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Preface

To The Student

We study mathematics because it is an important part of

our daily lives. Our school schedule, our trip to the store,

the preparation of our meals, and many of the games we
play all involve mathematics. Many of the word prob-

lems you will see in this book are drawn from our daily

experiences.

Mathematics is even more important in the adult

world. In fact, your personal future in the adult world
may depend in part upon the mathematics you have

learned. This book was written with the hope that more
students will learn mathematics and learn it well. For

this to happen, you must use this book properly. As you
work through the pages of this book, you will find similar

problems presented over and over again. Solving these

problems day after day is the secret to success.

In this book you will find daily lessons and investiga-

tions. Each lesson begins with practice of basic number
facts and mental math. These exercises will improve

your speed, your accuracy, and your ability to do math
"in your head." The accompanying pattern and problem-

solving activities will give you practice using strategies

that can help you solve more complicated problems.

Near the end of the lesson is a set of practice problems

that focus on the topic of the lesson. Following each

lesson is a problem set that reviews the skills you are

learning day by day. Investigations are variations of the

daily lesson. The investigations included in Math 76 are

activities that may fill an entire class period and contain

their own set of questions rather than an integrated

problem set.

xi



XII Preface

Work each problem in every practice set, in every
problem set, and in every investigation. Do not skip

problems. With honest effort you will experience

success and true learning which will stay with you
and serve you well in the future.

Stephen Hake John Saxon
Temple City, Cahfornia Norman, Oklahoma
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LESSON Adding Whole Numbers and
Money • Subtracting Whole

Numbers and Money •

Fact Families

Facts Practice: 64 Addition Facts (Test A in Test Masters)"*"

Mental Math: Count by lO's from 10 to 100 and from 100 to 0.

Count by lOO's from 100 to 1000 and from 1000

too.

a. 30 + 30 b. 300 + 300 c. 80 + 40

d. 800 + 400 e. 20 + 30 + 40 f. 200 + 300 + 400

Problem Solving: Sam thought of a number between ten and
twenty. Then he gave a clue: You say the

number when you count by twos and when
you count by threes, but not when you count

by fours. Of what number was Sam thinking?

Adding
whole

numbers
and money

To combine two or more numbers we add. The numbers
added together are called addends. The answer is called

the sum.

When adding numbers, we add digits that have the

same place value.

Example 1 345 + 67

Solution When we add whole numbers on
paper, we write the numbers so that

the last digits are aligned one above

the other. Then we add the digits in

each column.

Changing the order of the addends

does not change the sum. One way to

check an addition answer is to change

the order of the addends, and add again.

1

1

345 addend
+ 67 addend

412 sum

1

1

67

+ 345

412 check

^For instructions on how to use the boxed activities, please consult the preface.

1
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Example 2 $1.25 + $12.50 + $5

Solution When we add money we write the

numbers so that the decimal points

are aligned. We write $5 as $5.00 and
add the digits in each column.

$1.25

$12.50

+ $5.00

$18.75

Subtracting We find the difference between two numbers when we
whole subtract.

numbers
and money

The difference between 5 and 3 is 2.

5-3 = 2

When subtracting on paper, we align digits with the

same place value. Order matters in subtraction: 2 - 4 is

not the same as 4 - 2. Here are two forms we use to show
we are subtracting 3 from 5.

5-3 5
- 3

Example 3 345 - 67

Solution When we subtract whole numbers, we
align the last digits. We subtract the

bottom number from the top number.

We regroup when it is necessary.

2 13,

-67
2 78—

difference -

Example 4 Jim spent $1.25 for a hamburger. He paid for it with a five-

dollar bill. Find how much change he should get back by

subtracting $1.25 from $5.

Solution Order matters when we subtract. The

starting amount is put on top. We
write $5 as $5.00. We line up the

decimal points to line up place

values. Then we subtract. Jim should

get back $3.75.

4 9

$5.00
$1.2 5

$3.7 5



Fact families

We may check the answer to a subtraction problem by
adding. If we add the answer (difference) to the amount
subtracted, the total should equal the starting amount. We
do not need to rewrite the problem. We just add the two
bottom numbers to see if their sum equals the top number.

Subtract Down:
To find the

difference

$5.00

$1.25

$3.75

Add Up:

To check

the answer

Fact families The numbers 4, 5, and 9 are a fact family. They can be

arranged to form two addition facts and two subtraction facts.

4
+ 5

9

5

+ 4

9

9
- 5

9
- 4

Example 5 Rearrange the numbers in this addition fact to form

another addition fact and two subtraction facts.

11 + 14 = 25

Solution We form another addition fact by reversing the addends.

14 + 11 = 25

We form two subtraction facts by making the sum, 25, the

first number of the two subtraction facts. Each of the other

numbers may be subtracted from 25.

25 - 11 = 14

25 - 14 = 11

Example 6 Rearrange the numbers in this subtraction fact to make
another subtraction fact and two addition facts.

11
- 6
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Solution We may not reverse the first two numbers of a subtraction

problem, but we may reverse the last two numbers.

5
^ ^ 6

We make 11 the sum of the two addition facts.

+
5

6

11

+
6

5

11

Practice a. 3675 + 426 + 1357 b. $6.25 + $8.23 + $12

c. 5374 - 168 d. $6 - $1.35

Problem set

1

e. Arrange the numbers 6, 8, and 14 to make two
addition facts and two subtraction facts.

f. Rearrange the numbers in this subtraction fact to make
another subtraction fact and two addition facts.

25 - 10 = 15

1. What is the sum of 25 and 40?

2. Johnny had 137 apple seeds in one pocket and 89 in

another. He found 9 more seeds in his cuff. Find

how many seeds he had in all by adding 137, 89,

and 9.

3. What is the difference when 93 is subtracted from 387?

4. John paid $5 for a movie ticket that cost $3.75. To find

out how much money John should get back, subtract

$3.75 from $5.

5. Monica had $5.22 and earned $1.15 more. To find how
much money Monica had in all, add $1.15 to $5.22.



Problem set 1

6. The hamburger cost $1.25, the fries cost $0.70, and the

drink cost $0.60. To find the total price of the lunch,

add $1.25, $0.70, and $0.60.

7. 63

47
+ 50

8. 632

57
+ 198

9. 78 10.

9

+ 967

432

579
+ 3604

11. 345 - 67 12. 678 - 416

13. 3764 - 96 14. 875 + 1086 + 980

15. 10 + 156 + 8 + 27

16. $3.47 17. $24.15 18. $0.75 19. $0.12

-$0.92 - $1.45 +$0.75 $0.46

+ $0.50

20. What is the name for the answer when we add?

21. What is the name for the answer when we subtract?

22. The numbers 5, 6, and 11 are a fact family. Make two
addition facts and two subtraction facts with these

three numbers.

23. Rearrange the numbers in this addition fact to make
another addition fact and two subtraction facts.

27 + 16 = 43

24. Rearrange the numbers in this subtraction fact to make
another subtraction fact and two addition facts.

50 - 21 = 29

25. Describe a way to check the correctness of a

subtraction answer.



Math 76

LESSON
2

Multiplying Whole Numbers and
Money • Dividing Whole

Numbers and Money •

Fact Families

Facts Practice: 64 Addition Facts (Test A in Test Masters)

Mental Math: Count by 5's from 5 to 100 and from 100 to 0.

Count by 2's from 2 to 20 and from 20 to 2.

a. 500 + 40 b. 60 + 200 c. 30 + 200 + 40

d. 70 + 300 + 400 e. 400 + 50 + 30 f. 60 + 20 + 400

Problem Solving: Robert made three triangle

patterns using 3 coins, 6 coins,

and 10 coins. If he continues

the patterns, how many coins

will he need to make each of the

next two triangle patterns?

•••

• •

Multiplying When we add the same number several times, we get the

whole sum. We can get the same answer by muhiplying.

numbers
and money 67 + 67 + 67 + 67 + 67 = 335

Five 67's equal 335.

5 X 67 = 335

Numbers that are multiplied together are called factors.

The answer is called the product.

When we multiply by a two-digit number on paper we
multiply twice. To multiply 28 by 14, we first multiply 28

by 4. Then we multiply 28 by 10. For each multiplication,

we write a partial product. We add the partial products to

find the final product.

28 factor

X 14 factor

112 partial product (4 x 28)

280 partial product (10 x 28)

392 product (14 x 28)



Multiplying whole numbers and money 7

When multiplying dollars and cents by a whole number
the answer will have cents' places, that is, two places after

the decimal point.

$1.35

X 6

$8.10

Example 1 Find the cost of two dozen pencils at 35?; each.

Solution Two dozen is two 12's, which is 24. To find the cost of 24

pencils we multiply 35ci by 24.

35^2

X 24

140

700

840(2

The cost of two dozen pencils is 840(2, which is $8.40.

Reversing the order of the factors does not change the

product.

4x2 = 2x4

One way to check multiplication is to reverse the order of

factors and multiply again.

23 14 factors reversed

X 14 X 23

92 42

230 280

322 322 check

When one of the two factors of a multiplication is one,

the product equals the other factor. When one of the two
factors is zero, the product is zero.

Any number x =
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Example 2 Multiply: 400
X 874

Solution Reversing the order of the factors may
make a multiplication problem easier.

Writing trailing zeros so that they

"hang out" to the right simplifies the

multiplication.

21
874

X 400
i-t-

349,600

Dividing When a number is to be separated into a certain number of

whole equal parts, we divide. We can indicate division in several

numbers ways. Here are three ways to show that 24 is to be divided

and money by 2.

24 ^ 2 2)24
24

2

The answer to a division problem is the quotient. The
number that is divided is the dividend. The number by

which the dividend is divided is the divisor. We show
these terms in the three division forms in this table.

dividend ^ divisor = quotient

quotient

divisor ) dividend

dividend

divisor
= quotient

When the dividend is zero, the quotient is zero. The

divisor may not be zero. When the dividend and divisor

are equal (and not zero), the quotient is one.



Dividing whole numbers and money 9

Example 3 3456 - 7

Solution We show both the long division and short division methods.

Long Division: Short Division

493 r 5 4 9 3r5
7)3456 7)3465^6

28

65

63

26

21

5

Using the short division method we perform the

multiplication and subtraction steps mentally, recording

only the result of each subtraction.

To check our work we multiply the quotient by the

divisor, then add the remainder to this answer. The result

should be the dividend. For this example we multiply 493

by 7. Then we add 5.

62
493

3451

+ 5

3456

When dividing dollars and cents,

there will be cents in the answer.

Notice that the decimal point is

directly up from the decimal point in

the division box, separating the dollars

from the cents.

$1.60

3)$4.80

3

1 8

1 8

00
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Fact families There are multiplication and division fact families just as

there are addition and subtraction fact families. The numbers
5,6, and 30 are a fact family. We can form two multiplication

facts and two division facts with these numbers.

5x6 = 30 30 -5 = 6

6x5 = 30 30 -6 = 5

Example 4 Rearrange the numbers in this multiplication fact to make
another multiplication fact and two division facts.

5 X 12 = 60

Solution By reversing the factors we make another multiplication fact.

12 X 5 = 60

By making 60 the dividend we can form two division facts.

60 - 5 = 12

60 - 12 = 5

Practice*' a. 20 x 37(/; b. 37 x c. 407 X 37

^ 234
d. 5)$8.40 e. 200 - 12 f. -^

g. Which numbers are the divisors in problems (d), (e],

and (f)?

h. Use the numbers 8,9, and 72 to make two multiplication

facts and two division facts.

+A11 lessons with practice sets starred with an asterisk (*] have supplemental

practice sets in the appendix. These sets may be used as needed for

additional practice.



Problem set 2 11

Problem set h\. If the factors are 7 and 11, what is the product?

2. What is the difference between 97 and 79?
ii)

3. If the addends are 170 and 130, then what is the sum?

4. If 36 is the dividend and 4 is the divisor, what is the
^^^ quotient?

5. Find the sum of 386, 98, and 1734.

6. Jim spent $2.25 for a hamburger. He paid for it with a
'^^^

five-dollar bill. Find how much change he should get

back by subtracting $2.25 from $5.

7. Luke wants to buy a $70.00 radio for his car. He has
^^^ $47.50. Find how much more money he needs by

subtracting $47.50 from $70.00.

8. Each energy bar costs 75 ql. Find the cost of one dozen
^^^ energy bars by multiplying 75c by 12.

9. 312 10. 4106 11. 4000 12. $10.00
r^i - 86 ^'^ + 1398 ^'^ - 1357 ^'^ - $2.83

13.
[2]

405 14.

X 8
^'^

25
X 25

15.
[2]

2«8
16.

6 (2)

225

15

17.
[2]

$1.25 X 8 18.
[2)

400 X 50

19.
{2)

1000 - 8 20.
[2]

$45.00 H- 20

•The italicized numbers within parentheses underneath each problem

number are called lesson reference numbers. These numbers refer to the

lesson(s) in which the major concept of that particular problem is

introduced. A lesson reference number of N.R. means "no reference." If

additional assistance is needed, reference should be made to the discussion,

examples, practice, or problem set of that lesson.
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21. Use the numbers 6, 8, and 48 to make two
^^^ multiplication facts and two division facts.

22. Rearrange the numbers in this division fact to make
^^^ another division fact and two multiplication facts.

9

4136

23. Rearrange the numbers in this addition fact to make
^^^ another addition fact and two subtraction facts.

12 + 24 = 36

24. Find the sum of 9 and 6 and the difference between 9
^'^ and 6.

25. The divisor, dividend, and quotient are in these
^^^ positions when we use a division sign.

Dividend -^ divisor = quotient

On your paper, draw a division box and show the

position of the divisor, dividend, and quotient.

26. Multiply to find the answer to this addition problem:

39(2 + 39(2 + 39C + 39(? + 39(2 + 39(2

27. 365 X 28. - 50 ^9. 365 - 365
{2} (2) (2j

30. Describe a way to check the correctness of a division
^^^ answer that has no remainder.



Missing numbers in addition 1

3

LESSON
3

^

Missing Numbers in Addition •

Missing Numbers in Subtraction

Facts Practice: 100 Addition Facts (Test B in Test Masters)

Mental Math: Count by 5's from 5 to 100 and from 100 to 0.

Count by 50's from 50 to 1000 and from 1000 to 0.

a. 3000 + 4000 b. 600 + 2000 c. 20 + 3000

d. 600 + 300 + 20 e. 4000 + 300 + 200 f. 70 + 300 + 4000

Problem Solving: Shoes in a typical shoe box cannot "get out"

because they are closed in by a number of flat

surfaces. How many surfaces enclose a pair of

shoes in a closed shoe box?

Missing Below is an addition fact with three numbers. If one of the

numbers in addends is missing we can use the other addend and the

addition sum to figure out the missing number.

4
+ 3

Cover the 4 with your finger. How can you use the 7 and
the 3 to figure out that the number under your finger is 4?

Now cover the 3 instead of the 4. How can you use the

other two numbers to figure out that the number under
your finger is 3?

Notice that we can find a missing addend by
subtracting the known addend from the sum. We will use

a letter to stand for a missing number. The letter may be

lowercase or uppercase.

Example 1 Find the number for m: 12
+ m
31

Solution One of the addends is missing. The known addend is 12.

The sum is 31. If we subtract 12 from 31 we find that the
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missing addend is 19. We check our answer by using 19 in

place of 217 in the original problem.

2 1
nL 1^ Use 1 9 in -i r,

^ -"-

place of m. -*- ^

-12
I

+ 19

19 ' 31 check

Example 2 Find the number for n\

36 + 17 + 5 + n = 64

Solution First we add all the known addends.

36 + 17 + 5 + 77 = 64

58 + 77 = 64

Then we find 77 by subtracting 58 from 64.

64 - 58 = 6 So 77 is 6.

We check our work by using 6 in place of 77 in the original

problem to be sure the sum is 64.

36 + 17 + 5 + 6 = 64 The answer checks.

Missing Below is a subtraction fact. Cover the 8 with your finger

numbers in and describe how to use the other two numbers to figure

subtraction out that the number under your finger is 8.

8
- 3

Now cover the 3 instead of the 8. Describe how to use

the other two numbers to figure out that the covered

number is 3.

Example 3 Find the number for W: w
- 16

24



Missing numbers in subtraction 1

5

Solution We can find the first number of a subtraction problem by
adding the other two numbers. We add 16 and 24 and get

40. We check our answer by using 40 in place of W.

+

1

16

24

Use 40 in

place of W.

40

— ^0
-16

2 4 check

Example 4 Find the number for y:

236 - 7 = 152

Solution One way to figure out how to find a missing number is to

think of a simpler problem that is similar. Here is a

simpler subtraction fact.

5-3 = 2

In the problem, y is in the same position as the 3 in the

simpler subtraction fact. Just as we can find 3 by
subtracting 2 from 5, so we can find y by subtracting 152

from 236.

Z3 6

-15 2

84

We find that y is 84. Now we check our answer by using

84 in place ofy in the original problem.

la
Z3 6

- 84 —
15 2 —

Use 84 in place of y.

The answer checks.

To summarize, we find the first number of a

subtraction problem by adding the other two numbers. We
find the second number by subtracting the difference from
the first number.
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Practice* Find the missing number in each problem:

a. A b. 32 c. c d. 38
+ 12 + B - 15 - D
45 60 24 29

e. e + 24 = 52 f. 29 + / = 70

g. g - 67 = 43 h. 80 - i7 = 36

i. 36 + 14 + 17 + 8 = 75

Problem set l. If the two factors are 25 and 12, then what is the product?

3
(2)

2. If the addends are 25 and 12, then what is the sum?

3. What is the difference of 25 and 12?
ID

4. Each of the 31 students brought 75 aluminum cans to
^^^ class. Find how many cans the class collected by

multiplying 31 and 75.

5. Find the total price of one dozen pepperoni pizzas at
^'^ $7.85 each by multiplying $7.85 by 12.

6. The basketball team scored 63 of its 102 points in the
^^^

first half of the game. Find how many points the team

scored in the second half by subtracting 63 points

from 102 points.

7.
(2]

$3.68 8.

X 9
^'^

407 9.

X 80 ^'^ X

28(2

14

10. 370
^'^ X 140

11.
(2)

100 X 100 12. 144 ^ 12
(2)

13.
(2)

12 X 5

14.
ii)

3627

598
+ 4881

15. 5010
^'^ - 1376

16. $10.00
- $0.26
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Find the missing number in each problem:

17. A 18. 23 19. C 20. 42

48 52 31 25

21. X + 38 = 75 22. X - 38 = 75
f3; (3)

23. 75 - 7 = 38 24. 6 + 8 + pr + 5 = 32
(3) (3)

25. Rearrange the numbers in this addition fact to make
^^^ another addition fact and two subtraction facts.

24 + 48 = 72

26. Rearrange the numbers in this multiphcation fact to
^^^ make another multiplication fact and two division facts.

6 X 15 = 90

27. Find the quotient when the divisor is 20 and the
"^ dividend is 200.

28. Multiply to find the answer to this addition problem:
^'^

15 + 15 + 15 + 15 + 15 + 15 + 15 + 15

29. 144 ^ 144
(2)

30. Describe how to find a missing addend in an addition
^^^ problem.
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LESSON
4

Missing Numbers in

Multiplication • Missing
Numbers in Division

Facts Practice: 64 Addition Facts (Test A in Test Masters)

Mental Math: Count up and down by 5's between 5 and 100.

Count up and down by 50's between 50 and 1000.

a. 600 + 2000 + 300 + 20 b. 3000 + 20 + 400 + 5000

c. 7000 + 200 + 40 + 500 d. 700 + 2000 + 50 + 100

e. 60 + 400 + 30 + 1000 f. 900 + 8000 + 100 + 50

Problem Solving: The digits 1,3, and 5 can be arranged to make
six different ttiree-digit numbers. Two of the

six numbers are 135 and 153. What are the

other four numbers?

Missing This multiplication fact has three numbers. If one of the

numbers in factors is missing, we can use the other factor and the

multiplication product to figure out the missing factor.

4
X 3

12

Cover up the factors in this multiplication fact one at a

time. Describe how you can use the two numbers to find

the number that is covered. Notice that we can find a

missing factor by dividing the product by the known factor.

Example 1 Find the missing number: A
X 6

72

Solution The missing number is a factor. The product is 72. The

factor that we know is 6. Dividing 72 by 6 we find that the

missing factor is 12. We check our work by using 12 in the

original problem.

12 — 12

6j72 >^
72 check



Missing numbers in division 1

9

Example 2 Find the missing number: 6w = 84

Solution When a number and a letter are written side by side it

means that they are to be muhiplied. In this problem, 6w
means 6 times w. We divide 84 by 6 and find that the

missing factor is 14. We check the answer by multiplying.

1 4
2

14

X 6

84 check

Missing This division fact has three numbers. If we know two of

numbers in the numbers we can figure out the third number. Cover

division each of the numbers with your finger and describe how to

use the other two numbers to find the covered number.

4

6j24

Notice that we can find the dividend, the number
inside the division box, by multiplying the other two
numbers. We can find either the divisor or quotient, the

numbers outside of the box, by dividing.

Example 3 Find the missing number:

k
6

= 15

Solution The letter k is in the position of the dividend. If we rewrite

this problem with a division box it looks like this.

15

6)1

We find a missing dividend by multiplying the divisor

and quotient. We multiply 15 by 6 and find that the

missing number is 90. Then we check our work.

3

15

X 6

90

1 5

6W0 check
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Example 4 Find the missing number: 126 ^ m = 7

Solution The letter m is in the position of the divisor. If we rewrite

the problem with a division box it looks like this.

7

m)l26

We can find m by dividing 126 by 7.

1 8

7)1 2^6

We find that m is 18. We will check our answer by
multiplying.

5

18

X 7

126

Practice* Find each missing number:

15

a. A b. 20 c. vJC
X 7 X B
91 440

e. 7w = 84 f. 112 = Sm

g.
360 ^ 30
X

h. - = 60
5

8

d. D)144

Problem set l. Five dozen carrot sticks are to be divided evenly

4 ^^^ among 15 children. Find how many carrot sticks each

child should receive by dividing 60 by 15.

2. Matt separated 100 pennies into 4 equal piles. Find how
^^^ many pennies are in each pile by dividing 100 by 4.

3. Sandra put 100 pennies into stacks of 5 pennies each.
(2)

Sandra put 100 pennies into stacks or 5 pennies each.

Find how many stacks are formed by dividing 100 by 5.
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4. Find the number of 14-player soccer teams that can be
^^' formed if 294 players sign up for soccer by dividing

294 by 14.

5. Tom is reading a 280-page book. He has just finished
^^^ page 156. Find how many pages he still has to read by

subtracting 156 from 280.

6. Each month Bill earns $0.75 per customer for
^^^ delivering new^spapers. Find hov^ much money he

v^ould earn in a month in which he had 42 customers

by multiplying $0.75 by 42.

Find the missing number:

7.
(4)

J 8.

X 5
^'^

60

27

+ K
72

9.
(3)

L

+ 36

37

10.
(3)

64
- M
46

11.
(3)

J? - 48 = 84 12.
i4j

7p = 91

13.
(4)

g ^ 7 =

5760

8

14.
14}

144 -^ r = 6

15.
(2)

6)$12.36 16.
(2)

17.
(2)

526 ^ 18

18.
(1)

563 + 563 + 563 + 563

1

19.
(2)

$3.75 X 16

20.
(1)

$3 + $2.86 + $0.9^\ 21.
(1)

$10 - $6.43

22. If the divisor is 3 and the quotient is 12, then what is

"' the dividend?

23. If the product is 100 and one factor is 5, then what is

^^^ the other factor?

24. Rearrange the numbers in this subtraction fact to make
'^' another subtraction fact and two addition facts.

17 - 9 = 8
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25. Rearrange the numbers in this division fact to make
another division fact and two multiplication facts.

72 - 8 = 9

26. vv + 6 + 8 + 10 = 40
(3)

27. Find the answer to this addition problem by multiplying:

23^2 + 23(2 + 23ci + 23(2 + 23(2 + 23^ + 23(2

28. 25277 = 25
(4)

29. 15/7 =
(4)

30. Describe how to find a missing factor in a multiplication

problem.

LESSON
5

Order of Operations, Part 1

Facts Practice: 100 Addition Facts (Test B in Test Masters)

Mental Math: Count by 25's from 25 to 1000.

a. 560 + 200 b. 840 + 30 c. 5200 + 2000

d. 650 + 140 e. 3800 + 2000 f. 440 + 200

Problem Solving: Copy this addition problem and fill 1_5

in the five missing digits. + _3_
93"

When there is more than one addition or subtraction step

within a problem, we take the steps in order from left to

right. In this problem we first subtract 4 from 9. Then we
add 3.

9-4 + 3 = 8
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If a different order of steps is desired, parentheses are used
to show which step should be taken first. In the problem
below we first add 4 and 3, which equals 7. Then we
subtract 7 from 9.

9 - (4 + 3) = 2

Example 1 (a) 18 - 6 - 3 (b) 18 - (6 - 3)

Solution (a) We subtract in order from left to right.

18-6-3 First subtract 6 from 18.

12 - 3 Then subtract 3 from 12.

9 The answer is 9.

(b) We subtract within the parentheses first.

18 - (6 - 3) First subtract 3 from 6.

18 - 3 Then subtract 3 from 18.

15 The answer is 15.

When there is more than one multiplication or

division step within a problem, we take the steps in order

from left to right.

24 ^ 6 X 2 = 8

If there are parentheses we first do the work within the

parentheses. In this problem we first multiply 6 by 2 and
get 12. Then we divide 24 by 12.

24 ^ (6 X 2) = 2

Example 2 (a) 18 -^ 6 ^ 3 (b) 18 ^ (6 ^ 3)

Solution (a) We take the steps in order from left to right.

18-6-3 First divide 18 by 6.

3 - 3 Then divide 3 by 3.

1 The answer is 1.
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(b) We divide within the parentheses first.

18 ^ (6 - 3) First divide 6 by 3.

18 - 2 Then divide 18 by 2.

9 The answer is 9.

Example 3
5 + 7

1 + 2

Solution Before dividing we add above the bar and below the bar.

Then we divide 12 by 3. The quotient is 4.

5 + 7 12
= — = 4

1 + 2 3

Practice a. 16 - 3 + 4 b. 16 - (3 + 4)

c. 24 - (4 X 3) d. 24 - 4 X 3

e. 24 - 6 - 2 f. 24 ^ (6 ^ 2}

§•
6 + 9

h.
12 + 8

12-8

Problem set l. Jack paid $5 for a hamburger that cost $1.25 and a

5 ^^^ drink that cost $0.60. How much change should he get

back?

/^

2. In one day the elephant ate 82 pounds of straw, 8
^^^ pounds of apples, and 12 pounds of peanuts. How

many pounds of food did it eat in all?

3. What is the difference of 110 and 25?
(1)

4. What is the total price of one dozen apples that cost
^"

25 e each?

5. What number must be added to 149 to total 516?
(3)
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6. Judy plans to read a 235-page book in 5 days. Describe
^^^ how to find the average number of pages she needs to

read each day.

7. 5 + (3 X 4) 8. (5 + 3) X 4
(5) (5)

9. 800 - (450 - 125) 10. 600 ^ (20 ^ 5)
(5) (5)

11. 800 - 450 - 125 12. 600 ^ 20 ^ 5
(51 (5)

13. 144 ^(8x6) 14. 144 ^ 8 X 6
(5) (5)

15. $5 - ($1.25 + $0.60)
(5)

16. Use the numbers 63, 7, and 9 to make two muhiphcation
^^^ facts and two division facts.

17. If the quotient is 12 and the dividend is 288, then
^^^ what number is the divisor?

18. 25)$10.00 19. 378
12) (21 ^ g4

20. 506 21. $10.10
^'^ X 370 ^'^ - $9.89

22. 17 - 63 = 36 23. 63 - p = 36
(3) (3)

24. 56 + in = 432 25. 8w = 480
(3) (4)

26. 5 + 12 + 27 + y = 50
(3)

27. 36 ^ a = 4 28. x ^ 4 = 8
(4] (4)

29. Use the numbers 7, 11, and 18 to make two addition
^^' facts and two subtraction facts.

30. 3 X 4 X 5
(5)



26 Math 76

LESSON
6

Fractional Parts

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count up and down by 25's between 25 and 1000.

a. 2500 + 400 b. 6000 + 2400 c. 370 + 400
d. 9500 + 240 e. 360 + 1200 f. 480 + 2500

Problem Solving: Alex had seven coins in his pocket totaling

exactly one dollar. Name a possible collection

of coins in his pocket. How many different

collections of coins are possible?

When we first began to learn about numbers as young
children v^e counted objects. When we count we are using

whole numbers. As we grew older we discovered that

there are parts of wholes—like parts of a candy
bar—which cannot be named with whole numbers. We
can name these parts with fractions. A common fraction is

written with two numbers and a fraction bar. The
"bottom" number is the denominator. The denominator

shows the number of equal parts in the whole. The "top"

number, the numerator, shows the number of the parts

being described.

We see that this whole circle has

been divided into 4 equal parts; 1 part

is shaded. The fraction of the circle

which is shaded is 1 out of 4 parts.

We call this part one fourth and write

it as |.

Example 1 What fraction of the circle is shaded?

Solution The circle has been divided into 6 equal parts. We use 6

for the bottom of the fraction. One of the parts is shaded,

so we use 1 for the top of the fraction. The fraction of the

circle which is shaded is one sixth, which we write as g.
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We can also use a fraction to name a part of a group.

There are 6 rhembers in this group. We can divide this

group in half by dividing it into two equal groups writh 3

in each half. We w^rite that | of 6 is 3.

OOOOOO

I of 6 is 3

We can divide this group into thirds by dividing the 6

members into three equal groups. We w^rite that | of 6 is 2.

OO oo OO

I of 6 is 2

Example 2 (a) What number is | of 450?

(b) What number is | of 450?

(c) Hovs^ much money is | of $4.50?

Solution (a) To find | of 450 we divide 450 into two equal parts

and find the amount in one of the parts. We find that |
of 450 is 225.

225

2)450

I of 450 is 225

(b) To find | of 450 we divide 450 into three equal parts.

Since each part is 150, we find that | of 450 is 150.

150

3)450

I of 450 is 150
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(c) To find f of $4.50 we divide $4.50 by 5. We find that | of

$4.50 is $0.90.

$0.90

5)$4.50

i of $4. 50 is $0.90

Practice Use both words and digits to write the fraction that is

shaded:

a. b.

o o o o
c

d. What number is | of 72?

e. What number is ^ of 1000?

f. What number is | of 180?

g. How much money is | of $3.60?

Problem set l. What number is | of 540?

6
'"

2. What number is ^ of 540?
(6)

^

3. In four days of sight-seeing the Richmonds drove 346
'^^

miles, 417 miles, 289 miles, and 360 miles, respec-

tively. How many miles did they drive in all?

4. Brad paid $20 for a book that cost $12.08. How much
^^' money should he get back?

5. How many days are in 52 weeks?
(2)

6. How many $20 bills would it take to make $1000?
(2)

-^



Problem set 6 29

7. Use words and digits to write the
^^^ fraction that is shaded.

8. 3604 9. $30.01
ID

5186

+ 7145

(1)

11.
(2)

- $15.76

10.
(2)

376
X 87

470
X 203

12. $20 - $11.98 13. 596 - (400
(1)

32 H- (8 X 4)

(3)

15.14. 8)4016
(5) (2)

17.16. 15)6009 36)9000
(2) [2j

18. ly 19. X
(4) X 8 (3) - 64

480 46

20. 1? = ^ 21. ^ =15
(4) iV (4) 7

22. $6.35 X 12 23. 365 + P = (

(2) raj

24. 9 X = 720
f4j

- 129)

= 653

25. This square was divided in half.
^^^ Then each half was divided in

half. What fraction of the square is

shaded?

26. 36C + 25(2 +777 = 99(2
(3)

L
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27. Use the numbers 2,4, and 6 to make two addition facts
^^^ and two subtraction facts.

28. Write two multiplication facts and two division facts
^^^ using the numbers 2,4, and 8.

29. Multiply to find the answer to this addition problem.
(2)

38 + 38 + 38 + 38 + 38 + 38 + 38 + 38 + 38 + 38

30. Make up a fractional part question about money like
^^^ Example 2 (c). Then find the answer.

LESSON
7

Linear Measure

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count up and down by |'s between | and 10

Count up and down by 2's between 2 and 40.

a.

d.

800 - 300

2500 - 300

b. 3000 - 2000

480 - 80

c. 450 - 100

f. 750 - 250

Problem Solving: Sharon made three square

patterns using 4 coins, 9 coins,

and 16 coins. If she continues

the patterns, how many coins

will she need for each of the

next two square patterns?

• •

•••

As civilized people we have agreed upon certain units of

measure. In the United States we have two systems of

units that we use to measure length. One system is the

U.S. Customary System. Some of the units in this system

are inches (in.), feet (ft), yards (yd), and miles (mi). The
other system is the metric system. Some of the units in the

metric system are millimeters (mm), centimeters (cm),

meters (m), and kilometers (km).
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Activity: Inch Ruler

Materials needed by each student:

• Inch ruler

• Narrow strip of tagboard about 6 in. long by
1 in. wide

• Pencil

We will use estimation to make an inch ruler out of

tagboard marked to fourths of an inch. Use your pencil

and ruler to draw inch marks on the strip of tagboard.

Number the inch marks. When you are done, the tagboard

strip should look like this.

" 2.3 4

Now set your ruler aside. We will use estimation to

make the rest of the marks on the tagboard strip. Estimate

the halfway point between inch marks and make the half

inch marks a little bit shorter than the inch marks. Write

"V' below each of these marks.

Every half inch is marked on your ruler. Now we will

show every quarter inch by making a shorter mark halfway

between each mark on the tagboard ruler. Label the marks
as we show here.

t I 1 ^I -r

e.

I -L

C

3 1

3 ^I 7
e.

3
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You may use this ruler to help you with the measurements
in the problem sets. Save this tagboard ruler. We will be
making more marks on it in a few days.

A metric ruler is divided into centimeters. Each
centimeter is divided into ten millimeters. So one
centimeter equals 10 millimeters, and two centimeters

equals 20 millimeters.

Example 1 How long is the line segment?

\
I

r

inch
]

Solution The line is one whole inch plus a fraction. The fraction is

one fourth. The length of the line is l| in.

Note: In this book, the abbreviation for "inches" ends

with a period. The abbreviations for other units do
not end with periods.

Example 2 How long is the line segment?
cm

I T
IMlllllllllllllllllllllllllllll

Solution We simply read the scale to see that the line is 2 cm long.

The segment is also 20 mm long.

Practice How long is each line segment?

a.
^

\ ^ r

inch 1

b.
^^10 20 30 40

iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilii

Problem set l. To earn money for gifts, Debbie sold decorated pine

7 ^^' cones. If she sold 100 cones at $0.25 each, how much
money did she earn?
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2. There are 365 days in a normal year. April 1 is the 91st
^^^ day. How-many days are left in the year after April 1?

3. The Smiths are planning to complete a 1890-mile trip
^^^ in 3 days. If they drive 596 miles the first day and 612

miles the second day, how far must they travel the

third day? [Hint: This is a two-step problem. First find

how far the Smiths traveled the first two days.)

,4. What number is ^ of 234?
(6)

5. How much money is i of $2.34?
(6)

6. Use words and digits to write the
^^^

fraction of the circle that is shaded.

7.
(1)

3654
2893

+ 5614

8. $41.01 9. 28(Zi 10. 906
('' - $15.76 ^'^ X 74 "' X 47

11. 6)5000
(2)

12.
(2)

14.
(3)

800

3 +

^ 16

13. 60)3174
(2)

6 + 5 + u^ + 4 = 30

15. 300 -30 + 3
(5)

16.
(5)

300 - (30 + 3)

17. $4.32 18.
^'' X 20

^'^

48C
X 24

19. $8.75 - 25
(2)

Find the missing numb ers:

20. W ^ 6 = 7 21.
(4) (4)

677 = 96 22. 58 + r = 213
(3)

23. Rearrange the numbers in this subtraction fact to make
^^^ another subtraction fact and two addition facts.

60 - 24 = 36
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24. How long is the line segment?
/ (7)

T—

r

inch

I ' \ ^ r
1 2

25. Find the length, in centimeters and in millimeters, of
^^^ the line segment.

cm 12 3 4

I li 1 1 1 1 1 1 1 1 li 1 1 1

1

I II III 1 1 1 1 II I Mil ,

26. Use the numbers 9, 10, and 90 to make two
'^' multiplication facts and two division facts.

27. Describe how to find a missing dividend in a division
^^^ problem.

28. H^ - 12 = 8
(3)

29. 12 - X = 8
(3)

/ 30. A meter stick is 100 centimeters long. One hundred
^^^ centimeters is how many millimeters?
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LESSON
8

Perimeter

Facts Practice: 64 Addition Facts (Test A in Test Masters)

Mental Math: Count up by |'s from | to 10.

a. 400 + 2400 b. 750 + 36 c. 8400 + 520

d. 980 - 60 e. 4400 - 2000 f. 480 - 120

Problem Solving: As you sit straight in your desk, you can

describe the locations of people and objects

in your classroom compared to your position.

Perhaps a friend is in front and to the left.

Perhaps a door is directly to your right.

Describe the location of your teacher's desk,

the pencil sharpener, and a person or object

of your choice.

The distance around a shape is its perimeter. The
perimeter of a square is the distance around it. The
perimeter of a room is the distance around the room.

Activity: Perimeter

Walk the perimeter of the classroom. Start at a point along

a wall of the classroom. Staying close to the walls, walk

around the room until you return to your starting point.

Count your steps as you travel around the room. How many
of your steps is the perimeter of the room? When you are

finished, discuss these questions:

a. Did everyone count the same number of steps?

b. Does the perimeter depend upon who is measuring it?

c. Which of these is the best physical example of

perimeter?

1. The tile or carpet that covers the floor.

2. The molding along the base of the wall.
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Here we have a rectangle that is 3 cm long and 2 cm wide.

3 cm

2 cm

If we were to trace the perimeter of the rectangle, our

pencil would travel 3 cm, then 2 cm, then 3 cm, then 2 cm
to get all the way around the rectangle. We add these

lengths to find the perimeter of the rectangle.

3 cm + 2 cm + 3 cm + 2 cm = 10 cm

Example What is the perimeter of the triangle?
30 mm x/^ \ 20 mm

30 mm

Solution The perimeter of a shape is the distance around it. Ifwe use a

pencil to trace a triangle of the given dimensions from point

A, the point of the pencil would travel 30 mm, then 20 mm,
then 30 mm. Adding these distances, we find that the

perimeter is 80 mm.

Practice what is the perimeter of each shape?

a. Square b. Rectangle ^c. Pentagon

12 mm

1 cm y'^^ cm

15 mm
1 cm 1 cm

20 mm 1 cm

d. Equilateral triangle 'e. Trapezoid

15 mm

10mm/ \lOmm

20 mm
2 cm
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Problem set l. In an auditorium there are 25 rows of chairs with 18

8 ^^^ chairs in ' each row. How many chairs are in the

auditorium?

2. All the king's horses numbered 765. All the king's
^^^ men numbered 1750. Find how many fewer horses

than men the king had by subtracting 765 from 1750.

3. Robin Hood divided 140 of his merry men into 5 equal
^^^ groups. How many were in each group?

4. What is the perimeter of the 25 mm / \i5mm
^'^ triangle?

40 mm

5. How much money is | of $6.54?

6. What number is \ of 654?
(6)

^

7. What fraction of the rectangle is

^'' shaded?

8. 4)$9.00 9. 10)373 10. 12)1500 11. 39)800
(2) (2) (2) (2)

12. 400 ^ 20 ^ 4 13. 400 ^ (20 ^ 4)
(5) (5)

14. Use the numbers 240, 20, and 12 to make two
^^' multiplication facts and two division facts.

15. Rearrange the numbers in this addition fact to make
'^' another addition fact and two subtraction facts.

60 + 80 = 140

16. What is the perimeter of a square tile with sides 12
^^^ inches long?

17. Find the sum of 6 and 4 and find the product of 6 and 4.
(1,2)
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18. $5 - M = $1.48
(3)

20. 825-8
(2)

Find the missing numbers:

19. 10 X 20 X 30
(5)

21. pr - 63 = 36
(3)

22. 150 + 165 + a =

^3;

= 397

23. 12w = 120
(4)

24. If the divisor is 8 and the quotient is 24, then what is

^'^ the dividend?

25. How^ many miUimeters long is the line segment?
(7)

mm 10 20 30 40

iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilii

26. Use your ruler to help you draw^ a line segment that is

^'^
2| in. long.

27. w - 27 = 18 28. 27 - X = 18
(3) (3)

29. Multiply to find the answer to this addition problem:
^'^

35 + 35 + 35 + 35

30. Describe how to find the perimeter of a rectangle.
(8)
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The Number Line:

Ordering and Comparing

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count up and down by 25's between 25 and 1000.

a. 48 + 120 b. 76 + 10 + 3 c. 7400 + 320

d. 860 - 50 e. 960 - 600 f. 365 - 200

Problem Solving: The digits 2,4, and 6 can be arranged to form

six different three-digit numbers. List the six

numbers in order from least to greatest.

A number line is a way to show numbers in order.

—

H

1 \ 1 1 1 \ 1 1
1—

—

-2-101234567
The arrowheads show that the Une continues without end
and that the numbers continue without end. The small

marks crossing the horizontal line are called tick marks.

Number lines may be labeled with various types of

numbers. The numbers we say when we count (1, 2, 3, 4,

and so on) are called counting numbers. Whole numbers
are all of the counting numbers plus the number zero. To
the left of zero on this number line are negative numbers,

which will be described in later lessons. As we move to the

right on this number line, the numbers are greater and
greater in value. As we move to the left, the numbers are

less and less in value.

Example t Arrange the numbers in order from least to greatest:

121 112 211

Solution On a number line these three numbers appear in order

from least (on the left) to greatest (on the right).

i

112 121 211

For our answer we write

112 121 211
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When we compare two numbers we decide whether
the numbers are equal or if one number is greater and the

other is less. We may show a comparison with symbols. If

the numbers are equal, the comparison sign we use is the

equals sign (=).

1 + 1 = 2

If the numbers are not equal, we use the greater than/

less than sign (>). The greater than/less than sign may
point to the right or to the left (> or <). When the symbol is

properly placed between two numbers, the small point of

the symbol points to the smaller number.

Example 2 Compare: 5012 Q 5102

Solution In place of the circle we should write =, >, or < to make
the statement true. Since 5012 is less than 5102, we point

the small end to the 5012.

5012 < 5102

Example 3 Compare: 16 - 8 ^ 2 O 16 - (8 ^ 2)

Solution Before we compare the two expressions, we find the

number each expression equals.

16 + 8 + 2 O 16 + (8 + 2)

Since 1 is less than 4, the point of the comparison symbol

points to the left. ^

16 H- 8 - 2 < 16 ^ (8 - 2)

Example 4 Use digits and other symbols to write this comparison:

One fourth is less than one half.

Solution We write the numbers in the order stated.

1 1- < -
4 2
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Practice

Problem set

9

a. Arrange these amounts of money in order from least to

greatest:

12c; $12 $1.20

b. Compare: 16 - 8 - 2 Q 16 - (8 - 2)

€. Compare: 8-4x20^- (4x2)

d. 2x302 + 3 e. IxlxlQl + l + l

f. Use digits and other symbols to write this comparison:

One half is greater than one fourth.

1. Tamara arranged 144 books into 8 equal stacks. How
'^^ many books were in each stack?

2. Find how many years there were from 1492 to 1603 by
^'^ subtracting 1492 from 1603.

3. Martin is carrying groceries in from the car. If he can
^^^ carry 2 bags at a time, how many trips will it take him

to carry in 9 bags?

4. What is the perimeter of the rectangle?
(8)

20 mm

10 mm

5. How much money is | of $5.80?
(6)

6. How many cents is 1 of a dollar?
(6)

7. Use words and digits to name the
'^^ fraction of the triangle that is

shaded.

8. Compare: 5012Q 5120
(9)

9. Arrange these numbers in order from least to greatest:

10-
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10. Compare: 100 - 50 - 25 100 - (50 - 25)
(9)

11. 478 12. $50.00 13. $^L20 14. 78
^'^ 3692 ^'^ - $31.76

(2) X 60 '" X 36

+ 45

15. 9)7227 16. 25)7600 17. 20)8014
(2) (2) (2)

18. 7136 - 100 19. 736 - 736
(2) (2)

Find the missing numbers:

20. 165 + a = 300 21. b - 68 = 86
(3) (3)

22. 9c = 144 23. d ^ 15 = 7
(4) (4)

'

24. How lone is the line segment?
(7)

1
1

1

inch

1

1

1 M
25. How many millimeters long is the line segment?
(7)

cm 1 2 3 4

lllllllllllllllllllilMllllllilllllllllill

26. Use digits and symbols to write this comparison:
(9)

One half is greater than one third.

27. Arrange the numbers 9, 11, and 99 to form two
'^^ multiplication facts and two division facts.

28. Compare: 25 + O 25 x
(9)

29. 100 = 20 + 30 + 40 + X
(3)

30. Describe how to properly position a greater than/less
'^' than sign (>) to correctly show the comparison in

problem 8.
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Sequences • Scales

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count by |'s from | to 10.

a. 43 + 20 + 5 b. 670 + 200

d. 100 - 50 e. 300 - 50

c. 254 + 20 + 5

f. 3600 - 400

Problem Solving: Use the digits 5, 6, 7, and 8 to com-
plete this addition problem. There are + 9

two possible arrangements.

Sequences A sequence is an ordered list of numbers that follows a

certain rule. Here are two different sequences.

(a) 5, 10, 15, 20, 25, ...

(b) 5, 10, 20,40, 80, ...

Sequence (a) is an addition sequence because the same
number is added to each term of the sequence to get the

next term. In this case, 5 is added to each term. Sequence
(b) is a multiplication sequence because each term of the

sequence is multiplied by the same number to get the next

term. In (b) each term is multiplied by 2. When we are

asked to find missing numbers in a sequence, we inspect

the numbers to discover the rule for the sequence. Then
we use the rule to find other numbers in the sequence.

Example 1 What is the next number in this sequence?

1, o, y, z / , , . .

.

Solution Inspecting the numbers, we find that each term in the

sequence can be found by multiplying the term before it

by 3. Multiplying 27 by 3, we find that the next term in the

sequence is 81.

The numbers ..., 0, 2, 4, 6, 8, ... form a special sequence

called even numbers. We say the even numbers when we
"count by twos." Notice that zero is an even number. A
whole number with a last digit of 0, 2, 4, 6, or 8 is an even
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number. The whole numbers which are not even numbers
are odd numbers. The odd numbers are ... 1, 3, 5, 7, 9, ....

An even number of objects can be divided into two equal

groups. An odd number of objects cannot be divided into

two equal groups.

Example 2 Think of a whole number. Double that number. Is the

answer even or odd?

Solution The answer is even. Doubling any whole number—odd or

even—results in an even number.

Scales Numerical information is often presented to us in the form
of a scale or graph. A scale is a display of numbers with an
indicator to show where a certain measure falls on the

scale. The trick to reading a scale is to discover the value

of the marks on the scale. Marks on a scale may show
every unit or only every two, five, ten, or another number
of units. We study the scale to find the value of the units

before we try to read the indicated number.

Two commonly used scales on thermometers are the

Fahrenheit scale and the Celsius scale. The temperature at

which water freezes under standard conditions is 32

degrees Fahrenheit (abbreviated 32°F) and zero degrees

Celsius (0°C). The boiling temperature of water is 212°F

and 100°C. Normal body temperature is 98.6°F and 37°C.

A cool room may be 68°F and 20°C.

21 2°F— 1 00°C boiling temperature of water

98.6°F

32°F-

37°C normal body temperature

0°C freezing temperature of water
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Example 3 What temperature is shown on the

thermometer?
,

Solution As we look at the scale on this

Fahrenheit thermometer, we see that

the tick marks on the scale divide the

distance from 0°F to 10°F into five

equal sections. So the number of

degrees from one tick mark to the next

tick mark must be 2°F. Since the fluid

in the thermometer is two marks
above the zero mark, the temperature

shown is 4°F.

r7\

20°F

10°F

0°F

Practice Find the next three numbers in each sequence:

a. 18, 27, 36, 45, , , , ...

b. 1,2,4,8,

c. Think of a whole number. Double that number. Then
add 1 to the answer. Is the final number even or odd?

d. Find the temperature indicated on
this thermometer to the nearest

degree Fahrenheit and to the nearest

degree Celsius.

r7\

90°F

80°F

70°F

60°F

50°F

40°Ff^-

30°C

20°C

10°C

Problem set l. Find the next three numbers in this sequence:

'" 16, 24, 32, , , ...

2. Find how many years there were from 1620 to 1776 by
^'^ subtracting 1620 from 1776.
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3. Is the number 1492 even or odd? How can vou tell?
(10)

4. What weight is indicated on this scale?
(10)

^0 ^
pounds

5. What is the perimeter of the square?
(8)

6. How much money is ^ of S6.50?
(6)

7. Compare: 4x3 + 204x(3 + 2)
(9)

8. Use words and digits to write the
^^^ fraction of the circle that is not

shaded.

10 mm

9. What is the product of 100 and 100 and the sum of 100
^'" and 100?

10. 365 11. 146 12. 78C 13. 907
(2)

X 100
(2)

X 240
(2)

X 48
(2)

X 36

14.
(2)

4260

10
15.
(2)

4260

20
16.
(2)

4260

15

17. 56 + 28 + 37 + n = 200
(3)

18. 28,347 - 9,637
(1)

19. $8 + w = $11.49
(3)

20. $10 - $0.75 21. $0.56 x 60 22. $6.20 - 4
(1) 12) (2)

/23.)a - 67 = 49 24. 67 - b = 49
\^3)y (3)

25. 8c = 120 26. - = 24
(4J (4) O



"Some and Some More" and "Some Went Away" Stories 47

27. Here are three ways to write "12 divided by 4."
(2)

12

4
4JT2 12 ^ 4

Show three ways to write "20 divided by 5."

28. What number is one third of 36?
(6)

29. Arrange the numbers 346, 463, and 809 to form two
^^^ addition equations and two subtraction equations.

30. At what temperature on the Fahrenheit scale does
^^^^ water freeze?

LESSON
11

"Some and Some More"
and "Some Went Away" Stories

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by |'s between | and 12.

a. 3 X 40 b. 3 X 400 c. $4.50 + $1.25

d. 451 + 240 e. 4500 - 400 f. $5.00 - $1.50

g. Start with 10; add 2; divide by 2; add 2; divide by 2; subtract 2.

Problem Solving: Sandra has 20 stamps, 30 stamps, 10(2 stamps,

and 29(S stamps. What is the fewest number of

stamps she can use to mail a package that

requires $1.15 postage?

Millions of people go to the theaters to watch stories.

Millions buy books to read stories. Stories can entertain

us, inspire us, and instruct us. When we analyze stories

we talk about the characters, the settings, and the plots.

The plot is often about a problem that develops for the

main characters and how that problem is resolved.
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Many of the stories we analyze in mathematics also

have plots. Two common mathematical stories are stories

with "some and some more" plots and stories with "some
went away" plots. Here are some examples.

A "some and some more" story:

Before he went to work, Tom had $24.50. He
earned $12.50 more putting up a fence. Then Tom
had $37.00. [Plot: Tom had some money and then

he earned some more money.)

A "some went away" story:

Tom took $37.00 to the music store. He bought a

pair of headphones for $26.17. Then Tom had
$10.83. (Plot: Tom had some money, but some
went away when he spent it.)

A "some and some more" story has an addition thought

pattern. We fit the numbers from the story into the pattern.

Pattern Problem

Some $24.50

+ Some More + $12.50

Total $37.00

A "some went away" story has a subtraction thought

pattern. We fit the numbers from the story into the pattern.

Pattern Problem

Some $37.00
- Some Went Away - $26.17

What is left $10.83

Questions arise when one of the numbers in the story

is missing. Since each of these stories has three numbers,

three different questions could be asked for each story.

To answer a question about a "some and some more"

story or about a "some went away" story we follow these

four steps.

Step 1. Read the story and recognize the pattern.



"Some and Some More" and "Some Went Away" Stories 49

Step 2. Sketch the pattern and record the given

information.

Step 3. Find the missing number to complete the

pattern.

Step 4. Answer the question.

Note: When referring to "some and some more" stories

and to "some went away" stories, we will

sometimes use the abbreviations SSM and SWA,
respectively.

Example 1 Jenny rode her bike on a trip with her bicycling club. After

the first day her trip odometer showed that she had
traveled 86 miles. After the second day the trip odometer
showed that she had traveled a total of 163 miles. How far

did Jenny ride the second day?

Solution Step l. Jenny rode some miles and then rode some more
miles. We recognize that this is a "some and
some more" story.

Step 2. The trip odometer showed how far she

traveled the first day and the total of the first

two days. We record the information in the

pattern. We'll use a letter in place of the

missing number.

Some 86 miles

+ Some More + m miles

Total 163 miles

Step 3. We find the missing number that completes

the pattern. From Lesson 3 we know that we
can find the missing addend by subtracting 86

miles from 163 miles. We check the answer.

163 miles 86 miles
- 86 miles i

^^ + 77 miles

77 miles —

I

163 miles

Step 4. We answer the question. On the second day of

the trip Jenny rode 77 miles.
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Example 2 Nancy counted 47 prairie dogs standing in the field. When a

hawk flew over the field some of the prairie dogs ducked
into their burrows. Then Nancy counted 29 prairie dogs.

How many prairie dogs ducked into their burrows when
the hawk flew over the field?

Solution Step l. We recognize this as a "some went away" story.

Step 2. We sketch the pattern and record the

information.
,

Some 47 prairie dogs
- Some Went Away - d prairie dogs

What is left 29 prairie dogs

Step 3. We find the missing number by subtracting 29

from 47. We check the answer.

47 prairie dogs
- 29 prairie dogs

47 prairie dogs—-— 18 prairie dogs

18 prairie dogs—

'

29 prairie dogs

Step 4. We answer the question. When the hawk flew

over the field 18 prairie dogs ducked into

their burrows.

Practice Identify each story below as a SSM or a SWA story, and
answer the question.

a. When Tim finished page 129 of a 314-page book, how
many pages did he still have to read?

b. The football team scored 19 points in the first half of

the game and 42 points by the end of the game. How
many points did the team score in the second half of

the game?

Problem set

11

1. John ran 8 laps and rested. Then he ran some more
"^'

laps. If John ran 21 laps in all, how many laps did he

run after he rested? (Use the SSM pattern.)

2. What is the product of 8 and 4? What is the sum of 8
''•'' and 4?
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3. Here we show the product of 6 and 4 divided by the
^"^ difference of 8 and 5. What is the quotient?

(6 X 4) ^ (8 - 5)

4. Marcia went to the store with $20.00 and returned
^"^ home with $7.75. How much money did Marcia spend

at the store? (Use a SWA pattern.)

5. When Jack went to bed at night, the beanstalk was one
^"^ meter tall. When he woke up in the morning, the

beanstalk was one thousand meters tall. How many
meters had the beanstalk grown during the night? (Use

a SSM pattern.)

6. $0.65 + $0.40 7. 87 + w = 155
(1) (3)

8. 1000 - X = 386 9. 7 - 1000 = 386
(3) (3)

10. 42 + 596 + 717 = 700
(3)

11. Compare: 1000 - (100 - 10) Q 1000 - 100 - 10
(9)

35

12. 8)1000 13. 10)987 14. izjw
(2) (2) (4)

15. 600 X 300 16. 365w = 365
(2) (4)

17. What are the next three numbers in the sequence?
(10)

2, 6, 10, , , , ...

18. 2 X 3 X 4 X 5
(5)

19. What number is ^ of 360?
(6)

20. What number is I of 360?
(6)

21. What is the product of eight and one hundred twenty

-

^'^ five?
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22. How long is the line segment?
(7)

1
\

\

\

\

\

\

\

\ p
1 2 3inch

23. What fraction of the circle is not
''^ shaded?

24. What is the perimeter of the square?
(8)

9 mm

25. What is the sum of the first five odd numbers greater
^^"^ than zero?

26. Here are three ways to write "24 divided by 4."
(2)

4)24 24 ^ 4 —
4

Show three ways to write "30 divided by 6."

27. Seventeen of the 30 students in a class are girls. So the

girls are ^ of the students in the class. The boys are

what fraction of the students in the class?

28. At what temperature on the Celsius scale does water
^''' freeze?

29. Use the numbers 24, 6, and 4 to write two
'^^ multiplication facts and two division facts.

30. In the third paragraph of this lesson there is a "some and;
^"^ some more" story. Rewrite the story as a problem by

removing one of the numbers from the story and asking

a question instead.
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LESSON
12

Place Value Through
Trillions' • Multiple-Step

Problems

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count by |'s from | to 12.

a. 6 X 40 b. 6 X 400 c. $12.50 + $5.00

d. 451 + 24 e. 7500 - 5000 f. $10.00 - $2.50

g. Start with 12; divide by 2; subtract 2; divide by 2; subtract 2.

Problem Solving: A number cube (a die) has six surfaces (faces)

marked with one through six dots. Altogether,

how many dots are on a number cube?

Place value In our number system the value of a digit depends upon its

through position. The value of each position is called its place value,

trillions'

'w
.. -d

_o
C/3

-73 o
1
-a

C
o

"«3

o

-a

03
CO

*c«

d
cd
CO

O
Si

'en

-a
ID

't-i

G

CD
(I

T3
a
3
(D 3

(D
1-4

C
a
c
(D
4—

'

1

ID
(1

X!
C

O

ID

ID

d
ID

(D

c
o .

Example 1 In the number 123,456,789,000 v^hich digit is in the ten-

millions' place?

Solution Either by counting places or looking at the chart v^e find

that the digit in the ten-millions' place is 5.

Example 2 In the number 5,764,283 what is the place value of the

digit 4?

Solution By counting places or looking at the chart we can see that

the place value of 4 is thousands'.
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Large numbers are easy to read and write if we use

commas to group the digits. To place commas, we begin at

the right and move to the left, writing a comma after each

three digits.

Putting commas in 1234567890 we get 1,234,567,890.

Commas help us read large numbers by marking the

end of the trillions, billions, millions, and thousands. We
need only to read the three-digit number in front of each

comma, then say "trillion," "billion," "million," or

"thousand" when we reach the comma.

tilt
"trillion" "billion" "million" "thousand"

Example 3 Use words to write the number 1024305.

Solution First we insert commas.

1,024,305

We write one million, twenty-four thousand, three

hundred five.

Note: We write commas after the words "trillion,"

"bilhon," "milhon," and "thousand." We hyphenate

compound numbers from 21 through 99. We do not

say or write "and" when naming whole numbers.

Example 4 Use digits to write the number one trillion, two hundred

fifty billion.

Solution When writing large numbers it may help to sketch the

pattern before writing the digits.

t t t

'trillion" "billion" "million" "thousand"
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We write a 1 to the left of the trillions' comma and 250

in the three places to the left of the billions' comma. The
remaining places are filled with zeros.

1,250,000,000,000

Multiple-step The operations of arithmetic are addition, subtraction,

problems multiplication, and division. In this table we list the terms

for the answers we get when we perform these operations.

Sum The answer when we add

Difference The answer when we subtract

Product The answer when we multiply

Quotient The answer when we divide

We will use these terms in problems that have several steps.

Example 5 What is the difference between the product of 6 and 4 and

the sum of 6 and 4?

Solution We see the words "difference," "product," and "sum" in

this question. We first look for phrases like "the product of

6 and 4." We will rewrite the question, emphasizing these

phrases.

What is the difference between the product of 6

and 4 and the sum of 6 and 4?

For each phrase we find one number. "The product of 6

and 4" is 24, and "the sum of 6 and 4" is 10. So we can

replace the two phrases with the numbers 24 and 10.

What is the difference between 24 and 10?

We find this answer by subtracting 10 from 24. The
difference between 24 and 10 is 14.
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Practice* a. Which digit is in the millions' place in 123,456,789?

b. What is the place value of the 1 in 12,453,000,000?

c. Use words to write 21,350,608.

d. Use digits to write four billion, five hundred twenty
million.

e. When the product of 6 and 4 is divided by the

difference of 6 and 4, what is the quotient?

Problem set l. what is the difference between the product of 1, 2, and
12 ^''^

3 and the sum of 1, 2, and 3?

2. The earth is about ninety-three million miles from the
^^^^ sun. Use digits to write that number.

3. Gilbert and Sharon cooked 342 pancakes for the
^"^ pancake breakfast. If Gilbert cooked 167 pancakes,

how many pancakes did Sharon cook? (Use a SSM
pattern.)

4. Robin bought two arrows for $1.75 each. If he paid the
^"^ good merchant with a five-dollar bill, how much did

he receive in change?

5. What is the perimeter of the
^^^ rectangle?

6. 6in = 60
(4)

7. (a) Whatnumberisf of 100?
(6)

(b) What number is \ of 100?

10 mm

18 mm

8. Compare: 300 x iQsOO - 1

9. (3 X 3) - (3 + 3)
15)
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10. What are the next three numbers in this sequence?
[10]

J-) ^J '^J fj>
5 1 >

•••

11. 1 + 717 + 456 = 480 12. 1010 - 77 = 101
[3] (3)

13. 1234 ^ 10 14. 1234 ^ 12
(2) (2)

15. What is the sum of the first five even numbers greater
^^"^ than zero?

16. How many milhmeters long is the hne segment?
(7)

^^ W 20 30 40

Nllllllllllllllllllllllllllllllllllllllll

17. In the number 123,456,789,000 v^hich digit is in the
^^^^ ten-billions' place?

18. In the number 5,764,283,000 what is the place value of
"'^ the digit 4?

19. Which digit is in the hundred-thousands' place in
^''^ 987,654,321?

20. 1 X 10 X 100 X 1000
(5)

21. $3.75 X 3 22. 22/ =
(2) (4)

23. 100 + 200 + 300 + 400 + w = 2000
(3)

24. 24 X 26
(2)

25

25. 777)625
(4)

26. If the divisor is 4 and the quotient is 8, then what is

^'^ the dividend?
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27. Show three ways to write "27 divided by 3."
(2)

28. Seven of the ten marbles in a bag are red. So ^ of the
^^' marbles are red. What fraction of the marbles are not

red?

29. Use digits to write four trillion.
(12)

30. Make up a question similar to Example 5 in this lesson
^^^^ using different numbers. Then find the answer.

LESSON
13

"Larger-Smaller-Difference"

Stories • "Later-Earlier-Difference"

Stories

Facts Practice: 64 Addition Facts (Test A in Test Masters)

Mental Math: Count up and down by 25's between 25 and 1000.

Count up and down by 2's between 2 and 40.

a. 5 X 300 b. 5 X 3000 c. $7.50 + $1.75

d. 3600 + 230 e. 4500 - 500 f. $20.00 - $5.00

Problem Solving: Tom studied the treasure map. He started at

the tree and walked north 5 steps. He turned

right and walked 7 steps. He turned right

again and walked 9 steps. Then he turned left

and walked 3 steps. Finally, he turned left

and walked 4 steps and stopped. In what
direction was he facing? How many steps

away was the tree?

"Larger- "Larger-smaller-difference" stories compare two numbers.

smaller- We can find how much greater or how much less one

difference" number is than another number by subtracting. "Larger-

Storles smaller-difference" stories have a subtraction pattern.

Larger

- Smaller

Difference
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We will sometimes use the abbreviation L-S-D to refer to

"larger-smallef-difference" stories.

Example 1 There were 324 girls and 289 boys in the school. How
many fewer boys than girls were there in the school?

Solution Step 1. We are asked to compare the number of boys

to the number of girls. We recognize this as a

"larger-smaller-difference" story.

Step 2. We draw the L-S-D pattern and record the

numbers.

Pattern Problem

Larger 324 girls

- - Smaller - 289 boys

Difference d fewer boys

Step 3. We find the missing number by subtracting.

324 girls

- 289 boys

35 fewer boys

Step 4. We answer the question. There were 35 fewer

boys than girls in the school. We can also

state that there were 35 more girls than boys

in the school.

"Later- We use a "larger-smaller-difference" pattern to compare

earlier- sizes. We use a "later-earlier-difference" pattern to

difference" compare times.

stories Later

- Earlier

Difference

We will sometimes abbreviate this pattern as L-E-D.

Example 2 How many years were there from 1492 to 1620?

Solution Step l. We recognize the question has a "later-earlier-

difference" pattern.
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Step 2. We sketch the pattern and record the years.

The year 1620 is later than the year 1492.

Pattern Problem

Later 1620
- Earlier - 1492

Difference d

Step 3. We find the missing number by subtracting.

1620
- 1492

128

Step 4. We answer the question. There were 128
years from 1492 to 1620.

Example 3 Abraham Lincoln was born in 1809 and died in 1865. How
many years did he live?

Solution Step 1. We recognize that this is a "later-earlier-

difference" story.

Step 2. We sketch the pattern and record the numbers.

Pattern

Later

- Earlier

Problem

1865 (death)

- 1809 (birth)

Practice

Difference L (years lived)

Step 3. We find the missing number by subtracting.

1865
- 1809

56

Step 4. We answer the question. Abraham Lincoln

lived 56 years.

a. The population of Castor is 26,290. The population of

Weston is 18,962. How many more people live in

Castor than live in Weston?

b. How many years were there from 1066 to 1215?
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Problem set l. When the sum of 8 and 5 is subtracted from the

13 '^^^ product of 8 and 5, what is the difference?

2. The moon is about two hundred fifty thousand miles
^^^^ from the earth. Use digits to write that number.

3. Use words to write 521,000,000,000.
(12)

4. Use digits to write five milHon, two hundred thousand.
(12)

5. Robin Hood roamed Sherwood Forest with sevenscore
^^^ merry men. A score is twenty. So sevenscore is seven

twenties. Find how many merry men roamed with Robin.

/6. The beanstalk was 1000 meters tall. The giant had
^^^^ climbed down 487 meters before Jack could chop

down the beanstalk. How far did the giant fall? (Use a

SWA pattern.)

7. At Big River Middle School there are 503 girls and 478
^"^ boys. How many more girls than boys attend Big River

Middle School? (Use a L-S-D pattern.)

8. 99 + 100 + 101 9. 9 X 10 X 11
(5) (5)

10. Which digit is in the thousands' place in 54,321?
(12)

11. What is the place value of the 1 in 1,234,567,890?
(12)

12. The three sides of an equilateral
^^^ triangle are equal in length. What is

the perimeter of this equilateral

triangle? is mm

60,000
13. 5432 ^ 100 14. —
(2) (2) 30

15. 1000 - 7 16. $4.56 - 3
(2) (2)



62 Math 76

17. Compare: 3 + 2 + l + 0O3x2xlx0
18. The sequence in this problem has a rule that is
(10)

(^iffgpQj^^ from the rules for an addition sequence or a

multiplication sequence. What is the next number in

the sequence?

1,4,3,6,5,8, , ...

19. What is 7 of 5280?
(6)

20. 365 ^ w = 365
(4)

21. (5 + 6 + 7) ^ 3
(5)

22. Use your ruler to find the length of this rectangle in
^^^ inches.

width

length

23. Describe two ways to find the perimeter of a square,
'^' one way by adding and the other way by multiplying.

24. Multiply to find the answer to this addition problem:
(2)

125 + 125 + 125 + 125 + 125 + 125

25. At what temperature on the Fahrenheit scale does
''" water boil?

26. Show three ways to write "21 divided by 7."

(21

Find each missing number:

27. 8a = 816
(4)

28. - = 12
(4) 4

12
29. — = 4
(4) C

30. d - 16 = 61
(3)
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LESSON
14

The Number Line: Negative
Numbers

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by |'s between | and 6.

a. 8 X 400 b. 6 X 3000 c. $7.50 + $7.50

d. 360 + 230 e. 1250 - 1000 f. $10.00 - $7.50

g. Start with 10; add 2; divide by 3; multiply by 4; subtract 5.

Problem Solving: Andy, Bob, and Carol stood side by side for a

picture. Then they changed their order for

another picture. Then they changed their order

again. List all the possible side-by-side

arrangements. Three students may demonstrate

the arrangements.

We have seen that a number line can be used to arrange

numbers in order.

-5 -4 -3 -2-1 1

On the number line above, the points to the right of zero

represent positive numbers. The points to the left of zero

represent negative numbers. Zero is neither positive nor

negative.

The number -5 is read "negative five." Notice that the

points marked 5 and -5 are the same distance from zero

but are on opposite sides of zero. We say that 5 and -5 are

opposites. The numbers -2 and 2 are opposites. The tick

marks on this number line show the location of integers.

Integers include all of the counting numbers and their

opposites and zero.

If you subtract a larger number from a smaller number
(like 2-3], the answer will be a negative number. One
way to find the answer to such questions is to use the

number line. We start at 2 and count back (left) three
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integers. Maybe you can figure out a faster way to find the

answer.

-5-4-3-2-1 1 2 3 4 5
—

1 1

\ \ \ \ \

1

\ \ \

^
2 - 3 = -1

Example 1 Subtract 5 from 2.

Solution Order matters in subtraction. Start at 2 and count to the

left 5 integers. You should end up at -3. Try this problem
with a calculator. Enter 2 - 5 =

. What number is

displayed after the = is pressed?

Example 2 Arrange these four numbers in order from least to greatest:

1,-2,0,-1

Solution A number line shows numbers in order. By arranging

these numbers in the order they appear on a number line,

we arrange them in order from least to greatest.

-2, -1, 0, 1

Example 3 What number is 7 less than 3?

Solution The phrase "7 less than 3" means to start with 3 and

subtract 7.

3-7
We count to the left 7 integers from 3. The answer is -4.

Practice a. Use words to write this number: -8.

b. What number is the opposite of 3?

c. Arrange these numbers in order from least to greatest:

0,-1,2,-3

d. What number is 5 less than 0?
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e. What number is 10 less than 5?

f

.

5 - 8 g. 1 - 5

h. All five of these numbers are integers: true or false?

-3,0,2,-10,50

Problem set l. What is the quotient when the sum of 15 and 12 is

14 ^''^ divided by the difference of 15 and 12?

2. What is the place value of the 7 in 987,654,321,000?
(12)

3. Light travels at a speed of about one hundred eighty-
^^^^ six thousand miles per second. Use digits to write that

number.

4. What number is three integers to the left of 2 on the
'^"^ number line?

-5-4-3-2-1 1 2 3 4 5

5. What number is halfway between 1 and 5 on the
^^^ number line?

6. What number is halfway between -4 and on the
^^^^ number line?

7. Seventy-two of the 140 Merry Men remained in
^"^ Sherwood Forest while the rest rode out with Robin.

How many of the Merry Men rode out of the forest

with Robin? (Use a SWA pattern.)

8. Compare: l + 2 + 3 + 40lx2x3x4
(9)

9. What is the perimeter of the right

triangle? \X 15 mm

20 mm



66 Math 76

10. What are the next two numbers in this sequence?
(10)

16,8,4, , , ...

11. There are 365 days in a common year. How much less
^"^ than 500 is 365? (Use a L-S-D pattern.)

12. What number is 8 less than 6?
(14)

13. 1020 ^ 100 14. ^^^-^ 15. 18)564
(2) (2) 12 (2)

16. 1234 + 567 + 89 17. 21 - 310 = 186
(5) (3)

18. 10 X 11 X 12 19. $3.05 - m = $2.98
(5) (3)

20. (a) How many centimeters long is the nail?
(7)

(b) How many millimeters long is the nail?

cm 1

21. 100 X 100 X 100
(5)

22. What digit is in the ten-thousands' place in
^"^ 123,456,789?

23. If you know the length of an object in centimeters,
^^' how can you figure out the length of the object in

millimeters without remeasuring?

24. Use the numbers 19, 21, and 399 to write two
^^' multiplication facts and two division facts.

25. Compare: 12 ^ 6 x 2 Q 12 ^ (6 x 2)
(9)
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26. Show three ways to write "60 divided by 6."
(2)

27. The human brain has about nine trillion nerve cells.
^^^^ Use digits to write that number.

28. One third of the 12 eggs in the carton were cracked.
^^^ How many eggs were cracked?

29. What number is the opposite of 10?
(14)

30. Arrange these numbers in order from least to greatest.
(14) .

1,0,-1,1

LESSON
15

"Equal Groups" Stories

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count up and down by I's between \ and 10.

a. 7 X 4000

d. 80 + 12

g. Start with a

multiply by 3

b. 8 X 300

e. 6250 - 150

dozen; subtract 3;

c. S12.50

f. S20.00

divide by 3

+ 812.50
- S2.50

; subtract 3;

Problem Solving: Copy this subtraction problem

fill in the missing digits.

and 4_7
- _9_

21

We have studied some mathematical story problems.

"Some and some more" stories have an addition pattern.

"Some went away" stories and "larger-smaller-difference"

stories have subtraction patterns. Another type of

mathematical story is the "equal groups" story.

In the auditorium there were 15 rows of chairs

with 20 chairs in each row. Altogether, there were

300 chairs in the auditorium.
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The chairs were arranged in groups (rows) of 20 chairs in

each group. There were 15 groups. Here is how we draw
the pattern.

Pattern Problem

Number in each group 20 chairs in each row
X Number of groups x 15 rows

Number in all groups 300 chairs in all rows

Any one of the numbers may be missing in an "equal

groups" problem. Since an "equal groups" story has a

multiplication pattern, we multiply to find the total, and
we divide to find either the number of groups or the

number in each group. We will sometimes use the

abbreviation EG to stand for "equal groups."

Example At Russell Middle School there were 232 seventh-grade

students in 8 classrooms. If there were the same number of

students in each classroom, how many students would be

in each seventh-grade classroom at Russell Middle

School?

Solution Step 1. A number of students is divided into equal

groups (classrooms). We recognize this as an

"equal groups" story. The words "in each"

often appear in "equal groups" stories,

signifying the top number of the pattern.

Step 2. We draw the pattern and record the numbers,

writing a letter in place of the missing number.

Pattern Problem

Number in each group n in each classroom

X Number of groups x 8 classrooms

Number in all groups 232 in all classrooms

Step 3. We find the missing number. We find the

missing factor by dividing. We check our

work.

29

29 X 8

8)232 232
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Step 4. We answer the question. If there were the

same number of students in each classroom,

there would be 29 students in each seventh-

grade classroom.

Practice a. Marcie collected $4.50 selling lemonade at 25^ for

each cup. How many cups of lemonade did Marcie

sell? [Hint: Record $4.50 as 4500.)

b. In the store parking lot there were 18 parking spaces in

each row and there were 12 rows of parking spaces.

Altogether, how many parking spaces were in the

parking lot?

Problem set l. The second paragraph of this lesson contains an

15 ^^^^ "equal groups" story. Rewrite the story as a problem
by removing one of the numbers and writing a

question.

2.
(13)

3.
(15)

4.
(11)

5.
(9,14)

6.
(14)

7.
(14)

8.
(10)

On the Fahrenheit scale of temperature, water freezes

at 32°F and boils at 212°F. How many degrees

difference is there between the freezing and boiling

points? (Use a L-S-D pattern.)

There are about three hundred twenty little O's of

cereal in an ounce. About how many O's are there in a

one-pound box? (1 pound = 16 ounces) (Use an EG
pattern.)

There are 31 days in August. How many days are left

in August after August 3? (Use a SSM pattern.)

Compare: 3 - 1 O 1 - 3

Subtract 5 from 2. Use words to write the answer.

What number is 8 less than 5?

What are the next three numbers in this sequence?

6, 4, 2, 0, , , , ...
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9. What is the temperature reading
'^^^ on this thermometer? Write your

answer twice, once with digits

and an abbreviation and once
with words.

10. $10 - 10(2
(1)

11. How much money is | of $3.50?
16)

-^ ^

12. To which hundred is 587 closest?
(9)

rr\

- --5°F

--10°F

400—f—
500 600 700

587

13. 9 + 87 + 654 + 3210 14. u^ + $65 = $1000
(5) 13)

15.
(2)

lO^U
16.
(2)

36)493
9

17.
15)

(8 + 9 + 16) -- 3 18.
(4)

63u^ = 63

19.
(4) m 20.

(2)

574 X 76

21. 3 + 77 + 12 4- 27 = 50
(3)

22. There are 10 millimeters in 1 centimeter. How many
^^^ millimeters long is the paper clip?

d D

cm 1

23. 1200 ^ pv^ = 300
14)

24. What is the place value of 5 in 12,345,678?
(12)

25. Which digit occupies the ten-billions' place in
'''^ 123,456,789,000?
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26. Use the numbers 19, 21, and 40 to write two addition
^^^ facts and two subtraction facts.

27. Arrange these numbers in order from least to greatest:
(14)

0,-1,2,-3

28. Susan sold seven of her seventeen seashells down by
^^^ the seashore. What fraction of her seashells did she

sell?

29. Susan sold seashells for 75(2 each. How much money
^^''^ did Susan receive selling seven seashells?

30. Which number is neither positive nor negative?
(14)
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LESSON
16

Rounding Whole Numbers •

Estimating 'Bar Graphs

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count by 3's from 3 to 60.

a. 3 X 30 plus 3x2 b. 4 x 20 plus 4x3
c. 150 + 20 d. 75 + 9

e. 800 - 50 f. 8000 - 500

g. Start with 1; add 2; multiply by 3; subtract 4; divide by 5.

Problem Solving: Fran has 8 coins that total exactly $1.00. If at

least one of the coins is a dime, what are

Fran's 8 coins?

Rounding When we round a number, we are finding another

whole number, usually ending in zero, that is close to the

numbers number we are rounding. The number line can help us

visualize rounding.

600 610 620
—H—

630
—\—

640 650
—I—

660 670
-hH—

680
—\— 690 700

-H H*
667

If we are to round 667 to the nearest ten, we can see

that 667 is closer to 670 than it is to 660. If we are to round

667 to the nearest hundred, we can see that 667 is closer to

700 than 600.

Example 1 Round 6789 to the nearest thousand.

Solution The number we are rounding is between 6000 and 7000. It

is closer to 7000.

Example 2 Round 550 to the nearest hundred.

Solution The number we are to round is halfway between 500 and

600. When the number we are rounding is halfway

between two round numbers, we round up. So 550 rounds

to 600.
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Estimating Rounding can help us estimate the answer to a problem.

Estimating is a quick, easy way to get "close" to the

answer. Estimating can help us decide if an answer is

reasonable. To estimate, we round the numbers before we
add, subtract, multiply, or divide.

Example 3 Estimate the sum of 467 and 312.

Solution Estimating is a skill we can learn to do "in our head." First we
round each number. Since both numbers are in the hundreds

we will round each number to the nearest hundred.

467 rounds to 500

312 rounds to 300

To estimate the sum we add the rounded numbers.

500
+ 300

800

The estimated sum of 467 and 312 is 800.

Bar graphs Bar graphs display numerical information with shaded
rectangles (bars) of various lengths. Bar graphs are often

used to show comparisons.

Example 4 According to this graph, about how many more people

lived in Ashton in 1990 than in 1970?

o
c
05
W
o

CL
O o

Population of Ashton 1960 - 1990

1960 1970 1980 1990

Solution In 1990 the population was about 7000. In 1970 the

population was about 4000. The question is a "larger-

smaller-difference" question. We subtract and find that

about 3000 more people lived in Ashton in 1990 than in

1970.
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Practice* Round each of these numbers to the nearest ten:

a. 57 b. 63 c. 45

Round each of these numbers to the nearest hundred:

d. 282 e. 350 f. 426

Round each of these numbers to the nearest thousand:

g. 4387 h. 7500 i. 6750

Use rounded numbers to estimate each answer:

j. 397 + 206 k. 703 - 598

1. 29 X 31 m. 29)591

Use the information in the graph in Example 4 to answer
these questions:

n. About how many fewer people lived in Ashton in

1980 than in 1990?

o. The graph shows an upward trend in the population

of Ashton. Based upon the trend, what would be a

reasonable projection for the population of Ashton in

the year 2000?

Problem set l. what is the difference between the product of 20 and 5

16 ^''^ and the sum of 20 and 5?

2. Columbus landed in the Americas in 1492. The
^"^ Pilgrims landed in 1620. How many years after

Columbus did the Pilgrims land in America? (Use a

L-E-D pattern.)

3. Robin Hood separated his 140 merry men into 5 equal
^^^^ groups. One group he sent north, one south, one east,

and one west. The remaining group stayed in camp.

How many merry men stayed in camp? (Use an EG
pattern.)
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4. Which digit is in the hundred-thousands' place in
^''^ 159,342,876?

5. Use words to write the number 5,010,000,000.
(12)

6. What number is halfway between 5 and 11 on the
^^^ number line?

7. Round 56,789 to the nearest thousand.
(J 6) >\^

8. Round 550 to the nearest hundred.
(16)

"

9. Estimate the product of 295 and 406 by rounding each
^^^^ number to the nearest hundred before multiplying.

V 11. 40.312 - 14.908 U10. 45 + 5643 + 287.r\^ 11. 40,312 - 14,908
,

(5) y^ (1) <N \JJ

12. ^55^ p^\ 13. 100)5367 , A
(.) 12 ITC^ .;

^^^yj\

14. (5 + 11) ^ 2
(5)

1 ^
15. How much money is 2 of $5^/?\
(6) ^

1 \ f
^

16. How much money is t of $5? u

T) ' S
17. $0.25 X 10 ^ ^^ 18. 325 x (324 - 323) '^^^
(2) cA,

'
(5)

19. Compare: 1 + (2 + 3) O (1 + 2) + 3
(9)

20. What number is five less than 1?
(14)

21. Your heart beats about 72 times per minute. At that
^"^ rate, how many times will it beat in one hour? (Use an

EG pattern.)

22. What number comes next in this sequence?
(10)

100, 80, 60,40, , ...
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Use the graph to answer questions 23, 24, 25, and 26.

w
"3

c ^
03 -^
QJ «
Q- Q
o c

D 03
C UJ

o

100

80

60

40

20

Peanuts Eaten by Circus Elephants

Dumbo Mumbo Jumbo

23. How many more pounds of peanuts does Jumbo eat all
^''^ day than Dumbo?

24. Altogether, how many pounds do the three elephants
^^^^ eat each day?

25. How many pounds would Mumbo eat in one week?
(16)

26. Write a "larger-smaller-difference" problem using the
^^^^ information in this graph.

Find the missing number:

27. 6w = 66
(4)

28. in - 60 = 37 29. 60 - n = 37
(3) (3)

30. Chico, Fuji, and Rolo each day eat 6, 8, and 9 bananas,
^^^^ respectively. Sketch a bar graph to illustrate this

information.
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LESSON
17

Number Line: Fractions and
Mixed Numbers

Facts Practice: 100 Multiplication Facts (Test E in Test Masters)

Mental Math: Count up and down by |'s between | and 12.

a. 5 X 30 plus 5x4 b. 4 x 60 plus 4x4
c. 180 + 12 d. 64 + 9

e. 3000 - 1000 - 100 f. $10.00 - $7.50

g. Start with 5; multiply by 4; add 1; divide by 3; subtract 2.

Problem Solving: If you pick up a number cube with two
fingers by holding your fingers against

opposite faces, your fingers will cover a total

of how many dots? (Use a number cube to

find out.)

On this number line the tick marks show the location of

the integers.

-3 -2 -1

There are points on the number line between the

integers that can be named with fractions or mixed
numbers. Halfway between and 1 is |. Halfway between 1

and 2 is l|. Halfway between -1 and -2 is -l|.

-3 -2l -2 -1| -1 -I ^l 2-

We count from zero.

The distance between consecutive integers on a

number line may be divided into halves, thirds, fourths,

fifths, or any other number of equal divisions. To
determine which fraction or mixed number is represented

by a point on the number line, we follow the steps

described in the next example.
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Example 1 What mixed number is marked as pointA on this nmnber line?

Solution Point A represents a mixed number. A mixed number is a

whole number plus a fraction.

Step 1. As we move from zero to point A, we pass

points for the whole numbers 1 and 2. We do
not pass 3. So the whole number part of the

answer is 2.

Step 2. From the tick mark for 2 we count three small

segments to point A. So 3 is the numerator of

the fraction.

Step 3. From the tick mark for 2 to the tick mark for 3

are five small segments. So 5 is the denominator

of the fraction.

2 . 3^ »-;

I 3

A I

5

Point A represents the mixed number 2|.

Activity: Inch Ruler to Sixteenths

Materials needed:

• Inch ruler made in Lesson 7

In Lesson 7 we made an inch ruler divided into fourths.

In this activity we will divide the ruler into eighths and

sixteenths. First we will review what we did in Lesson 7.
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We used a ruler to make one-inch divisions on a strip

of tag board. .

inch

Then we estimated the halfway point between inch

marks and drew new marks. The new marks were half-inch

divisions. Then we estimated the halfway point between
the half-inch marks and made quarter-inch divisions.

inch

We made the half-inch marks a little shorter than the

inch marks and the quarter-inch marks a little shorter than

the half-inch marks.

Now divide your ruler into eighths of an inch by
estimating the halfway point between the quarter-inch

marks. Make these eighth-inch marks a little shorter than

the quarter-inch marks.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

inch 12 3 4

Finally, divide your ruler into sixteenths by
estimating the halfway point between the eighth-inch

marks. Make these marks the shortest marks on the ruler.

inch 12 3 4

Example 2 Use your ruler to find the length of this line segment to the

nearest sixteenth of an inch.
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Solution The ruler has been divided into sixteenths. We align the

zero mark (or end of the ruler) with one end of the line

segment. Then we find the mark on the ruler closest to the

other end of the line segment and read this mark. We will

enlarge a portion of a ruler to show how each mark is read.

We find that the line segment is about 2| inches long. This

is the nearest sixteenth because the end of the segment

aligns more closely to the | mark [which equals ^J than it

does to the ^ mark or to the ^ mark.

Practice a. Continue this sequence to l|:

16' 8' 16' 4' 16' 8' 16' 2' •'•

b. What number is halfway between -2 and -3?

c. What number is halfway between 2 and 5?

Use your ruler to find the length of each of these line

segments to the nearest sixteenth of an inch.

d.

e.

f.
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Problem set l. What is the sum of twelve thousand, five hundred and
17 ^^^^ ten thousand, six hundred ten?

2. In 1903 the Wright brothers made the first powered
^"^ airplane flight. In 1969 Americans first landed on the

moon. How many years was it from the first powered
airplane flight to the first moon landing? (Use the L-E-D

pattern.)

3. Captain Hook often ran from the sound of ticking
^"^ clocks. If he could run 6 yards in one second, how far

could he run in 12 seconds? (Use an "equal groups"

pattern.)

4. Jack found two dozen golden eggs. If the value of each
^^^' egg was $1000, what was the value of all the eggs Jack

found? (Use an "equal groups" pattern.)

5. Estimate the sum of 5280 and 1760 by rounding each
^^^^ number to the nearest thousand before adding.

„ 480 _ 6-6
b. —-

—

7.
(2) 3 (5) 3

8. The letters a, b, and c represent three different
^^^ numbers. The sum of a and b is c.

a + b = c

Rearrange the letters to make another addition fact and
two subtraction facts.

9. Rewrite 2^3 with a division bar but do not divide.
(2J

10. A square has sides 10 cm long. What is its perimeter?
(8)

11. Use your ruler to find the length of this line segment
^^^^

to the nearest sixteenth of an inch.

12. $3 - 7 = $1.75 13. 365 + 4576 + 50,287
(3) (5)
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14. 1277 =
14}

15. Compare: 19 x 21O2O x 20
(9)

.« 5280
lb.
{2) 44

17. What number is missing in this sequence?

5, 10, , 20, 25, ...

18. Which digit is in the hundred-millions' place in
^''^ 987,654,321?

19. 250,000 - 100 20. $3.75 x 10
(2) (2)

21. 16 + 14 = 14 + u^
(3)

22. The magician pulled 38 rabbits out of a hat. Half of the
^^^^ rabbits were white. How many were not white? (Use

an EG pattern.)

23. 100 - (50 - 25] 24. 217 - 20 = 30
(5) (3)

25. What is the sum of the first six positive odd numbers?
(10)

26. Describe how to find 1 of 52.
(6)

27. A quarter is 1 of a dollar.
(61

(a) How many quarters are in one dollar?

(b) How many quarters are in three dollars?

28. On an inch ruler, which mark is halfway between the
'^^^ |-inch mark and the |-inch mark?

29. Point A represents what mixed number on this line?
(17)

30. A segment that is | of an inch long is how many
'^^' sixteenths of an inch long?
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[LESSON

18
Average • Line Graphs

Facts Practice: 100 Addition Facts (Test B in Test Masters)

Mental Math: Count by 3's from 3 to 60.

a. 4 X 23 equals 4 x 20 plus 4x3. Find 4 x 23.

b. 4 X 32 c. 3 X 42 d. 3 x 24

e. Start with half a dozen; add 2; multiply by 3; divide by 4;

subtract 5.

Problem Solving: Jeana folded a square paper in half

so that the left edge aligned with

the right edge. Then she folded the

paper again so that the top edge

aligned with the bottom edge. [The

four corners of the paper aligned at

the lower right.) Then she used
scissors and cut off the upper left

corners. What will the paper look

like when it is unfolded?

cut

n
4 corners

Average Here we show three stacks of books. In the three stacks there

are 8 books, 7 books, and 3 books, respectively. Altogether,

there are 18 books, but the number of books in each stack is

not equal.

If we move some of the books from the taller stacks to

the shortest stack we can make the three stacks the same
height. Then there will be 6 books in each stack.

By making the stacks equal we have found the average

number of books in the three stacks. One way to find an

average is to make equal groups.
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Example 1 In four classrooms there were 28 students, 27 students, 26
students, and 31 students, respectively. What was the
average number of students in each classroom?

Solution The average number of students in each classroom is how
many students there would be in each room if we made
the numbers equal. So we will take all of the students and
make four equal groups. To find all of the students, we add
the numbers in each classroom.

28 students

27 students

26 students

+ 31 students

112 students in all

We make four equal groups by dividing the total

number of students by four.

2 8 students

4)11^2 students

If the groups were equal there would be 28 students in

each classroom. The average number of students in each
classroom was 28.

Notice that this average problem is an "equal groups"

problem. First we found the number of students in all the

groups (classrooms). Then we found the number of students

that would be in each group if the groups were equal.

Example 2 What is the average of 3, 7, and 8?

Solution The question does not tell us if the numbers 3, 7, and 8

refer to books or students or coins or quiz scores. We can

still find the average by making equal groups. Since there

are three numbers, there will be three groups. First we find

the total. Then we divide the total by three.

3 + 7 + 8 = 18 (Find the total.)

Then we divide the total into three equal groups.

18 ^ 3 = 6

The average of 3, 7, and 8 is 6.
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Example 3 What number Is halfway between 27 and 81?

Solution The number halfway between two numbers is also the

average of the two numbers. For example, the average of 7

and 9 is 8, and 8 is halfway between 7 and 9. So the

average of 27 and 81 will be the number halfway between
27 and 81. We add 27 and 81 and divide by 2.

Average of 27 and 81 =
27 + 81

108

2

= 54

The number halfway between 27 and 81 is 54.

Line graphs Line graphs display numerical information as points on a

line. Line graphs are often used to show how a

measurement is changing.

Example 4 This line graph shows Margie's height in inches from her

8th birthday to her 14th birthday. During which year did

Margie grow the most?

Margie's height

9 10 11 12 13 14

Age in years

Solution From Margie's 8th birthday to her 9th birthday she grew
about two inches. She also grew about two inches from

her 9th to her 10th birthday. From her 10th to her 11th

birthday Margie grew about five inches. Notice that this is

the steepest part of the growth line. So the year Margie

grew the most was the year she was ten.
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Your teacher may like for you to keep a line graph of

your math test scores from week to week. "Activity Master
1" in the Math 76 Test Masters may be used for this

purpose.

Practice* a. There were 26 books on the first shelf, 36 books on the

second shelf, and 43 books on the third shelf. Martin
rearranged the books so that there were the same
number of books on each shelf. After Martin rearranged

the books, how many were on the first shelf?

b. What is the average of 96, 44, 68, and 100?

c. What number is halfway between 28 and 82?

d. What number is halfway between 86 and 102?

e. Find the average of 3, 6, 9, 12, and 15.

Use the information in the graph in Example 4 to answer
these questions:

f. How many inches did Margie grow from her 8th to her

12th birthday?

g. During which year did Margie grow the least?

h. Predicting from the information in the graph, does it

seem likely that Margie will grow to be 68 inches tall?

Problem set l. Jumbo ate two thousand, sixty-eight peanuts in the

18 ^"^ morning and three thousand, nine hundred forty in

the afternoon. How many peanuts did Jumbo eat in

all? What kind of a pattern did you use?

2. Jimmy counted his permanent teeth. He had eleven on
^"^ top and twelve on the bottom. An adult has 32

permanent teeth. How many more of Jimmy's teeth

need to grow in? What kind of pattern did you use?
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3. Olive bought one dozen cans of spinach as a birthday
^"^ present for her boyfriend. The spinach cost 53(2 per

can. How much did OHve spend on spinach? What
kind of pattern did you use?

4. Estimate the difference of 5035 and 1987 by rounding to
^^^^ the nearest thousand before subtracting.

5. Find the average of 9, 7, and 8.
(18)

6. What number is halfway between 59 and 81?
(18)

7. What number is 6 less than 2?
(14)

234
8. ^^^ = 6 9. 10,010 ^ 10 10. 34,180 ^ 17
(4) n (2) (2)

11. $3.64 + $94.28 + 87(J: 12. 41,375 - 13,576
(5) (1)

13. H^ - 84 = 48 14. 4 X 3 X 2 X 1 X
(3) (5)

15. 125 X 16 16. $0.35 x 100
(2) (2)

17. Draw a rectangle 5 cm long and 3 cm wide. What is its

^^^ perimeter?

18. What is the sum of the first six positive even
^^°^ numbers?

19. What number is missing in this sequence?
(10)

1, 2,4, , 16, 32, 64, ...

20. Compare: 500 x 1 Q 500 - 1
(9)

21. (1 + 2) X 3 = (1 X 2) + in
(3)

22. What number is ^ of 1110?
(6)

^

23. What is the place value of the 7 in 987,654,321?
(12)
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Use the graph to answer questions 24, 25, and 26.

Heart Rates During Various Activities

200

E 140
(D
Q.

CO
O
c
CC
o
I

Resting Walking Running

24. Running increases a resting person's heartbeat by
^^^^ about how many beats per minute?

25. About how many times would a person's heart beat
^^^^ during a 10-minute run?

26. Write a larger-smaller-difference problem using the
^^^' information in the line graph and answer the problem.

27. In three classrooms there are 24, 27, and 33 students,
^^^^ respectively. How many students would be in each

classroom if some students were moved from one
classroom to the other classrooms so that the number
of students in the three classrooms were equal?

28. A dime is ^ of a dollar.
(6)

(a) How many dimes are in a dollar?

(b) How many dimes are in three dollars?

29. Use your ruler to draw a rectangle that is 2| inches
^^^^ long and l| inches wide.

30. What number is the opposite of 12?
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LESSON
19

Factors • Divisibility

Facts Practice: 64 Multiplication Facts (Test C in Test Masters)

Mental Math: Count up and down by |"s between \ and 12.

a. 3 X 64 b. 3 X 46 c. 120 + 18

d. 34 + 40 + 9 e. 34 + 50 - 1 f. S20.00 - S12.50

Start with 100: divide bv 2: subtract 1: divide bv 7: add 3.O"

Problem Solving: Alex wanted to make a 40c phone call at a

pay phone. He had a nickel, a dime, and a

quarter. He could put in the nickel, then the

dime, then the quarter. Or he could put in the

quarter, then the dime, then the nickel. What
are the other possible orders of coin drops for

his phone call?

Factors A whole number factor is a whole number that divides

another whole number. For example, there are four ^vhole

numbers that divide 6. These four numbers are 1, 2, 3, and
6. All these numbers are factors of 6.

6

lj6
_3

2)6

2

ale 6)6

We can illustrate tlie factors of 6 by arranging 6 tiles to

form rectangles. With 6 tiles ^ve can make a l-by-6 rectangle.

With 6 tiles we can also make a 2-by-3 rectangle.

2

6

The number of tiles along the sides of these two

rectangles (1. 6. 2. 3) are the four factors of 6.



90 Math 76

Example 1 What are the factors of 10?

Solution The factors of 10 are all the numbers that divide 10 with
no remainder. They are 1, 2, 5, and 10.

10 5 2 1

iJTo 2)10 5IT0 loITo

We can illustrate the factors of 10 with two
rectangular arrays of tiles.

2

10

The number of tiles along the sides of the two
rectangles (1, 10, 2, 5) are the factors of 10.

Example 2 How many different whole numbers are factors of 12?

Solution Twelve can be divided by 1, 2, 3, 4, 6, and 12. The
question asked "How many?" Counting, we find that 12

has 6 different factors.

Twelve tiles can be arranged in three rectangular

arrays demonstrating that the six factors of 12 are 1, 12, 2,

6, 3, and 4.

12

2 3

Divisibility There are ways of discovering whether some numbers are

factors of other numbers without actually dividing. For

instance, even numbers can be divided by 2. Therefore, 2

is a factor of every even counting number. Since even

numbers are "able" to be divided by 2, we say that even
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numbers are "divisible" by 2. The tests for divisibility can

help us find the factors of a number. Here we list the tests

for divisibility of 2, 3, 5, 9, and 10.

Last-Digit Tests

Inspect the last digit of the number. A number is

able to be divided by ...

2 if the last digit is even

5 if the last digit is or 5

10 if the last digit is

Sum-of-Diglts Tests

Add the digits of the number and inspect the total.

A number is able to be divided by...

3 if the sum of the digits can be divided by 3

9 if the sum of the digits can be divided by 9

Example 3 Which of these numbers is divisible by 2?

365 1179 1556

Solution To decide if a number can be divided by 2, we inspect the

last digit of the number. If the last digit is an even number,
then the number can be divided by 2. The last digit of

these three numbers are 5, 9, and 6. Since 5 and 9 are not

even numbers, 365 and 1179 are not divisible by 2. Since 6

is an even number, 1556 is divisible by 2. It is not

necessary to perform the division to answer the question.

By inspecting the last digits we see that the number that is

divisible by 2 is 1556.

Example 4 Which of these numbers is divisible by 3?

365 1179 1556

Solution To decide if a number can be divided by 3, we add the

digits of the number and inspect the sum. If the sum of the

digits is divisible by 3, then the number is also divisible

by 3.
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The digits of 365 are 3, 6, and 5. We add these digits

and get 14.

3 + 6 + 5 = 14

We try to divide 14 by 3 and find that there is a remainder
of 2. Since 14 is not divisible by 3, we know that 365 is not

divisible by 3 either.

The digits of 1179 are 1, 1, 7, and 9. The sum of these

digits is 18.

1 + 1 + 7 + 9 = 18

We divide 18 by 3 and there is no remainder. We see that

18 is divisible by 3, so 1179 is also divisible by 3.

The sum of the digits of 1556 is 17.

1 + 5 + 5 + 6 = 17

Since 17 is not divisible by 3, the number 1556 is not

divisible by 3.

By using the divisibility test for 3, we find that the

number that is divisible by 3 is 1179.

Example 5 Which of the numbers 2,3,5,9, and 10 are factors of 135?

Solution First we will use the last-digit tests. The last digit of 135 is

5, so 135 is divisible by 5 but not by 2 or by 10. Next we
use the sum-of-digit tests. The sum of the digits in 135 is 9

(1 + 3 + 5 = 9). Since 9 can be divided by both 3 and 9,

we know that 135 can also be divided by 3 and 9. So 3, 5,

and 9 are factors of 135.

Practice Most of the time we just say factors instead of saying

whole number factors. List the factors of the following

numbers:

a. 14 b. 15

c. 16 d. 17
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How many different factors do each of these numbers
have?

e. 18 f. 19

g. 20 h. 21

Use the tests for divisibility to decide v^hich of the

numbers 2, 3, 5, 9, and 10 are factors of the follov^ing

numbers:

i. 120 j. 102

Problem set l. If two hundred fifty-two is the dividend and six is the

1 9 ^^^ quotient, then what is the divisor?

2. Lincoln began his speech, "Fourscore and seven years
'^^^ ago .

..." A score is twenty. How many years is fourscore

and seven?

3. Overnight the temperature dropped from 4°C to -3°C.
(14)

-pj^jg ^^g ^ drop of how many degrees?

4. If 203 turnips are to be shared equally among seven
^^^^ dwarfs, how many should each receive? What kind of

pattern did you use?

5. What is the average of 1, 2, 4, and 9?
(18}

6. What is the next number in the sequence?
(10)

1,4,9,16,25, , ...

7. A regular hexagon has six sides of equal length. If each
^^^ side of a hexagon is 25 mm, what is the perimeter?

8. One centimeter equals ten millimeters. How many
^^^ millimeters long is the line segment?

\ \ \ \ r

cm 1 2 3 4 5
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9. What are the whole number factors of 20?
(19)

10. How many different whole numbers are factors of 15?
(19)

11. Which of these numbers is divisible by 9?
(19)

A. 365 B. 1179 C. 1556

12. 250,000 - 100 13. 1234 ^ 60
(2) (2)

^^
6 + 18 + 9

(5)' 3

15. $42 + $375 16. $3.45 x 10
(1) (2)

17. $10.00 - w = $1.93
(3)

18. The letters a, b, and c represent three different
^^^ numbers. The product of a and b is c.

ab = c

Rearrange the letters to make another multiplication fact

and two division facts.

w
19. — = 4
(4) 3

20. Compare: 123 ^ 1 O 123 - 1
(9)

21. Which digit is in the ten-millions' place in
^''^ 135,792,468,000?

22. Round 123,456,789 to the nearest million.
(161

23. How much money is f of $11.00?
(6)

24. If a square has a perimeter of 40 inches, how long is

^^^ each side of the square?

25. (51 + 49) X (51 - 49)
(5)
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26. Which of these numbers is divisible by both 2 and 3?

A. 4671 B. 3858 C. 6494

27. By which whole numbers is 24 divisible?
(19)

28. The dictionaries were piled in three stacks. There
^^^^ were 6 dictionaries in one stack and 12 dictionaries in

each of the other two stacks. How manv dictionaries

would be in each stack if some dictionaries were
moved from the taller stacks to the shortest stack so

that there were the same number of dictionaries in

each stack?

29. Draw a square with sides that are l| inches long.
(17)

30. Describe a method for deciding if a number is

'''^ divisible by 3.
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LESSON
20

1

Greatest Common Factor (GCF)

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count up and down by 3's between 3 and 60.

a. 6 X 23 b. 6 X 32 c. 640 + 1200

d. 63 + 20 + 9 e. 63 + 30 - 1 f. SIOO.OO - $75.00

g. Start with 10; muhiply by 10; subtract 1; divide by 9; add 1.

Problem Solving: Use the digits 5, 6, 7, and 8 to

complete this subtraction problem. - 9

There are two possible arrangements.

The factors of 8 are

The factors of 12 are

1, 2, 4, and 8

1, 2, 3, 4, 6, and 12

We see that 8 and 12 have some of the same factors.

They have three factors in common. Their three common
factors are 1,2, and 4. Their greatest common factor—the

largest factor which they both have—is 4. Greatest

common factor is often abbreviated GCF. The letters GCF
stand for Greatest Common Factor.

Example 1 Find the greatest common factor of 12 and 18.

Solution The factors of 12 are

1, 2, 3,4, 6, and 12

The factors of 18 are

1, 2, 3, 6, 9, and 18

We see that 12 and 18 share four common factors. The

greatest of these is 6.

Example 2 Find the GCF of 6, 9, and 15,
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Solution The factors of 6 are

1, 2, 3, and 6.

The factors of 9 are

1,3, and 9.

The factors of 15 are

1, 3, 5, and 15.

The GCF of 6, 9, and 15 is 3.

Note: The search for the greatest common factor of two or

more numbers is a search for the largest number
which divides them. In this problem we can

quickly determine by inspecting the numbers that 3

is the largest number that divides 6, 9, and 15. A
complete listing of the factors may be helpful but is

not required.

Practice* Find the greatest common factor (GCF) of the following:

a. 10 and 15 b. 18 and 27

c. 18 and 24 d. 12, 18, and 24

e. 15 and 25 f. 20, 30, and 40

g. 12 and 15 h. 20, 40, and 60

Problem set l. What is the difference between the product of 12 and 8

20 ^'"^ and the sum of 12 and 8?

2. Saturn's average distance from the sun is one billion,
^^^^

four hundred twenty-seven million kilometers. Write

that number.

3. Which digit in 497,325,186 is in the ten-millions'
^"^ place?

—^^ '
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4. Ernie actually had $427,872, but when Bert asked him
^^^' how much money he had, Ernie rounded the amount

to the nearest thousand dollars. How much did he say

he had?

5. The morning temperature was -3°C. By afternoon it

^^^' had warmed to 8°C. How many degrees had the

temperature risen?

6. What is the average of 31, 52, and 40?
(18)

7. Find the greatest common factor of 12 and 20.
(20)

8. Find the GCF of 9, 15, and 21.
(20)

9. How much money is | of $3.24?
(6)

10. 5432 ^ 10 11. ^^ ^ ^^

(2) (5) 14

12. 56,042 + 49,985 13. 14,009 - i^ = 9670
(1) (3)

14. H^ - 76 = 528 15. 5x4x3x2x1
(3) .

(5)

16. $6.47 X 10 17. 37,080 - 12
(2) (2)

18. Which number is missing in this sequence?
(10)

, 10, 16, 22, 28, ...

19. dw = 90
(4)

20. Compare: 50 - 1O 49 + 1
(9)

21. g - 365 = 365 22. 365 - p = 365
(3) (3)

23. The first positive odd number is 1. What is the tenth
^^°' positive odd number?

24. The perimeter of a square is 100 cm. What is the
^^' length of each side?
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25. Use your ruler to find the length of the key to the
^^^^ nearest sixteenth of an inch.

26. A "bit" is ^ of a dollar.
(6)

(a) How many bits are in a dollar?

(b) How many bits are in three dollars?

27. In four boxes there are 12, 24, 36, and 48 ping pong
^^^^

balls, respectively. If the ping pong balls are rearranged

so that there are the same number of ping pong balls in

each of the four boxes, then how many ping pong balls

would be in each box?

28. Which of these numbers is divisible by both 9 and 5?
(19)

A. 567 B. 875 C. 675

29. List the whole number factors of 24.
(19)

30. Ten billion is how much less than one trillion?
(12)
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LESSON
21

Comparing Fractions

with Pictures

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by |'s between | and 12.

a. 4 X 42 b. 3 X 76 c. 64 + 19 [19 is 20 - 1)

d. 450 + 37 e. $10.00 - $6.50 f. | of 24

g. Start with 25, X 2, - 1, ^ 7, + 1, h- 2*

Problem Solving: Alexis has 6 coins that total exactly one
dollar. Name three sets of coins that she

could have.

As a shorthand, we will use commas to separate operations to be performed

sequentially from left to right. In this case, 25 x 2 = 50, then 50 - 1 = 49,

then 49 H- 7 = 7, then 7 + 1 = 8, then 8-^2 = 4. The answer is 4.

Sketching pictures that represent fractions can help us

compare fractions. Recall that common fractions are

written with two numbers. The denominator (the bottom

number) tells the number of equal parts in the whole. The
numerator (the top number] tells how many of the equal

parts we are counting. We will usually sketch and shade

circles or rectangles to represent fractions. Discussing

sketching strategies can help us improve our sketches. Here

are sample illustrations for six fractions. Notice that the

segments we draw to divide a circle pass through the center

of the circle or meet (intersect) at the center of the circle.
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Example 1 Draw and shade circles to illustrate this comparison:

1 1— < -
4 3

Solution We begin by drawing two circles the same size. We will

divide one circle into four equal parts and the other circle

into three equal parts. To divide a circle into four equal

parts, we may draw a "+" in the circle. The segments

intersect at the center of the circle. To divide a circle into

three equal parts, we may draw an open "Y" in the circle

with the three segments intersecting at the center of the

circle. Then we shade one part of each circle.

We see that less of the circle is shaded when | is shaded
than when | is shaded. This illustrates that | is less than |.

Example 2 Draw and shade rectangles to illustrate this comparison:

Compare: — O ~

Solution We begin by drawing two congruent rectangles (two

rectangles that are the same size and shape). We will

divide one rectangle into four equal sections and the other

rectangle into five equal sections. We describe a possible

strategy for each sketch.

To divide the rectangle into fourths, we may first

divide the rectangle in half. (To sketch fractions with

denominators that are even numbers, we may begin by
drawing a segment that divides the figure in half.)

This segment is sometimes

called a "center line."
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Then we divide each half in half to make four equal

sections.

This rectangle is divided

into fourths.

Notice that we draw three segments to make four parts.

Now we will divide the other rectangle into five parts by
drawing four segments.

Since five is not an even number, we will not begin by
dividing the rectangle in half. Instead we will draw two
segments across the rectangle, one just above and the other

just below what would be the center line of the rectangle.

Draw segments a little above and a little

below where the center line would be drawn.

Then draw segments that divide the upper section and the

lower section into two equal parts.

This rectangle is divided

into fifths.

Once the rectangles are divided, we shade them and

compare the fractions by comparing the shaded sketches.
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We see that the |-shaded rectangle is shghtly more
shaded than the |-shaded rectangle. This illustrates that |
is greater than |.

3 3— > -
4 5

Practice Draw and shade circles to illustrate these comparisons:

2
-1

a. Compare: 2 O 4
b. Compare: - O ^

Draw and shade rectangles to illustrate these comparisons:

c. Compare: - O ~ d. Compare: - O ~

Teacher Note: Fraction manipulatives will be used by
students beginning in Lesson 23. Masters to

produce these manipulatives are included in

the Math 76 Test Masters. Please refer to

Lessons 23, 25, and 28 for a list of materials

that will be required.

Problem set l. What is the product of the sum of 8 and 5 and the

21 ^''^ difference of 8 and 5?

2. Delaware became the first state in 1787. Hawaii
'^"^ became the fiftieth state admitted to the Union in 1959.

How many years were there between these two events?

3. Tom figured that the bowling balls on the rack
'^^^ weighed a total of 240 pounds. How many 16-pound

bowling balls weigh a total of 240 pounds?

4. An apple pie was cut into four equal slices. One slice

'^' was quickly eaten. What fraction of the pie was left?

5. There are 17 girls in a class of 30 students. What
^^^ fraction of the class is made up of girls?
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6. Use digits to write the fraction three hundredths.
(6)

7. How much money is ^ of $2.34?
(6)

-" ^

8. What is the place value of the 7 in 987,654,321?
(12)

9. What number comes next in this multiplication
(10) o

sequence:^

1,4,16,64, , ...

10. Compare: 64 x 1 Q 64 + 1
(9)

11. 50 - 1 = 49 + 17

(3)

12. Estimate the sum of 396, 197, and 203 by rounding to
^^^^ the nearest hundred before adding.

13. What is the greatest common factor (GCF) of 12 and 16?
(20)

14. 100)4030 15. 48,840 ^ 24
(2) (2)

16. ^^ 17. $4.75 X 10
(2) 6 (2)

18. $10 - w = 870 19. 463 + 27 + 177 = 500
(3) 13)

20. What number is 10 less than 3?
(14)

21. What is the average of 12, 16, and 23?
(18)

22. List the whole numbers that are factors of 28.
(19)

23. A regular octagon has eight equal-length sides. What is

^^^
the perimeter of a regular octagon with sides 18 cm long?

24. How long is the arrow?
(7)

inch
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25. (12 X 12) - (11 X 13)
(5)

26. To divide a circle into thirds, John
first imagined the face of a clock.

From the center of the "clock" he
drew one segment down to the

six. Then starting from the center

John drew two other segments. To
which two numbers on the

"clock" did John draw the two
segments when he divided the

circle into thirds?

27. Draw and shade rectangles to illustrate this comparison:
(21)

2 3- < —
3 4

28. A "bit" is I of a dollar.
(6)

(a) How many bits are in a dollar?

(b) How many bits are in a half dollar?

29. What numbers are factors of both 20 and 30?
(19)

30. Describe a method for dividing a circle into eight
^^^' equal parts that involves drawing a plus sign and a

times sign. Illustrate the explanation.
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LESSON
22

"Equal Groups" Stories

with Fractions

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count by 2's from 2 to 40. Count by 4's from 4 to 40.

Count up and down by |'s between | and 12.

a. 4 X 54 b. 3 X 56 c. 36 + 29 [29 is 30 - 1]

d. 359 - 42 e. $10.00 - $3.50 f. |of48
g. Start with 100, - 1, ^ 9, + 1, - 2, - l" x 5

Problem Solving: Two number cubes are rolled. The total

number of dots on the two top faces is 6.

What is the total of the dots on the bottom

faces of the two number cubes?

Here we show a collection of six

objects. The collection is divided into

three equal groups. We see that there

are two objects in | of the collection.

We also see that there are four objects

in I of the collection.

This collection of 12 objects has

been divided into four equal groups.

There are three objects in \ of the

collection. There are nine objects in |
of the collection.

oo
oo
oo

ooo
ooo
ooo
ooo

Example 1 Two thirds of the 12 musicians played guitars. How many
of the musicians played guitars?

Solution This is a two-step problem. First we divide the 12

musicians into three equal groups (thirds). There are four

musicians in each group. Then we count the number of

musicians in two of the three groups.

12

musicians

4

- played

guitar

4

4
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Since there are four musicians in each third, the

number of musicians in two thirds is eight. We find that

eight of the 12 musicians played guitars.

Example 2 Cory has finished | of the 28 problems on the assignment.

How many problems has Cory finished?

Solution First we will divide the 28 problems into four equal

groups (fourths). Then we will find the number of

problems in three of the four groups. Since 28 ^ 4 is 7,

there are 7 problems in each group (in each fourth).

28

problems

7

-are
4
fini^hpH

7

7

7

In one group there are 7 problems; in two groups there

are 14 problems; and in three groups there are 21

problems. We see that Cory has finished 21 problems.

Example 3 How much money is | of $3.00?

Solution First we will divide $3.00 into 5 equal

groups. Then we will find the amount
of money in 3 of the 5 groups. We will

divide $3.00 by 5 to find the amount
of money in each group.

$0.60 in each group.

5)$3.00

$3.00

5°*

$3.00

$0.60

$0.60

$0.60

$0.60

$0.60

Now we multiply $0.60 by 3 to find the amount of money
in 3 groups.

$0.60
X 3

$1.80

We find that f of $3.00 is $1.80.
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Practice* Answer the following questions. Draw a diagram to

illustrate each problem.

a. Three fourths of the 12 musicians could play the

piano. How many of the musicians could play the

piano?

b. How much money is | of $4.50?

c. What number is | of 60?

d. What number is ^ of 80?

e. Five sixths of 24 is what number?

Problem set l. When the sum of 15 and 12 is subtracted from the

22 "'^ product of 15 and 12, what is the difference?

2. There were 13 original states. There are now 50 states.
^^^ What fraction of the states are the original states?

3. A marathon race is 26 miles plus 385 yards. A mile is
(11.151 2760 yards. Altogether, how many yards long is a

marathon? (First use an EG pattern to find the number
of yards in 26 miles. Then use a SSM pattern to

include the 385 yards.)

4. If I of the 12 jelly beans are eaten, how many are
^^^' eaten? Draw a diagram to illustrate the problem.

5. What number is | of 16? Draw a diagram to illustrate
(22)

the problem.

6. How much money is ^ of $3.50? Draw a diagram to
^^^^

illustrate the problem.

7. The temperature rose from -3°F to 4°F. How many
^^^^

degrees did the temperature rise?

8, w - 15 = 8
(3)

9. 36(2 + $4.78 + $34.09
(5)
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10. w ^ 67 = 345 11. $12.45 - 3
(4)

'

(2)

r 7 + 9 + 14
12. 35)1000 13.
f2; f5j 3

14. Find the product of 36 and 124, and then round the
^^^^ answer to the nearest hundred.

15. Which digit is in the ten-millions' place in
^''^ 375,426,198,000?

16. Find the greatest common factor of 12 and 15.
(20)

17. List the factors of 30.
(19)

18. The number 100 is divisible by which of these
^''^ numbers: 2, 3, 5, 9, 10?

19. Compare: - O - 20. — = 64
(21) 3 2 (4) m

21. Here are the first five numbers of a sequence. What
^^"' would be the seventh number in the sequence?

1,4,7,10,13, ..., , ...

22. (3 + 3) - (3 X 3)
(5)

23. Find the number halfway between 27 and 43.
(18)

24. What is the perimeter of the rectangle?
(8)

15 cm

10 cm

25. Use your ruler to find the length of this line
^^^ segment.
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26. An apple pie was cut into six equal slices. A cherry
'^^^ pie, baked in the same size pie pan, was cut into five

equal slices. Which was larger, a slice of apple pie or a

slice of cherry pie?

27. Compare these fractions. Draw and shade rectangles to
^^^'

illustrate the comparison.

28. A quarter of a year is | of a year. There are 12 months
'^^^ in a year. How many months are in a quarter of a year?

29. A "bit" is one eighth of a dollar.

(a) How many bits are in a dollar?

(b) How many bits are in a quarter of a dollar?

30. The letters c, p, and t represent three different
^^^ numbers. When p is subtracted from c, the answer is t.

c - p = t

Use these letters to write another subtraction fact and

two addition facts.
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Fraction Manipulatives, Part 1

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by 3's between 3 and 60,

Count up and down by |'s between | and 12.

a. 5 X 62 b. 5 X 36 c. 87 + 9 [9 is 10 - 1]

d.

8-

1200 + 350

10 X 3, + 2,

e. $20.00 - $15.50

4, + 1,^ 3, X 4, H- 6

of 84

Problem Solving: Sarah used 8 sugar cubes to make a

larger cube as shown. The cube she

made was two cubes high, two
cubes wide, and two cubes deep.

How many cubes will she need to

make a cube that has three cubes

along each edge?

/^v^^
1

/

/

In this lesson you will make your own set of fraction

manipulatives to use as you answer the questions in this

lesson and in future problem sets.

Activity: Fraction Manipulatives (^, \, ^
Materials needed:

• Each student needs a copy of "Activity Master 2,"

which includes patterns for halves, fourths, and
eighths (available in the Math 76 Test Masters).

• Scissors

• Envelopes or locking plastic bags in which to

store fraction pieces

• Colored pencils or markers if the fraction

manipulatives are to be color-coded

Note: Color-coding the fraction manipulatives makes
sorting easier. If you wish to color-code the

manipulatives, agree upon a different color for each

fraction circle. Students may lightly color the front

and back of each circle before cutting. Following

the activity, each student should store the fraction

manipulatives in an envelope or plastic bag for use

in later lessons.
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Preparation for activities:

• Distribute materials. Have students color-code

the manipulatives if desired. Then have
students separate the fraction manipulatives by
cutting out the fraction circles and cutting apart

the fraction slices along the lines. After the

activities, store the manipulatives for later use.

Use your fraction manipulatives to help you with these

activities and questions.

a. What percent of a circle is | of a circle?

b. What fraction is half of |?

c. What fraction is half of |?

d. Fit three | pieces together to form | of a circle. Three

fourths of a circle is what percent of a circle?

e. Fit four | pieces together to form | of a circle. Four
eighths of a circle is what percent of a circle?

f. If you add 1+8 + 8' the sum is |. If you add | + |,

what is the sum?

Using your halves, fourths, and eighths manipulatives, a

whole circle can be formed using two through eight

pieces. Write a number sentence for each blank in the

chart.

Number OF

Pieces Used
Number Sentence With a Sum of i

2

3

4

5

6

7

8

144*1- org.

U 1 . U U 1 = , or h.
4 4 4 8 8

i.

J-

k.
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1. Show that both | and | make | of a circle. (We say that

I and f both "reduce" to |.)

m. The fraction | is equivalent to which single fraction

piece?

n. The fraction | is equivalent to how many |'s?

Work in groups of two or three students for the remaining
exercises.

o. Show that the improper fraction | is equal to the

mixed number l| by combining four of the | pieces to

make a whole circle.

p. To what mixed number is the improper fraction

^ equal?

After the activities have been completed, each student

should gather and store his or her own fraction

manipulatives in a bag for later use.

Problem set l. How many millimeters long is a ruler that is 30 cm long?

23
(7)

2. Dan has finished | of the 27 problems on an
^^^^ assignment. How many problems has Dan finished?

3. William Tell shot at the apple from 100 paces. If each pace
^^^^ was 36 inches, how many inches away was the apple?

4. There are 31 days in December. After December 25,
^^^ what fraction of the month remains?

5. What number is i of 25?
(22)

6. How much money is ^ of $36.00?
(22)

You may use your fraction manipulatives to help you
answer questions 7 through 9.

7. What is the sum of f and |?
(23)

8. The improper fraction | equals what mixed number?
(23)
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9. Two eighths of a circle is what percent of a circle?
(23)

10. $10.20 11. $3.75 12. ^MA
^'^ - m (''

X 16 ^'^ 25

$3.46

13. What is the place value of the 6 in 36,174,591?
(12)

14. Describe a way to find | of a number.
(22)

" ^

15. $0.35n = $35.00
(4)

n

16. Compare: - Q 1
(21) 4

17. The length of a rectangle is 20 inches. The width is

^^^ half the length. What is the perimeter of the rectangle?

18. What is the sixth number in this sequence?
(10)

2,4,8,16,...

19. Estimate the sum of 3174 and 4790 to the nearest
^^^^ thousand.

20. Compare: 12 ^ 6 - 2 Q 12 - (6 - 2)
(9)

21. What is the greatest common factor (GCF) of 24 and 32?
(20)

22. What is the sum of the first seven positive odd
^^°^ numbers?

You may use your fraction manipulatives to help you
answer questions 23, 24, and 25.

23. (a) How many |'s are in 1?

(b) How many |'s are in |?

24. One eighth of a circle is what percent of a circle?
(23)

25. Write a fraction with a denominator of 8 that is equal
'"' to|.
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LESSON
24

Adding and Subtracting

Fractions That Have
Common Denominators

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count bv 4's from 4 to 80.
J

Count up and down by |'s between \ and 12.

a. 6 X 24 b. 4 X 75 c. 47 + 39

d. 1500 - 250 e. S20.00 - $14.50

g. 6 X 7,- 2,- 5, X 2,-1,-3
f. I of 68

Problem Solving: Xavier, Yolanda, and Zollie finished first,

second, and third in the race, though not

necessarily in that order, (a) List all the

possible orders of finish, (b) If Xavier was
not first, how many possible orders of finish

were there?

Using our fraction manipulatives, w^e see that when we
add I to I the sum is f

.

Three eighths plus two eighths equals five eighths.

Likewise, if we subtract I from % then | are left.

Five eighths minus two eighths equals three eighths.
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Notice that we add the numerators when we add fractions

and we subtract the numerators when we subtract

fractions. The denominator of the fraction is not changed
by adding or subtracting.

Example ^ - + - + -
^ 4 4 4

Solution The denominators are the same. We add the numerators.

1113- + -+-= —
4 4 4 4

1 1
Example 2 - + -

Solution One half and one half is two halves, which is one whole.

1 1 _ 2

2
"^

2 " 2

2

Example 3 - - -

Solution The denominators are the same. We subtract two eighths

from seven eighths.

7 _ 2 ^ 5

8 8 ~ 8

2 1
Example 4 -

4 4

Solution The denominators are the same. We subtract I from | and

geti

2 11
4 4 ~ 4

1 1
Example 5
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Solution If we start with4 and subtract |, then what is left is zero.

i=»

Practice Add or subtract as shown:

3 , 4
a. - + —

8 8
b. ^ +

1

111
c. - + - + -

8 8 8
d.

8

e. f.
1 1

4

24 (11.15)

Problem set l. Martin worked in the yard for five hours and was paid

$6.00 per hour. Then he washed the car for $5.

Altogether, how much money did Martin earn? What
pattern did you use to find Martin's yard-work
earnings? Then what pattern did you use to find his

total earnings?

(22)

2. In one bite, Cookie ate | of a dozen chocolate chip

cookies. How many cookies did Cookie eat in that

bite? Draw a diagram that illustrates the problem.

3. One mile is one thousand, seven hundred sixty yards.
^^^^ How many yards is | of a mile?

You may use your fraction manipulatives to help answer
problems 4 through 8.

7 _ 4

8 8
4. - + -
(24) 4 4

5.
(24)

6- 1 + ^
(24) 2 2

7. i- i
(24) 2 2
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8. What percent of a circle is | of a circle plus | of a
^''^ circle?

9. Which of these numbers is divisible by both 2 and 5?
il9]

A. 1760 B. 365 C. 1492

10. What number is halfway between 123 and 321?
il8)

11. Paul wanted to fence in a square pasture for Babe, his
^^^ blue ox. Each side was to be 25 miles long. How many

miles of fence did Paul need?

12. Round 32,987,145 to the nearest million.
(16)

13. What number is missing in this sequence?
iio)

1, 7,_ ,19,25,...

14. 9)1000
(2)

15. 22,422 ^ 32
(2)

16. VK - 8 = 20
(4)

17. $350.00 ^ 100
(2)

18. 7x = 84
(4j

1 -1

19. Compare: - O ~
(21) 2 4

20. What temperature is shown on the
^^^^ thermometer?

21. (35 X 35) - (5 X 5)
(5)

22. Estimate the product of 385 and
[16]

214.

23. What is the GCF of 21 and 28?
(20)

r7\

50°F

40°F

30°F

24. Which of these numbers is divisible by 9?
(19)

A. 123 B. 234 C. 345

25. Write a fraction equal to 1 that has 4 as the
^^^^ denominator.



Problem set 24 119

Find the missing numbers:

26. 376 + H^ = 481 27. m - 286 = 592
(3J (3)

Use the information in this graph to help answer questions

28 through 30.

Population of County Towns

c
M 14
o
£ 12

c 10
g
ro 8

>
Eaton Chester Madison

28. Which town has about twice the population of Eaton?
(16)

29. About how many more people live in Madison than in
"'^ Chester?

30. Sketch this graph on your paper and add a fourth town
^^^^

to your graph: Wilson, population 11,000.
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LESSON
25

<i

Fraction Manipulatives, Part 2

Facts Practice: 100 Multiplication Facts (Test E in Test Masters)

Mental Math: Count up and down by
Count up and down by 6's

3's between 3 and

between 6 and 60.

60.

a.

d.

§•

7 X

256

8 X

52

+ 50

8,-

b. 6 X 33

e. $10.00 - $7.25

1.- 7, X 2,+ 2,^ 2

c. 63 + 19

f. |of86

Problem Solving: The digits 1 through

this subtraction prob'

problem and fill in the

9 are used in

em. Copy the - 452

missing digits. 3__

In this lesson you will make fraction manipulatives for

thirds, sixths, and twelfths.

Activity: Fraction Manipulatives (^, -^, ^)

Materials needed:

• Each student needs a copy of "Activity Master
3" (available in the Math 76 Test Masters].

• Scissors

• Envelopes or locking plastic bags in which to

store fraction pieces (re-use bag from Lesson 23)

• Colored pencils or markers
• Fraction manipulatives made in Lesson 23

Preparation for activities:

• Distribute materials. If fraction manipulatives

will be color-coded, we suggest agreeing upon
colors and lightly coloring the front and back

of each circle before cutting. After the

activities, store the manipulatives for later use.

Use all the fraction manipulatives you have made to help

you with these activities and questions.

a. What fraction is half of f?

b. What fraction is half of |?

c. How many sixths equal |?
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d. How many twelfths equal |?

e. Form a whole circle using six of the ^ pieces. Then
remove (subtract) ^. What fraction of the circle is left?

f. Demonstrate subtracting | from 1 by forming a circle of

I and then removing |. What fraction is left?

g. Use four fourths to demonstrate the subtraction 1 -
|

and write the answer.

h. Use eight eighths to demonstrate the subtraction 1 -
|

and write the answer.

i. What percent of a circle is | of a circle?

j. What percent of a circle is | of a circle?

k. Make a fraction equivalent to | using thirds.

1. Find a single fraction piece that matches ^.

m. What percent of a circle is ^ of a circle?

n. Find a single fraction piece that matches ^.

o. How many twelfths equal |?

p. How many twelfths equal |?

q. The improper fraction | equals Avhat mixed number?

r. Convert ^ to a mixed number.
b

Store your manipulatives for later use.

Problem set l. What is the product of the sum of 55 and 45 and the

25 ^'"^ difference of 55 and 45?

2. Potatoes are three fourths water. If a sack of potatoes
'^^' weighs 20 pounds, how many pounds of water are in

the potatoes?

3. Frankie found three hundred six fleas on his dog. He
^"^ caught two hundred forty-nine of them. How many

fleas got away?

4. What number is halfway between 8 and 9?
(17)
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5. Which of these numbers is divisible by both 2 and 3?
(19)

A. 122 B. 123 C. 132

6. Round 1,234,567 to the nearest ten thousand.
(16)

7. If ten pounds of apples cost $4.90, then what is the
^^^^ price per pound?

8. What is the denominator of f|?
(6)

^^

9. What number is | of 65?
(22)

10. How much money is | of $15?
(22)

You may use your fraction manipulatives to help answer
problems 11 through 18.

^^123 ^^ 11 5

(24) bob (24) 12 Iz

13. ^ - ^ 14. ^ + ^
(25) 6 6 (24) 8 8

15. (a) What percent of a circle is ^ of a circle?
(25) 2

(b) What percent of a circle is ^2 of a circle?

-1

16. (a) How many ^2'^ are in 1?
(25) -1 -1

(b) How many yi?, are in 2?

17. What fraction is half of |?
(23)

18. What fraction of a circle is 50% of a circle?
(23)

\ 4S2
19. 52)2100 20. -^
(2) (2) 18

21. If a 36-inch-long string is made into the shape of a
'^^

square, how long will each side be?

22. Convert ^ to a mixed number.
(25)

6

23. (55 + 45) -r (55 - 45)
(5)
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24. Which of these numbers is divisible by both 2 and 5?
(19) , _ _ _ „

A. 502 B. 205 C. 250

25. Describe a method for deciding if a number is

^''^ divisible by 9.

LESSON
26

Writing Division Answers as

Mixed Numbers • Multiples

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count by |'s from | to 2.

c. 57 + 29 [29 is 30 - 1]a. 6 X 43 b. 3 X 75

d. 2650 - 150 e. $10.00 - S6.25 f. | of 30

g. 10 X 2, + 1,H- 3, + 2,-i- 3, X 4,- 3

Problem Solving: Alexis has 6 coins that total exactly $1.00.

Name the one coin she must have.

Writing We have been writing division answ^ers w^ith remainders.

division Hov^ever, not all questions involving division can be

answers as appropriately answered using remainders. Some story

mixed problems have answers that are mixed numbers, as we see

numbers ^^ *^^ following example:

Exainple 1 A 15-inch length of ribbon was cut into four equal lengths.

How long was each piece of ribbon?

Solution We divide 15 by 4 and write the answer as a mixed
number.

04

4)15

12

3

Notice that the remainder is the numerator of the fraction

and the divisor is the denominator of the fraction. We find

that the length of each piece of ribbon is sf inches.
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Example 2 A whole circle is 100% of a circle. One third of a circle is

what percent of a circle?

Solution If we divide 100% by 3, we will find the percent

equivalent of |.

33|%
3)100%

_9
10

1

We write the answer 33|%. Notice that our answer
matches our fraction manipulative piece for |.

Example 3 Write — as a mixed number.

Solution The fraction line in — is also a division sign. We divide 25

by 6 and write the remainder as the numerator of the

fraction.

6)25

1

We find that the improper fraction — equals the mixed
number 4|.

Multiples We find multiples of a number by multiplying the number
by 1, 2, 3, 4, 5, 6, and so on.

The first six multiples of 2 are 2, 4, 6, 8, 10, and 12.

The first six multiples of 3 are 3, 6, 9, 12, 15, and 18.

The first six multiples of 4 are 4, 8, 12, 16, 20, and 24.

The first six multiples of 5 are 5, 10, 15, 20, 25, and 30.

Example 4 What are the first four multiples of 8?

Solution Multiplying 8 by 1, 2, 3, and 4 gives the first four

multiples: 8, 16, 24, and 32.
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Example 5 What number is the eighth muhiple of 7?

Solution The eighth muhiple of 7 is 8 times 7, which is 56.

Practice* a. A 28-inch long ribbon was cut into eight equal

lengths. How long was each piece of ribbon?

b. A whole circle is 100% of a circle. What percent of a

circle is ^ of a circle?

c. Divide 467 by 10 and write the quotient as a mixed
number.

d. What are the first four multiples of 12?

e. What are the first six multiples of 8?

f. What number is both the third multiple of 8 and the

second multiple of 12?

Write each of these improper fractions as a mixed number:

35 u 49 . 65
e. — h. — 1. —^6 10 12

Problem set l. What is the difference between the sum of | and | and

26 '''^ the sum of I and I?

2. In three tries Carlos punted the football 35 yards, 30
^^^^ yards, and 37 yards, respectively. How can Carlos find

the average distance of his punts?

3. The earth's average distance from the sun is one
^^^^ hundred forty-nine million, six hundred thousand

kilometers. Use digits to write that number.

4. What is the perimeter of the rectangle?
(8)

^
3.

1 .

Q,n.
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5. A 30-inch length of ribbon was cut into 4 equal
^^^^ lengths. How long was each piece of ribbon?

6. Two thirds of the class finished the test on time. What
^^^' fraction of the class did not finish the test on time?

7. Compare: ^ ofl2 Q ^ofl2
(22) 2 3

8. What fraction is half of the fraction that is half of |?
(23)

9. A whole circle is 100% of a circle. What percent of a
^^^^

circle is ^ of a circle?

i

10. (a) How many g's are in 1?
(23)

(b) How many g's are in 2?

11. What fraction of a circle is 33|% of a circle?
(26)

12. Divide 365 by 7 and write the answer as a mixed
^^^^ number.

2 2 2 6 5
13. + + 14.
(24) 3

5

3 3 (24) 6

5

6

5
15. + m = 1 16. —
(25) 8 (24) 12 12

1

17. What number comes next m this sequence?
(10)

81, 64,49, 36, , ...

18. Cheryl bought 10 pens for 25c each. How much did
^^^^ she pay for all ten pens?

19. What is the greatest common factor (GCF) of 24 and 30?
(20)

20. 30 X 40 - 60
(5)

21. What number is -^ of 100?
(22)

100
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22. Estimate the sum of 3142, 6328, and 4743 to the
^^^^ nearest thousand.

23. Two thirds of the students liked hamburgers. If 60
^^^^ students were asked, how many liked hamburgers?

Draw a diagram that illustrates the problem.

144
24. ^^^ = 12
(4) n

25. Use your ruler to find the length of this line segment.
(17)

26. To divide a circle into thirds, Jan imagined the circle
^^^^ was the face of a clock. She drew one segment from

the center of the "clock" up to where the "12" would
be on a clock. Then she drew two more segments from

the center of the circle. To which two numbers on the

face of a clock did Jan draw the segments to divide the

circle into thirds?

27. Write ^ as a mixed number.
(26)

^

28. Draw and shade rectangles to illustrate and complete
^^^^

this comparison:

4^5
29. What are the first four multiples of 25?
(26)

30. Which of these numbers is divisible by both 9 and 10?
(19)

A. 910 B. 8910 C. 78,910
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LESSON
27

Using Manipulatives to Reduce
Fractions • Adding and

Subtracting Mixed Numbers

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count up and down by |'s between | and 2,

a. 7 X 34

d. 475 + 125

g. 7 X 5, + 1,

b. 4 X 56

e. $5.00 - $1.75

6, X 3,- 2, + 1,- 5

c. 74 + 19

f. f of32

Problem Solving: Tad picked up a number cube. His thumb and
forefinger covered opposite faces. He counted

the dots on the other four faces. How many
dots did he count?

Using Use your fraction manipulatives to form these fraction

manipulatives models.

to reduce

fractions

We see that each of these models illustrates half of a circle.

The model that uses the fewest number of pieces is |. We
say that each of the other fractions reduces to 2 •

We can use our fraction manipulatives to reduce a

given fraction by making an equivalent model that uses

fewer pieces.

Example 1 Use your fraction manipulatives to reduce |.

Solution First we use our manipulatives to form |.
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Then we search for a fraction piece that is equivalent to

the I model. We find |.

The models illustrate that | reduces to |.

Adding and When adding mixed numbers, we add the whole number
subtracting parts together and the fractions parts together. When

mixed subtracting mixed numbers, we subtract fraction parts

numbers from fractions and whole number parts from whole
numbers.

Example 2 Two thirds of a circle is what percent

of a circle?

Solution One third is equivalent to 33|%. So two thirds is

equivalent to 33|% + 33|%. We add.

33^%
O

+ 33-%
3

66-%

Example 3 Two sixths of a circle is what percent

of a circle?
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Solution We add 16f% and 16|%

16-%
3

+ 16-%

32-%

We notice that the fraction part of the answer, | , is an
improper fraction that equals l|.

So 32 1 % equals 32 + l|%, which is 33|%. This makes
sense because | of a circle equals |, which is equivalent to

33^%.3

Example 4 Tom lives 2| miles from school. Tom rode his bike from

home to school and back to home. How far did he ride?

Solution This is a "some and some more" story.

.^^2-
4
mi

.,^+ 2-
4
mi

.f>4-
4
mi

We notice that the fraction part of the answer, |, reduces

to l|. We find that Tom rode his bike 5| miles.

Example 5 5- - i-
^ 8 8

Solution We subtract | from |, and we subtract 1 from 5. The

difference is 4|.

5^ - ll = 4^
8 8 8

We reduce the fraction | to |. We write the answer 4|.
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Practice Use your fraction manipulatives to reduce these fractions:

62
a. -

8
b.

8

Add. Reduce the answer when possible.

c. 12i% + 12-%
2 2

d. 16-% + 66-%
3 3

e. 3- + 2-
4 4

f. li + 2-

8-3 + 2-^
3

h. - + 4
4

Problem set l. Jan rode her bike to the park and back. If the trip was
27

(27)

3^ miles each way, how far did she ride in all?

2. The young elephant was 36 months old. How many
^^^' years old was the elephant?

3. Gwen bought 2| dozen cupcakes for the party. That
^^^ was enough for how many children to have one

cupcake each?

4. There are 100 centimeters in a meter. There are 1000
^"^ meters in a kilometer. How many centimeters are in a

kilometer?

5. What is the perimeter of the
^^^ equilateral triangle?

6. Compare: - plus - O ~ of t:
(23) 2 2 2 2

7- ^l + 7|
(27) 8 8

8. One eighth of a circle is 12|% of a circle. What
^^^' percent of a circle is | of a circle?
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9. Write a fraction equal to 1 that has a denominator of 12.
(25)

10. What is the greatest common factor of 15 and 25?
(20)

11. What is the seventh number in this sequence?
(10)

8, 16, 24, 32,40, ...

12. Write ^ as a mixed number.
(26)

5

2 4
13. Add and simplify: - + -
(27)

^ ^ 5 5

14. - + n = 1
(25) 3

15. What is the largest factor of both 12 and 18?
(19)

16. 1 - - 17. 3- + 3 18. 2- - 2-
(25) 4 (27) 4 (24) 2 2

19. What number is 25 less than 100?
(14)

20. (123 + 123 + 123) - (123 + 123)
(5)

21. Estimate the difference of 5063 and 3987 to the nearest
'^^' thousand.

22. Use your fraction manipulatives to reduce ^.
(27)

23. Find the average of 85, 85, 90, and 100.
(18)

24. How much money is | of $30?
(22)

25. How many millimeters long is the line segment?
(7)

mm 10 20 30

iiiiliiiiliiiiliiiiliiiiliiiiliiiiliii

26. Arrange these numbers in order from least to greatest:
(17)

-,0,-1, 1
2
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Sandra began measuring the rainfall when she moved to her

new home. The graph below shows the annual rainfall

during her first three years in her home. Use the information

in this graph to answer questions 27 through 30.

60

50

40
w
0)

^ 30
c

20

10

Rainfall Amounts for First Three Years

First

Year
Second
Year

Third

Year

27. About how many more inches of rain fell during the
'^^^ second year than during the first year?

28. What was the approximate average annual rainfall
^^^^ during the first three years?

29. The first year's rainfall was about how many inches
'^^^ below the average annual rainfall of the first three years?

30. Write a "some and some more" problem that refers to
'"^ this graph and then answer the problem.
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LESSON
28

Fraction Manipulatives, Part 3

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count up and down by 3's between 3 and 60.

Count up and down by 6's between 6 and 60.

a. 8 X 42 b. 3 X 85 c. 36 + 49

d. 1750 - 500 e. $10.00 - $8.25

g. 8 X 4,+ 1,- 3,+ 1, X 2,+ 1,- 5

f. ^of36

Problem Solving: Grant glued eight wooden blocks

together to make a cube. Then he

painted all six faces of the cube.

Later the cube broke apart into

eight blocks. Describe which sides

of the small blocks had been
painted.

/ / A
/ / /

/

1

/

1

In this lesson you will make fraction manipulatives for

fifths and tenths.

Activity: Fraction Manipulatives (^, ^
Materials needed:

• Each student needs a copy of "Activity Master
4" (available in the Math 76 Test Masters].

• Scissors

• Envelopes or locking plastic bags in which to

store fraction pieces (re-use bag from Lesson 23)

• Colored pencils or markers

• Fraction manipulatives made in Lessons 23

and 25

Preparation for activities:

• Distribute materials. Color-code circles, if

desired, before cutting. Save fraction

manipulatives for later use.
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Use all the fraction manipulatives you have made to help

you w^ith these activities and questions.

a. What fraction is half of |?

b. How^ many tenths equal |?

c. Two fifths of a circle is what percent of a circle?

d. What percent of a circle is ^ of a circle?

e. Demonstrate the subtraction 1 -
5 and wrrite the answer.

f. Demonstrate the subtraction 1 -
^o ^^^ virrite the answer.

Use all of your fraction manipulatives to find the fractional

answer.

g. I of I (Start with |. Which fraction piece covers | of it?)

h. I of I (Start with |. Which fraction piece covers | of it?)

i. ^ofl

'on
3

J- fort

k. I of I (Start with |. Then find f of it.)

1. |of|

m. I off

n. foff

o. 3 of^

Write each improper fraction as a mixed number:

17 17 17

Use your manipulatives to reduce each fraction:

5 ^2 4

Write each improper fraction as a mixed number with the

fraction part of the mixed number reduced:

12 15 14
V. — w. — X. —

10 10 10
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Problem set l. What is the sum of ^ and | and |?

28
(24)

3 aiL^ 3 ci±i»^
3

2. Two fifths of Robin Hood's one hundred forty men
^^^^ rode with Little John to the castle. How many men

went with Little John? Draw a diagram to illustrate the

problem.

3. Seven hundred sixty-eight peanuts are to be shared
^"^ equally by the thirty-two children at the party. How

many should each child receive? What type of pattern

do we use?

4. Columbus discovered the Americas in 1492. The
^"^ Declaration of Independence was signed in 1776. How

many years were there from Columbus's discovery of

the Americas to the signing of the Declaration of

Independence? What type of pattern do we use?

5. Convert ?| to a mixed number.
(26)

2

2 2 2 r.5 4
6. 1- + 1- 7. 3 + 4- 8. 3^ -- 1-

(27) 3 3 (27) 3 (27) 6 6

9. Use your fraction manipulatives to reduce |.
(27)

10. How much money is | of $24.00?
(22)

11. What percent of a circle is ^ of a circle?
(28)

12. Twenty-five percent of a circle is what fraction of a
"'^ circle?

13. What number is 240 less than 250?
(14)

14. - + J77 = 1 15. 423 - IV = 297
(25) 4 (3)

16. Compare: 20 x 20 O 21 x 19
(9)
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17. On the last four papers Christie had 22 right, 20 right,
^^^^ 23 right, and 23 right, respectively. She averaged how

many right on each paper?

18. A 36-inch-long string is formed into the shape of an
^^' equilateral triangle. How long is each side of the

triangle?

19. What is the greatest common factor (GCF) of 24, 36,
^''^ and 60?

20. 10,010 - 9909 21. (100 x 100} - (100 x 99)
(II (5)

22. If ^ of the class was absent, what percent of the class
^^^^ was absent?

23. Divide 5097 by 10 and write the answer as a mixed
^^^' number.

24. Three fourths of two dozen eggs is how many eggs?
^^^^ Draw a diagram to illustrate the problem.

25. Use your ruler to find the length of this line segment
^^^'

to the nearest sixteenth of an inch.

26. List the first five multiples of 6 and the first five
^^^^ multiples of 8. Circle any numbers that are multiples

of both 6 and 8.

27. Which fraction manipulative covers | off?
(28)
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INVESTIGATION
1

Frequency Tables •

Histograms • Surveys

Frequency Mr. Lawson made a frequency table to record student

tables scores on a math test. As he graded tests he made a tally

mark in the row that shows the number of correct answers
on the test.

Frequency Table

Number Correct Tally Frequency

19-20 ittrilll 9

17-18 iHTII 7

15-16 ill! 4

13-14 II 2

When Mr. Lawson finished grading the tests, he

counted the number of tally marks in each row, and he

recorded the count in the frequency column. For example,

the table shows that nine students had either 19 or 20

correct answers on the test. A frequency table is a way of

pairing selected data, in this case specified test scores,

with the number of times the selected data occurred.

Histograms Using the information in the frequency table, Mr. Lawson
created a histogram to display the results of the test.

10

9

8

7

6

5

4

3

2

1

Scores on Math Test

1

—

^
13-14 15-16 17-18 19-20

Number of Correct Answers

A histogram is a special type of bar graph. This

histogram displays the data (test scores) in equal sized
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intervals (range of scores). There are no spaces between
the bars. The break in the horizontal scale (^) shows
that the scale on the graph is broken between and 13.

The height of the bar indicates the number of test scores in

each interval.

Refer to the histogram to answer questions 1,2, and 3.

1. Which interval had the lowest frequency of scores?

2. Which interval had the highest frequency of scores?

3. Which interval had twice as many scores as the 13-14
interval?

4. Make a frequency table and histogram for the following

set of scores. Use 50-59, 60-69, 70-79, 80-89, and
90-99 for the intervals.

Test scores: 63, 75, 58, 89, 92, 84, 95, 63, 78, 88, 96,

67, 59, 70, 83, 89, 76, 85, 94, 80

Surveys A survey is a way of collecting data about a population.

Rather than study every member of a population, a survey

studies a small part of the population, called a sample.

From the sample, conclusions are formed about the entire

population.

Mrs. Patterson's class conducted a survey of 100 male
and female students to determine the favorite participant

sport of middle school students. Survey participants were
given a choice of six different sports and were asked to

select the sport they enjoyed participating in the most. The
surveyors made a frequency table for the responses.

Sport Tally Frequency

Basketball MMM\ 16

Bowling MMW 12

Football MMM 15

Softball MMMMM\ 26

Table Tennis MMW 12

Volleyball MMM WW 19
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From the frequency table Mrs. Patterson's students

constructed a bar graph to display the results.

Favorite Participant Sports

-o 30%

1 25%

1 20%
c
o 15%

CO

§ 5%

I
Basketball Bowling Football Softball Table Volleyball

Tennis

Since 16 out of 100 students selected basketball as their

favorite participant sport, basketball was the choice of

16% (which means 16 out of 100) of the students

surveyed. Refer to the frequency table and bar graph for

this survey to answer questions 5 through 8.

5. Which sport was the favorite sport of about | of the

students surveyed (1 in 4 students)?

6. Which sport was the favorite sport of the girls who
were surveyed?

A. Softball

B. Volleyball

C. Basketball

D. Cannot be determined from information provided.

7. How might changing the sample group change the

results of the survey?

8. How might changing the question—the choice of

sports—change the results of the survey?
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This survey was closed-option because survey

responses w^ere limited to the six choices offered. An
open-option survey does not limit the choices. An
example of an open-option survey question is, "What is

your favorite sport?"

Extensions a. Consider making a frequency table and histogram

based on results from a recent class test. Would raw
scores or percentage scores be used? What intervals

would be used? What questions can be answered by
referring to the histogram?

b. Conduct a class survey of favorite foods. Determine
which foods will be included in the survey if the

survey question is closed-option. What will be the size

of the sample? How will the data gathered by the

survey be displayed?

c. Plan a series of surveys that can be conducted
throughout the year. Surveys could ask individuals

about favorite television shows or books. Opinion
surveys could be conducted about current issues.

Brainstorm a list of possible topics and design

questions to be asked about each topic.

d. Look for surveys in the newspaper or in magazines

and bring the publication to class to discuss these

questions. What was the population that was
surveyed? Did those doing the survey ask open or

closed questions? How were the results of the survey

displayed? What was the purpose of the survey?
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LESSON
29

Multiplying Fractions • Reducing
Fractions by Dividing by

Common Factors

Facts Practice: 100 Addition Facts (Test B in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

a. 7 X 43 b. 4 X 64 c. 53 + 39

d. 325 + 50 e. S20.00 - S17.25 f. | of 70

g. 4 X 5,- 6,- 7, X 8, + 9, X 2

Problem Solving: Todd flipped a coin three times. It landed up
heads, heads, then tails. If he flips the coin

three more times, what are the possible

outcomes?

Multiplying We have shaded | of | of a circle.

fractions

We see that | of | is |. m
When we find | of | we are actually multiplying. The

"of" in I of I means to multiply. The problem becomes

1 1— X —
2 2

When we multiply fractions, we multiply the numerators

to find the numerator of the product, and we multiply the

denominators to find the denominator of the product.

Example 1 What fraction is | of |?

Solution The word "of" means to multiply. By multiplying | and |

we find | of |,
i

1 3

2^5 = _3_^(1 X 3 = 3)

10 ^(2 X 5 = 10)

We find that | of f is jq. You can illustrate this with your

fraction manipulatives.

I



Multiplying fractions 143

3 2
Example 2 Multiply: - x -

Solution By performing this multiplication we will find | of |. We
multiply the numerators to find the numerator of the

product, and we multiply the denominators to find the

denominator of the product.

3 2— X — =
4 3

6_

12

The fraction ^ can be reduced to |, as you can see with

your fraction manipulatives.

A whole number may be written as a fraction by
writing the whole number as the numerator of the

fraction and 1 as the denominator of the fraction. Thus,

the whole number 2 may be written as the fraction |.

Writing whole numbers as fractions is helpful when
multiplying whole numbers and fractions.

Example 3 Multiply: 4 x

Solution We write 4 as | and multiply.

4 2— X —
1 3

Then we convert the improper fraction | to a mixed number.

5 = 2^
3 3

Example 4 Three pennies are laid in a row. The diameter of one

penny is | inch. How long is the row of pennies?
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Solution We may find the answer by adding or by multiplying. We
will show both ways.

3 3 3 9
Addins: — in. H— in. + — in. = — in.& 4 4 4 4

Then we convert | inches to 2| inches.

3 3 9
Multiplying: - x — in. = — in.

— m. = 2— m.
4 4

We find that the row of pennies is 2| inches long.

Reducing We can reduce fractions by dividing the numerator and
fractions by the denominator by a factor of both numbers. To reduce ^,
dividing by we will divide both the numerator and denominator by 6.

common ^ ^ ^ .^ ^ .^_6_^6_ 1^(6^6 = 1)

12 6 " 2 ^-(12 ^ 6 = 2)

We divide the numerator and the denominator by 6

because 6 is the largest factor (the GCF) of both 6 and 12.

If we had divided by 2 instead of by 6 we would not

have completely reduced the fraction.

_6_ ^ 2 ^ 3

12 ' 2 ~ 6

The fraction | can be reduced by dividing the numerator

and the denominator by 3.

3 ^ 3 ^ 1

6 3 ~ 2

It took two steps to reduce ^ to |. It takes two or more
steps to reduce some fractions if we do not divide by the

greatest common factor.

Example 5 Reduce: —^
12

factors
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Solution We will show two ways.

Divide numerator Divide numerator
and denominator by 2. and denominator by 4.

_8_^2^4 A^i-2
12 ' 2 ~ 6 12 4 ~ 3

Continue reducing | by dividing 4 and 6 by 2.

4 ^ 2 ^ 2

6 ' 2 ~ 3

Either way we find that ^ reduces to |. Since the greatest

common factor of 8 and 12 is 4, we reduce ^ in one step

by dividing the numerator and denominator by 4.

Example 6 Multiply: 2 x —
J. ^

Solution We write 2 as | and multiply.

2 _5_ ^ 10

1 ^ 12 ~ 12

We can reduce ^ because both 10 and 12 are divisible by 2.

10 ^ 2 ^ 5

12 ' 2 ~ 6

Practice* Multiply; then reduce if possible.

Ip4 ,lp2 ^2 3
a. - or — b. — 01 - c. - x —

2 5 4 3 3 4

Multiply; then convert each answer from an improper

fraction to a whole number or to a mixed number.

d. — X— e. 5x- I. 2x —
6 5 3 3

Reduce each fraction:

o 9 y, 6 .18
fi.
— n. — 1. —

^ 12 10 24
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Problem set l. If the product of I and § is subtracted from the sum of

29 J and I, what is the difference?
2

2. The African elephant can weigh eight tons. A ton is

^"^ two thousand pounds. How many pounds can an
African elephant weigh?

3. Sixteen jelly beans weigh one ounce. How many jelly
'^''' beans weigh one pound? (1 pound = 16 ounces)

4. Reduce:
(29)

6

8
5.

(29)

Reduce: —
24

6. 1 + ^
(24) 8 8

7. 1 X
2

(29) 2 3
8. ' -

(24) 12

3

12

9. How much money is ^ of $40.00?
(22)

10. Write the next three numbers in the sequence:
(10)

1 4 7 10

11. When five months have passed, what fraction of the
^^"^ year remains?

12. $3.60 X 100 13. 50,000 h- 100
(2) (2)

14. Convert ^r to a mixed number. Remember to reduce
4

^^^^ the fraction part of the mixed number.

15. The temperature rose from -8°F to 15°F. This was a
'^^^

rise of how many degrees?

16. zn + 496 + 2684 = 3217
(3)

17. 1000 - 17 = 857
(3)

18. 7 X 11 X 13 19. 24x = 480
(3) (4)

I

i
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20. Describe how to estimate the quotient of 4963 -^ 39.
(16]

21. Compare: - x - O 1
(29) 3 2

22. The perimeter of the rectangle is

"^ 60 mm. Its width is 10 mm. What
is the length?

10 mm

23. 12 - 40
(14)

24.
(29)

f \1 1— X —
,2 2j

1

4

25. How long is the line segment?
(7)

mm 10 20 30 40 50 60

26. What fraction is | of f?
(29)

27. What is the product of | and |?
(29)

^ "^

28. What fraction is | of |?
(29)

29. Convert ^ to a mixed number. Reduce the fraction
^^^^ part of the mixed number.

30. What percent of a circle is | of a circle?
(26)
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LESSON
30

Least Common Multiples •

Reciprocals

Facts Practice: 100 Multiplication Facts (Test E in Test Masters)

Mental Math: Count up and down by 3's between 3 and 30.

Count up and down by 4's between 4 and 40.

a. 9 X 32 b. 5 X 42 c. 45 + 49
d. 436 + 99 e. $20.00 - $12.75

g. 7 X 7, - 1, ^ 6, X 3, + 1, X 2,-1
f. I of 72

Problem Solving: Use the digits 6, 7, and 8 to complete

this multiplication problem.

23

166

Least Common multiples are numbers that are multiples of more

common than one number. Here we show some multiples of 2 and

multiples 3. We have emphasized the common multiples.

Multiples of 2: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ...

Multiples of 3: 3, 6, 9, 12, 15, 18, 21, ...

We see that 6,12, and 18 are common multiples of 2 and 3.

Since the number 6 is the least of these common multiples,

it is called the least common multiple. The term "least

common multiple" is abbreviated LCM.

Example 1 What is the least common multiple of 3 and 4?

Solution We will list some multiples of each number and emphasize

the common multiples.

Multiples of 3: 3, 6, 9, 12, 15, 18, 21, 24, ...

Multiples of 4: 4, 8, 12, 16, 20, 24, 28, ...

We see that the numbers 12 and 24 are in both lists. Both

12 and 24 are common multiples of 3 and 4. The least of

the common multiples, which is the first common
multiple, is 12.
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Example 2 What is the LCM of 2 and 4?

Solution We will list some multiples of 2 and 4.

Multiples of 2: 2,4,6,8,10,12,...

Multiples of 4: 4, 8, 12, 16, 20, ...

The first number that is a common multiple of both 2 and
4 is 4.

Reciprocals Reciprocals are two numbers whose product is 1. For

example, 2 and f are reciprocals because 2 x | equals 1.

2x1=1

V
reciprocals

We say that 2 is the reciprocal of |, and | is the

reciprocal of 2. Sometimes we want to find the reciprocal

of a certain number. One way we will practice finding the

reciprocal of a number is by solving equations like this.

3 X n = 1

The number that goes in the box is | because 3 times | is 1.

One third is the reciprocal of three.

Reciprocals also answer questions like this one.

-1

How many 4's are in 1?

The answer 4 is the reciprocal of |.

Fractions have two terms, the numerator and the

denominator. To form the reciprocal of a fraction, we make
a new fraction with the terms of the fraction reversed.

4^^ 3

The new fraction, | , is the reciprocal of |.

If we multiply | and |, we see that the product, jf, equals 1.

3 4 ,— X — = 1
4 3
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Example 3 How many f 's are in 1?

Solution To find the number of f's in 1, we need to find the

reciprocal of |. The easiest way to find the reciprocal of |
is to reverse the positions of the 2 and the 3. The reciprocal

2 ^. (We may convert | to l|, but we usually write

reciprocals as fractions rather than as mixed numbers.)

of
J

IS 2

Example 4 What number goes into the box to make the equation true?

Solution When I is multiplied by its reciprocal, the product is 1. So

the answer is the reciprocal of |, which is |. When we
30

multiply I and | we get ^^.

5 6 ^ 30

6 ^ 5 ~ 30

The fraction ^ equals 1.
30

Example 5 What is the reciprocal of 5?

Solution Recall that a whole number may be v^itten as a fraction

that has a denominator of 1. So 5 can be written |. (This

means five wholes.) Reversing the positions of the 5 and

the 1 gives us the reciprocal of 5, which is |. This makes
sense because five |'s make 1, and ^ of 5 is 1.

Practice* Find the least common multiple of each pair of numbers:

a. 6 and 8 b. 3 and 5 c. 5 and 10

Write the reciprocal of each number:

d. 6
2

"•
3

f. «
5

g-

Find the number that goes into the box that makes each

equation true.

h. ^ X n = 1
8 ^ i. 4 X = 1
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J LJ g L_J g

1. How many |'s are in 1?

m. How many ^'s are in 1?

Problem set l. If the fourth multiple of 3 is subtracted from the third

30 ^^^^ multiple of 4, what is the difference?

2. About f of a person's body weight is water. Albert
^^^^ weighs 117 pounds. About how many pounds of

Albert's weight is the weight of the water?

3. Cynthia ate 42 pieces of popcorn in the first 15
^"^ minutes of a movie. If she kept eating at the same rate,

how many pieces of popcorn did she eat in the 2-hour

movie?

4. What are the first four multiples of 8?
(26)

5. What is the least common multiple of 4 and 6?
(30)

6. What is the LCM of 6 and 10?
(30)

7.
(24) 5 5 5 (28) 10

9.
(24)

11 1

12 12

10.
(29)

3 4— X —
4 3

11. 5 X ^
(29) 4

12.
(29)

5 5- X -
2 3

13. The number 24 has how many different whole number
^''^ factors?

14. $3 + $24 + $6.50 15. $5 - $1.50
(5] (1)

16. Estimate the product: 596 x 405.
(16)

17. Find the difference of one billion and nine hundred
^^^^ eight million, fifty-three thousand.
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18. Compare: | x f Q ^ x 1
(29) O O O

19. 500,000 ^ 100 20. 35)8540
(2)

100%

(2)

21.
(26) 7

22. Reduce: —
(29) 12

23. What is the average of 375, 632, and 571?
(18)

24. A regular hexagon has six sides of equal length. If a
^^^ regular hexagon is made from a 36-inch-long string,

what will be the length of each side?

25. What is the product of a number and its reciprocal?
(30)

26. How many f's are in 1?
(30)

27. What number goes in the box to make the equation true?
(30)

' 8 ^
28. What is the reciprocal of 6?
(30)

29. Convert the improper fraction
f§

to a mixed number
^^^^ with the fraction part of the mixed number reduced.

30. Four pennies are placed in a row. The diameter of one
^^^^ penny is | inch. What is the length of the row of

pennies?
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LESSON
31

Areas of

rectangles

Areas of Rectangles •

Comparing Differences

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 4 X 25

d. $6.25 + $2.50

g. 10 X 10,- 20, +

b. 6 X 37 c. 28 + 29 (29 is 30 - 1)

f 600
*• 10

1,- 9, X 2,- 3, X 5, + 2,-f- 4

e. I of 63

Problem Solving: The bus has 40 seats for passengers. Two
passengers can sit in each seat. Sixty

passengers got on the bus. What is the largest

number of seats that could be empty? What is

the largest number of seats that could have just

one passenger?

We have measured the distance around a shape,

distance around a shape is called its perimeter.

The

The perimeter of a shape is the distance around it.

We can also measure how much surface is enclosed by

the sides of a shape. When w/e measure the "inside" of a

flat shape we are measuring its area.

The area of a shape is the amount of surface enclosed by its sides.

We use different kinds of units to measure perimeter

and area. To measure perimeter we use units of length like

centimeters. To measure area we use units that have area,

like square centimeters.

This is one centimeter. This is one square centimeter.
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Units of area such as square centimeters, square feet,

and square yards are like floor tiles. The area of a shape is

the number of "floor tiles" of a certain size that completely
cover the shape. Note that we can use "sq." to abbreviate

the word "square."

Example 1 How many floor tiles, one foot on a side, are needed to

cover the floor of a room that is 8 feet wide and 12 feet

long?

12ft

ft

Solution The surface of the floor is covered with tiles. By answering

this question we are finding the area of the room in square

feet. We could count the tiles, but a faster way to find the

number of tiles is to multiply. There are 8 rows of tiles

with 12 tiles in each row.

12 tiles in each row
X 8 rows

96 tiles

The number of tiles needed to cover the floor is 96. This

means that the area of the room is 96 sq. ft.

Example 2 What is the area of this rectangle?

8 cm

4 cm
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Solution The diagram shows the length and width of the rectangle

in centimeters. So the unit of area we will use is square

centimeters. To calculate the number of square-centimeter

tiles needed to cover the rectangle, we multiply the length

and width of the rectangle.

Length x width = area

8 cm X 4 cm = 32 sq. cm

Comparing
differences

Recall that when we subtract two numbers the answer is

the difference. The difference of 100 and 85 is 15. The
difference of 114 and 100 is 14. By comparing the

differences, 15 and 14, we can determine that 114 is closer

to 100 than 85 is.

Example 3 Which of these numbers is closest to 64?

A. 56 B. 71 C. 58

Solution We can see that 58 is closer than 56 to 64. So we can

eliminate 56 from consideration. To determine whether 58

or 71 is closer to 64 we subtract.

64
58

71
- 64

We subtract in the order that results in a positive

difference. The smaller the difference the closer the

number is to 64. Since the difference 6 is less than 7, we
find that 58 is closer to 64 than 71 is. So given our three

choices the answer is C. 58.

Practice Find the number of square units needed to cover the area

of these shapes.

a. 6 b. 7mn
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c. 8 mm d. 12 mm

5 mm
12 mm

e. Which of these numbers is closest to 500?

A. 449 B. 559 C. 459 D. 549

Problem set

31

1. When the third multiple of 4 is divided by the fourth
^^^^ multiple of 3, what is the quotient?

2. How many I's are in 1?
(30)

•" ^

3. The distance the earth travels around the sun each
^^^^ year is about five hundred eighty million miles. Use

digits to write that number.

4. Convert ^ to a mixed number.
(26)

-^

5. How many square stickers 1 centimeter on a side would
^^^^ be needed to cover this rectangle?

4 cm

2 cm

6. How many square floor tiles 1 foot on a side would be
^^^^ needed to cover this square?

10 ft

7. What is the area of a rectangle 12 inches long and 8
^^^' inches wide?
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8. What is the next number in the sequence?
(10)

1,4,9, 16,25,36, , ...

9. What number is I of 24? 10. 24 + f = 42
(22)

""

(3)

Write each answer in simplest form:

11. i + i 12. ^ - 1 13. - X 1 14. - X 5
(24) 8 8 (24) 6 6 (29) 3 2 (29) 3

15. Estimate the product of 387 and 514.
(16)

16. $20.00 - 10 17. 47(2 x 63 18. 4623 ^ 22
f2j (2) (2)

19. What is the reciprocal of 2?
(30)

20. Two thirds of a circle is what percent of a circle?
(27)

21. Which of these numbers is closest to 100?
(31)

A. 90 B. 89 C. Ill D. 109

22. Which digit is in the ten-milUons' place in 987,654,321?
(12)

23. The first three positive odd numbers are 1, 3, and 5.
^^°' What is the sum of the first five positive odd numbers?

24. Three of the nine players play outfield. What fraction
^^^^ of the players play outfield? (Reduce.)

25. Use your ruler to find the length of this line segment.
(17)

26. — X —
(29) 10 10

27. Write a fraction equal to 1 with a denominator of 8.
(29)

28. Five sixths of the 24 students in the class scored 80% or
^^^^

higher on the test. How many students scored 80% or

higher? Draw a diagram to illustrate the problem.
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29. Reduce —
(29J 100

30. Using a ruler, how could you calculate the floor area
^^^^ of your classroom?

LESSON
32

Expanded Notation •

Elapsed Time

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 25 "s bet^veen 25 and 400.

a. 4 X 75 b. 380 + 1200 c. 54 + 19

d. S8.00 - SI. 50

g. 12 X 3.-1.- 5.

e. I of 240
X 2. + 1.- 3. X 2

f.
600
100

Problem Solving: Cheryl picked up a number cube and held it

so that she could see the dots on three faces.

The total number of dots on the three faces

was 6. What was the number of dots on each

of the three faces? What was the total number
of dots on the other three faces?

Expanded Recall that in our number system the location of a digit in

notation a number has a value called its place value. Consider the

value of the 5 in these t^vo numbers.

250 520

In 250 the value of the 5 is 5 x 10. In 520 the value of the

5 is 5 X 100.

The value of a digit in a number is the value of the

digit times the value of the place the digit occupies. \Vhen
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we write a number in expanded notation, we write each
non-zero digit times its place value.

Example 1 Write 250 in expanded notation.

Solution The 2 is in the hundreds' place, and the 5 is in the tens'

place. In expanded notation we write

(2 X 100) + (5 X 10)

Since there is a zero in the ones' place we could add a

third set of parentheses (0 x 1). However, since zero

times any number equals zero, it is not necessary to

include zeros when writing numbers in expanded
notation.

Example 2 Write (5 x lOOO) + (2 X 100) + (8 X 10) in standard

notation.

Solution Standard notation is our usual way of writing numbers.
One way to think about this number is 5000 + 200 + 80.

Another way to think about this number is 5 in the

thousands' place, 2 in the hundreds' place, and 8 in the

tens' place. We may assume a in the ones' place. Either

way we think about the number, the standard form is 5280.

Elapsed time The 24 hours of the day are divided into two parts: the

hours from midnight to noon (a.m.) and the hours from
noon to midnight (p.m.). When we calculate the amount of

time between two events we are calculating elapsed

time—the amount of time that has passed. Elapsed time

problems are "later-earlier-difference" problems that we
have practiced since Lesson 13. The time elapsed is the

difference.

Example 3 The marathon started at 7:15 a.m. Jason finished the race

at 10:10 a.m. How long did it take Jason to run the

marathon?
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Solution This is a "later-earlier-difference" problem. We find

Jason's race time (elapsed time) by subtracting the earlier

time from the later time.

Later

Earlier

10:10 a.m.

- 7:15 a.m.

Difference

Since we cannot subtract 15 minutes from 10 minutes, we
rename one hour as 60 minutes. The 60 minutes and 10
minutes equals 70 minutes. (This means 70 minutes after

9, which is the same as 10:10.)

9 :70

J^:J^
- 7:15

2:55

We find that it took Jason 2 hours and 55 minutes to run
the marathon.

Example 4 What time is two and a half hours after 10:43 a.m.?

Solution This is a "later-earlier-difference" problem. The elapsed

time, 2| hours, is the difference. We write 2| hours as

2:30. The earlier time is 10:43 a.m.

Later

Earlier

Difference

Later

- 10:43 a.m.

2:30

We need to find the later time, so we add 2| hours to

10:43 a.m. We will describe two methods to do this

addition: a mental calculation and a pencil-and-paper

calculation. As a mental calculation we could first count

two hours after 10:43 a.m. One hour later is 11:43 a.m.

Another hour later is 12:43 p.m. From 12:43 p.m. we now
count 30 minutes (one half hour). We will count 10

minutes at a time, from 12:43 p.m. to 12:53 p.m. to

1:03 p.m. to 1:13 p.m. We find that 2| hours after

10:43 a.m. is 1:13 p.m. (Another mental calculation is to

add 3 hours, then subtract 30 minutes.)
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To perform a pencil-and-paper calculation, we add
two hours and 30 minutes to 10:43 a.m.

10:43 a.m.

+ 2:30

12:73 p.m.

The time of day turns to p.m., but the sum 12:73 p.m. is

improper. Seventy-three minutes is more than an hour. We
think of 73 minutes as one hour plus 13 minutes. We add
one to the number of hours and write 13 as the number of

minutes. So 2| hours after 10:43 a.m. is 1:13 p.m.

Practice* Write each of these numbers in expanded notation:

a. 205

b. 1760

c. 8050

Write each of these numbers in standard form:

d. (6 X 1000) + (4 X 100) e. (7 x 100) + (5x1)

f. The marathon started at 7:15 a.m. George finished the

race at 11:05 a.m. How long did it take George to run

the marathon?

g. What time is 3| hours after 11:50 p.m.?

Problem set l. When the sum of 24 and 7 is multiplied by the

32 ^^^^ difference of 18 and 6, what is the product?

2. Davy Crockett was born in Tennessee in 1786 and died
^"^

at the Alamo in 1836. How many years did he live?

3. A 16-ounce box of a certain cereal costs $2.24. What is

^^^^ the cost per ounce of this cereal?

4. What time is three hours and 30 minutes after 6:50 a.m.?
(32)
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5. How many t's are in 1?
(30)

6. Reduce
(29) 100'

7. How many square centimeters would be needed to
'^^^ cover the area of the rectangle?

i

8 cm

5 cm

8. How many centimeters is the distance around the _
^^^ same rectangle?

9. What is the eighth number in this sequence?
(10)

1,3,5,7, ...

10. Write 7500 in expanded notation.
(32)

11. Which of these numbers is closest to 1000?
(31)

A. 990 B. 909 C. 1009 D. 1090

12. In three separate bank accounts Robin has $623, $494,
^^^' and $380. What is the average amount of money Robin

has in each account?

13.
(2)

$0.05 X 100 14.
(4)

8q = 240

15.
(22)

How much money isf of $24?

Write each answer in simplest form:

16.
(24)

3 + 3

5 5
17.
(24)

3

4

1

4
18.
(29)

3— X
4

1

3
19 A >< _L
(29)' 10 10

20. Three fourths of a circle is what percent of a circle?
(23)

21. vr - 53 = 12 22. 1- - 1-
(3) (27) 3 3
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15
23. Reduce
(29) 21

24. What is the least common multiple of 4 and 6?
(30]

25. Use your ruler to find the length of this line segment:
(17)

26. If 24 of the 30 students finished the assignment in class,
^^^^ then what fraction of the students finished in class?

27. Brad and Sharon began the hike at 6:45 a.m. and
^^^' finished at 11:15 a.m. For how long did they hike?

28. Compare: (3 x 100) + (5 x 1} Q 350
(32)

29. What fraction is represented by Point A on this
^^^^ number line?

A 1

* i|ii»i iiiii |i -

30. Some grocery stores post the price per ounce of
(15)

^[f^Qj^QYii kinds of cereal to help customers compare
costs. How can we calculate the cost per ounce of a

box of cereal?
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LESSON
33

Writing Percents as Fractions,

Parti

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 7's from 7 to 84.

a. (4 X 100) + (4 X 25) b. 7 x 29

d. $5.50 + $1.75 e. Double 120

g. 2 X 3, + 1, X 8, + 4, ^ 6, x 2, + 1, - 3

c. 56 + 28
r 120

10

Problem Solving: Grant glued 27 small blocks

together to make a cube. Then he

painted the six faces of the cube.

Later the cube broke apart into 27

blocks. How many of the blocks

had paint on three faces? on two
faces? on one face?

Our fraction manipulatives describe parts of circles as

fractions and as percents. The manipulatives show that

50% is equivalent to | and that 25% is equivalent to ^. We
can find fraction equivalents of other percents by writing a

percent as a fraction and then reducing the fraction.

A percent actually is a fraction with a denominator of

100. The word "percent" and its abbreviation, %, mean
per hundred. To write a percent as a fraction, we remove
the percent sign and write the number as the numerator

and 100 as the denominator.

Example 1 Write 60% as a fraction.

Solution We remove the percent sign and write 60 over 100.

60% = 60

100

We can reduce ^ in one step by dividing 60 and 100 by

20. If we begin by dividing by a number smaller than 20, it

will take more than one step to reduce the fraction.

60 ^ 20 ^ 3

100 * 20 5

3We find that 60% is equivalent to f

.
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Example 2 Find the fraction equivalent to 4%.

Solution We remove the percent sign and write 4 over 100.

4% =
100

We reduce the fraction by dividing 4 by 4 and 100 by 4,

v^hich is the GCF of 4 and 100.

100 4 25

We find that 4% is equivalent to ^.

Practice* Write each percent as a fraction. Reduce w^hen possible.

aT. 80% b. 5% c. 25%

d. 24% e. 23% 'fflO%

Teacher Note: As a class activity, conduct a survey of class

members to find out what pets are in their

homes. Prepare a frequency table to tally the

number of each type of pet. Then create a bar

graph to display the results. (Settle questions that

arise along the way by consensus.)

Problem set l. When the product of 10 and 15 is divided by the sum
33

(12)
of 10 and 15, v^hat is the quotient?

2. The Nile River is 6651 kilometers long. The
'^"^

Mississippi River is 5986 kilometers long. How much
longer is the Nile? What type of pattern do we use?

3. Some astronomers think the universe may be fifteen
^^^' billion years old. Use digits to write that number.

4. Write 3040 in expanded notation.
(32)

5. Write (6 x 100) + (2 x 1) in standard notation.
(32)
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6. Write two fractions equal to 1, one with a denominator
^^^^ of 10 and the other with a denominator of 100.

7. By what number should | be multiplied for the product
'''^

to be 1? .

8. What is the perimeter of the
^^^ rectangle?

9. How many square tiles 1 inch on a ^
'"

^^^^ side would be needed to cover the

rectangle?

12 in.

10. Which of these numbers is divisible by both 2 and 3?
(19)

A. 56 B. 75 C. 83 D. 48

11. Estimate the difference of 4968 and 2099.
(16)

12. $4.30 X 100 13. Q- 24 = 23 14. | of 20
(2) (3) [22)

Write each answer in simplest form:

4 4
15. - + -
(24) 5 5 (24) 8 8

17. - X -
(29) 2 2

18 A X -?-
(29) 10 100

19. What is the tenth number of this sequence?
(10)

2,4,6,8, .

20. $402.00 - 25 21. 348 x 67
(2) (2)

22. -w = 1
(30) 2

23. A meter is about one big step. About how many meters
^^' high is a door?

24. Five of the 30 students in the class were absent. What
^^^^ fraction of the class was absent? (Reduce.)
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25. To what mixed number on tJie line is the arrow pointing?
(17)

I I I I I I I I I I I I I I I I I I

-

26. Write 70% as a reduced fraction.
(33)

27. Four fifths of Gina's 20 answers were correct. How
^^^^ many of Gina's answers were correct? Draw a diagram

that illustrates the problem.

28. By looking at the numerator and denominator of a
^^^^ fraction, how can you tell if the fraction is greater than

or less than f?

29. What time is 6^ hours after 8:45 p.m.?
(32)

^

30. Arrange these fractions in order from least to greatest:
(17)

1 1 _L 1
8' 4' 16' 2



168 Math 76

LESSON
34

Decimal Place Value

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. (4 X 200) + (4 X 25)

c. 45 + 18 [18 is 20 - 2)

e. Double 250

g. 3 X 3, X 9,- 1,^ 2, + 2,

b. 1480 - 350

d. $12.00 - $2.50

f.
1500
100

7, X 2

Problem Solving: In the deck there were red cards and black

cards. Kathy selected three cards. Two were
red and one was black. If she selects three

more cards, what possible combinations of

three cards could she select?

Since Lesson 12 we have studied place value from the

ones' place leftward to the hundred trillions' place, noting

as we move to the left that each place is ten times as large

as the preceding place. If we move to the right instead of to

the left, each place is one tenth of the preceding place.

Tq of 10 is 1

hundreds' tens' ones

Places to the right of the ones' place also have a value

one tenth of the value of the place to their left. These

places have a value less than one (but not less than zero).

We use a decimal point to mark the separation between

the ones' place and places with a value less than one.
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Places to the right of a decimal point are often called

decimal places. Here we show three decimal places.

1 ,, . 1

10°^^ '^10
J- f J- • J_
10 10 '^ 100

-1 f JL- _!_
10 ° 100 '® 1000

ones tenths' hundredths' thousandths'

decimal point

Thinking about money is a helpful way to remember
decimal place values.

mill

A mill is Yooo of ^ dollar and lo of a cent. We do not have
a coin for a mill. However, purchasers of gasoline are

charged mills at the gas pump. A price of $1.49^ per

gallon is one mill less than $1.50 and nine mills more
than $1.49.

Example 1 Which digit in 123.45 is in the hundredths' place?

Solution The -ths ending of "hundredths" indicates that the

hundredths' place is to the right of the decimal point. The
first place to the right of the decimal point is the tenths'

place. The second place is the hundredths' place. The
digit in the hundredths' place is 5.

Example 2 What is the place value of the 8 in 67.89?

Solution The 8 is in the first place to the right of the decimal point,

which is the tenths' place.
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Practice a. What is the place value of the 5 in 12.345?

b. Which digit in 5.4321 is in the tenths' place?

c. In 0.0123, what is the digit in the thousandths' place?

d. What is the value of the place held by zero in 50.375?

Problem set l. Three eighths of the 24 choir members were tenors.

34 ^^^^ How many tenors were in the choir? Draw a diagram

to illustrate the problem.

I
2. Mom wants to triple a recipe for cheesecake. If the

'^"^
recipe calls for 8 ounces of cream cheese, how many
ounces of cream cheese should she put in the mix?

3. What time is two and one half hours after 10:40 a.m.?
(32)

4. Write 80% as a reduced fraction.
(33)

5. Compare: —— O ttt
(24)

^ 100 ^ 10

6. Write (6 x 100) + (5 x 1) in standard notation.
(32)

7. Which digit is in the ones' place in $42,876.39?
(12)

8. How many square millimeters is 12 mm
^^^^ the area of the square?

9. How many millimeters is the
^^^ perimeter of the square?

10. What is the least common multiple of 6 and 8?
(30)

11. $5.60 ^10 12. -^ X -^
(2) (29) 10 10

13. Estimate the quotient when 898 is divided by 29.
(16)
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14. Round 36,847 to the nearest hundred.
(16)

15. 6d = 144 16. - = 144
(4) (4) 6

17. Compare: - + - O 2x5
(29)

-^22^ 2

18. - + - 19. 11 _ J- 20. - X -
(24) 8 8 (24) 12 12 (29) 4 2

21. What number is missing in this sequence?
(10)

6, 12, , 24, 30, ...

22. $4.37 X 86
(2)

23. To what number on the number line is the arrow
^^^' pointing?

1

-
I

I I I I

I

I I I I

I

I I I I

I

I I I I

I

*

-20 -10 10 20

24. (80 ^ 40) -(8^4)
(5)

25. Which digit is in the thousandths' place in 2,345.678?
(34)

26. Draw a circle and shade I of it.

(21)
"^

27. Divide 5225 by 12 and write the quotient as a mixed
^^^' number.

28. The first glass contained 12 ounces of water. The
^^^' second glass contained 11 ounces of water. The third

glass contained 7 ounces of water. If some water was
poured from the first and second glasses into the third

glass until all three glasses contained the same amount
of water, then how many ounces of water would be in

each glass?
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29. The letters r, t, and d represent three different
^^^ numbers. The product of r and t is d.

rt = d

Arrange the letters to form another multiplication fact

and two division facts.

30. Instead of dividing 75 by 5, Sandy mentally doubled
^^^ both numbers and divided 150 by 10. Find the

quotient of 75 ^ 5 and the quotient of 150 h- 10.

LESSON
35

Writing Decimal Numbers as

Fractions, Part 1 • Reading and
Writing Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 3's from 3 to 60. Count by 7's from 7 to 84.

a. (4 X 300) + (4 X 25) b. 8 x 43 c. 37 + 39

d. $7.50 + $7.50

g. 5 X 5,- 1,H- 3,x 4,+ 1,-H 3,+ 1,-^ 3

e. I of 360 f.
3600
10

Problem Solving: Copy this problem and fill in the

missing digits.

Writing Decimal numbers are actually fractions with denominators

decimal of lO, lOO, lOOO, or other numbers in this sequence. The

numbers as denominator of a decimal fraction is not written. Instead,

fractions ^^ denominator is indicated by the number of decimal

parti places.

One decimal place indicates that the denominator is 10.

°-3 = To
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Two decimal places indicates that the denominator is 100.

3
0.03 =

100

Three decimal places indicates that the denominator is

1000.

0.003 = ^
1000

Notice that the number of zeros in the denominator equals

the number of decimal places in the decimal number.

Example 1 Write 0.23 as a fraction.

Solution The decimal number 0.23 has two decimal places, so the

denominator is 100. The numerator is 23.

0.23 = ^^
100

9
Example 2 Write —- as a decimal number.

Solution The denominator is 10, so the decimal number has one

decimal place.

We write the digit 9 in this place.

10

Reading and We read numbers to the right of a decimal point the same

writing way we read whole numbers, and then we say the place

decimal value of the last digit. We read 0.23 as "twenty-three

numbers hundredths" because the last digit is in the hundredths'

place. To read a mixed decimal number like 20.04, we
read the whole number part, say "and," and then read the

decimal part.
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Example 3 Write 0.023 with words.
.

Solution We see 23 and three decimal places. We write twenty- '

three thousandths.
I

Example 4 Use words to write 20.04.

fl

Solution The decimal point separates the whole number part of the

number from the decimal part of the number. We name *

the whole number part, write "and," and then name the
,

decimal part.

Twenty and four hundredths

Example 5 Write twenty-one hundredths
i

(a) as a fraction, and

(b) as a decimal number.

I

Solution The same words name both a fraction form and a decimal

form of the number.

(a) The word "hundredths" indicates that the denominator

is 100.

21

I

100

(b) The word "hundredths" indicates that the decimal

number has two decimal places.

0.21

Example 6 Write fifteen and two tenths as a decimal number.

Solution The whole number part is fifteen. The fractional part is

two tenths, which we write in decimal form.

fifteen and two tenths

\ I /
15.2

1

one decimal place
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Practice* Write each decimal number as a fraction:

a. 0.1 b. 0.21 c. 0.321

Write each fraction as a decimal number:

J 3 ^17
d. — e.

10 100
^ 123

1000

Jse words to write these numbers:

g. 0.05

h. 0.015

i. 1.2

Write these numbers first as fractions, then as decimal
numbers:

j. Seven tenths

k. Thirty-one hundredths

1. Seven hundred thirty-one thousandths

Write each of these numbers as a decimal number:

m. Five and six tenths

n. Eleven and twelve hundredths

o. One hundred twenty-five thousandths

Problem set l. what is the product of three fourths and three fifths?
(29)

35
2. Bugs planted 360 carrot seeds in his garden. Three

^^^^ fourths of them grew. How many carrots grew? Draw a

diagram to illustrate the problem.

3. Jan's birthday cake must bake for 2 hours and 15
^^^^ minutes. If it is put into the oven at 11:45 a.m., at what

time will it be done?

i
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4. Write twenty-three hundredths
(35)

(a) as a fraction.

(b) as a decimal number.

5. Write 20.04 with words.
(35)

6. Write ten and five tenths as a decimal number.
(35)

7. Write 75% as a reduced fraction.
(33)

8. Write the following in standard notation:
(32)

(5 X 1000) + (6 X 100) + (4 X 10)

9. Which digit in 1.23 is in the same place as the 5 in 0.456?
(34)

10. What is the area of the rectangle?
(31)

20 mm

10 mm

11. What is the perimeter of the rectangle?
(8)

12. There are 100 centimeters in a meter. How many
^^^ centimeters are in 10 meters?

13. Arrange these numbers in order from least to greatest:

0.001, 0.1, 1.0, 0.01

14. A meter is about one big step. About how many meters
^^^ wide is a door?

15. - + - 16. - - - 17. I X ^
(24) 5 5 (24) 8 8 (29) 3 4

18. (a) How many f's are in 1?

(b) Use the answer from part (a) to find the number of

f's in 2.
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19. Convert ^ to a mixed number; then reduce the fraction.
(29)

°

20. 1°°% 21. 3i - a
r^sj 6 r27j 4 4

44—
(29; - 4

23. One sixth of a circle is what percent of a circle?
(25)

24. Compare: 3 x 18 ^ 6 O 3 x (18 ^ 6)
(9)

25. To what number on the line is the arrow pointing?
(14)

I
I I I I

I
I I I I

I
I I I I

I

I I I I

I

»

-20 -10 10 20

26. Which of these division problems has the greatest
^'^ quotient?

A. ^ B. ^ C. 12 D.
25

2 20 4 8

27. Write 0.3 and 0.7 as fractions. Then multiply the
^^^^

fractions. What is the product?

28. Write 21% as a fraction. Then write the fraction as a
^^^' decimal number.

29. Instead of dividing 400 by 50, Sandy doubled each
^^^ number and divided 800 by 100. Find both quotients.

30. A 30-inch-long ribbon was cut into four smaller
^^^^ ribbons of equal length. How long was each of the

smaller ribbons?
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LESSON
36

Subtracting Fractions and Mixed
Numbers from Whole Numbers

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

a. (4 X 400) + (4 X 25) b. 2500 + 375 c. 86 - 39

d. $15.00 - $2.50 e. | of 320 f.
^^°°

g. 2 X 4, X 5, + 10, X 2, - 1, -H 9, X 3,-1,-4
100

Problem Solving: Nathan has seven coins that total exactly one

dollar. Name three sets of coins that he could

have.

Read this "some went away" story about pies.

There were four pies on the shelf. The server shced

one of the pies into sixths and took 2§ pies from
the shelf Then how many pies were on the shelf?

We will illustrate this story with circles. There were four

pies on the shelf.

The server sliced one of the pies into sixths. (Then there

were 3| pies, which is another name for 4 pies.)
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The server took 2| pies from the shelf. I

Q
[̂>

We see l| pies left on the shelf.

Now we will show the arithmetic for subtracting 2|

from 4.

4 pies

- H pies

Just as the server sliced one of the pies into sixths, so we
change four wholes into three wholes plus six sixths. Then
we subtract.

Ai Change 4 to 3

- 2:

Example 5 - i;

Solution To subtract if from 5, we first change 5 to 4 plus |. Then
we subtract.

^3 Change 5 to 4|.

1 2

3^"^3
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Practice* Show the arithmetic of each subtraction:

a. 4 - 2-
4

b. 3 -
12

c. 10 - 2-
2

d. 6 - 1-

10

e. There were four whole pies on the shelf. The server

took if pies. Then how many pies were on the shelf?

f. Write a problem similar to problem (e) and find the

answer.

Problem set l. Twenty-five percent of the students played musical

36 ^^^^ instruments. What fraction of the students played

musical instruments?

2. Jack accidentally sat on his lunch and smashed | of
^^^^ his sandwich. What fraction of his sandwich was not

smashed?

3. A mile is 5280 feet. There are 3 feet in a yard. How
^^^^ many yards are in a mile?

4. Which digit in 23.47 has the same place value as the 6
^''^ in 516.9?

5. Write 1.3 with words.
(35)

6. Write the decimal number five hundredths.
(35)

7. Write thirty-one hundredths
(35)

(a) as a fraction.

(b) as a decimal number.

8. Write (4 x 100) + (3x1) in standard notation.
(32)
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9. Which digit in 4.375 is in the tenths' place?
(34)

10. How many 1-inch square tiles are
^^^^ needed to cover this square?

11. What is the perimeter of the
(8) o

square:

36 in.

1 1
12. 3- + 2-
(27) 4 4

13. 3-1-
(36) 4

1 2
14. 3- + 2-
f27; 3 3

15. -of 28
(22) 4

16. - X -
r29j 4 6

17. Monte went to the mall with $24.00. He spent | of his
^^^^ money in the music store. How much money did he

spend in the music store? Draw a diagram to illustrate

the problem.

18. What is the average of 42, 57, and 63?
(18)

19. The factors of 6 are 1, 2, 3, and 6. List the factors of 20.
(19)

20. (a) What is the least common multiple of 9 and 6?
(30,20)

(b) What is the greatest common factor of 9 and 6?

21. ^ = 6
(4) 12

22. — = 6
(4) n

23. Round 58,742,177 to the nearest million.
(16)

24. Estimate the product of 823 and 680.
(16)

25. How many millimeters long is the line segment?
'''

(1 cm = 10 mm)

cm
iiiiliiiiliii iliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiln,



1 82 Math 76

26. Using your fraction manipulatives you will find that
^^^^ the sum of | and ^ is |

1 + 1 = 1
3 6 ~ 2

Arrange these numbers to form another addition fact

and two subtraction facts.

27. Write 0.9 and 0.09 as fractions. Then multiply the
^^^^

fractions. What is the product?

28. Write t|^ as a decimal number. [Hint Write a zero in
(35)

1000

the tenths' place.)

29. (a) How many |'s are in 1?

(b) Use the answer to part (a) to help you find the

number of |'s in 3.

30. Instead of dividing 350 by 25, Sandy multiplied both
^'^ numbers by 4 and divided 1400 by 100. Find both

products.
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LESSON
37

Adding and Subtracting

Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 25's between 25 and 400.

a. (4 X 500) + (4 X 25) b. 9 x 43 c. 76 - 29

d. $17.50 + $2.50 e. ^ of 520 f.

g. 6 X 8,+ 1,^ 7,

X

e. ^ of 520

3,- 1,-^ 5, + 1,- 5

2500
10

Problem Solving: Cheryl turned a number cube so that she

could see the dots on three faces. The total

number of dots she could see was 10. What
was the total number of dots on each of the

three faces?

When we add or subtract numbers using pencil and paper, it

is important to align digits that have the same place value.

When we add or subtract whole numbers with pencil and
paper we line up the ending digits. When we line up the

ending digits, which are in the ones' place, we automatically

line up other digits that have the same place value.

23

241

+ 317

When we line up the

ones' place we also align

other digits with the sanne

place values.

However, lining up the ending digits of decimal numbers
may not properly line up all the digits. We use another

method for decimal numbers. We line up decimal numbers
for addition or subtraction by lining up the decimal points.

The decimal point in the answer is in line with the other

decimal points. Empty places are treated as zeros.

2*3

2.41

+ 31.7

When we line up the decimal

points, we also align digits that

have the same place values.
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Example 1 Add: 3.4 + 0.26 + 0.3

Solution Line up the decimal points in the 3.4

problem and add. The decimal point 0.26

in the answer is placed in line with +0.3
the other decimal points. 3 gg

Example 2 Subtract: 4.56 - 2.3

Solution Line up the decimal points in the 4.56
problem and subtract. - 2.3

2.26

Practice Add or subtract. Remember to line up the decimal points.

a. 3.46 + 0.2 b. 8.28 - 6.1

c. 0.735 + 0.21 d. 0.543 - 0.21

e. 0.43 + 0.1 + 0.413 f. 0.30 - 0.27

g. 0.6 + 0.7 h. 1.00 - 0.24

i. 0.9 + 0.12 j. 1.23 - 0.4

Problem set l. Sixty percent of the students in the class were girls.

37 ^^^^ What fraction of the students in the class were girls?

2. Penny broke 8 pencils on her math test. She broke half
^^^^ that many on her spelling test. How many did she

break in all?

3. What number must be added to three hundred
^^^ seventy-five to total one thousand?

4. 3.4 + 0.62 + 0.3 5. 4.56 - 3.2
(37) (37)

6. $0.37 + $0.23 + $0.48 7, $5 - m = 50
(5) (3)



Problem set 37 1 85

8. What is the next number in this sequence?

1, 10, 100, 1000, ,...

9. Each side of a square is 100 cm long. How many tiles
^^^^

1 cm on each edge are needed to cover the area?

10. Which digit is in the ten-millions' place in 1,234,567,890?
(12)

11. Three of these numbers are equal. Which number is
^''^

different?

A. — B. 0.1 C. ^^ D. 0.01
10 100

12. Estimate the product of 29, 42, and 39.
(16)

13. 3210 - 3 14. 32,100 - 30 15. $10,000 - $345
(2) (2) ID

16. - + - 17. 3-1- 18. - - -
(24] 4 4 (36) 5 (29) 3 2

111
19. 1- + 2- + 3-
(27) 3 3 3

20. Compare: — + — O — x —
(29)

^
4 4^44

21. Convert the improper fraction ^ to a mixed number.
(26)

'

22. What is the average of 90 lb, 84 lb, and 102 lb?
(18)

23. What is the least common multiple of 4 and 5?
(30)

24. The temperature changed from 11°C at noon to -4°C at
^^^^ 8:00 p.m. How many degrees did the temperature drop?

25. The arrow points to what mixed number on this
^^'^^ number line?

1

I
I I I I I I I I I

I

I I I I I I I I I

I

10 11 12
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26. Write 0.3 and 0.9 as fractions. Then multiply the
^^^^ fractions. Change the product to a decimal number.

27. Write three different fractions equal to 1. How can you
^^^^

tell if a fraction is equal to 1?

28. Instead of dividing 6 by |, Sandy doubled both
^^' numbers and divided 12 by 1. Do you think both

quotients are the same? Write a one or two sentence

reason for your answer.

29. The movie started at 2:50 p.m. and ended at 4:23 p.m.
(32J How long was the movie?

30. Three fifths of the 25 students in the class were girls.

^^^^ How many girls were in the class? Draw^ a diagram to

illustrate the problem.
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LESSON
38

Adding and Subtracting Decimal
Numbers and Whole Numbers •

Squares

Facts Practice: 64 Addition Facts [Test A in Test Masters)

Mental Math: Count by 6's from 6 to 72. Count by 7's from 7 to 84.

a. (4 X 600) + (4 X 25) b. 875 - 125 c. 56 - 19

d. $10.00 - $6.25 e. | of 150 f.
^^° °°

g. 10 + 10, - 2, ^ 3, X 4, + 1, X 4, ^ 2, + 6, - 7

10

Problem Solving: Teresa wanted to paint each face of a cube so

that the faces that were next to each other

were different colors. She wanted to use less

than six different colors. What is the fewest

number of different colors she could use?

Describe how the cube could be painted.

Adding and Here we show two ways to write three dollars.

subtracting

decimal

numbers
and whole
numbers

$3 $3.00

We see that we may write three dollars with or without a

decimal point. We may also write whole numbers with or

without a decimal point. Here are several ways we may
write the whole number three.

3.0 3.00

A decimal point follows the ones' place. A whole
number may be written with a decimal point after the

ones' place. With a calculator, when we enter a whole
number a decimal point is displayed. It may be helpful to

write a whole number with a decimal point when adding

and subtracting decimal numbers with pencil and paper.

Example 1 12 + 7.5

Solution We line up decimal points when adding decimal numbers
so that we add digits with the same place values. The whole



188 Math 76

number 12 may be written with a decimal point to the right

of the digit 2. We Hne up the decimal points and add.

12.

+ 7.5

19.5

Example 2 12.75 - 5

Solution We write the whole number 5 with a decimal point to its

right. Then we line up the decimal points and subtract.

12.75
- 5.

7.75

Squares We know that the four sides of a square are equal in

length. Therefore we can find the perimeter and area of a

square if we know the length of one side. Likewise, if we
know the perimeter of a square we can find the length of

each side and then the area of the square. We divide the

perimeter of a square by four to find the length of one side.

Example 3 The perimeter of a square is 20 cm. What is the length of

each side?

Solution Each side of a square is | of the perimeter. By dividing the

perimeter 20 cm by 4, we find the length of each side of

the square is 5 cm, as we show below.

5 cm

5 cm 5 cm

5 cm

Example 4 The perimeter of a square is 12 inches. What is the area of

the square?
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Solution This is a two-step problem. First we find the length of each
side. Then we can find the area. We divide the perimeter 12

inches by 4 and find that the length of each side is 3 inches.

3 in.

3 in.

Now we multiply 3 inches by 3 inches and find that the

area of the square is 9 square inches.

Practice a. 4 + 2.1 b. 4.3 - 2

c. 3 + 0.4 d. 43.2 - 5

e. 0.23 +4 + 3.7 f. 6.3 - 6

g. 12.5 + 10 h. 75.25 - 25

i. The perimeter of a square is 40 inches. How long is

each side?

j. The perimeter of a square is 24 inches. What is the

area of the square?

Problem set 1. What is the largest factor of both 54 and 45?

38
(20)

2. Roberto began saving $3 each week for summer camp,
^^^^ which costs $126. How many weeks will it take to

save that amount of money?

3. Ghandi was born in 1869. How old was he when he
'^"^ was assassinated in 1948?

4. 3 + 1.2
(38)

5. 3.6 + 4
(38)

7. 5.376 + 0.24 8. 4.75 - 0.6
(37) (37)

6. 5.63 - 1.2
(37)

9. $4 - u^ = 4(2
(3)
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10. Write forty-seven hundredths
(35)

(a) as a fraction.

(b) as a decimal number.

11. Write (9 x 1000) + (4 x 10) + (3x1) in standard
^^^^

notation.

12. Which digit is in the hundredths' place in $123.45?
(34)

13. The perimeter of a square is 100 inches. How long is
'^^' each side?

14. What is the least common multiple of 2, 3, and 4?
(30)

2 2 1
15. 1- + 2- 16. 5-1-
(27) 3 3 (36) 4

^^ 3 p4 ^o 7 11
17. - Ot - 18. —r X TT7
(29) 4 5 (29) 10 10

19. (a) How many f's are in 1?
(30)

(b) Use the answer to part (a) to help you find the

number of f's in 2.

20. Six of the nine players got on base. What fraction of
^^^^

the players got on base?

21. List the factors of 30.
(19)

22. Write 35% as a reduced fraction.
(33)

23. Round 186,497 to the nearest thousand.
(16)

o. 1 ^ ^^ 22 + 23 + 24
24. -217 = 1 25.
(30) 6 (5) O

26. Compare: 24 ^ 8 O 240 - 80
(9)
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27. Write 0.7 and 0.21 as fractions. Then multiply the
^^^^

fractions. Change the product to a decimal number.

28. Peter bought ten carrots for $0.80. What was the cost
^^^^

for each carrot?

29. Which of these fractions is closest to 1?
(31)

A. § B. C. D-l

30. If you know the perimeter of a square, you can find the
^^^^ area of the square in two steps. Describe the two steps.

LESSON
39

Multiplying Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

b. 6 X 45a. (4 X 700) + (4 X 25)

d. $8.75 + $0.75

g. 8 X 5, - 2, + 1, - 7, X 3, + 1, H- 10, ^ 2

e. I of 350

c. 67 - 29
f 2500
^* 100

Problem Solving: Sam has many red socks, white socks, and
blue socks in a drawer. In the dark, Sam
pulled out two socks that did not match. How
many more socks does Sam need to pull

from the drawer to be certain to have a

matching pair?

To find the area of a rectangle that is 0.75 meter long and
0.5 meter wide, we multiply 0.75 m and 0.5 m.

0.75 m

0.5 m
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One way to multiply these numbers would be to write each
decimal number as a fraction and multiply the fractions.

0.75 X 0.5

,

75 5 375
X — ^

100 10 1000

375
The product ^^ can be written as the decimal number 0.375.

We find the area of the rectangle is 0.375 square meter.

Notice that the product 0.375 has three decimal places

and that the factors 0.75 and 0.5 have a total of three

decimal places. Whenever we multiply decimal numbers,

the product has the same number of decimal places as

there are in all of the factors. This fact allows us to

multiply decimal numbers the same way we multiply

whole numbers. After multiplying, we count the total

number of decimal places in the factors and place the

decimal point in the answer so that the product has the

same number of decimal places.

Three decimal r 0.75 We do not align decimal
places in < '~~ points. We just multiply,

the factors Ix 0.5 then count decimal places.

0.375

Three decimal places
in the product

Example 1 Multiply: 0.25 x 0.7

Solution We set up the arithmetic as though we
were multiplying whole numbers,

ignoring the decimal points until after

we multiply. Next, we count the

number of digits to the right of the ^"^^ j^ 3 places

decimal point in the two factors.

There are three. Then we put a

decimal point in the product three

places from the right-hand end. We
write .175 as 0.175.

0.25

0.175.
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Example 2 Multiply: 1.6 x 3

Solution We multiply as though we were
multiplying whole numbers. Then we
count decimal places in the factors.

There is only one. We count one place

in the product and place a decimal

point. The answer is 4.8.

1.6

X 3

4.8

1 place

Practice a. 15 x o.s

c. 1.5 X 0.3

b. 1.5 X 3

d. 0.15 X 3

e. 1.5 X 1.5 f. 0.15 X 10

g. 0.25 X 0.5 h. 0.025 X 100

Problem set l. Mount Everest, the world's tallest mountain, is

39
(12)

twenty-nine thousand, twenty-eight feet high. Use
digits to write that number.

2. There are three feet in a yard. How many yards high is

^'^ Mt. Everest?

3. Bam Bam says his pet dinosaur weighs | as much as a
^^^^ garbage truck. If the truck weighs 12 tons, how much

does his dinosaur weigh?

4. 0.25 X 0.5
(39)

5. $1.80 X 10
(2)

7. 1.23 -H 4 + 0.5 8. 12.34 - 5.6
(38) (37)

10. Write ten and three tenths

(a) as a decimal number.

(b) as a mixed number.

6. 63 X 0.7
(39)

9. $3.00 - $3
(38)

11. Think of two different fractions that are greater than
^^^^ zero but less than one. Multiply the two fractions to

form a third fraction. For your answer to this problem,

write the three fractions in order from least to greatest.
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12. Write the decimal number one hundred twenty-three
^^^' thousandths.

13. Write (6 x 100) + (4 x 10) in standard form.
(32)

14. The perimeter of a square is 40 inches. How many square
'^^^

tiles 1 inch on each edge are needed to cover its area?

15. What is the least common multiple (LCM) of 2, 3, and 6?
(30)

16. Convert ^ to a mixed number and reduce the fraction.
(26)

^

17.
(24)

^1 +
2^

,3 3,
- 1 18. - X - 19. - X 5

(29) 5 3 (29) 9 8

20. A pie was cut into six equal slices. Two slices were
^^^^

eaten. Then what fraction of the pie was left? (Reduce

answers when possible.)

21. What time is 2| hours before 1 a.m.?
(32)

22. On Tim's last four assignments he had 26, 29, 28, and
^^^^ 25 correct answers, respectively. He averaged how

many correct answers on these papers?

23. Estimate the quotient when 7987 is divided by 39.
(16)

24. Compare: 365 - 364 Q 364 - 365
(14)

25. Which digit in 3.675 has the same place value as the 4
^''^ inl4.28?

26. Use your ruler to find the length of the segment to the
^^^^ nearest sixteenth of an inch.

27. Morton bought 12 pencils for $0.96. What was the cost
^^^^

for each pencil?
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3».
28. (a) How many ^'s are in 1?
(30)

(b) Use the answer to part (a) to help you find the

number of |'s in 2.

29. Instead of dividing 390 by 15, Sandy divided both
^^^ numbers by 3 to make the problem 130 ^ 5. Then she

multiplied both of those numbers by two to

make 260 ^ 10. Find all three quotients.

30. Find the area of this rectangle.
(39)

0.5 m

0.3 m
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LESSON
40

Using Zero as a Place Holder •

Circle Graphs

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count by 8's from 8 to 96.

a. (4 X 800) + (4 X 25) b. 1500 + 750

d. $8.25 - $1.50 e. Double 240

g. 4 X 4, - 1, -H 5, X 6, + 2, X 2, + 2, ^ 6

c. 74 - 39
f 480
^' 10

Problem Solving: Copy this problem and fill in the

missing digits.

Using zero

as a place

holder

When subtracting, multiplying, and dividing decimal

numbers, we often find a decimal place with no digit in it,

like these.

0.5_
- 0.32

0.2

X 0.3

0. 6

$0._4

3)$0.12

We may fill an empty decimal place with zero.

In Subtraction

In order to subtract it is sometimes

necessary to attach zeros to the top

number.

Example 1 3-0.4

Solution We place the decimal on the back of

the whole number and line up the

decimal points. We fill the empty
place with zero and subtract.

In Multiplication

When multiplying, we may need to

insert one or more zeros between the

multiplication answer and the decimal

point to hold the other digits in their

proper places.

0.50

- 0.32

3.0

- 0.4

2.6

0.2

X 0.3

0.06
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Example 2 0.12 x 0.3

Solution We multiply and count three places.

We fill the empty place with zero.

0.12

X 0.3

0.036

Example 3 Use digits to write the decimal number twelve thousandths.

Solution The word "thousandths" tells us that there are three places

to the right of the decimal point.

We fit the two digits of twelve in the last two places.

._12

Then we fill the empty place with zero.

0.012

Circle graphs Circle graphs, which are sometimes called pie graphs or

pie charts, display quantitative information in fractions of

a circle. In the chart in Example 4, we see that dogs

represent half of the pets belonging to the students in

Brett's classroom. Circle graphs often express the portions

of a graph in percent form. Instead of stating the number of

dogs as 16, the graph might have stated the portion of pets

that are dogs as 50%.

Example 4 Brett collected information from his classmates about their

pets. He displayed the information about the number of

pets in a circle graph. Use the information in this graph to

answer the following questions:

(a) How many pets are represented in

the graph?

(b) What fraction of the pets are birds?

(c) What percent of the pets are dogs?
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Solution (a) We add the number of dogs, cats, birds, and fish. The
total is 32.

(b) Birds are 4 of the 32 pets. The fraction ^ reduces to |.

So the circle graph was divided in a way to make the

bird portion of the circle | of the circle.

(c) Dogs are 16 of the 32 pets, which means that | of the

pets are dogs. From our fraction manipulatives we
know that | is equivalent to 50%.

Practice' a. 0.2 X 0.3 b. 4.6 - 0.46

c. 0.1 X 0.01 d. 0.4 - 0.32

e. 0.12 X 0.4 f. 1 - 0.98

g. Write the decimal number ten and eleven thousandths.

h. Refer to the circle graph in this lesson. What percent

of the pets are cats?

Problem set l. Refer to the circle graph in this lesson and to your

40 ^^"^
fraction manipulatives. What percent of the pets are

birds?

2. The first slaves were taken to the colony of Virginia in
''^' 1619. African slave trade ended in 1871. How many

years did the slave trade last?

3. White Rabbit is three and a half hours late for a very
'^^' important date. If the time is 2:00 p.m., what was the

time of his date?

4. 3 - 0.3
(40)

5. 1.2 - 0.12
(40)

6. 1 - 0.1
(40)

7. 0.12 X 0.2
(40)

8. 0.01 X 0.1
(40)

9. 4.8 X 0.23
(39)

10. Write one and two hundredths as a decimal number.
(40)

11. Write (6 x 10,000) + (8 x 100) in standard form.
(32)
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12. A square room has a perimeter of 32 feet. How many
^^^'

floor tiles 1 foot on a side are needed to cover the floor

of the room?

13. What is the least common multiple (LCM) of 2, 4, and 8?
(30)

14. 6- + 4- 15. 5-3-
(27) 3 3 (36) 8

16. - X - 17. 2- + 5-
(29) 8 3 (27) 6 6

18. Compare: ^ ^ ^ O 7^ ^ i;
(29) Z Z Z 6

19. 1000 - IV = 567
(3)

20. Eighteen of the thirty students in the class received
^^^^

A's. What fraction of the class received A's?

21. How many whole numbers are factors of 100?
(19)

22. Round $4167 to the nearest hundred dollars.
(16)

The circle graph below gives us some information about

the test scores of some students who took a test. Use the

information in this graph to answer questions 23-26.

5 students

23. How many students took the test?
(40)

24. What fraction of the students received a grade of C on
^''^ the test?
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25. What percent of the students received an A on the test?
(40)

26. Write a "larger-smaller-difference" question that refers
'^°^

to this graph. Then answer the question.

27. In Example 2 of this lesson is the following multi-
^^"' plication fact:

0.12 X 0.3 = 0.036

Arrange these numbers to form another multiplication

fact and two division facts.

28. Instead of dividing 240 by 15, Sandy divided both
^^^ numbers by 3 to make 80 -^ 5. Then she doubled both

numbers to make 160 ^ 10. Find all three quotients.

29. Forty percent of the 25 students in the class are boys.
^^^^ Write 40% as a reduced fraction. Then find the

numbers of boys in the class.

30. What mixed number is represented by point A on this
^^^^ number line?

II I I M II»
|
lllllll l l

|
l
- ^
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Renaming Fractions by
Multiplying by 1

Facts Practice : 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12's from 12 to 96.

a. 4 X 125

d. $6.75 +

g. 3 X 4,-

b.

$2.50 e.

2, X 5,-2,^ 6,

825 + 50

1 of 1000

+ 1,^ 3

c.

f.

67 + 8
580
10

Problem Solving: The average

the numbers
of two numbers is 25. If one of

is 19, what is the other number?

With our fraction manipulatives we have seen that the

same fraction may be named many different ways. Here

we show six ways to name the fraction |.

D e
In this lesson we will practice renaming a fraction by

multiplying the fraction by a fraction equal to 1. Here we
show six ways to name 1 as a fraction.

We know that when we multiply a number by 1, the

product equals the number multiplied. So if we multiply f

by 1, the answer is |.

X 1 =
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However, if we multiply | by a fraction equal to 1, the

answer will be a different name for |. We multiply | by |,

|, and I to make three different fractions equal to |.

4 2 J 6 2 J 8

The fractions |, |, and | are all equivalent to |.

Example 1 Write a fraction equal to | that has a denominator of 20.

2 20

Solution To rename a fraction, we multiply the fraction by a

fraction equal to 1. The denominator of | is 2. We want to

make an equivalent fraction with a denominator of 20.

1 = -^
2 20

Since we need to multiply the denominator by 10, we
multiply f by j§.

1 10 ^ 10

2 ^ 10 ~ 20

Example 2 Write I and | as fractions with denominators of 6. Then add

the renamed fractions.

Solution We multiply each fraction by a fraction equal to one to

form fractions that have a denominator of 6.

1 = 1 1 = 1
2 6 3 6

We multiply | by f . We multiply | by f

,

1 3_3 1 2^22^3~6 3^2~6
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The renamed fractions are | and |. We are told to add
these fractions.

3 ^ 2 ^ 5

6 6 ~ 6

Practice Complete each equivalent fraction by multiplying each
fraction by a fraction equal to 1.

1 ? , 2 ?
a- :t = ^T b. - = -

3 12 3 6

3 ? J 3 ?

4 8 4 12

e. Write | and | as fractions with denominators of 12.

Then add the renamed fractions.

f. Write I as a fraction with 12 as the denominator.

Subtract the renamed fraction from ^. Reduce the

subtraction answer.

Problem set l. Write | and I as fractions with denominators of 6.

41
''^^^ Then add the renamed fractions. Write the answer as a

mixed number.

2. Our own galaxy, the Milky Way, may contain two
^^^^ hundred billion stars. Write that number.

3. The rectangular school yard is 120 yards long and 40
^^^^ yards wide. How many square yards is its area?

4. Write 40% as a reduced fraction.
(33)

In problems 5 and 6, multiply | by a fraction equal to 1 to

complete each equivalent fraction.

1 '? 1 ?

(4iJ 2 ~ 8 (41) 2 ~ 10

7. 4.32 + 0.6 + 11 8. 6.3 - 0.54
(36) (37)
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9. 0.15 X 0.15
(40)

10. What is the reciprocal of f?
(30)

11. Which digit in 12,345 has the same place value as the
^''^ 6 in 67.89?

12. What is the least common multiple of 3, 4, and 6?
(30)

13.
(27)

5^ + 4
5 5

14. 6 -
(27) 3

15.
(29)

8 1— X -
3 2

16.
(29)
1- 17. 1 -

(27)

1

4
18.
(28)

10 5

10 5

19. Make three different fractions that are equal to | by
^^^^ multiplying | by three different fraction names for 1.

20. List the factors of 35.
(19)

21. In three games Alma's scores were 12,643, 9870, and
^^^^

14,261. What was her average score per game?

o -1 yc
22. Estimate the quotient of
(16)

^ 41

23. How many doughnuts are in | of a dozen? Draw a
^^^^ diagram to illustrate the problem.

24. Write | with a denominator of 8. Subtract the renamed
^^^^ fraction from |.

25. What is the perimeter of this q4^
^^^ rectangle?

26. What is the area of this rectangle?
(31)

0.2 m
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27. The regular price (r) minus the discount [d] equals the
^^^ sale price (s).

r - d = s

Arrange these letters to form another subtraction fact

and two addition facts.

28. Here we show the same division problem written three
^^^ different ways. Identify which number is the divisor,

which is the dividend, and which is the quotient.

4 ^ 4)20 ^^ • ^ ^

29. What time is 2| hours after 11:45 a.m.?
(32)

30. (a) How many |'s are in 1?
(30)

fb) Use your answer to part (a) to help you find the

number of |'s in 3.
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LESSON
42

Equivalent Division Problems •

Missing Number Problems with
Fractions and Decimals

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)

Mental Math: Count by 6's to 72. Count by 8's to 96.

a. 4 X 225 b. 720 - 200 c. 37 + 28

d. S200 - $175 e. | of 1200 f.

g. 8 X 4,- 2, X 2, + 3,- 7, X 2,- 3

$70.00
10

Problem Solving: You can "roll" six different numbers with one

number cube (1-6). You can roll eleven

different numbers with two number cubes

(2-12). How many different numbers can you
roll with three number cubes?

Equivalent The following two division problems have the same

division quotient. We call them equivalent division problems,

problems Which problem seems easier to perform mentally?

(a) 700 - 14

(b) 350 - 7

We can change problem (a) to problem (b) by dividing

both 700 and 14 by 2.

700 - 14

i

Divide both 700 and 14 bv 2.

350 ^ 7

By dividing both the dividend and divisor by the same

number, in this case 2, we formed an equivalent division

problem that was easier to divide mentally.



Equivalent division problems 207

We may also form equivalent division problems by
multiplying the dividend and divisor by the same number.
Consider the following equivalent problems:

(0 7I . 1
2 2

(d) 15 ^ 1

We changed problem (c) to problem (d) by doubling both

7| and |, that is, by multiplying both numbers by 2.

1

Multiply both 7^ and | by 2.

15 -^ 1

Example 1 Make an equivalent division problem; then calculate the

quotient.

1200 -H 16

Solution Instead of dividing 1200 by the tw^o-digit number 16, we
can divide both the dividend and the divisor by 2 to form
the equivalent division of 600 divided by 8.

Divide both yc
,5 numbers by 2. ,j

16)1200 -8)600
56

40

40

Both quotients are 75, but dividing by 8 is easier than

dividing by 16.

Notice that there are often equivalent problems that

can be made.

1200 ^ 16 — 600 - 8 —»- 300 ^ 4 — 150 - 2

All of these problems have the same quotient.
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Example 2 Find an equivalent problem for this division problem and
calculate the quotient.

1 1
7- ^ 2-
2 2

Solution Instead of performing the division v^ith these mixed
numbers, we will double both numbers to make a whole
number division problem.

^ 2-

Missing

number
problems

with

fractions

and decimals

Multiply both 7| and 2| by 2.

1

15 ^ 5 = 3

Since Lessons 3 and 4 we have practiced finding missing

numbers in whole number arithmetic problems. Beginning

in this lesson we will find missing numbers in fraction

and decimal problems. If you encounter a problem and
you feel unsure how to find the solution, try making up a

similar, easier problem to help you think of how to find

the answer.

Example 3 d - 5 = 3.2

Solution This problem is similar to d - 5 = 3. We remember that

we find the first number of a subtraction problem by
adding the other two numbers.

5

+ 3.2

8.2

We find that d equals 8.2.

Example 4 / + l = i
^ 5 5
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Solution This problem is like / + 1 = 4. We can find a missing

addend by subtracting the known addend from the sum.

We find that /equals f.

Example 5 -n = i

Solution Two numbers are multiplied and the product is 1. This is

only true when the two factors are reciprocals. So the

problem is to find the reciprocal of the known factor, |.

Reversing the terms off makes the fraction |.

15

15
, which equals 1

We find that n equals |.

Practice a. Make an equivalent division problem for 5 -^ | by
multiplying both the dividend and divisor by 3. Then
find the quotient.

b. Make an equivalent division problem for 266 -^ 14 that

has a one-digit divisor. Then find the quotient.

c. 5 - d = 3.2 ^ f
1 4

^•^"5 = 5

e. 277 + 1- = 4
5

I -w = 1
8

Problem set l. What number must be added to six thousand, eighty-

42 ^^^ four to get a sum of ten thousand?

2. If one hundred fifty knights could sit at the Round
^"^ Table and only one hundred twenty-eight knights were

seated, then how many empty places were at the table?
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3. Frank started running the marathon at 11:50 a.m. and
finished 2 hours and 11 minutes later. At what time

did he finish?

o7 3
4. 3 1-
(42) 8 8

5 1
7. — X —

(29) 8 5

2 ?
10.
(41) 3 ~ 6

5. 6 - u^ = 1- 6. IT7 - 4^ = 6-
(42) 5 (42) 4 4

8. - X 5 9. -77 = 1

(29) 4 (42) 3

1

1
'?

11. - = -
(41) 2 6

12. Compare: - O ~ ^ ~
(29) 2 2 2

13. The temperature was 8°F at midnight but dropped 15°F
(14)

by morning. What was the morning temperature?

14. Write the decimal number for nine and twelve

hundredths.

15. Round 67,492,384 to the nearest million.
(16)

16. 46.37 + 5.93 + 14 17. 12 - d = 1.43
(38) (42)

18. 0.37 X 100 19. 0.6 x 0.4 x 0.2
(39) (40)

20. The perimeter of a square room is 80 feet. The area of
(38)

the room is how many square feet?

21. Divide 100 bv 16 and write the answer as a mixed
(ofi)

^

number. Reduce the fraction part of the mixed number.

22. Instead of dividing 100 by 16, Sandy divided the
^"^^^

dividend and divisor by 4. What new division

problem did Sandy make? What is the quotient?
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1

23. Make an equivalent division problem for 4| ^ | by
^^^^ doubling both the dividend and divisor and then find

the quotient.

24. What is the least common multiple (LCM) of 4, 6, and 8?
(30)

25. What are the next three numbers in this sequence?
(17)

J_ 1 A 1 _5_ 3 _7_

16' 8' 16' 4' 16' 8' 16' ' ' '
••'

26. Find the length of this segment to the nearest eighth of
^^^^ an inch.

27. To v^hat mixed number on this number line is the
^^^^

arrov^ pointing?

28. Write | and | as fractions w^ith denominators of 10.
'^^^ Then add the renamed fractions.

29. Forty percent of the 20 seats on the bus vuere
(22.33)

Q(^(^^p^g(^ Write 40% as a reduced fraction. Then find

the number of seats that w^ere occupied. Drawr a

diagram to illustrate the problem.

30. Describe how^ to form the reciprocal of a fraction.
(30)
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LESSON
43

Simplifying Decimal Numbers •

Comparing Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

a. 4 X 325

d. $8.50 + $2.75

g. 6 X 8,- 3,- 5,

b. 426 + 35

e. I of 1400

+ 1, X 6, + 3,- 9

c.

f.

28 + 57
S15.00
100

Problem Solving: Jeana folded a square paper in half

from top to bottom. Then she

folded the folded paper in half from
left to right so that the four corners

were together at the lower right.

Then she cut off the lower right

corners as shown. What will the

paper look like when it is unfolded?

cn
cut
/

4 corners

Simplifying Perform these two subtractions with a calculator. Which
decimal calculator answer differs from the printed answer?

numbers
425 4.25

-125 -1.25

300 3.00

A calculator automatically simplifies decimal numbers.

Zeros at the end of a decimal number are removed. A
decimal point at the end of a whole number is shown on a

calculator although we usually remove the decimal point if

no digits follow it. So 3.00 simplifies to 3. on a calculator.

We remove the decimal point and write 3 only.

Example 1 Multiply 0.25 and 0.04 and simplify the product.

Solution We multiply.

0.25

0.04

0.0100
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If we perform this multiplication on a calculator the

answer 0.01 is displayed. The calculator simplifies the

answer by removing zeros at the end of a decimal number.

0.0100 simplifies to 0.01

Decimal answers in this book are printed in simplified

form unless otherwise stated.

Zeros at the end of a decimal number do not affect the

value of the decimal number. Each of these decimal

numbers has the same value because the 3 is in the tenths'

place.

0.3 0.30 0.300

Although 0.3 is the simplified form, sometimes it is

useful to attach extra zeros to a decimal number. For

instance, comparing decimal numbers can be easier if the

numbers being compared have the same number of

decimal places.

Example 2 Compare: 0.3 O 0-303

Solution When comparing decimal numbers it is important to pay
close attention to place values. Writing both numbers with

the same number of decimal places can make the job of

comparing easier. We will attach two zeros to 0.3 so that it

has three decimal places like 0.303.

0.3 O 0.303

0.300 O 0.303

We see that 300 thousandths is less than 303 thousandths.

We write our answer this way.

0.3 < 0.303

Example 3 Arrange these numbers in order from least to greatest:

0.3 0.042 0.24 0.235
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Solution We will write each number with three decimal places.

0.300 0.042 0.240 0.235

Then we arrange the numbers in order, omitting ending
zeros.

0.042 0.235 0.24 0.3

Practice Write these numbers in simplified form:

a. 0.0500 b. 50.00

c. 1.250 d. 4.000

Compare these decimal numbers:

e. 0.2O0-15

f. 12.501-25

g. 0.012O0-12

h. 0.3lO0.039

i. 0.4O 0-40

j. Write these numbers in order from least to greatest.

0.12, 0.125, 0.015, 0.2

Problem set l. What is the sum of the third multiple of four and the

43 "'^ third multiple of five?

2. One mile is 5280 feet. How many feet is five miles?
(15)

Mt. Everest is 29,028 feet high. Mt. Whitney is 14,495 feet

high. Use this information to answer questions 3 and 4.

3. Mt. Everest is how many feet higher than Mt. Whitney?
(13)

4. How many feet more than 5 miles high is Mt. Everest?
"'' (Refer to question 2.)
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1 4 3
5. 5- - Pt^ = 4 6. n7 - 6- = 1-

(42) 3
'

(42) 5 5

(27) 4 4

8. What is the reciprocal of A?
(30)

1^

9. Write thirty-two thousandths as a decimal number.
(35)

10. 6)24,042 11. 10)$36.00
(2) (2)

12. Compare: 0.25O 0-125
(43)

13. Write the standard numeral for (6 x 100) + (4 x 1).
(32)

14. Write a division problem that is equivalent to 8| h- |
^^^^ by doubling the dividend and divisor. Then find the

quotient.

15. (a) How many |'s are in 1?
(30)

(b) Use your answer to part (a) to help you find the

number of I's in 3.

16. What is the least common multiple of 2, 3, 4, and 6?
(30)

17. 6.74 + 0.285 + / = 11.025
(42)

18. 0.4 - d = 0.33
(42)

19. 1.6 X 4.2 20. I = -^ 21. I = -^
(39) (41) 4 IZ (41) O iZ

22. Find the average of 26, 37, 42, and 43.
(18)

23. Round 364,857 to the nearest thousand.
(16)

24. Write the next two numbers in this sequence.
(10)

1,6,4,9, 7, 12, , , ...
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25. List the factors of 100.
(19)

26. Write 9% as a fraction. Then write the fraction as a
^^^^

decimal number.

27. Write ^ and 3 as fractions with denominators of 12.
^^^' Then add the renamed fractions.

28
(28)

. Which percent best describes the

shaded portion of this rectangle and
why?

A. 80% B. 40%
C. 60% D. 20%

29. Walt started working at 10:30 a.m. and finished
^^^^ working at 2:15 p.m. How many hours and minutes

did Wah work?

30. Which of these numbers is closest to 1?
(43)

A. 0.1 B. 0.8 C. 1.1 D. 1.2

31. What mixed number corresponds to point x on this
^^^^ number line?

I
I I I I I I

X

10 11
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ILESSON

144

Dividing a Decimal Number
by a Whole Number

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count up and down by 25's between 25 and 300.

a. 4 X 425 b. 375 + 500 c. 77 + 18

d. $12.00 - $1.25 e. | of 1500 f.

g. 4 X 8, - 2, - 3, + 2, - 3, X 5, + 1,^3

$40.00
10

Problem Solving: Sheldon used six blocks to build this

three-step shape. How many blocks

would be in a six-step shape? ^
Dividing a decimal number by a whole number is like

dividing dollars and cents by a whole number.

$0.45

5)$2.25

0.45

5)2.25

Notice that the decimal point in the quotient is

directly above the decimal point in the dividend. Decimal

division answers are not written with remainders. Instead,

we attach zeros to the end of the number we are dividing

and continue dividing.

Example 1 3)4^

Solution The decimal point in the quotient is

straight up from the decimal point in

the dividend.

Example 2 3)0.24

Solution The decimal point in the quotient is

straight up. We fill the empty place

with zero.

1.4

3j4^
3

1 2

1 2

0.08

3)0.24

24
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Examples 5 Joe

Solution The decimal point in the quotient is

straight up. To complete the division,

we attach a zero to 0.6 making the

equivalent decimal number 0.60.

Then we continue dividing.

0.12

5)0.60

5_
10

10

Practice* a. The distance from Margaret's house to school and back
is 3.6 miles. How far does Margaret live from school?

b. The perimeter of a square is 6.4 meters. How long is

each side of the square?

Find each quotient:

4.5
c. d. 0.6 ^ 4 2)0.14

/f. 0.4 ^ 5 g. 4103 h.
0.012

i. lOjlA
0.7 L 0.1 ^ 4

Teacher Note: As a class activity, conduct a survey of class

members and members of their families to find

the favorite movies of the population. Set the

rules for the survey in class. Students should

collect responses at home. Assemble and display

the data collected at a later class meeting.

Problem set l. By what fraction must | be multiplied to have a

44 ^'"^ product equal to 1?

2. How many twenty-dollar bills equal one thousand dollars?
(15)

3. Cindy made | of her 24 shots at the basket. Each basket
^^^' was worth 2 points. How many points did she make?
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A44)
4.5 5. 8)0.24y (44)

6. 5)08
(44)

7. What is the least common multiple (LCM) of 2, 4, 6,
^''^ and 8?

8. 6 - ii7 = 2^=^

r42; 10
9. g - 2- = 5-
(42) 5 5

10. 4- - 2-
(27) 8 8

11. Estimate the product of 694 and 412.
(16)

12. 5.36 + 9 + 0.742
(38)

14. 0.7 X 0.6 X 0.5
(39)

13. m - 1.56 = 1.44
(42)

15. 0.46 X 0.17
(40)

16. Convert the improper fraction ^ to a mixed number
^^^^ with the fraction reduced.

17. Brenda's car traveled 177.6 miles on 8 gallons of gas.
^^^^ Her car traveled an average of how^ many miles per

gallon? Use an "equal groups" pattern.

18. -of

6

(29) 8

1Q 9 2
19. — X -
(29) 4 3

20. Write a fraction equal to | that has 12 as the
(41)

denominator. Then subtract ^2 from the fraction.

Reduce the answer.

21. The perimeter of a square is 24 feet. The area of the
^^^^ square is how many square feet?

22. Write 27% as a fraction. Then write the fraction as a
^^^^ decimal number.

23. Use your ruler to find the length
'^^^^

of this rectangle to the nearest

eighth of an inch.
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24. Seventy-five percent of the 20 answers were correct.

Write 75% as a reduced fraction. Then find the

number of answers that were correct. Illustrate the

fractional part problem.

25. The product of | and | is |.
(29)

1 2 1

2
"^

3 ~ 3

Arrange these numbers to form another multiplication

fact and two division facts.

26. Which percent best describes the
'^'^ shaded portion of this circle?

Why?
A. 80% B. 60%
C. 40% D. 20%

27. Write nine hundredths
(35) , , r .

[a J as a traction.

(b) as a decimal number.

28. Write a division problem that is equivalent to 5 h- |
^^^'' by multiplying both the dividend and divisor by three.

Then find the quotient.

29. The average number of students in three classrooms
^^^^ was 24. Altogether, how many students were in the

three classrooms?

30. Ask your family members about their favorite movies.
''''^^ Record the information to add to the class survey.
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LESSON
45

Writing Decimal Numbers in

Expanded Notation • Other
Multiplication Forms

Facts Practice : 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12's from 12 to 108.

a. 4 X 525 b. 567 - 120 c. 38 + 17

d. $5.75 + $2.50 e. 1 of 950 f.
2000
100

g. 9 X 7, + 1, - 8, X 3, + 1, X 2,- 1,- 7

Problem Solving: Copy this problem and fill in the

missing digits. +

8

Writing We may use expanded notation to write decimal numbers

decimal just as we use expanded notation to write whole numbers.

numbers in The values of some decimal places are shown in this table.

expanded
notation

Decimal Place Values

J_
10

1

100 1000

ones tenths' hundredths' thousandths'

We write 4.025 in expanded notation this way:

(4x1) +
^ f

2 X
100

+
A

5 X
1000

The zero that serves as a place holder is usually not

included in expanded notation. I

Example 1 Write 5.06 in expanded notation.
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Solution The 5 is in the ones' place and the 6 is in the hundredths'
place.

(5x1) +
f
6 X

100

Example 2 Write
f
4 X

10
+

A

5 X
1000

as a decimal number.

Solution We write a decimal number with a 4 in the tenths' place

and a 5 in the thousandths' place. No digits in the ones'

place or hundredths' place are indicated, so we write zeros

in those places.

0.405

Other To indicate multiplication we may use a times sign, a dot,

multiplication or write the numbers side by side without a sign. Each of

forms these expressions means that 7 and iv are multiplied.

(1) 7 X H^ [2] 1 ' w (3) Iw

Notice that the multiplication dot in form (2) is

elevated and is not in the position of a decimal point.

Form (3) may be used to show the multiplication of two or

more letters, of a number and a letter, or of two numbers.

Iwh 4s 3(5)

When two numbers like 3 and 5 are multiplied, one or

more sets of parentheses may be used so that 3 times 5 is

not confused with 35. Each of these ways is a proper use of

parentheses to indicate the multiplication of 3 and 5,

although the first form is most commonly used.

3(5) (3)(5) (3)5

Recall that the order of two factors may be reversed

without changing the product.

5 = 5
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This property of multiplication is known as the

commutative property of multiplication. We may use this

property to rearrange factors in an expression.

2-3-2-5-3-5 = 2-2-3-3-5-5

Example 3 If 7 equals 8 and w equals 5, than what number does Iw equal?

Solution The expression Iw means 7 times w. We are given that

7 = 8 and w = 5. So 7pv equals 8 times 5, which is 40.

Example 4 Use the commutative property of multiplication to arrange

these factors in order from least to greatest.

2 • 5 7 • 2 • 3 • 2 • 3

Solution We are not told to multiply the factors, just to rearrange

the factors.

22223357
Practice* Write these numbers in expanded notation:

a. 2.05

b. 20.5

c. 0.205

Write these numbers in decimal form:

d. (7 X 10) + 8 X
A

10

e. 6 X — + 4 X
100

Multiply a^ indicated:

f. 4(2.5) g. 7 • 5 h.
f^V'^^

v3yyh
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i. If 7 = 6, H^ = 5, and /] = 4, then what number does
Iwh equal?

j. Use the commutative property to arrange the factors in

the numerator and the denominator in order from least

to greatest. (Do not move factors betw^een the

numerator and denominator.)

3 • 5 • 2 • 5 • 2 • 3

2 • 2 • 3 • 2 • 7

Teacher Note: Conclude the Favorite Movie Survey by tallying

the responses in a frequency table and by
displaying the results in a graph.

Problem set l. When a fraction w^ith a numerator of 30 and a

45 ^^^^ denominator of 8 is converted to a mixed number and
reduced, v\^hat is the result?

2. Normal body temperature is 98.6° on the Fahrenheit
^"^

scale. A person v^ith a temperature of 100. 2°F would
have a temperature how many degrees above normal?

Use a "larger-smaller-difference" pattern.

3. Four and twenty blackbirds is how many dozen?
(15)

4. Write (5 x 10) -h 6 x
(45)

10
+ 7 X 1

1000
in decimal form.

5. Twenty-one percent of the earth's atmosphere is

^^^^ oxygen. Write 21% as a fraction. Then write the

fraction as a decimal number.

6. Twenty-one percent is slightly more than 20%. Twenty
^^^^ percent is equivalent to what reduced fraction?

7. 5)6.35
(44)

10. X + 3^
(42) O

8. 4ja5
(44)

9. 8)1.0
(44)

= 9
1 3

11. 164 + 4^
(27) 4 4
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7 S
12. y - 1- =.2-

13. 5.63 + 26.9 + 12 + w = 44.53
(42)

14. 1 - g = 0.235
(42)

15. 3.7 X 0.25
(39)

3 ?
16. - = -
f4ij 4 8

17. -
(41) 4

?

12

18. What is the least common muUiple of 3, 4, and 8?
(30)

19. Compare: ^ O 0-1
(43)

20. Which digit is in the thousandths' place in 1,234.5678?
(34)

21. Estimate the quotient when 3967 is divided by 48.
(16)

22. The area of a square is 100 square centimeters. How
^^^^ long is each side?

23. There are 100 centimeters in 1 meter and 1000 meters in

1 kilometer. How many centimeters are in 2 kilometers?

1 4
24. - .

-
(29) 2 5

^oVc^
25.
(45) v4yyh

26. If b = 8 and h = 4, then what number does bh equal?
(45)

27. Use the commutative property of multiplication to
^^^^ rearrange these factors in order from least to greatest.

3-7-2-5-2-3-3-5

28. Use your ruler to find the width of

this rectangle to the nearest eighth

of an inch.
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29. (a) How many |'s are in 1?
(30)

(b) Use your answer to part (a) to find the number of

8
's in 3.

30. Rename | and |
^^^' renamed fractions are 6

fractions.

so that the denominators of the

Then add the renamed

LESSON
46

Mentally Multiplying Decimal
Numbers by 10 and by 100

Facts Practice: 100 Multiplication Facts (Test E in Test Masters)

Mental Math: Count by 9's from 9 to 108.

a. 4 X 925 b. 3 X 87

d. $9.00 - $1.25 e. |ofS12.50

g. 6 X 8, + 2,x 2,-10.- 9, + 5,^ 3, + 1,H- 6

c. 56 - 19
f S25.00
^- 10

Problem Solving: The average of two numbers is 44. If one of

the numbers is 34, what is the other number?

When we multiply whole numbers by 10 or by 100 we
may mentally attach zeros to the number we are

multiplying to find the product.

24 X 10 = 240

24 x 100 = 2400

It may seem that we are just attaching zeros, but we are

actually shifting the digits to the left. When we multiply 24

by 10, the digits shift one place to the left. When we
multiply 24 by 100, the digits shift two places to the left.

The zeros hold the 2 and the 4 in their proper places.

one-place shift

two-place shift

1000s 100s 10s Is

2 4

2 4

2 4

24

24 X 10

24 X 100
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When we multiply a decimal number by 10, the digits

shift one place to the left. When we multiply by 100, the

digits shift two places to the left. Here we show the

products when 0.24 is multiplied by 10 and by 100.

10s Is
i^^

1 s100^

• 2 4

2 • 4

2 4

0.24

0.24 X 10

0.24 X 100

Although it is the digits that are shifting one or two
places to the left, we get the same effect by shifting the

decimal point one or two places to the right.

0.24 X 10 = 2.4

one-place shift

0.24 X 100 = 24

two-place shift

Example 1 3.75 x lo

Solution Since we are multiplying by 10, the product will have the

same digits as 3.75, but the digits will be shifted one place.

The product will be 10 times as large, so we mentally shift

the decimal point one place to the right.

3.75 X 10 = 37.5 (one-place shift)

We do not need to attach any zeros because the

decimal point serves to hold the digits in their proper

places.

Example 2 3.75 x loo

Solution Multiplying by 100, we mentally shift the decimal point

two places to the right.

3.75 X 100 = 375. (two-place shift)

We do not need to attach zeros. Since there are no
decimal places we may remove the decimal point to

simplify the answer.

375
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Examples ^x^^
0.4 10

Solution Multiplying 1.2 and 0.4 by 10 shifts both decimal points

one place.

1.2 ^^ 10 ^ 12

0.4 10 4

The expression ^ means to divide 12 by 4.

Practice Mentally calculate the product of each multiplication:

a. 0.35 X 10 b. 0.35 x 100

c. 2.5 X 10 d. 2.5 X 100

e. 0.125 X 10 f. 0.125 x 100

Answer "true" or ''false" to the following statements:

g. If 0.04 is multiplied by 10, the product is a whole number.

h. If 0.04 is multiphed by 100, the product is a whole number.

Multiply as shown. Then complete the division.

. 1.5 10 . 2.5 100
1. X — 1. X

0.5 10 ' 0.05 100

Problem set l. The first positive odd number is 1. The second is 3.

46 ^^°^ What is the tenth positive odd number?

2. Giant tidal waves can travel 500 miles per hour. How
^^^^ long would it take a tidal wave traveling at that speed

to cross 3000 miles of ocean?

3. Jose bought Carmen one dozen red roses, two for each
'^^^ month he had known her. How long had he known her?

4. m - 1.25 = 3.75 5. (0.5)(0.12)
(42) (39)
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6. If s = |, then what number does 4s equal?
(45)

7. Write 6.25 in expanded notation.
(45)

8. Write 99% as a fraction. Then write the fraction as a
^^^^ decimal number.

9. 12)0.18 10. 10)12.30
(44) (44)

11. u- ^ 12 = 36 12. 5y = 1.25
(4) (42)

13. Three of the twelve months begin with the letter /.

^^^^ What fraction of the months begin with /?

14.
(42)

n + 5— =

12
= 10 15.

(42)

m -4--1

16.
(27) 4 4

17.
(29)

5

3

5
X —

4

18.
(41)

3 _ ?

4 20
19.
(41)

3

5

?

20

20. Bob's scores on his first five tests were 18, 20, 18, 20,
^^^^ and 20. His average score is closest to which of these

numbers?

A. 17 B. 18 C. 19 D. 20

21. Which factors of 20 are also factors of 30?
(19)

22. Mentally calculate the product of 6.25 and 10.
(46)

23. Multiply as shown. Then complete the division.
(46)

1.25 10

0.5 10

24. What number is equal to "threescore and ten"?
^^' (Remember, a score is 20.)
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25. Use the chart to find out how many more days it takes
^"^ Mars to go around the sun than it takes the earth to go

around the sun.

Planet
Earth days to

orbit the sun

Mercury 88

Venus 225

Earth 365

Mars 687

26. In the time it takes Mars to travel around the sun once,
^^^^ Venus travels around the sun about how many times?

27. Use your ruler to find the length
^^^' and width of this rectangle.

28. Calculate the perimeter of the rectangle in problem 27.
(8)

29. Rename | so the denominator of the renamed fraction
'^^^

is 10. Then subtract the renamed fraction from ^.
Remember to reduce the answer.

30. When we mentally multiply 15 by 10, we may think of
^^^^

attaching a zero to 15 to make the product 150. When we
multiply 1.5 by 10, why can't we attach a zero to make the

product 1.50?
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LESSON
47

Subtracting Mixed Numbers with
Regrouping, Part 1

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

a. 8 X 25 b. 630 - 50

d. $4.50 + 75c: e. | of $15. 00

g. 4 X 7, - 1, ^ 3, X 4, ^ 6, X 3, - 2

c. 62 + 19
f $25.00
^' 100

Problem Solving: Brad's first two test scores were 85 and 85.

What score does he need on his third test to

have an average score of 90 on his first three

tests?

Here is another "some went av^ay" story about pies.

There were 4^ pies on the restaurant shelf. The
server sliced one of the whole pies into sixths.

Then the server removed i| pies. How many pies

were left on the shelf?

We w^ill illustrate this story with circles. There were 4|
pies on the shelf.

The server sliced one of the pies into sixths. This makes

3 1 pies, which equals 4| pies.
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The server removed l| pies. So 2| pies were left on the shelf.

\> [>

Now we will show the arithmetic for subtracting l|

from 4|.

4| pies

-l| pies

We cannot subtract | from ^, so we will rename 4|. Just

as the server sliced one of the pies into sixths, so we will

take one of the four wholes and change it to |. This

makes three wholes plus | plus |. We combine the | and

i, which makes 3|.

4^ •

3 -1- 1

6
3- pies

- 1^
— --6

2^

pies

pies

Example 5^ - 2^

Solution We cannot subtract f from |, so we will rename 5|. We
take one of the five wholes and make |. Then we combine

I and I to make 4 1 . Now we subtract.

A 3 1

4 + 3 + 3

2^

- 4

- 2

^3



Practice* a.

d. H
-2-.

b.

e.

Problem set 47

3| c. 51

-2f -If

7A
12

f. 61

_ 4IO
12 -2f

233

Problem set l. The average of two numbers is ten. What is the sum of

47
fi8j

the two numbers?

2. What would be the cost of 10.0 gallons of gasoline
^'^^ priced at $1,449 per gallon?

3. The movie started at 11:45 a.m. and ended at 1:20 p.m.

The movie was how many hours and minutes long?

4. Three of these numbers are equal to each other. Which
^^^^ number is different?

A. B. 0.2 C. 0.5 D.
10

20

5. Arrange these numbers in order from least to greatest:
(43)

1.02 0.102 0.12 1.20

6. 0.1 + 0.2 + 0.3 + 0.4
(37)

7. (8)(0.125)
(39)

8. The hike to the waterfall was 3 miles. After hiking 2.1
^"^ miles, how many more miles was it to the waterfall?

9. Estimate the sum of 4967, 8142, and 6890.

11. Ojog 12. 4ja9

(16)

10. 8)0.144
(44) (44) (44)

13. What is the price of 100 pens at 39q; each?
(46)

14. Write (5 x 10) + (6 x ^) + (4 x j^) as a standard
^^^ number.

15. What is the least common multiple of 6 and 8?
(30)
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16. vr - 7— = 5—
(42) 12 12

17. 12 - 217 = 5-
(42) 3

18. 77 + 2- = 5^
f42j 4 4

20. What number is f of 60?

/^ n Vn^
19.
(45) vioyv2y

21. The temperature rose from -12°F to 5°F. How many
'^^^ degrees did the temperature rise?

22. What number is halfway between 440 and 660?
(18)

23. -
(41) 8

?

24

24. The perimeter of this square is

^^^ four feet. What is the perimeter in

inches?

25. The area of this square is one

square foot. What is the area in

12 in.

1ft 12 in.

1ft

square inches?

26. If r = 60 and t = 4, then what does rt equal?
(45)

27. Seventy-five percent of the 32 chairs in the room were
^^^^ occupied. Write 75% as a reduced fraction. Then find

the number of chairs that were occupied.

28. Rename | and | as fractions with denominators of 12.
^^^^ Then add the renamed fractions.

29. Multiply as shown. Then simplify the answer.
(46)

3.5 10

0.7 10

30. There were 3^ pies on the shelf. Explain how the server
(47)

can take l| pies from the shelf.
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Dividing by a Decimal Number

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

Mental Math: Count by 12's from 12 to 120.

a. (8 X 100) + (8 X 25) b. 290 + 50

d. $5.00 - $3.25 e

g. 5 X 10, H- 2, + 5,-H 2, + 5,-
I of $30.00

2,^ 2

c. 58 - 19
f 4000
^' 100

Problem Solving: The P.E. class ran

around the school

block, starting and
finishing at point A.

Instead of running all

the way around the

block, Brad took what

1 00 m 1 00 m

100 m
1

1

1

1 200 m
100 m

[ 1

200 m

he called his "shortcut," shown by the dotted

line in the diagram. How many meters of

running did Brad save by taking his

"shortcut"?

When the divisor of a division problem is a decimal

number, we change the problem so that the divisor is a

whole number.

1.24

0.4-

0.4)1.24

J
The divisor is a decimal

number. We will change

the problem before we
divide.

One way to change the problem is to multiply the

divisor and the dividend by 10. Notice that multiplying

both numbers by 10 does not change the division answer.

2 2

4j8 —^ 40180

Multiplying 4 and 8 by 10 does

not change the answer.
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If we multiply the divisor and dividend by 10 in ^^,
the new problem has a whole number divisor.

1.24 10 12.4
decimal— 0.4 10 4 -^ whole number
divisor divisor

We divide 12.4 by 4 to find the quotient.

3.1

4)12.4

0.4

Example 1
i^

^ 0.04

Solution The divisor, 0.04, is a decimal number with two decimal

places. To make the divisor a whole number, we will

multiply ^^ by —^ to shift the decimal point two places.

1.24 ^ 100 ^ 124

0.04 100 4

We divide and find the quotient is 31.

31

4)124
12

04
4

Example 2 0.6)1.44

Solution The divisor, 0.6, has one decimal place. If we multiply the

divisor and dividend by 10, we will shift the decimal

point one place in both numbers.

0.6)1.44
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This makes a new problem with a whole number divisor.

2.4

6)14.4
12

2 4
2 4

Some people think of the phrase "over, over, and up"
to remind themselves of how to keep track of the decimal

points when dividing by decimal numbers.

up

0.6)1.44

over over

Practice* a. We would multiply the divisor and dividend of^ by

what number to make the divisor a whole number?

b. We would multiply the divisor and dividend of

0.12)0.144 by what number to make the divisor a whole
number?

Change each problem so that the divisor is a whole
number. Then divide.

0.24
c.

0.4

e. 0.05 J2^

g. 0.24 ^ 0.8

i. 0.05 Ja4

Problem set l. When the product of 0.2 and 0.3 is subtracted from the

48 sum of 0.2 and 0.3, what is the difference?

d.
9

0.3

f. 0.3)12

h. 0.3 ^ 0.03

J-
0.2 ^ 0.4

I
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2. Four fifths of a dollar is how many cents? Draw a

diagram to illustrate the prob em.

3. Dolores went to sleep at 9:15 p.m. and woke up at

7:15 a.m. How many hours did she sleep?

4. If each side of a square is 2.4 cm, then what is the

perimeter of the square?

5. Compare: 0.31 O 0.301
(43)

6.
(38)

0.67 + 2 + 1.33 7.
(39)

12(0.25)

8.
(48)

0.07)3.5 9.
(48)

11.
(42)

0.5)12

n7 + 7^ = 15
4

10.
(44)

8)0.14

12.
(42)

»-al.-1 13.
(41)

5 _ ?

6 24

14.
(42)

5 - m = 1.37 15.
(39)

(0.012)(1.5)

16. Write the decimal number one and twelve thousandths.
(35)

17. 5— + 4— 18. - •
-

(27) 10 10 129) 2 3

19. 5^
(48) 0.05

20. There are 24 hours in a day. Jim sleeps 8 hours each
^^^'

night. Eight hours is what fraction of a day?

21. List the factors that 12 and 18 have in common. (That
'^^^

is, list the numbers that are factors of both 12 and 18.)
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22. What is the average of 1.2, 1.3, and 1.7?
(18)

23. Estimate the difference of 5670 and 3940 to the nearest

thousand.

24. (a) How many |'s are in 1?
(30)

(b) Use your answer to part (a) to find the number of

I's in 4.

25. Refer to this number line to answer the following
(17)

questions about points x, y, and z.

X y z
|i m i|ii m |ii»i^ i »

(a) Which point is halfway between 1 and 2?

(b) Which point is closer to 1 than 2?

(c) Which point is closer to 2 than 1?

26. Multiply and divide as indicated: —' ' ' '—
(45) z • 5 • 7

27. We can find the number of quarters in three dollars by
(48)

dividing $3.00 by $0.25. Show this division using the

pencil-and-paper method taught in this lesson.

28. Use your ruler to find the length

of each side of this square to the

nearest eighth of an inch. Then
calculate the perimeter of the

square.

29. Ninety percent of the 20 answers on the test were

correct. Write 90% as a reduced fraction. Then find

the number of correct answers on the test.

I
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30. Sam was given the following division problem:
(48)

2.5

0.5

Instead of multiplying the numerator and denominator

by 10, he accidentally multiplied by 100.

2.5 100 ^ 250

0.5 ^ 100 ~ 50

Then he divided 250 by 50 and found that the quotient

was 5. Did Sam find the correct answer to 2.5 -^ 0.5?

Why or why not?
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LESSON
49

Decimal Number Line (Tenths) •

Dividing by a Fraction

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 7's from 7 to 84.

a. (8 X 200) + (8 X 25) b. 565 - 250

d. $1.45 + 99^2 e. | of $25.00

g. 8 X 9,+ 3,H- 3,- 1,^ 3, + 1,^ 3,^ 3

c. 58 + 27
r 5000

Problem Solving: Sheldon began building stair-

step patterns with blocks. He
used one block for a one-step

pattern, three blocks for a two-

step pattern, and six blocks for

a three-step pattern. He wrote

the information in a table.

Copy the table and
complete it through a

ten-step pattern.

10

Blocks needed
to make pattern

Steps Blocks

1 1

2 3

3 6

4

5

6

7

8

9

10

Decimal We can locate different kinds of numbers on the number
number line line. We have learned to locate whole numbers, negative

(tenths) numbers, and fractions on the number line. We can also

locate decimal numbers on the number line.

I I I I
I

I I I I

I

I I I I
I

I I I I

I

The distance between the whole numbers has been

divided into 10 equal lengths. Each length is jq of the

distance between the whole numbers. The arrow is

pointing to a mark three spaces beyond the 1. The mark it

is pointing to is 1^. We can rename jq as the decimal 0.3,

so we can say that the arrow is pointing to the mark 1.3.

When a unit has been divided into 10 spaces, we normally

use the decimal form instead of the fractional form to

name the mark.
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Example 1 What decimal number is represented by point y on this

number line?

y

6 7 8

Solution The distance from 7 to 8 has been divided into ten smaller

segments. Point y is four segments to the right of the whole
number 7. So point y represents 7^. We write 7^ as the

decimal number 7.4.

Dividing by a The following question can be answered by dividing by a

fraction decimal number or by dividing b}^ a fraction.

How many quarters are in three dollars?

If we think of a quarter as | of a dollar, we have this

division problem.

1
3 H- — "How manv quarters are in three?"

4 -^ ^

We take two steps to solve this type of problem. First

we answer this question, "How many quarters are in one

dollar?" The answer to this question is the reciprocal of |,

which is
I
or just 4.

1 4
1 -^ — = — , which is 4

4 1

Then we use the answer to this question to find the

number of quarters in three dollars. There are four quarters

in one dollar, so there are three times as many quarters in

three dollars. For the second step, we multiply 3 times 4

and find there are 12 quarters in three dollars.

r- number of quarters in one dollar

3 X 4 = 12

t- number of quarters in three dollars
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We will review the steps we took to solve the problem.

Original problem: How many quarters

are in $3?

Step 1: Find the number of quarters in $1. 1 h- — = 4

Step 2: Use the number of quarters in 1$ ^ '^ ^ 3x4= 12
to find the number in $3.

Example 2 The diameter of a penny is | of an inch. How many pennies

are needed to make a row of pennies 6 inches long?

Solution In effect, this problem asks, "How many |-inch segments

are in 6 inches?" We can write the question this way.

6.
4̂

We will take two steps. First we will find the number
of pennies—the number of |-inch segments—in one inch.

The number of |'s in 1 is the reciprocal of 4, which is 3*

4 3

Four thirds of a penny is l| pennies. There are l|

pennies in an inch. However, we will not convert | to the

mixed number l|. Instead, we will use | in the second step

of the solution. Since there are ^ pennies in 1 inch, there

are six times as many in 6 inches. So we multiply 6 times

i. We find the number of pennies in a 6-inch row is 8.

6 X - = — , which is 8
3 3
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We will review the steps of the solution.

Original problem: How many |'s are in 6?

Step 1: Find the number of |'s in 1.

Step 2: Use the number of |'s in 1 to

find the number in 6. Then

simplify the answer.

3
6 ^ -

4
'

4

4

3
~^

6x- = 24

3

24
= 8

Practice To which decimal number is each arrow pointing?

H \ 1 h H \ h -\
\ h-

t t

e. f.

ft t

b. c. d.a.

g. Write and solve a fraction division problem to find the

number of quarters in four dollars. Follow this pattern.

Original problem

Step 1

Step 2

h. Write and solve a fraction division problem for this

question:

Pads of writing paper were stacked 12 inches

high on a shelf. The thickness of each pad was

I of an inch. How many pads were in a 12-

inch stack?

Problem set l. The first three positive odd numbers are 1, 3, and 5.

49 ^^°^ Their sum is 9. The first five positive odd numbers are

1, 3, 5, 7, and 9. Their sum is 25. What is the sum of

the first ten positive odd numbers?
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2. Jack keeps each of his cassette
^^^^ tapes in a plastic box that is | of

an inch high. How many boxes

are in a stack 10 inches high?

\1 5 :.

in.

3. The boxing match ended after two minutes of the 12th
'^^^ round. Each of the first eleven rounds lasted three

minutes. For how many minutes did the contenders box?

4. Compare: 3.4 Q 3.389 5. Compare: 0.60 O 0-600
(43) (43)

6.
(42)

8.
(38)

7.25 + 2

1 - 0.97

0.4)7

+ w = 10 7.
(39)

9.
(48)

11.
(44)

(3.75)(2.4)

0.12)7.2

10.
(48)

6)0.138

12. u^ + — = 1 13. 6- - X = 1- 14. -
(42) 12 (42) 8 8 (41) 4

?

24

15. Write 7% as a fraction. Then change the fraction to a
^^^' decimal number.

16. Which digit in 4.637 is in the same place as the 2 in 85.21?
(34)

17. One hundred centimeters equal 100 cm

^^^' one meter. How many square

centimeters equal one square

meter?

m 100 cm

1 m

18.
(30)

What is the least common multiple of 6 and 9?

19.
(27)

6- + 4- 20. - • - 21. - •
-

8 8 (29) 3 1 (29) 3 4

22.
(29)

If you sleep 8 hours each day, what fraction of the day

do you not sleep?
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23. Find the average of 2.4, 6.3, and 5.7.
(18)

24. What factors do 18 and 24 have in common?
(19)

25. What decimal number corresponds to point A on this
^^^^ number line?

4 5 6

"l iii i liiiil i i^ i liiii l"

26. l_J_A_l
(45) 2 • 5

27. 0.375 X 100
(46)

28. Rename | as a fraction with 6 as the denominator.
^^^^ Then subtract the renamed fraction from |. Remember

to reduce your answer.

29. Points X, y, and z are three points on this number line.
^^^^ Refer to the number line to answer the following

questions.

X y z
-• m m

(a) Which point is halfway between 6 and 7?

(b) Which point corresponds to 6^?

(c) Which point corresponds to a number that would
be closest to 6?

30. Which of these numbers is divisible by both 2 and 5?
(19}

A. 552 B. 255 C. 250 D. 525
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LESSON
50

Rounding Decimal Numbers

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

Mental Math: Count up and down by |'s between | and 3.

a. 8 X 125 b. 4 X 68 c. 64 - 29

d. $4.64 + 99(2 e. ^ of $150. 00 f.
$100.00
100

g. 8 X 8, - 4, ^ 2, + 2, ^ 4, + 2, ^ 5, X 10

Problem Solving: Copy this problem and fill in the

missing digits. 9

It is often necessary to round decimal numbers. For

instance, money is usually rounded to two places after the

decimal point because we do not have a coin smaller than

one hundredth of a dollar.

Example 1 Dan wanted to buy a tape for $6.89. The sales tax rate was
8%. Dan calculated the sales tax. He knew that 8%
equaled the fraction ^ and the decimal 0.08. To figure

the amount of tax, he multiplied the price $6.89 by the

sales tax rate 0.08.

$6.89
X 0.08

$0.5512

How much tax would Dan need to pay?

Solution Sales tax is rounded to the nearest cent, which is two
places to the right of the decimal point. We will mark the

places that will be included in the answer.

$0.55
1
12

Next we decide the possible answers. We see that

$0.5512 is a little more than $0.55 but less than $0.56. We
will decide whether $0.5512 is closer to $0.55 or $0.56 by
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looking at the next digit. If the next digit is 5 or more, we
round up to $0.56. If the next digit is less than 5, we round

down to $0.55. Since the next digit is 1, we round $0.5512

down. IfDan buys the tape he will need to pay $0.55 sales tax.

Example 2 Sheila pulled into the gas station and filled the car's tank

with 10.381 gallons of gasoline. Round the amount of

gasoline she purchased to the nearest tenth of a gallon.

Solution Tenths is one place to the right of the decimal point. We
will mark the places that will be included in the answer.

10.3
I
81

Next we determine what our possible answers may be.

The number we are rounding is more than 10.3 but less

than 10.4. Our answer will be one of these two numbers.

We decide that 10.381 is closer to 10.4 because the digit in

the next place is 8, and we round up when the next digit is

5 or more. Sheila bought about 10.4 gallons of gasoline.

Example 3 Estimate the product of 6.85 and 4.2 by rounding the

numbers to the nearest whole number before multiplying.

Solution We mark the whole-number places.

^85 ^2

We see that 6.85 is more than 6 but less than 7. The
next digit, 8, shows that 6.85 is closer to 7. The number 4.2

is more than 4 but less than 5. The next digit, 2, shows that

4.2 is closer to 4. So 6.85 rounds to 7, and 4.2 rounds to 4.

We multiply the rounded numbers.

7 • 4 = 28

We estimate that the product of 6.85 and 4.2 is about 28.

Practice* Round to the nearest cent:

a. $6.6666 b. $0.4625 c. $0.08333
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Round to the irearest tenth:

d. 0.12 e. 12.345 f. 2.375

Round to the nearest whole number:

g. 16.75 h. 4.875 i. 73.29

Problem set l. When the third muhiple of 8 is subtracted from the

50 '^^^ fourth multiple of 6, what is the difference?

2. From Brad's home to school is 3.5 miles. How far does
^^^^ Brad travel riding from home to school and back home?

3. Napoleon 1 was born in 1769. How old was he when
^"^ he was crowned emperor of France in 1804?

4. Round $0.1625 to the nearest cent.
(50)

5. Round 2.375 to the nearest tenth.
(50)

6. Explain how to round 12.75 to the nearest whole number.
(50)

7.
(37)

0.125 + 0.25 + 0.375 8. 0.399 + w = OA
(42)

9.
(48)

-^ 10. 4)0.5 11. 3.25 - 10
0.25 (44) (44)

^ 7 ^ ? S
12. 3— - 1— 13. - = — 14. 20 - 17-
(47) 12 12 (41) 8 24 (47) 4

15. (0.19)(0.21) 16. Write 0.01 as a fraction.
(39) (35)

17. Write (6 x 10) + (7 x t^) as a decimal number.
(45)

18. How many square inches are needed to cover the area
^^^^ of the rectangle?

24 in.

12 in.
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19. What is the least common muhiple of 2, 3, and 4?
(30)

20. 5— + 6— 21. — X -
(27) 10 10 (29) 3 2

22. A collection of paperback books was stacked 12 inches
^^^^ high. Each book in the stack was | inch thick. Use the

method described in Lesson 49 to find the number of

books in the stack.

23. Estimate the quotient when 4876 is divided by 98.
(16)

24. What factors do 16 and 24 have in common?
(19)

25. Estimate the product of 11.8 and 3.89 by rounding the
^^"' factors to the nearest whole number before multiplying.

26. Find the average of the decimal numbers that
^^^^ correspond to points x and y on this number line.

1 2

" liiiili^i il ii^iliiiil *

27 2 • 2 • 3 • 3 • 5

(45) 2 • 2 • 3 • 5

28. Mentally calculate the total price of ten pounds of
^^^^ bananas at $0.79 per pound.

29. Rename | and | as fractions with 12 as the
^^^^ denominator. Then add the renamed fractions. Write

the sum as a mixed number.

30. How many $0.40 pens can Sam buy for $10.00? Show
^^^^ the division using the method taught in Lesson 48.
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LESSON
51

Mentally Dividing Decimal
Numbers by 10 and by 100

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12 s from 12 to 132.

a. 4 X 250

d. S15.00 +

g. 5 X 10, +

$7.50

4, -H 6, X 8,

b. 368 - 150

e. 1 of 5

+ 3,^ 3

c. 250 + 99

f. 20 X 40

Problem Solving: Debbie averaged 88% on her first three tests.

What score does she need on her fourth test

to have a four-test average of 90%?

When we divide a decimal number by 10 or by 100, the

answer (quotient) has the same digits as the number that is

divided (dividend). However, the position of the digits is

shifted. Here we show 12.5 divided by 10 and by 100.

1.25

10)12.50

.125

100)12.500

When we divide by 10, the digits shift one place to the

right. When we divide by 100, the digits shift two places to

the right. Although it is the digits that are shifting places,

we produce the shift by moving the decimal point. When
we divide by 10, the decimal point moves one place to the

left. When we divide by 100, the decimal point moves two
places to the left.

Example 1 37.5 ^ lo

Solution Dividing by 10, the answer will be less than 37.5, so we
mentally shift the decimal point one place to the left.

37.5 ^ 10 = 3.75

Example 2

Solution

3.75 - 100

We mentally shift the decimal point two places to the left.

This creates an empty place between the decimal point

and the 3, which we fill with a zero. We also write a zero

in the ones' place.

0.0375
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Practice* Mentally calculate each quotient. Write each answer as a

decimal number.

a. 2.5 - 10 b. 2.5 - 100

c. 87.5 - 10 d. 87.5 ^ 100

e. 0.5 - 10 f. 0.5 - 100

g. 25 ^ 10 h. 25 ^ 100

Problem set l. What is the product of one half and two thirds?

51
(29)

2. A piano has 88 keys. Fifty-two of the keys are white.
^"^ How many more white keys are there than black keys?

3. The deepest part of the Atlantic Ocean is thirty
^"^ thousand, two hundred forty-six feet. Write that

number.

4. 3.75 X 10 5. 3.75 - 10
(46) (51)

1 c^n

6. 2 • 2 • 2 • 2 • 2 7. Convert and reduce:
(45) (26) 12

8. Multiply and simplify: (0.125)(4)
(39)

9.
(1 + 0.2)

10. 5I-- m -. 1^
(48) (1 - 0.2) (42) 3 3

5 4 ^ ,2
11. — X — 12. m -- 5- --= 1-
(29) 2 1 (42) 3 3

13. $10 - $0.10
(1)

14. Round $6,789 to the nearest cent.
(50)

15. Round 12.475 to the nearest tenth.
(50)

16. Arrange these numbers in order from least to greatest:
^''^

1.02, 1.2, 0.21, 0.201
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17. What is the missing number in this sequence?
(10)

1,2,4,7,11, ,22,...

18. The perimeter of a square room is 80 feet. How many
^^^^

floor tiles 1 foot square would be needed to cover the

area of the room?

19. One foot is 12 inches. What fraction of a foot is 3
(22) . i o

inches.'^

20. How many cents is ^ of a dollar?
(22)

^ ^

21. The diameter of a penny is | of an inch. How many
'^^^^

pennies are needed to make a row of pennies 12

inches long? (Write and solve a fraction division

problem to answer this question.)

22. What is the least common multiple of 2, 4, and 6?
(30)

23. ^ - i
(29) 4 2

24. A meter is about one big step. About how many meters
^^^ above the floor is the top of the chalkboard?

25. To what decimal number is the arrow pointing?
(49)

I
I I I I I I I I I

I
I I I I I I I I I

I

26. ^ ^ ^ • ^ •
^

(45) 2 • 3 • 2

27. Rename \ and I as fractions with denominators of 6.

Then add the i

mixed number.

2 "^^^^ 3

Then add the renamed fractions. Write the sum as a
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28. Seventy-eight percent of the earth's atmosphere is
^^^^

nitrogen. Write 78% as an unreduced fraction. Then
write the fraction as a decimal number.

29. What time was 12^ hours before 7 a.m.?
(32) ^

30. Draw a square with a perimeter of 4 inches. Then
^^^^

shade 50% of the square.

LESSON
52

Decimals Chart • Simphfying
Fractions

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count by 9's from 9 to 108.

a. 8 X 225 b. 256 + 34

d. $25.00 - $12.50 e. Double 2^

g. 10 X 10, - 20, + 1, H- 9, X 5, - 1, ^ 4
'

c. 250 - 99
e 800
*• 20

Problem Solving: Here is part of the multiplica-

tion table. What number is

missing?

36 42 48

42 ? 56

48 56 64

Decimals For many lessons we have been developing our decimal

chart arithmetic skills. We find that arithmetic with decimal

numbers is similar to arithmetic with whole numbers.

However, in decimal number arithmetic, we need to keep

track of the decimal point. The chart on the next page

summarizes the rules for arithmetic with decimal numbers
by providing keywords to help you keep track of the

decimal point.
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Across the- top of the chart are the four operation signs

(+, -, X, -^). Below each sign is the rule or memory cue to

follow when performing that operation. (There are two
kinds of division problems, so there are two different cues.)

Decimals Chart

+ - X -^ by whole - by decimal

Line up the

decimal points.

Multiply. Then count
decimal places.

Decimal
point is up.

over,

over, up

1 . Place a decimal point to the right of a whole number.

2. Fill empty places with zeros.

The bottom of the chart contains two rules that apply to

more than one operation.

Simplifying We simplify fractions in two ways. We reduce fractions to

fractions lowest terms and we convert improper fractions to mixed
numbers. Sometimes a fraction can be reduced and
converted to a mixed number.

Example - + -

Solution We rename | to |. We add | and |. The
sum

I
can be simplified.

We may reduce first and then

convert the fraction to a mixed
number, or we may convert first and

then reduce.

2

3

5
+ -

6

4

6

5

6

9

6

Reduce first:

1. Reduce - = -

Convert first:

1. Convert - = 1-
6 6

2. Convert - = 1-
2 2

2. Reduce 1- = 1-
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Practice a. Discuss how the rules in the decimals chart apply to

each of these problems.

5 - 4.2 0.4 X 0.2 0.12 h- 3 5-0.4

b. Draw the decimals chart on your paper.

Add and simplify:

5^5
C. - H

6 12
d. ^ + 3

10 5

2 7
e. - + —

3 12

Teacher Note: Plan a survey about a subject the class selects.

Students should collect information about the

subject from other students in the school.

Problem set l. The decimals chart in this lesson shows that we line

52
(52)

up the decimal points when we add or subtract

decimal numbers. Why do we do that?

2. The turkey must cook for 4 hours and 45 minutes.
^^^' What time must it be put in the oven in order to be

done by 3:00 p.m.?

3. Billy won the contest by eating | of a berry pie in 7
^^^^ seconds. At this rate, how long would it take Billy to

eat a whole berry pie?

4. In four games the basketball team scored 47, 52, 63,
'^^^ and 66 points. What was the average number of points

scored per game?

5. 0.375X = 37.5
(42)

6. 0.375 - 10
(51)

7. Write 1% as a fraction. Then write the fraction as a
^^^^ decimal number.

8. 3.6 + 4 + 0.39
(38)

9 3^
(48) 0.12

10.
(44)

0.15

4
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11. 6^ - 3- • 12. - X - 13. 5- + 7-
(47) 4 4 ^29j 3 5 (27) 8 8

14. Which digit in 3456 has the same place value as the 2
^'''

in 28.7?

15. Round 0.416 to the nearest hundredth.
(50)

16. Which number is closest to 1?
(49)

A. 1.2 B. 0.9 C. 0.1 D. I

17. What is the sum of the first eight positive odd numbers?
(10)

18. What is the perimeter of the square?
(38) I in.

19. A yard is 36 inches. What fraction of a yard is 3 inches?
(29)

20. 8217 = 1000 21. List the factors of 11.
(4) (19)

22. What is the smallest number that is a multiple of both
^'"' 6 and 9?

23. The product of o and ? is 1.
(30) ^ -^

3 2

Use these numbers to form another multiplication fact

and two division facts.

24 2 • 3 • 2 • 5 • 2 • 5
25 ^ = ^

(45)' 2 • 5 • 2 • 5 (41)' 6 24

26. What fraction of the circles are O O
• o o

"'' shaded?

27. Thirty percent of the 350 students ride the bus to
(22.33)

'pjiompson School. Write 30% as a reduced fraction.

Then find the number of students who ride the bus.
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28. Rename 1 and i as fractions with denominators of 12.
(41) Then add the renamed fractions.

29. The number that corresponds to point A is how much
'^^'

less than the number that corresponds to point B?

*
I

I I I » I I I I I
I

I I I I I

30. The classroom set of Huckleberry Finn books fills a
^^^'

shelf that is 24 inches long. Each book is | of an inch

thick. How many books are in the classroom set?

(Write and solve a fraction division problem to answer
the question.)

LESSON
53

More on Reducing •

Dividing Fractions

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

b. 736 - 400a. 6 X 250

d. $8.75 + $5.00

g. 8 X 8,- 1, - 9, X 7, + 1, - 5, X

e. I of 9

c. 375 + 99

f. 30 X 30

10

Problem Solving: Ned walked from his home
[H] to school (S) following

the path from H to I to f to K
to L to M to S. After school

he walked home from S to C
to H. Compare the distance

of his walk to school and the

distance of his walk home.

M

K

L

J

H

More on The factors in the problem below are arranged in order

reducing from least to greatest. Notice that some factors appear in

both the dividend and the divisor.

2 2 • 3 • 5

2 • 2 • 3
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Since 2 ^ 2 is 1 and 3 ^ 3 is 1, we will mark the

combinations of factors equal to 1 in this problem.

^ r1 ^

Looking at the factors this way, the problem becomes
1 • 1 • 1 • 5, which is 5.

Example 1 Reduce this fraction:
2 • 2 • 2 • 5

2 • 2 • 3 • 5

Solution We will mark combinations of factors equal to 1,

1-11
Grouping factors equal to 1, the problem becomes
1 • 1 • 1 • |, which is |.

Dividing When we divide 10 by 5, we are answering the question

fractions "How many 5's are in 10?" When we divide | by |, we are

answering the same type of question, "How many |'s are

in I?" While it is easy to see how many 5's are in 10, it is

not as easy to see how many |'s are in |. When the

divisor is a fraction, we take two steps to find the answer.

First we find how many of the divisors are in 1. This is

the reciprocal of the divisor. Then we use the reciprocal

to find the answer to the original division problem by
multiplying, as we show in these examples.

1 o
Example 2 How many -'s are in -? h 1^
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Solution Before we show the two-step process we will solve the

problem with our fraction manipulatives. The question in

the example can be stated this way:

How many of these |) are needed to make this qg) ?

We see that the answer is more than one but less than two.

If we take one |) and cut another one into two parts ^,
then we can fit the |) and one of the parts \P together to

make three fourths.

We see that we need l| of these |) to make this ^£).

Now we will show | -^
2 = ^2 ^Y arithmetic. The

original problem asks, "How many |'s are in |?"

3^1
4 2

The first step is to find the number of |'s in 1.

1.1 = 2
2

The number of |'s in 1 is 2, which is the reciprocal of |.

So the number (

by multiplying.

So the number of |'s in | should be | of 2. We find f of 2

— of 2 = -, which equals 1-
4 4 ^2

We simplified | by reducing f to | and by converting

I to if. We will review the steps we took to solve the

problem.

3^1
4 2

Original problem: How many |'s are in |?

Step 1: Findthenumber of I'sin 1. 1 ^ - = 2

r
—

'

Step 2: Use the number of 2's in 1 to 3 _ e
1 "^

X ^ —
find the number of 2 's in 4. 4 4

1
Then simplify the answer. = 1 -



Example 3 How many —
's-are in -?

3
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V2 4^

£7 to

Solution Using our fraction manipulatives, the question can be

stated this way:

How much of qfpis needed to make |)?

The answer is less than 1. We need to cut off part of^
make |). If we cut off one of the three parts of three

fourths, ^[p, then two of the three parts equal |). So | of |

is needed to make |.

Now we .will show the arithmetic. The original

problem asks, "How many |'s are in |?"

2 4

First we find the number of |'s in 1. The number is the

reciprocal of |.

4 3

The number of |'s in 1 is |. So the number of |'s in |
should be | of f . We find | of | by multiplying.

14 4 2- X — = — , which equals -
2 3 6 ^3

The product, |, reduces to |. Again we will review the

steps we took to solve the problem.

Original problem: How many |'s are in |?
1^3
2 4

o 3 4
Step 1: Find the number of t's in 1. i -:- — = —

^ ^ 4 3

, f

'

Step 2: Use the number of |'s in 1 to 14 4

find the number of |'s in |

Then simplify the answer.

find the number of I's in ^. 2 3 6
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Practice a.
2 • 2 • 3 • 5

2 • 2 • 5

3 1
c. How many -'s are in -?^8 2

1 3
d. How many -'s are in -?

•^2 8

b.
2 • 2 • 3 • 3 • 5

2 • 2 • 3 • 5 • 5

Problem set l. Draw the decimals chart from Lesson 52.

53
(52)

2. If 0.4 is the dividend and 4 is the divisor, what is the
(44)

quotient?

3. In 1900 the U.S. population was 76,212,168. In 1950
^^^^ the population was 151,325,798. Estimate the increase

in population between 1900 and 1950 to the nearest

million.

4. Mark was 59| inches tall when he turned 11 and 6l|
^^^^ inches tall when he turned 12. How many inches did

he grow during the year?

5. 1000 - (100 - 1)
(5)

1000

(26) 24

(18)

vviidL iiuiiiuci la iia.1 I way ucL vvctJii o / aiiu. j.*ie>

;

8.
(3)

$3 - n = 24(2 9.
(52)

(1.2 ^ 0.12)(1.2)

10.
(44)

4.2 ^ 100 11.
(42)

m + 3- = 6^ 1
5 5

12.
(29)

4 4

3 ' 3
13.
(41)

4 _ ? 1
3 18 1

14. Which digit is in the hundred-thousands' place in
^'" 123,456,789?
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15. Round $26:777 to the nearest cent.
(50)

16. Use your rulers to compare:

One centimeter O one inch

17. What is the twelfth number in this sequence?
(10)

1, o, o, /, y, ...

18. How many square feet of tile would be needed to
'^^^ cover the area of a room 14 feet long and 12 feet wide?

19. Nine of the 30 students received A's on the test. What
^^'

fraction of the students received A's?

5 ?

20. - = —
(41) 6 24

21. What is the least common multiple of 3, 4, and 6?
(30)

1 2 (^2 1^
22. How many -'s are in -? - ^ -
(53) 2 3 13 2

23. Eighty percent of the 30 questions were correct. Write

80% as a reduced fraction; then find the number of

questions that were correct.

24. One inch equals 2.54 centimeters. A line 100 inches
^^^ long would be how many centimeters long?

__ 2 • 3 • 5 • 3 • 2 _„ 2 • 3 • 3 • 5
25. — 26.
(53) 2 • 3 • 2 • 5 (53) 2 • 2 • 2 • 3 • 5

27. Rename | and | as fractions with denominators of 6.

^^^ Then add the renamed fractions and convert the

answer to a mixed number.
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28. A music store sells cassette tapes in clear plastic boxes
^^^^

that are 4| inches long, 2| inches wide, and | inch deep.

The store also sells a carrying case for cassettes that has

an inside length of 15 inches. How many cassettes in

boxes can the carrying case hold?

I
Is

-15 in.

8
in. deep

29. Draw a rectangle that is if inches long and 1 inch
^^^^ wide. What is the perimeter of the rectangle?

30. histead of dividing 2| by \, Sandra made an equivalent
^^^'

division problem with whole numbers by multiplying the

dividend and the divisor by 4. What equivalent problem

did she make, and what is the quotient?
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LESSON
54

Common Denominators, Part 1

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count by 7's from 7 to 84.

a. 8 X 325

d. $12.50 - $5.00

g. 8 X 5,+ 2,- 6, X 7,+ 7,^ 8, X 4, ^ 7

b. 329 + 50

e. Double 3|

c. 375 - 99
f 600
'^" 20

Problem Solving: Half of a gallon is a half gallon. Half of a half

gallon is a quart. Half of a quart is a pint. Half

of a pint is a cup. How many cups of water

_ equal a gallon of water?

^

- II i
1 gallon ^ gallon 1 quart 1 "pint 1 cup

When the denominators of two or more fractions are equal,

we say that the fractions have common denominators. The
fractions | and | have common denominators.

3 2

5 5

The common denominator is 5.

The fractions | and | do not have common denominators

because the denominators 4 and 2 are not equal.

3 1

4 2

These fractions do not have common denominators.
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Fractions that do not have common denominators can
be renamed to make fractions that do have common
denominators. Since | equals |, we may rename | as

^

The fractions | and | have common denominators.
4-

1 9
- is renamed -
2 4

3 2

4 4

The common denominator is 4.

Fractions that have common denominators can be
added by counting the number of parts, that is, by adding

the numerators.

3 + 2 = 5

4 4 4

To add or subtract fractions that do not have common
denominators, we rename one or more fractions to make
fractions that do have common denominators. Then we
add or subtract. Recall that we rename fractions by

multiplying the fractions to be renamed by a fraction

equal to 1. Here we rename | by multiplying | by |. This

forms the equivalent fraction |,
^ which can be added to f.

Rename -.
2

1 X 2
2 2

2

4

3

4 I

Then add.

= 1-L

4

Simplify your

answer, if possible.

To find the common denominator of two fractions, we
find a common multiple of the denominators. The least

common multiple of denominators is the lowest common
denominator of the fractions.
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Solution The denominators are 2 and 6. The least common mukiple
of 2 and 6 is 6. So 6 is a common denominator of the two
fractions. We change halves to sixths by multiplying by
We do not need to rename |.

3-

Rename -.

2

1

6

COICO

i-ICD

II

II

COICO

Subl

2

6

1

3

1 3
Subtract - from -.

b b

Reduce.

Practice a.
1

2

^ 8

b. 1
8 c. ^

d. e. Q

_ 1
4

f -
I. 4

_ 3

8

Problem set l. In the decimals chart, the memory cue for dividing by

54 ^^^^ a Mrhole number is "up." What does that mean?

2. How many |-inch-thick CD holders will fit on a 12-
^^^^ inch-long shelf? (Write and solve a fraction division

problem to answer the question.)

3. The average pumpkin weighs 6 pounds. The Great
^^^^ Pumpkin weighs 324 pounds. The Great Pumpkin

weighs as much as how many average pumpkins?

4-1 + ^
(54) 8 2

1 2
5. 2 6. 3

(54) 1 (54) 1

8 6
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7. 6.28 + 4 + 0.13 8. 81 - 0.9
(38) (48)

9. 0.2 ^ 10 10. (0.17)(100)
(51) (46)

11. X + - = si 12. - •
- 13. - = ^

(42) 4 4 (29) 6 3 (41) 8 24

14. Write the following in standard notation:
(32)

(6 X 10,000) + (4 X 100) + (2 X 10)

15. Multiply 0.14 and 0.8 and round the product to the
^^^^

nearest hundredth.

16. Compare: - O ~ ^ ~
(29) 3 3 2

17. Which of these fractions is closest to 1?
(17)

1 1 S
A. - B. - C. -

4 2 4

18. A 20-foot rope was used to make a square. How many
^^^' square feet of area are enclosed by the rope?

19. What fraction of a dollar is six dimes?
(29)

20. What is the least common multiple (LCM) of 3 and 4?
(30)

21. List the factors of 23.
(19)

22. How many 12's are in 1212?
(15)

23. By what fraction should | be multiplied to make the
""' product 1?

24. Compare: 2 cm O 1 iii-

(7)

2 1 fl 2^
25. How many -'s are in -? - ^ -
(53) 5 2 12 5
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26. Draw a rectangle that is l| inches long and 1 inch
^^^^ wide. What is the area of the rectangle?

27. What fraction of this group of O O
• o o
• oo

^^^^
circles is shaded?

28. Reduce: ^ ' ^ ' ^ ' ^ ' ^ '
^

(53) 2 • 2 • 3 • 5 • 5 5

29. The performance began at 7:45 p.m. and concluded at
^^^^ 10:25 p.m. How many hours and minutes long was the

performance?

30. Draw the decimals chart from Lesson 52.
(52)



270 Math 76

LESSON
55

Common Denominators, Part 2

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 25 's between 25 and 300.

a. 8 X 250 b. 462 - 350 c. 150 + 49

d. $3.75 + $4.50 e. |ofl5 f. 30 x 40

g. 10 X 8, + 1, - 9, X 3, + 1, -H 4, X 6,-2,-5

Problem Solving: Copy this problem and fill in the _56

missing digits. +

000

In Lesson 54 we added and subtracted fractions which
required us to rename one of the fractions so that the

fractions would have common denominators. In this

lesson we will rename both fractions before we add or

subtract. To add | and | we cannot simply count the

number of parts because the parts are not the same
size—the denominators are different.

^_ 1

2 3

These fractions do not have common denominators.

Renaming | as | does not help us to add because the

parts still are a different size.

2 1

4 3

These fractions do not have common denominators.
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We need to*rename both fractions in order to have two
fractions whose parts are the same size.

3 2

6 6

The common denominator is 6.

Often both fractions of an addition or subtraction

problem need to be renamed. The least common multiple

of the denominators may be used as the common
denominator of the renamed fractions.

Example 1 - + -
^ 2 3

Solution The denominators are 2 and 3. The least common multiple

of 2 and 3 is 6. We rename each fraction so that 6 is the

common denominator. Then we add. The sum is |.

Rename j-

2
andl.

1 3 3
X

2 3 6

1 ? 2
y

3 2 6

5

6

Add.

Example 2

Solution The least common multiple of 4 and 3 is 12. We rename
both fractions so that their denominators are 12. Then we
subtract. The difference is ^.

-3

Rename -
4
and -.

3

3 3 9
X

4 3 12

? 4 8
y

3 4 12

1

12

Subtract.
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Practice a. b. 1
4

+ 1

C. d. 2

3
e.

Problem set

55

1. Add T and i. Make the common denominator 12.
(55)

2. Subtract i from h Make the common denominator 6.
(55)

^ ^

3. Of the 88 keys on a piano, 52 are white. What fraction
^^^^

of a piano's keys are white?

4. If 4| apples are needed to make an apple pie, how
^^^^ many apples would be needed to make two apple pies?

5. Subtract \ from |. Make the common denominator 12.
(55)

6. Add I and \. Reduce your answer.
(54)

7. Subtract \ from |. Reduce your answer.
(54)

8. $3 + $1.75 + 65(2
(5)

9. (0.625)(0.4)
(39)

10. 24 - 0.08
(48)

1 7
11. 3- - 1-
(47) 8 8

12. ^ .

2

r29j 8 3

13. Moe answered 40% of the 100 questions correctly.
(22,33)

^j.^^g ^qo/q ^g ^ reduced fraction. How many questions

did Moe answer correctly?

14. Write the following as a decimal number:

(8 X 10) + (6 X ^) + (5 X ^)

15. Estimate the sum of 3627 and 4187 to the nearest
^^^^ hundred.

16. Which of these numbers is between 1 and 2?
(49)

A. 1.875 B. 2.01 C. 0.15

17. What is the average of 1.2, 1.3, 1.4, and 1.5?
(16)
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18. The perimeter of a square is 36 inches. What is its area?
(38)

19. Returning from the store, Dad found that four of the
^^^^ dozen eggs were cracked. What fraction of the eggs

were cracked?

Find a number for each letter to make each equation true:

20. -w =
(42) 3

21. -217 = 1
(30) 3

22. - - n =
(42) 3

Use this graph of test results to answer questions 23, 24,

25, and 26.

Test Results

100

90

to 80

« 60

I 50
O
c 40
o
o 30

c§ 20

10 ^
Larry Moe Curly

23. How many problems did Moe miss on the test?
(16)

24. How many more problems did Larry have right on the
^''^

test than Curly?

25. What fraction of the questions on the test did Curly
^^^^ answer correctly?

26. Write a percent question that refers to the bar graph
^^^' and answer the question.

27.
2 • 3 • 5

(53) 2 • 3 • 5 • 7
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2 1
28. How many -'s are in -?
(53)

-^ 3 2

29. Draw three rectangles that are two centimeters long
^'^ and one centimeter wide. Show three different ways to

divide the rectangle in half. Then shade half of each
rectangle.

30. What is the area of the shaded part of one of the

rectangles you drew in problem 29?

LESSON
56

Adding and Subtracting

Fractions: Three Steps

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

Count by 12's from 12 to 144.

b. 465 + 250

Mental Math

a. 8 X 425

d. $9.75 - $3.50

g. 2 X 2, X 2, X 2, X 2, X 2,-8,-8
e. Double 4|

c. 150 - 49
f 600
^' 30

Problem Solving: Brad was thinking of two different two-digit

odd numbers whose average was 15. Find two

pairs of numbers of which Brad could have

been thinking.

To solve a fraction problem there are three steps to consider:

Step 1. We need to be sure that the problem is in the

right shape or form. When adding or sub-

tracting fractions, the correct form is with

common denominators.

Step 2. We perform the operation indicated—we add,

subtract, multiply, or divide.

Step 3. We simplify the answer, if necessary, by

reducing the fmction or by writing an improper

fraction as a mixed number.
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1 2
Example 1 ;^ + ^

Solution We will identify the shape, operate, and simplify steps:

Step 1. Shape—Write the fractions with common
denominators.

Step 2. Operate—Add the renamed fractions.

Step 3. Simplify—Convert the improper fraction to a

mixed number.

1 3— X —
2 3

.
2 2

3 2

3

6

4

6

= 1

Example 2 - - -
^ 2 6

Solution Step 1. Shape—Write fractions with common
denominators.

Step 2. Operate—Subtract the renamed fractions.

Step 3. Simplify—Reduce the fraction.

1 3— X —
2 3

1

6

2

6

1

3

Practice* a. - + ^
2 6

,2 3
b. - + T

3 4

1 3
c. - + —

5 10

d. e.
10

f A _ 1
12 6
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Problem set l. What is the difference between the sum of | and | and

56 the product of | and |?

2. Thomas Jefferson was born in 1743. How old was he

when
1800?

when he was elected president of the United States in

3. Subtract | from I. Make the common denominator 12.
(55)

^ 6

>.12 _11 ^52
4. - + - 5. - + - 6. - + -

(56) 2 3 (56) 2 6 (56) 6 3

3 3
7. How many -'s are in —

?

(53)
•" 5 4 V4 5^

8. $32.50 ^10 9. 2 - (1 - 0.2)
(51) (5)

10. 6 -5- 0.12 11. 5- - 2- 12. - •
-

f48j C47j 8 8 (29) 4 3

13. Fifty percent of this rectangle is

^^^'^^^
shaded. Write 50% as a reduced

fraction. What is the area of the

shaded part of the rectangle?

10 mm

20 mm

14. Name the place value of the 7 in 3.567.
(34)

15. Divide 0.5 by 4 and round the quotient to the nearest
'""

tenth.

16. Rearrange these numbers in order from least to
(43) . .

greatest:

0.3, 3.0,0.03

17. What is the twentieth number in this sequence?
(10)

2,4,6,8,...



Problem set 56 277

18. What is the perimeter of the
^^^^ rectangle?

19. Multiply the length and width of
^^^^ the rectangle to find the area of

the rectangle in square inches.

1 .

2-n.

-:-

20. What number is | of 80?
(22)

^

21. List the factors of 29.
(19)

22. What is the least common multiple of 12 and 18?
(30)

5 ^-~\ 7
23. Compare: - O o8 8(21)

24. What temperature is shown on the
^^°^ thermometer?

25. If the temperature rose from the
^^^^ temperature shown on the ther-

mometer to 12°F, then how many
degrees did the temperature rise?

r>.

10°F

0°F

-10°F

«)

26. Reduce: ^ ' ^ ' ^ ' ^ ' ^ '
^

(53) 2 • 2 • 5 • 5 • 7 • 7

27. What fraction of the group of
^^^^

circles is shaded?
ooo
ooo
ooo
ooo

(49)

28. Cheryl has a 6-inch stack of CD's on the shelf. Each CD
is in a |-inch-thick plastic holder. How many CD's are

in the 6-inch stack? (Write and solve a fraction

division problem to answer the question.)
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29. Subtract ^ from |. Make the common denominator 10.
(55)

30. Three of these numbers are equivalent. Which one is
^'''''^

different?

A. 1
5

B. C. 0.5 D. 50%

LESSON
57

Comparing Fractions by
Renaming with Common

Denominators

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 2 X 75

d. $7.50 + $12.50

g. 10 X 10,- 1,^ 11, X 8,+ 3, ^ 3, - 5

b. 315 - 150

e. I of 25

c. 250 + 199

f. 20 X 50

Problem Solving: What are the next three numbers in this

sequence;
111
6' 3' 2'

To compare fractions that have common denominators,

we simply compare the numerators.

4 5— < -
6 6

One way to compare fractions that do not have

common denominators is to rename one or both fractions

so that they do have common denominators.

Example 1 Compare: - O -
8 2

Solution We rename - so that the denominator is 8.
2

1 4

2
'

4
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3 4We see that - is less than —
8 8

3 4- < —
8 8

Therefore, - is less than -.
8 2

8 2

Example 2 Compare: - O 7

Solution The denominators are 3 and 4. We rename both fractions

with a common denominator of 12.

24^_8_ '3.3^^
3

'

4 ~ 12 4
'

3 ~ 12

We see that — is less than —

.

12 12

_8^ 9_

12
'^

12

Therefore, - is less than —

.

3 4

2 3- < -
3 4

Practice Before comparing the fractions, write each pair of

fractions with common denominators.

a. ^ O ^ b. i O ^ c. 2 O 53^2 6^4 3^5

Problem set 1. What is the difference between the sum and product

I and I'57 '''^ of ^ and I?

2. The flat of eggs held 2| dozen eggs. How many eggs
^^^^

are in 2| dozen?
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3. In three nights RumpelstiUskin spun $44,400 worth of

gold thread. What was the average value of thread he
spun each night?

4. Compare: - O ;: 5- Compare: - O -
[57]

^ 8^2 (57)
^ 3^4

6. m + - = - 7. - + - 8. 3-/ = -
(42) 8 2 (56) 3 4 (42) 6

9. $32.50 X 10 10. (6.2)(0.48) 11. 1.0 ^ 0.8
(46) (39) (48)

12. 120 ^ 0.5 13. - •
- 14. - •

-
(48) (30) 8 7 (29) 6 4

15. Instead of dividing 7| by l|, Julie doubled both
'^^' numbers, then divided mentally. What was the division

problem Julie did mentally, and what was the quotient?

16. Round 36.486 to the nearest hundredth.
(50)

17. What number is next in this sequence?
(10)

0.6, 0.7, 0.8, 0.9, , ...

18. The perimeter of this square is

^^^^ 4 cm. What is the area of this

square?

3 3
19. How many -'s are in -?
(53)

^5 4

h 3^

4

20. 0.32h^ = 32 21. x + 3.4 = 5
(42) (42)

22. List the factors of 27.
(19)

23. Arrange in order from shortest to longest:

1 m., 3 cm, 20 mm

24. Larry correctly answered 45% of the 100 questions.
(29.33) ^j,-^g ^^o/q ^g ^ reduced fraction. How many questions

did Larry answer correctly?
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25. Describe how to mentally calculate jq of $12.50.
(51)

26. Reduce: ^ ' ^ ' ^ ' ^ ' ^ '
^

(53) 2-2-2-5-5-7

27. What is the sum of the decimal numbers represented
^^^^ by points x and y on this number line?

X y
|I MI I» III |III»I I I M|-
1 2 3

28. Draw a rectangle that is l| inches long and | inch
^^^ wide. Then draw a segment that divides the rectangle

into two triangles.

29. What is the perimeter of the rectangle drawn in
^'^ problem 28?

30. If 7 = 1.5 and w = 0.75, then what does 7h^ equal?
(45)

LESSON
58

Adding Mixed Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 3's between 3 and 36.

a. 4 X 75 b. 279 + 350 c. 250 - 199

d. $15.00 - $7.75 e. Double $1.50

g. 4 X 12, - 6, X 8, - 4, - 6, X 3,-2
f.

800
40

Problem Solving: A number cube has six faces.

Where two faces meet there is an

edge. How many edges does a

number cube have?

We have been practicing adding mixed numbers since

Lesson 27. In this lesson we will rename the fraction parts

of the mixed numbers so that the fractions have common
denominators. Then we will add.
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Example 1 2^ + 1^
2 6

Solution Step l. Shape—Write the fractions with common
denominators.

Step 2. Operate—Add the fractions and add the

whole numbers.

Step 3. Simplify—Reduce the fraction.

2^ X - = 2-
2 3 6

6
= 1-

4 2
3- = 3-
6 3

Example 2 1^ + 2-
^ 2 3

Solution Step 1. Shape—^Write the fractions with common
denominators.

Step 2. Operate—Add the fractions and add the whole

numbers.

Step 3. Simplify—Convert the improper fraction to a

mixed number and combine the mixed

number with the whole number.

1- X -
2 3

3 2

= 1-

= 2

3^
6

= 3 + 1-

4I
6

1 1
Practice a. 1- + 1-

2 3
b. li + if

2 3

1 1
c. 5- + 2^

3 6
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d. 3- + 1- 1 1
e. 5- + 3-

2 6
f. 7I + 4^

Teacher Note: "Activity Master 5" may be helpful to students in

Lesson 61. Refer to the activity in that lesson to

determine if copies need to be prepared.

Problem set l. What is the product of the decimal numbers four

58
(40)

tenths and four hundredths?

2. Larry looked at the clock. It was 9:45 p.m. His book
^^^^ report was due the next morning at 8:30. How many

hours and minutes were there until Larry's book
report was due?

3. Pluto's greatest distance from the sun is seven billion,
^^^^ four hundred million kilometers. Write that number.

1 1
4. 2^ + 1^
(58) 2 6

5. 1^ + 2I
2 3

(58)

6. Compare: - O ^ ^- Compare: - O
(57) (57)

1 4
8. 8- - 3-
(47) 5 5 (29) 4 2

1 2
10. How many -'s are in -?
(53) 2 5

f' \

V5 2,

11. (0.875)(40) 12. 0.07 ^ 4
(39) (44)

13. 30 - c? = 0.6
(42)

14. What number is halfway between 0.1 and 0.24?
(49)

15. Round 36,428,591 to the nearest million.
(16)

16. What temperature is 23°F less than 8°F?
(14)

17. What number is missing in this sequence?
(10)

320, 160, 80, ., 20, 10, 5, ...
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18. How many square inches are needed to cover a square
"" foot?

19. One centimeter is what fraction of one meter?
(51)

Mentally calculate the answers to problems 20 and 21:

20. 6.25 X 10
(46)

21. 6.25 - 10
(31)

22. Compare: 32 ^ 10 - 10 Q 32 - (10 - 10)
(9)

Use the chart below to answer questions 23, 24 and 25.

80°

o

o
Q.
E
o

60°

Noontime Temperature During Week

V
y N ^y ^

/

Sun Mon Tues Wed Thu Fri Sat

Day of the Week

23. What was the difference in degrees between the
^^^^ highest and lowest noontime temperatures during

the week?

24. What was the Saturday noontime temperature?
(18)

25. Write a question that refers to this line graph and
^^^^ answer the question.

26. Rumpelstiltskin could pronounce his name in six
^^^'

tenths of a second. At that rate, how many times could

he pronounce his name in 15 seconds? (Write and

solve a fraction division problem to answer

the question.)

27. One eighth is equivalent to 12§%. To what percent is

^^^^ three eighths equivalent?



Adding Three or More Fractions 285

28. Mentally calculate the total cost of exactly 10 gallons
'^^^

of gas priced at $1,599 per gallon.

29. Arrange these three numbers in order from least
(57)

to greatest:

— , the reciprocal of — , 14^4
30. If 7 = 4 and w = 3, then what does 2l + 2w equal?
(45)

LESSON
59

Adding Three or More Fractions

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count by 7's from 7 to 84.

a. 2 X 750 b. 429 - 250

d. $9.50 + $1.75 e. |of$5
g. 12 X 3, + 4, X 2, + 20, - 10, X 5,-2

c. 750 + 199

f. 40 X 50

Problem Solving: Half of a gallon is a half gallon. Half of a half

gallon is a quart. Half of a quart is a pint. Half

of a pint is a cup. Into an empty gallon

container is poured a half gallon of water, plus

a quart of water, plus a pint of water, plus a

cup of water. How much more water is

needed to fill the gallon container?

^\
i

lit
1 gallon 5 gallon 1 quart 1 pint 1 cup

To add three or more fractions we find a common
denominator for all the fractions being added. The lowest

common denominator is the least common multiple of all

of the denominators. When we know what the common
denominator is we can rename the fractions and add.
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111
Example 1 - + - + -

^
2 4 8

Solution First we find a common denominator. The LCM of 2, 4,

and 8 is 8. We rename all fractions as eighths. Then we
add and simplify if possible.

1

2
X

4

4

4

8

1

4
X

2

2

2

8

+ 1
8

X
1

1

1

8

7

8

Example 2 1^ + 2^ + 3-
2 3 6

Solution A common denominator is 6. We rename all fractions. We
add whole numbers and fractions. We simplify when
possible.

13 1
Practice a. - + - + -

2 4 8

a. - + - + —

2
X

3

3
= 1

i X
2

2
= 4

*3i
6

X
1

1
=

^1

^1
=: 7

b.
1

2
+

1

3 6
c.
11 1

1^ + 1^ + l4
2 3 4

e.
1

2
+

3

4

7
^8 f.

111
1- + 1^ + 1^
4 8 2

Problem set l. What is the cost per ounce for a 42-ounce box of

59
(15)

oatmeal priced at $1.26?
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2. There are 30 days in November. How many days are
^^^^ there from November 19 to December 25?

3. The smallest three-dieit number is 100. What is the

largest three-digit number?

4. i + 3 + 5

(59) 2 4 8
5. li + 2- + 3-

(59) 2 3 6

6. in + 1- = 5
(42) 5

1 ^
7. Q± - w = 3-

(42) 8 8

8. Compare: - O —
(57)

^ 8^4 9.
3 1

(29'j 5 3

1 3 ^3 1
10. How many -'s are in -?
(53) ^3 5

A

V5 3,

11. How much money is | of $24.00?
(22)

12. (0.65)(0.14)
(40)

13. 65 -^ 0.05
(48)

14. What is the place value of the 9 in 46.934?
(34)

15. Round the product of 0.24 and 0.26 to the nearest
^'"^ hundredth.

16. What is the average of 1.3, 2, and 0.81?
(18)

17. What is the sum of the first seven numbers of this
(10)

sequence?

1,3,5,7, ...

18. How many square feet are needed to cover a square yard?
(38)

19. Ten centimeters is what fraction of one meter?
(51)

20. 3x = 1.2 + 1.2 + 1.2
(42)
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4
21. -y = 1
(30) 3^

22. The number 37 has how many different factors?
(19)

23. - X
(29) 5

24. To what decimal number is the arrow pointing?

-
I

I I I » I I I I I
I

I I I I I I I I I
I

25. The decimal number answer to problem 24 rounds to
^^^^ what whole number?

26. Mary found that the elm tree in her yard added about |
^^' of an inch to the diameter of its trunk every year. If the

diameter of the tree is about 12 inches, then the tree is

about how many years old? (Write and solve a fraction

division problem to answer the question.)

27. Duncan's favorite T.V. show starts at 8 p.m. and ends
'^^^

at 9 p.m. Duncan timed the commercials and found

that there were 12 minutes of commercials between
8 p.m. and 9 p.m. What fraction of the hour was
commercial time?

28. Instead of dividing 400 by 16, Chip thought of an
^^^^ equivalent division problem that was easier for him to

divide. Write an equivalent division problem that has

a one-digit divisor and find the quotient.

29. Round $0.6666 to the nearest cent.
(50)

30. Compare: 3^0^ + ^
(57) III
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Writing Mixed Numbers as

Improper Fractions

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

Mental Math: Count up and down by |'s between | and 4.

a. 4 X 750 b. 283 + 250 c. 750 - 199

d. $8.25 - $2.50 e. Double 12|

g. 6 X 10, ^ 3, X 2, H- 4, X 5, - 2, X 4

f.
900
30

Problem Solving: Copy this problem and fill in the 5
J

missing digits. 4 5

Here is another story about pies. In this story a mixed
number is changed to an improper fraction.

There were 3| pies on the shelf. The restaurant

manager asked the server to cut the whole pies

into serving slices—into sixths. Altogether, how
many slices of pie will there be when the server

cuts the pies?

We will illustrate this story with circles. There were

3| pies on the shelf.

The server will cut the whole pies into sixths. Each

whole pie will have six slices.

The three whole pies will make 18 slices

(3x6 = 18). The five additional slices from the | of a pie
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will make the total 23 slices—23 sixths. This story

illustrates that 3| is equivalent to y

.

Now we will describe the arithmetic for changing a

mixed number like 3| to an improper fraction. Recall that a

mixed number has a whole number part and a fraction part.

whole number

o5

fraction

denominator of fraction

The denominator of the mixed number is also the

denominator of the improper fraction.

3^ = -

t t

same denominator

The denominator indicates the size of the fraction

"pieces." In this case the fraction pieces are sixths. We
change the whole number 3 into sixths. We know that one

whole is |, so three wholes is 3 x |, which is ^. Now we
add ~ and |, which equals ^.

p3.-,

18. 5 _ 23.

6 "•" 6 ~ 6

Example 1 Write 2| as an improper fraction.

Solution The denominator of the fraction part of the mixed number
is fourths, so the denominator of the improper fraction

will also be fourths.

2- = -
4 4

We change the whole number 2 into fourths. Since 1

equals |, the whole number 2 equals 2 x |, which is |.

We add | and |, which equals ^.

2^ = 11
4 4
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Example 2 Write 5| as animproper fraction.

Solution We see that the denominator of the improper fraction will

be thirds.

5^ = -
3 3

Some people use a quick, mechanical method to find

the numerator of the improper fraction. Looking at the

mixed number, they multiply the whole number by the

denominator and then add the numerator. The result is the

numerator of the improper fraction.

.2 ^ 17
^3 3

Practice Write each mixed number as an improper fraction.

a. 2-
5

b. 3^
2 of

d.el ••'1 f. 3^
10

«-4 h. 12^
2

'4

Problem set l. Convert the improper fraction ^ to a mixed number
60 '^^' with the fraction reduced.

2. A fathom is 6 feet. How many feet deep is water that is

^''^
2| fathoms?

3. After 3 days and 7425 guesses, the queen guessed
'^^' Rumpelstiltskin's name. What was the average

number of names she guessed each day?

12 11
4. 5- - 1- 5. 5- - 2-
(56) 2 3 (56) 3 2
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111
6. 1- + 2- + 3-

(59) 2 3 4
7. 3- + 3^
(58) 4 3

8. Compare: - O -
(57)

^ 3^5 9. - X 42
(29) 6

10. ^ .

2

(29) 8 3

2 3
11. How many -'s are in -?
(53) ^3 8 V 7

12. (4 - 0.4) ^ 4 13. 4 - (0.4 ^ 4)
(48)

14. Which digit in 49.63 has the same place value as the 7
^''^

in 8.7?

15. Estimate the sum of $642.23 and $861.17 to the

nearest hundred dollars.

16. — = -^
(41) 10 100

17. What is the next number in this sequence?
(10)

100, 10, 1,

18. The perimeter of a square is 1 foot. How many square
^^^^ inches cover its area?

19. Ten seconds is what fraction of one minute?
(29)

20. 15217 = 300
(4)

21. List the factors of 50.
(19)

22. By what name for 1 must | be multiplied to form a
^^^^

fraction with a 15 in the denominator?

23. What time is 5 hours and 15 minutes after 9:50 a.m.?
(32)

24. Write 7| as an improper fraction.
(60)
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25. Write l| and l| as improper fractions and multiply
^^°^ the improper fractions. What is the product?

26. The sales tax rate was 7%. Write 7% as a fraction.
^^^^ Then write the fraction as a decimal number.

Refer to the figure to answer problems 27 and 28:

27. The perimeter of this square is 8 cm.
^^^^ How long is each side?

28. Half of the area of the square is

^^^^ shaded. What is the area of the

shaded part of the square?

29. Rawlings bought a sheet of 100 stamps from the post
^^^^

office for $35.00. What was the price for each stamp?

30. Describe how to convert 2| to an improper fraction.
(60)

I
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LESSON
61

Prime Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12 's from 12 to 144.

b. 475 + 1200

e. I of $36.00

a. 5 X 40 (10 X 40 ^ 2)

d. S8.50 + $2.50

g. 6 X 8, - 4, - 4, X 2, + 2, - 6, -5- 2

h. Hold your hands one foot apart.

c. 3 X 84
r S25
^* 10

Problem Solving: The average number of students in two
classrooms was 27. If the students are

separated into three classrooms instead of

two classrooms, what will be the average

number of students in each of the three

classrooms?

Here we list the first ten counting numbers and their

factors. Which of the numbers have exactly two factors?

Number Factors

1 1

2 1, 2

3 1, 3

4 1, 2,4

5 1, 5

6 1, 2,3,6

7 1, 7

8 1, 2,4,8

9 1, 3, 9

10 1, 2, 5, 10

Numbers that have exactly two factors are prime

numbers. The first four prime numbers are 2, 3, 5, and 7.

The number 1 is not a prime number because it has only

one factor, itself. The only factors of a prime number are

the number itself and 1. Therefore, to determine whether
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or not a number is prime, we may ask ourselves the

question, "Is this number divisible by any number other

than the number itself and 1?" If the number is divisible

by any other number, the number is not prime.

Example The first four prime numbers are 2, 3, 5, and 7. What are

the next four prime numbers?

Solution We will consider the next several numbers and eliminate

those that are not prime.

8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20

All even numbers have 2 as a factor. So no even

numbers greater than two are prime numbers. We can

eliminate the even numbers from the list.

J^, 9, ;Wr, 11, J^, 13, M, 15, J^, 17, :i^, 19, 2>&

Since 9 is divisible by 3, and 15 is divisible by 3 and
by 5, we can eliminate 9 and 15 from the list.

J^,^,:X&, 11, J^, 13,>r,J^,J^, 17, J^, 19,^

Each of the remaining four numbers on the list is

divisible only by itself and by 1. Thus the next four prime

numbers after 7 are 11, 13, 17, and 19.

Activity: Prime Numbers

List the counting numbers from 1 to 50 (or use the

Hundred Chart, "Activity Master 5," from the Test

Masters). Then follow these directions:

a. Draw a line through the number 1. The number 1 is

not a prime number.

b. Circle the prime number 2. Draw a line through all the

other multiples of 2 (4, 6, 8, etc.).

c. Circle the prime number 3. Draw a line through all the

other multiples of 3 ( 6, 9, 12, etc.).

d. Circle the prime number 5. Draw a line through all the

other multiples of 5 (10, 15, 20, etc.).
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e. Circle the prime number 7. Draw a line through all the

other multiples of 7 (14, 21, 28, etc.).

f. All of the numbers on the list (or chart) from 1 through
50 (or 1 through 100) that do not have a line drawn
through them are prime numbers. Circle the prime
numbers.

Practice Which number in each group is a prime number?

a. 21, 23, 25

b. 31, 32, 33

c. 43,44,45

Which number in each group is not a prime number?

d. 41,42,43

e. 31,41, 51

f. 23, 33,43

Prime numbers can be multiplied to equal whole numbers
that are not prime. To make 12 we multiply 2 • 2 • 3. To
make 15 we multiply 3-5. Show which prime numbers
we multiply to make these products.

g. 16 h. 18

Problem set l. In music there are whole notes, half notes, quarter

61 ^^^^ notes, and eighth notes. How many quarter notes

equal a whole note?

2. How many eighth notes equal a quarter note?
(53)

3. Don is 5 feet 2| inches tall. How many inches tall is that?
(60)

4. Which of these numbers is not a prime number?
(61)

A. 11 B. 21 C. 31 D. 41



Problem set 61 297

5. Which of these numbers is a prime number?
(61)

A. 35 B. 41 C. 63 D. 72

6. The prices for three pairs of skates were $36.25,
^'^' $41.50, and $43.75. What was the average price for a

pair of skates?

7. Instead of dividing 15 by 2|, Solomon doubled both
^^^^ numbers, then divided mentally. What was Solomon's

mental division problem and its quotient?

8.
(42)

^3777-4-
8 -1 9.

(59)

1+3^5
2 4 8

10.
(54)

5 1

6 2
11.
(54)

3 3

5 10

12.
(29)

1 4

2
'

5
13.
(53)

2
.

1

3 2

14.
(40)

1 - (0.2 - 0.03) 15.
(38)

(0.14)(0.16)

16.
(44)

0.456

6
17.
(48)

1.5

0.04

18. One centimeter equals 10 millimeters. How many
^^^' millimeters does 2.5 centimeters equal?

19. List all of the common factors of 18 and 24 and circle
^^^' the greatest.

20. What fraction of the group is O © O O O
'"' shaded? OOOOO
21. If the perimeter of a square is 40 mm, what is the area
^^^^ of the square?

22. At 6 a.m. the temperature was -6°F. At noon the
'^^' temperature was 14°F. From 6 a.m. to noon the

temperature rose how many degrees?
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23. Compare: ^ x - O - - -
(49)

^
3 2^32 LI

Use this chart of favorite sports of 100 people to answer
questions 24 through 28.

24. How many more people favored
^^"^ baseball than favored football?

Favorite Sports
of 100 people

25. What fraction of
^^^^ favored baseball?

the people

26. Was any sport the favorite sport of
^^°^ the majority of the people surveyed?

Write one or two sentences to ex-

plain your answer.

27. Since baseball was the favorite sport of 40 out of 100
^^^' people, it was the favorite sport of 40% of the people

asked. What percent of the people answered that

football was their favorite sport?

28. Write a question that refers to this circle graph and
^^^^ answer the question.

29. Tom thought of one number he could put in each of
^^^^ these boxes to make the equation true. Tom thought of

what number?

n X n = 100

30. If we multiply the prime numbers 2 • 3 • 3, the
^"^ product is 18. Which prime numbers would we

multiply to make a product of 20?

I

_:
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LESSON
62

Subtracting Mixed Numbers with
Regrouping, Part 2

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 5 X 140 (10 X 140 ^ 2) b. 420 - 50

d. $8.50 - $2.50 e. Double zf

g. 5 X 10,- 20,+ 2,H- 4, + 1,- 3,- 3

h. Hold your hands one foot apart; then one inch apart.

Problem Solving: What are the next three numbers in this

c. 4 X 63
f $25
^' 100

sequence i

X 1 1
12' 6' 4'

Since Lesson 47 we have practiced subtracting mixed
numbers with regrouping. In this lesson we will rename the

fractions with common denominators before subtracting.

To subtract l| from 3|, we first write the fractions

with common denominators. Then we subtract the whole
numbers and fractions and simplify when possible.

o2 23- X -
3 2

1- X -
2 3

3i
6

6

4
Sometimes when subtracting it is necessary to regroup.

We write the fractions with common denominators before

regrouping.

Example 5— i-^23
Solution We write fractions with common de-

nominators. We regroup if necessary.

We simplify if possible.

5- X ^

1^ X ^

49

k
it
3|
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Practice*
1 1

2 3
b. 4I - 2I

4 3
C. 6- - 1—

2 4

d. 7? - 3|
3 6

1 1
e. 6- - 1-

6 2
f. 4- - 1-

3 2

g. 4 1-^63 h. 6^ - 3-
2 6

1 8^ - 5^
3 4

Problem set 1. What is the difference between the sum of 0.6 and 0.4

62 ^""^ and the product of 0.6 and 0.4?

2. Mt. Whitney, the highest point in California, has an
^"^ elevation of 14,494 feet above sea level. From there

one can see Death Valley, the lowest point, which has

an elevation of 282 feet below sea level. The floor of

Death Valley is how many feet below the peak of Mt.

Whitney?

3. The anaconda was 288 inches long. How many feet is

^''^ 288 inches?

4. Write the mixed number 4| as an improper fraction.
(60)

5. Write 2\ and l\ as improper fractions. Then multiply
^^°^ the improper fractions and simplify the product.

\

6. What time is 2\ hours after 10:15 a.m.?
(32)

7. (30 X 15) - (30 - 15) 8. Compare: | O
(5) (57) 8

9.
(42)

w - 4-
2

10.
(54)

6

8

3

4

11.
(62)

4--'§ 12.
(29)

3

4

2
X —

5 (53)
^

14. (1
- 0.4)(1 + 0.4) 15.

3
of $45.00

(39) (22) 5

I \
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16. 0.4 ^ 8
(44)

17. 8 ^ 0.4
(48)

18. What number is next in this sequence?
(10)

0.2,0.4,0.6, 0.8,

19. What is the tenth prime number?
(61)

20. What is the perimeter of the rectangle?
(8)

llin.

3 .

4 in.

21. This floor tile is one square foot.
^^^^ The kitchen floor was covered

with 100 floor tiles. What was the 12 in.

area of the kitchen floor in square

inches?

1 ft

12 in.

1 ft

22. Round $678.25 to the nearest ten dollars.
(16)

23. What is the area of the shaded
^^^' part of this rectangle?

30 cm

10 cm

24. A ton is 2000 pounds. How many pounds is 2| tons?
(15)

25. Which arrow could be pointing to 0.2 on the mmiber line?
(49)

B C

I I

D

H—

^

-2 -1

26. Think of a prime number for n that makes this
(61)

equation true.

n • 77 = 49
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I

e;

27. Jefferson got a hit 30% of the 240 times he came to bat ]}.

(29,33)
(j^pij^g ^j-^g season. Write 30% as a reduced fraction.

Then find the number of hits Jefferson got during the

season.

28. Dixon has run 11.5 miles of a 26.2-mile race. Find the
^^^^ remaining distance Dixon has to run to complete the

race by solving this equation.

11.5 mi + d = 26.2 mi

29. Write 7% as a fraction. Then write the fraction as a
^^^' decimal number.

30. Arrange these numbers in order from least to greatest:
(57) 1 1
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Polygons 303

Polygons

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by 25's between 25 and 300.

a. 5 X 240 b. 4500 + 450 c. 7 x 34

d. $7.50 + $7.50 e. | of $20.00 f. ^
g. 6 X 8, H- 2, + 1, -^ 5, - 1, X 4, ^ 2

h. Hold your hands one foot apart; then one yard apart.

Problem Solving: A number cube has six faces.

Where two faces meet there is an

edge. A "corner" where three

edges meet is called a vertex

(plural is vertices). A number cube

has how many vertices?

Polygons are closed shapes with straight sides. Polygons

are named by the number of sides they have. The chart

below names some common polygons.

Polygons

Shape Number of Sides Name of Polygon

A 3 triangle

4 quadrilateral

r^ 5 pentagon

< > 6 hexagon

o 8 octagon

Two sides of a polygon meet, or intersect, at a vertex

(plural is vertices). A polygon has the same number of

vertices as it has sides.
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Example 1 What is the name of a polygon that has four sides?

Solution The answer is not "square" or "rectangle." Squares and
rectangles do have four sides, but not all four-sided

polygons are squares or rectangles. The correct answer is

quadrilateral. A rectangle is one kind of quadrilateral. A
square is a rectangle with sides of equal length.

If all the sides of a polygon are the same length and if

all the angles are the same measure, then the polygon is

called a regular polygon. A square is a regular

quadrilateral, but a rectangle that is longer than it is wide
is not a regular quadrilateral.

Example 2 The area of a square is 25 square centimeters.

(a) What is the length of each side of the square?

(b) What is the perimeter of the square?

Solution (a) We find the area of a square, or of any rectangle, by
multiplying the length by the width. With a square, the

length and width are equal. Finding the length of a

side is like finding the one number that goes into each

of these boxes.

n X D = 25

Since 5x5 = 25, the length of each side is 5 cm.

(b) The perimeter of the square is the sum of the lengths of

the four sides. We may find the perimeter by adding

the lengths of the four sides or by multiplying the

length of one side by four.

5 cm + 5 cm + 5 cm + 5 cm = 20 cm

4x5 cm = 20 cm

Example 3 A regular octagon has a perimeter of 96 inches. How long

is each side?

Solution An octagon has eight sides. The sides of a regular octagon

are the same length. Dividing the perimeter of 96 inches by

8, we find each side is 12 inches. (Most of the red stop signs

on our roads are regular octagons with sides 12 inches long.)
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Practice a. What is the name of this six-sided

shape?

b. How many sides does a pentagon have?

c. Can a polygon have 19 sides?

d. The area of a square is 16 square inches. What is its

perimeter?

Problem set l. When the sum of 1.3 and 1.2 is divided by the

63 "'' difference of 1.3 and 1.2, what is the quotient?

2. WiUiam Shakespeare was born in 1564 and died in
^"^ 1616. How many years did he live?

3. Robin Hood's arrow hit a target 45 yards away. How
^"^ many feet did the arrow travel?

4. Why is a square a regular quadrilateral?
(63)

5. A regular hexagon has a perimeter of 36 inches. How
^^^^ long is each side?

6.
(41)

1 _ ?

4 100
7.
(5)

CO

00

X
+

CO

00 8- 5^ + 3|
(58) 3 4

9.
(59) 2 3 4

10.
(56)

9 1

10 2

1 7
11. 6- - 2-
(62) 2 8

12. Compare: 2 x 0.4 O 2 + 0.4
(43)

13. 4.8 X 0.35
(39)

14. 1 ^ 0.4
(48)

15. How many $0.12 pencils can Mr. Jones buy for $4.80?
(15)

16. Round the product of 0.33 and 0.38 to the nearest
^'"^ hundredth.
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17. Multiply the length by the width
^^^^

to find the area of this rectangle.

18. Which is the twelfth prime number?
(61)

19. Write 31 as an improper fraction.
(60)

20. The area of a square is 9 sq. cm.
(63)

(a) How long is each side of the square?

(b) What is the perimeter of the square?

fin.

in.

21. Five minutes is what fraction of an hour?
(29)

22. The top, bottom, and sides of a box
^^^^ are also called the faces of the box.

This box has how many faces?

23. There are 100 centimeters to a meter. How many
^^^^ centimeters equal 2.5 meters?

24. Write the mixed numbers l| and 2| as improper
^^°^ fractions. Then multiply the improper fractions and

simplify the product.

25. The numbers 2, 3, 5, 7, and 11 are prime numbers. The
^"^ numbers 4, 6, 8, 9, 10, and 12 are not prime numbers,

but they can be formed by multiplying prime numbers.

2-2 = 4

2-3 = 6

2-2-2 = 8

Show how to make 9, 10, and 12 by multiplying prime

numbers.
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26. Write 75% 'as an unreduced fraction. Then write the
'^^^ fraction as a decimal number.

^^T3,, 2-2-2-3-3
27. Reduce: -—-—-—-—

r

(53) 2 • 2 • 3 • 5 • 5

28. 16.6 mi + i = 26.2 mi
(42)

Refer to this double-line graph to find information for

problems 29 and 30.

16°C
Daily High and Low Temperatures

-8°C

Tues Wed

29. The difference between Tuesday's high and low
^^^^ temperatures was how many degrees?

30. The difference between the lowest temperature of the
^^^^ week and the highest temperature of the week was

how many degrees?
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LESSON
64

Prime Factorization • Division

by Primes • Factor Tree

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

3 X
$75
100

65

Mental Math: Count by 9's from 9 to 108.

a. 5 X 60 b. 586 - 50 c.

d. $20.00 - $2.50 e. Double 750 f.

g. 9 X 9,- 1,^ 2, + 2,- 6, + 3,^ 10

h. Hold your hands one yard apart; then one meter apart.

Problem Solving: Nelson bought a pizza and ate half of it. Then
his sister ate half of what was left. Then his

little brother ate half of what his sister had
left. What fraction of the pizza did Nelson's

little brother eat? Illustrate the portions of the

pizza eaten by each family member.

Prime
factorization

All whole numbers greater than 1 are either prime

numbers or composite numbers. A composite number has

more than two factors. As we studied in Lesson 61, the

numbers 2, 3, 5, and 7 are prime numbers. The numbers 4,

6,8, and 9 are composite numbers. All composite numbers
can be made by multiplying prime numbers together.

4 = 2-2

6 = 2-3

8 = 2-2-2 (also 2 - 4, but 4 is not prime)

9 = 3-3

When we write a composite number as a product of its

prime factors, we have written the prime factorization of

the number. The prime factorizations of 4, 6, 8, and 9 are

shown above.

In this lesson we will show two methods for factoring

a composite number. One method is division by primes,
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and the other" method is using a factor tree. We will

illustrate both methods as we factor 60.

Division by The smallest prime number is 2, then 3, then 5, and so on.

primes Since 60 is divisible by 2, we begin by dividing 60 by 2.

The quotient is 30.

30
2j60

Since 30 is also divisible by 2, we divide 30 by 2. The
quotient is 15. Notice how we "stack" the divisions.

15

2J3O
2)60

Although 15 is not divisible by 2, it is divisible by the next

prime number, which is 3. The quotient is 5.

5

3)15

2J3O
2)60

Five is a prime number. The only prime number that

divides 5 is 5.

1

5)5

3)15
2^30
2)60

By dividing by prime numbers we have found the prime
factorization of 60.

60 = 2 • 2 • 3 • 5
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Factor tree When using a factor tree, we simply think of any two
numbers whose product is 60. Since 6 times 10 equals 60,

we will use 6 and 10 as the first two "branches" of the
factor tree.

10

The numbers 6 and 10 are not prime numbers, so we
continue the process by factoring 6 into 2 • 3 and by
factoring 10 into 2-5.

The numbers at the ends of the branches are all prime
numbers. We have completed the factor tree. We will

arrange the factors in order from least to greatest and write

the prime factorization of 60.

60 = 2

Example 1 Use a factor tree to find the prime factorization of 60. Use
4 and 15 as the first branches.

Solution Some composite numbers can be divided into many
different factor trees. However, when the factor tree is

completed, the same prime numbers appear at the ends of

the branches.
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Example 2 Use division by primes to find the prime factorization of 36.

Solution We begin by dividing by the smallest prime number that is

a factor of 36, which is 2. We will continue dividing by
prime numbers until the quotient is 1."^

1

3J3

3J9

2J18
2)36

36 = 2 2 3 3

Practice* a. Which of these numbers are composite numbers?

19, 20, 21, 22, 23

b. Write the prime factorization of each composite

number in problem (a).

c. Use a factor tree to find the prime factorization of 36.

d. Use division by primes to find the prime factorization

of 48.

e. Write 125 as a product of prime factors.

f. Write the prime factorization of 10 and of 100. What
similarities do you notice? Can you guess what the

prime factorization of 1000 is?

Problem set 1. The total land area of the world is about fifty-seven

64 ^^^^ million, two hundred eighty thousand square miles.

Write that number.

<j4;f>2. Nelson photographed an African white rhinoceros
^"^ that stood 6| feet high. How many inches is 6| feet?

•"Some prefer to complete the division when the quotient is a prime number,

in which case the final quotient, together with the divisors, is included in the

prime factorization of the number.
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3. Jenny shot 10 free throws and made 6. What fraction
(29,41)

^£ j^g^ shots did she make? What percent of her shots

did she make?

4. Draw a factor tree for 40. Then write the prime
^^^^ factorization of 40.

5. Which of these is a composite number?
(64)

21,31,41

6. Write 2^ as an improper fraction and muUiply the
^^"' improper fraction by |. What is the product?

7. 10,000 - (10,000 ^ 10)
(5) ICC .

111 111
8. 8- + 1- + 2- 9. _L + 1 + i
(59) 2 3 6 rssj 12 6 2

10. 15- - m = 2-
(42) 4 8

11. Compare: O
(57)

^
2 3^32

12.
(29)

3

8

1
X —

3
13. ^-
(53) 8

1

2

14.
(38)

1 - (0.2 + 0.48)

15. 0.0144 ^ 12
(44)

16. What is the total cost of two dozen erasers that are
^^"^ priced at 8^5 each?

17. The store manager put $20.00 worth of $0.25 pieces in
^^^^ the change drawer. How many $0.25 pieces are in

$20.00?

18. What time is 2f hours before 1:15 p.m.?
(32)
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19. Use division by primes to find the prime factorization
^''^ of 50.

20. What is the name of a six-sided polygon? How many
^^^' vertices does it have?

21. Write 3l as an improper fraction.
(60)

22. The area of a square is 36 square inches.
(63)

(a) What is the length of each side?

(b) What is the perimeter of the square?

23. Write 16% as a reduced fraction.
(33)

24. How many millimeters long is the line segment?
(7)

cm 1 2 3 4 5 6 7

I n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ill M 1 1 1 1 1 il 1 1 1 1 1 1 1 1 ill I M 1 1 1 1 III 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1

25. A meter is about one big step. About how many meters
^^^ long is an automobile?

26. Write the prime factorization of 375 and of 1000.
(64)

3.5.5.5
27. Reduce:
(53) 2 • 2 • 2 • 5 • 5 • 5

4 ?90 ^ _ •

(41)' 25 100

29. Eighty percent of the 20 answers were correct. Write
(29.33) gQO^Q ^g ^ reduced fraction. Then find the number of

correct answers.

30. The "rect-" part of rectangle means "right." A
^^^^ rectangle is a "right-angle" shape. Why is every square

\

also a rectangle?
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LESSON
65

Multiplying Mixed Numbers

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 5 X 160 b. 376 + 99 c. 8 x 23

d. $1.75 + $1.75 e. ^ of $60.00 f.
$30
10

g. 8 X 8, - 4, ^ 2, + 3,^3,+ 1, ^ 6, - 2

h. Hold your hands one meter apart; then one yard apart.

Problem Solving: Copy this problem and fill in the

missing digits. 6 J^

Recall the three steps to solving an arithmetic problem
with fractions.

Step 1. Be sure the problem is in the correct shape.

Step 2. Perform the operation indicated.

Step 3. Simplify the answer if possible.

Remember that the correct shape for adding and
subtracting fractions is to write the fraction with common
denominators. To multiply or divide fractions we do not

need to write the fractions with common denominators.

The correct shape for multiplying and dividing fractions is

to write the numbers in fraction form. This means we will

write mixed numbers as improper fractions. We will also

write whole numbers in fraction form by writing the

whole number as the numerator of a fraction with the

denominator 1.

Example 1 2- x 4

Solution First, we write 2| and 4 in fraction form.

8 4— X —
3 1
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Second, we multiply the numerators to find the numerator
of the product, and we multiply the denominators to find

the denominator of the product.

8 4 ^ 32

3 ^ 1 ~ 3

Third, we simplify the product by converting the

improper fraction to a mixed number.

32 =io2
3 3

Example 2 2^ x li

Solution First, write the numbers in fraction form.

5 4— X —
2 3

Second, multiply the terms of the fractions.

5 4 ^ 20

2 ^ 3 ~ 6

Third, simplify the product.

20 „2

6 " \

4 = ^16 3

1

"
-

Practice* a. i- x -
2 3

u ^2 3

3 4
c. ll X l2

2 3

\ d. 1- X 3 e. 2- X 2-
2 3

i 3x1
4̂

1 2
8- i ^ 4 h. 2- X 2

4
i. 2 X 3-

2
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Problem set l. Fifty percent of the 60 questions on the test were

65 ^^^'^^^ muhiple choice. Write 50% as a reduced fraction and
find the number of multiple choice questions.

2. How many quarter notes equal a half note?
(53)

3. Some railroad rails weigh 155 pounds per yard and are
^"^ 33 feet long. How much would a 3 3-foot-long rail weigh?

12 2
4. 1- X 2- 5. 2- X 2
(65) 2 3 (65) 3

6. The sum of five numbers is 200. What is the average of
'^^^ the numbers?

^
100 + 75

8. ^ - ll = 3I 9. U 1 + i
(5) 100 - 75 (42) 5 2 (59) 3 6 12

11 4 1 4 1
10. 35- - 12- 11. - X - 12. - 4- -
(62) 4 2 (29) 5 2 (53) 5 2

13. 0.25 - 5 14. 5 - 0.25
(44) (48)

15. What is the product of the answers to problems 13 and 14?
(39)

1 1
16. —I— is equal to which of the following?
(53) 2 2

A. 1 - 1 B. 1 X 1 C. U 1
2 2 2 2 2 2

17. Use a factor tree to find the prime factorization of 30.
(64)

18. If three of the items cost a total of 75 c, how much
^^^^ would six of the items cost?

19. Round $1.1675 to the nearest cent.
(50)

20. One side of a regular pentagon is 0.8 meter. What is

^^^ the perimeter?
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21. Twenty minutes is what fraction of an hour?
(29)

22. The temperature dropped from 12°C to -8°C. This was
^^^^ a drop of how many degrees?

Use the chart below to answer questions 23, 24, and 25.

Weight of Children

48

46

^ 44o
^ 42

I
40

t 3S

^ 36

34

32 i^^^^t
John Marty Mike

23. John weighs how much more than Mike?
(16)

24. What is the average weight of the three boys?
(16)

25. Write a "larger-smaller-difference" problem that refers
^^^^

to the graph and answer the question.

26. Use division by primes to find the prime factorization
'''^ of 400.

27. Simon covered the floor of a square room with 144
^^^^ floor tiles. How many floor tiles were along each wall

of the room?

28. The weight of a one-kilogram object on earth is about
^^^^ 2.2 pounds. A large man may be 100 kilograms. About

how many pounds is that?

29. Reduce: ^ ^ ^—
(53) 2 • 2 • 2 • 5 • 5 • 5
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LESSON
66

30. Which of these polygons is not a regular polygon?

A. B. C. D.

Using Prime Factorization

to Reduce Fractions •

Naming Solids

4

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count down by 2's from 10 to negative 10.

a. 5 X 260 b. 341 - 50 c. 3 x 48

d. $9.25 - 75c: e. Double $1.25 f. f§§

g. 6 X 6, - 1, - 5, X 2, + 1,^3,-2
h. Hold your hands one foot apart; then nine inches apart.

Problem Solving: There are about 520 nine-inch-long noodles

in a 1-pound package of spaghetti. Laid end

to end, how many feet would the noodles in a

package of spaghetti reach?

Using prime One way to reduce fractions with large terms is to factor

factorization the terms and then reduce the common factors. To reduce

to reduce 125

1000 , we could begin by writing the prime factorization of

fractions 125 and of 1000.

125 5 • 5 • 5

1000 2 • 2 • 2 • 5 • 5 • 5

We see three pairs of 5's that can be reduced. Each |
reduces to \.

Ill
2-2-2-^-^-^ 8111

We multiply the remaining factors and find that

reduces to \.

125

1000



Naming solids 319

Example 1 Reduce:
375

1000

Solution We write the prime factorization of the numerator and of

the denominator.

375 3 • 5 • 5 • 5

1000 2 • 2 • 2 • 5 • 5 • 5

Then we reduce the common factors and multiply the

remaining factors.

3

1 1 1

3

2

375 ^,

• 2 • 2 -X
1

-PC tn 1.

1 1

8

Naming Polygons are two-dimensional shapes. Polygons have

solids length and width. However, polygons do not have height

(or depth). The objects that we encounter in the world

around us are three-dimensional. These objects have

length, width, and height. This table illustrates some three

dimensional shapes—shapes that take up space. Three-

dimensional shapes are often called solids.

Solids

Shape Name

^^ Triangular Prism

m Rectangular Prism

% Cube

4^ Pyramid

P Cylinder

k Cone

d Sphere

> Prisms

You should be able to recognize, name, and draw each

of these shapes. Notice that when these shapes are drawn,

the edges which are hidden from the viewer can be

indicated by using dashed lines.
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Example 2 Name this shape.

Solution This shape is a triangular prism.

Example 3 Draw a cube.

Solution To draw a cube, we first sketch two
squares like this. Then we draw lines

to connect the vertices using dashed

lines to draw the edges that are

hidden from view.

Practice Write the prime factorization of the numerator and
denominator of each fraction and reduce each fraction.

a.
875

1000
b.

48

400

c. A can of soup is an example of which geometric solid?

d. Sketch a triangular prism. Begin by
drawing two triangles like these.

Problem set l. What is the sum of the first nine positive odd numbers?

66
''''

2. A fathom is about 6 feet. A nautical mile is 1000
^^^^

fathoms. A nautical mile is about how many feet?

3. Instead of dividing $1.50 by $0.05, Marcus made an
^^^^ equivalent division problem by mentally multiplying

the dividend and divisor by 100. Then he performed

the equivalent division problem. What is the

equivalent division problem Marcus made and what is

the quotient?
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4. 6 cm + 7 = .11 cm
(3)

5. 8g = 9.6
(42)

6. The combined length of four sticks is 172 inches.
^^^^ What is the average length of each stick?

7. 10,000 - (4675 + 968) 8. 3- + 2-
(5) (58) 3 4

9.
(42)

7

10

1

2
10.
(62)

1 74- - 2-
4 8

11.
(65)

2I X 3
3

12.
f65j

1^ X 2I
3 4

13.
(41)

3 ?

5 100
14.
(39)

(2 X 0.3) - (0

15.
(44)

1.44 ^ 60 16.
(48)

$6.00 ^ $0.15

17. Five dollars was divided evenly among four people.
^"^ How much money did each receive?

18. The area of a regular quadrilateral is 100 square
^^^^ inches. What is its perimeter?

19. Write the prime factorization of 625 and of 1000.
^''^ Then reduce -^.

1000

20. What is the area of the rectangle shown below?
(31)

l^in.

fin.

21. Thirty-six of the eighty-eight piano keys are black.
^^^^ What fraction of the piano keys are black?

22. Sketch a rectangular prism. Begin by drawing two
^^^^ congruent rectangles.
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23. l| X = 1
(30.60)

24. There are 1000 meters in a kilometer. How many
meters are in 2.5 kilometers?

25. Which arrow could be pointing to 0.1 on the mmiber line?
(49)

A BC D

I H 1

-1 1

26. Which arrow in problem 25 is pointing to the number
^^^^ halfway between -1 and 1?

27. A basketball is an example of which geometric solid?
(66)

28. Write 51% as a fraction. Then write the fraction as a
^^^^ decimal number.

Refer to this map to answer questions 29 and 30.

N

N.3^^

fi N.2"d fi

N.1S'

^ ^ •

(/) V) c (/) Ui CO

CO <
S < m o

5 ^ Lii Lli Lii

Broadway

S. 1^'

S 2nd

K
S.3'<^

D

w H
I)

HE

S

29. Which building is on the corner of W. B St. and N. 2nd?
(N.R.)

A. B.
6

C. D D.

30. The building is on the corner of which two streets?
(N.R.)
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Dividing Mixed Numbers

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count down by 5's from 25 to negative 25.

a. 5 X 80 b. 275 + 1500

d. $5.75 + 50(? e. | of $48.00

g. 7 X 8, - 1, - 5, X 2, - 1, ^ 3, - 8

h. Hold your hands one meter apart; then 90 cm apart.

Problem Solving: Which whole number greater than 90 but less

than 100 is a prime number?

c. 7 X 42
f $120
^' 10

Recall the three steps to solving an arithmetic problem
with fractions.

Step 1. Be sure the problem is in the correct shape.

Step 2. Perform the operation indicated.

Step 3. Simplify the answer if possible.

In Lesson 65 we noted that the correct shape for

multiplying and dividing fractions is fraction form. In this

lesson we will practice dividing mixed numbers. We first

write any mixed numbers or whole numbers as improper

fractions. Then we divide.

Example 1 2-^4

Solution We write the numbers in fraction form.

3 1

We find the number of 4 's in 1. Then we use the reciprocal

of 4 to find the number of 4's in |.

1 4

f

8 1 _ A
3 ^ 4 ~ 12
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We simplify the answer.

A = 2

12 3

Notice that dividing a number by 4 is equivalent to

finding \ of the number. Instead of dividing 2| by 4, we
find I of 2f

Example 2 2- ^ i^
^ 3 2

Solution We write the mixed numbers as fractions.

8^3
3 • 2

We find the number of -'s in 1. Then we use the reciprocal
Q Zoo

of - to find the number of -'s in -.

3 2
1 -i-

2

r

3

J

8 2 16

3 " 3 9

We simplify the answer.

16

9
= 1

7

9

Practice*
1 P ^3

a- T of 1-
4 5

b. '1 ^ 4

« I
-' 4 d. 4 ^ 3

« 4 ' i f. 4 -i

,. .1 . i h. 7 ^
4
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Problem set l. What is the difference between the sum of | and | and

67 ^''^ the product of I and I?

2. Bill ran a half mile in two minutes and fifty-five

^"^ seconds. How many seconds is that?

3. The gauge of a railroad—the distance between the two
^"^ tracks—is usually 4 feet 8| inches. How many inches

is that?

12 1

4. 1- ^2- 5. 1- ^ 4
(67) 2 3 (67) 3

6. In six games Yvonne scored a total of 108 points. How
^^^^ many points per game did she average?

7. Write the prime factorization of 24 and 200. Then
^^^^ reduce —

.

200

8. m - 5- = 1— 9. 3- + 2— = n
(42) 8 16 (42) 5 10

11 11 11
10. 5- - 1- 11. 3- X 1- 12. 3^ ^ 1^
(62) 8 2 f65j 3 2 f67j 3 2

13. What is the area of a rectangle that is 4 inches long and
(31)

l| inches wide?

14. (3.2 + 1) - (0.6 X 7) 15. 12.5 ^ 0.4
(52) (48)

16. 0.375 ^ 25

17. 3.2 X 10 equals which of the following?
(51)

A. 32 - 10 B. 320 - 10 C. 0.32 - 10

18. Estimate the sum of 6416, 5734, and 4912 to the
^^^^ nearest thousand.
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19. Instead of dividing 880 by 24, Sam made an
^^^^ equivalent division problem with smaller numbers by

dividing the dividend and divisor by 8. Then he
quickly found the quotient of the equivalent problem.

What was the equivalent problem Sam made, and
what was the quotient? Write the quotient as a mixed
number.

20. The perimeter of a square is 2.4 meters. How long is

^"^ each side of the square?

21. What is the area of the square described in problem 20?
(63)

22. What fraction of the months begin with the letter M?
(29)

Q ?
23.

"^

(41) 4 100

24. Why is a circle not a polygon?
(65)

25. Compare: - x 4- O 4-^3
(67)

^
3 2 2

26. Use your ruler to find the length of this segment to the
^^^^

nearest eighth of an inch.

27. 36 mm + u^ = 63 mm
(3)

28. Write 3% as a fraction. Then write the fraction as a
'^^^ decimal number.

29. A shoe box is an example of which geometric solid?
(66)

30. Sunrise occurred at 6:20 a.m. and sunset occurred at

^^^^ 5:45 p.m. How many hours and minutes were there

from sunrise to sunset?
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Lines

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by |'s between | and 4.

5 X 180 b. 530 - 50 c. 6 x 44

$6.00 - $1.75 e. Double $1.75 f. ^
6 X 5,+ 2,-4, X 3, -4, -2, ^2, -2
Hold your hands one inch apart; then one cm apart.

Problem Solving: Nathan used a one-foot length of string to

make a rectangle that was twice as long as it

was wide. What was the area that was
enclosed by the string?

a.

d.

g-

h.

Here we show ways to illustrate a line, a ray, and a segment.

Line Ray Segment

A line continues in two directions without end. A ray

begins at one point and continues without end. A segment
is a part of a line and has two endpoints.

A plane in mathematics is a flat surface like a tabletop

or a smooth sheet of paper. When two lines are drawn on
the same plane, either they will cross at some point or they

will not cross. When lines do not cross but stay the same
distance apart, we say that the lines are parallel. When
lines cross, we say they intersect. When they intersect and
make square angles, we call the lines perpendicular. The
square angles formed by perpendicular lines are called

right angles. If lines intersect at a point but are not

perpendicular, then the lines are oblique.

Oblique

lines

Perpendicular

lines

Parallel

lines Intersecting lines
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Letters are often used to designate points. We may use
two points to identify a line, a ray, or a segment. Here we
show a line that passes through points A and B. This line

may be referred to as^ line AB or line BA. We may
abbreviate line AB as AB.

The ray that begins at point A and passes through

point B is ray AB, which may be abbreviated AB. The
portion of line AB between and including points A and B
is segment AB (or segment BA), which can be abbreviated

ABioiBA).

Example 1 Which segment appears to be perpendicular to PQ in this

figure?

Solution The segment that appears to be perpendicular to segment

PQ is segment SQ (or segment QS], which may be

abbreviated SQ or QS. Together, PQ and QS appear to form

a right angle. (It may be necessary to "mentally erase" or

ignore the other segments in the figure to see the

relationship of the segments.)

Example 2 In rectangle ABCD, which side is

parallel to AB?

D

Solution Points A, B, C, and D are the vertices of the rectangle. In

rectangle ABCD, EC and AD are perpendicular to AB. The side

that is parallel to AB is DC, which may also be named CD.



^
Lines 329

Example 3 In this figure, the length of LM is 4 cm, and the length of

Z/V is 9 cm. What is the length of MA^?

M N

Solution The length of LM plus the length of MN equals the length

of LN. With the information in the problem we can make
this equal. The letter 1 stands for the missing length.

4 cm + 7=9 cm

Since 4 cm plus 5 cm equals 9 cm, we find that the length

ofMN is 5 cm.

Practice a. What do we call a part of a line?

b. Is a beam of sunlight like a segment, a line, or a ray?

c. What do we call lines in the same plane that do not

intersect?

Name the follov/ing:

d. • • e. f.

g. ^ h. ^^ i.

j. In this figure the length ofAC is 60 mm, and the length

of5C is 26 mm. Find the length ofAB.

B

k. A horizontal line is parallel with the horizon. A
vertical line is perpendicular to the horizon. If a

horizontal line and a vertical line intersect, what kind

of angles are formed by the lines?
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1. Draw a pair of parallel lines. Then draw a second pair

of parallel lines that are perpendicular to the first pair.

Trace over the quadrilateral that is formed by the

intersecting pairs of lines. What kind of quadrilateral

did you trace?

Problem set l. What is the quotient if the dividend is | and the

68 ^'"^ divisor is I?

2. The highest v^eather temperature recorded was 136°F
^^^^ in Africa. The lowest was -127°F in Antarctica. How

many degrees difference is there between these

temperatures?

3. A dollar bill is about 6 inches long. Laid end to end,
^^^^ about how many feet would 1000 dollar bills reach?

4. Write the prime factorization of the numerator and
^^^^ denominator of this fraction. Then reduce the fraction.

45

72

5. In quadrilateral QRST, which segment appears to be
^''^ parallel to /?5?

Q R

6. In 10 days Carta saved $27.50. On the average, how
(18) much did she save each day?

1x2x3x4x5 2

d' 1 + 2 + 3 + 4 + 5 ^o]
5^

9. 3- + 2- + 1- 10. I - / = i
(59) 2 4 8 (42) 4 ^ 3
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11. m + 1- = 5-
(42) 4 8

12. 2- X 1^
^65^ 3 5

13. 1-^2
fez; 6

14 -^^
rW 0.08

15. What is the perimeter of this square?
(38)

16. What is the area of this square?
(38)

2.5 m

17. How do you decide if a counting number is a composite
^''^ number?

18.
(64)

19.
(63)

Make a factor tree to find the prime factorization of 250.

A stop sign has the shape of an eight-sided polygon.

What is the name of an eight-sided polygon?

20.
(29)

21.
(42)

There were 15 boys and 12 girls in the class. What
fraction of the class was made up of girls?

Instead of dividing 4| by l|, Carta doubled both

numbers before dividing mentally. What was Carla's

mental division problem and its quotient?

22. What is the reciprocal of 2|?
(30,60)

23.
(15)

There are 1000 grams in a kilogram. How many grams
is 2.25 kilograms?

24.
(7)

About how many millimeters long is the line?

cm
iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilii,

25. The length of WX is 53 mm. The length ofXY is 35 mm.
^''^ What is the length of WY?

-^—•—

w X
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26. Sketch a cylinder.
(66)

8 ?
27. — = -^
(41) 25 100

28. Arrange these numbers in order from least to greatest:
(49)

0.1, 1,-1,

29. Draw a circle and shade | of it. What percent of the
^^^^ circle is shaded?

30. How many small cubes are in the big cube?
(66)
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LESSON
69

Reducing Fractions Before

Multiplying

c. 3 X 54
f $250
*• 10

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 2's between negative 10

and 10.

a. 5 X 280 b. 476 + 99

d. $4.50 + $1.75 e. | of $90.00

g. 5 X 10,- 2,+ 5,- 2, - 5,- 10,- 1

h. Hold your hands one yard apart; then two feet apart.

Problem Solving: Every even number greater than two is not

prime but can be written as a product of

primes. Chris thought that even numbers
greater than two could also be written as a

sum of primes (4 = 2 + 2, 6 = 3 + 3,

8 = 5 + 3, etc.). Show how the even

numbers from 10 to 20 can be written as

sums of prime numbers.

The terms of a fraction may be reduced before the

fractions are multiplied, even though the terms to be

reduced appear in different fractions. Notice that 3

appears as a numerator and as a denominator in these

multiplied fractions.

? X 2 = _6_

5 3 15
— reduces to -
15 5

We may reduce the common terms before we
multiply. We reduce f to } by dividing both 3's by 3. Then
we multiply the remaining terms.

1

Z 2

5 Z
1

Reducing before we multiply avoids the need to

reduce after we multiply. Reducing before multiplying is

also known as canceling.
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5 1
Example 1 - x -

6 5

Solution We will reduce before we multiply. Any numerator may
be paired with any denominator to reduce multiplied

fractions. Since 5 appears as a numerator and as a

denominator, we will reduce | to ^ by dividing both 5's by

5. Then we multiply the remaining terms.

^ X - = -6^5 6
1

Example 2 i^ x i^

Solution First we write the numbers in fraction form.

10 ^ 6

9 5

We mentally pair 10 with 5 and 6 with 9.

We reduce y to | by dividing 10 and 5 by 5. We reduce |

to I by dividing 6 and 9 by 3.

2 2

5 3
3 1

We multiply the remaining terms. Then we simplify the

product.

3 3

Example 3-^5
^ 6 2

Solution This is a division problem.

5^5
6 2
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First we find the number of |'s in 1. Then we use the

reciprocal of | to find the number of |'s in |.

1^
2̂

r
5 2— X —
6 5

Since this is now a multiplication problem, we may
reduce before we multiply.

1 1

3 1

Note: We only cancel the terms of multiplied fractions. We
may cancel the terms of divided fractions only when
the problem has been rewritten as a multiplication

problem. We do not cancel the terms of added or

subtracted fractions.

Practice Reduce before multiplying:

2 33 4
a. — —

4 5
b.

8 _9_
""•

9 10

Write in fraction form. Then reduce before multiplying.

d. 2- X 4
4

e. 1- X 2- f. 3^ X 2^

Rewrite each division problem as a multiplication

problem. Then reduce before multiplying.

g-
,82
h. - -^ -

9 3

9 1
i. — ^ 1-

10 5

Problem set

69
1. Alaska was purchased from Russia in 1867 for seven

^^^^ milhon, two hundred thousand dollars. Write that amount.

2. How many eighth notes equal a half note?
(53)



336 Math 76

3. Instead of dividing 12| by 2|, Shannon doubled both
^^^^ numbers and then divided. Write the division problem

Shannon formed and its quotient.

In problems 4, 5, and 6, reduce before multiplying:

4. ^ i 5. ^ - 5 6. ^ ^
(69) 6 5 (69) 6 2 (69) 10 6

7. What number is halfv^ay between | and 1 on the
^^^^ number line?

8. / - - = - 9. 3- + 4-
(42) ^ 4 6 (58) 3 6

10. 7^ - 2^ 11. 4.37 + 12.8 + 6
(62) 8 2 (38)

12. 0.46 - 5 13. 60 - 0.8
(44) (48)

14. What is the average of the three numbers marked by the
^^^' arrow on this decimal number line? (First estimate

whether the average will be more than 5 or less than 5.)

I I I

—

—

M
I
M I I I I I I I

I
I I I I I I I I I

I
I I
—

^

15. 1.5 ^ 0.06 is equivalent to which of the following?
(48)

A. 15 ^ 6 B. 150 ^6 C. 150 ^ 60

16. There are 1000 milliliters in a liter. How many
^'^^

milliliters are in 3.8 liters?

17. - + J7 = 1 18. -717 = 1
(42) 3 (30) 3

19. Use division by primes to find the prime factorization
^''^ of 150.
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20. Segment AC is 47 mm. Segment AB is 19 mm. How
^^^^ long is segment BC?

B

Write problems 21 and 22 in fraction form; then reduce

before multiplying.

2 1
21. 1- X 1^
res; 3 5

22. ^ ^ 2^
f69j 9 3

Use the graph to answer questions 23, 24, and 25:

"7n _
Joh n's Waking Pulse

f\J ^^
® AO - ^•^ Do

y
5 GC - /*= DO
1-
0)

y"s. /^^^'^ / s/
„ 64 <

/
^ «9 -
CD D^

en

Sun Mod Tues Wed Thu Fri Sat

23. When John woke on Saturday, his pulse was how many
^^^^

beats per minute more than it was on Tuesday?

24. On Monday, John took his pulse for 3 minutes before
^^^^ marking the graph. How many times did his heart beat

in those 3 minutes?

25. Write a question that refers to this graph and answer
^^^^ the question.

26. Write the prime factorization of the numerator and
^^^^ denominator of this fraction. Then reduce the fraction.

72

300
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In rectangle ABCD, the length of AB is 2.5 cm, and the uL

length ofBC is 1.5 cm. Use this information and the figure

to answer problems 27 through 30.

27. What is the perimeter of the a b
^^^^ rectangle?

1

28. What is the area of the rectangle?
(31)

D

29. Name two segments perpendicular to DC.
(68)

30. If segment ED were drawn on the figure dividing the
^^^^ rectangle into two equal parts, what would be the area

of each part?

t
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Rectangular Coordinates 339

Rectangular Coordinates

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count by 12's from 12 to 144.

a. 5 X 480 b. 367 - 99 c. 8 x 43

d. $10.00 - $8.75 e. Double $2.25 f. ^
g. 8 X 9, + 3,^ 3, X 2,- 10,- 5,+ 3,- 11

h. Hold your hands one yard apart; then one meter apart.

Problem Solving: Copy this factor tree and fill in

the missing numbers.
D

D D
\ /

02

By drawing two number lines perpendicular to each other

and by extending the unit marks, we can create a grid or

graph called a coordinate plane.

*- X

The point at which the number lines intersect is called

the origin. The horizontal number line is called the x-axis,

and the vertical number line is called the y-axis. We graph

a point when we make a dot at the location of the point. We
can name the location of any point on this coordinate plane

with two numbers. The numbers that tell the location of the

point are called the coordinates of the point.
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The coordinates are written as a pair of numbers in

parentheses, hke (3, -2). The first number is the x-coordinate

and shows the horizontal (— ) direction and distance from

the origin. The second number, the y-coordinate, shows the

vertical
( j

) direction and distance from the origin. The sign

of the coordinate shows direction. Positive coordinates are to

the right or up, and negative coordinates are to the left or

down.

To graph (3,-2), we begin at the origin and move to the

right along the x-axis three units to 3 on the number line.

From there we move down two units and make a dot. We
may label the point we graphed (3, -2). We have graphed

and marked the coordinates of three additional points on

the coordinate plane. Notice that each pair of coordinates is

different and designates a different point.

Example Refer to this coordinate plane to answer questions (a) and (b).

—

D

B

A—

H

(a) What are the coordinates of point A?

(b) Which point has the coordinates (-1, 3)?

Solution (a) We see that point A aligns with 3 on the x-axis and 1

on the y-axis. We write the x-coordinate first. So the

coordinates of point A are (3, 1).

(b) We find the point that aligns with -1 on the x-axis and

3 on the y-axis. This is point C. Some people think of

starting at the origin and moving to the left one unit

and then up three units.
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Practice* Refer to the coordinate plane in the example to answer
questions (a)-(f). Name the points that have the following

coordinates:

a. (3,-1) b. (1, 3) c. (-3, 1)

Identify the coordinates of the following points:

d. G e. E f. F

Teacher Note: Beginning in Lesson 74, students will be drawing

their own graphs. Having graph paper available for

Lesson 74 and for subsequent problem sets will be

helpful to students. "Activity Master 6" in the Test

Masters may also be copied for student use.

Problem set

70
1. What is the least common multiple of 6 and 10?

(30)

2. The highest point on land is Mt. Everest, which is

^"^ 29,028 feet above sea level. The lowest point on land

is the Dead Sea, which is 1229 feet below sea level.

What is the difference in elevation between these two
points?

3. The movie lasted 105 minutes. If it started at 1:15 p.m.,
^''^

at what time did it end?

In problems 4 through 7, reduce the fractions, if possible,

before multiplying.

2 3
4.

(69) 3 8

3 3
6.

(69) 4 8

5. 1-
(69) 4

2^
3

7. 4^ - 6
(69) 2

8. 6 + 3- + 2- 9. 5 - 3^
(58) 4 2 (62) 8

1 7
10. 54 - 1^
(62) 4 8

11. (437)(86) 12.
(2) (2)

5472

18
13. 15)$75.00
(2)
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14. $100 - $10.87
(1)

15. (1 + 0.6) - (1 - 0.6)
(48)

Refer to this coordinate plane to answer questions 16 and 17:

D B—

A—

H

16. Name the points that have the following coordinates:
(70)

(a) (-3, 3) (b) (0, -3)

17. Identify the coordinates of the following points:
(70)

(a) H (b) E

18. 1.2/ = 120
(42)

19. 1|° = 1.2
(42) J

20. Write the prime factorization of the numerator and the
^^^' denominator of this fraction. Then reduce the fraction.

64

224

21. The perimeter of a square is 6.4 meters. What is its area?
(63)

22. Which diagram illustrates a ray?
(68)

A. B. ^ C.

23. What fraction of the circle is not
^''^ shaded?

24. A centimeter is about this long .

^^^ centimeters long is your little finger?

About how many
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25.
(10)

Water freezes at 32° Fahrenheit.

The temperature shown on the

thermometer is how many degrees

Fahrenheit above the freezing

point of water?

/C^

50°F

40°F

30°F

«)

26. Ray found that 20% of an hour of TV that he watched
(29.33) ^^g commercial time. Write 20% as a reduced

fraction. Then find the number of minutes of

commercials there were in the hour.

27. Name this geometric solid.
(66)

28. This square and regular triangle
^^^' share a common side. The

perimeter of the square is 24 cm.

What is the perimeter of the

triangle?

7
'^

29 —— =
•

(41)' 20 100

30. What is the name of the point on the coordinate plane
^^"^ that has the coordinates (0, 0)?
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LESSON
71

Fractions Chart • Multiplying
Three Fractions

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 3 X 125 b. 275 + 50

c. 3 X $0.99 (3 X $1.00 - 3 X ic] d. $20.00 - $9.99

e. I of $6.60 f. $2.50 x 10

g. 2 X 2, X 2, X 2, X 2,- 2,^ 2

h. Hold your hands one foot apart; then six inches apart.

Problem Solving: Nelson was thinking of two numbers whose
average was 24. If one of the numbers was
half of 24, then what was the other number?

Fractions We have studied the three steps to take when performing

chart pencil-and-paper arithmetic with fractions and mixed
numbers.

Step 1. Write the problem in the correct shape.

Step 2. Perform the operation.

Step 3. Simplify the answer.

The letters S.O.S. may help us remember the steps as

"shape," "operate," and "simplify." We will assemble the

rules we have learned in a fractions chart. Below the + -

signs, we will list the steps we take when adding and
subtracting fractions. Below the x ^ signs, we will list the

steps we take when multiplying and dividing fractions.

Fractions Chart

Shape

Operate

Simplify

+ - X -^

Write fractions

with common
denominators.

Write numbers in

fraction form.

Add or subtract the

numerators.

X -7-

cancel.—- Find

reciprocal

of divisor;

^ then

n X n

d X d

Reduce fractions. Convert improper fractions.
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At the "operate" step we separate multiplication and
division. When multiplying fractions we may reduce

(cancel) before we multiply. Then we multiply the

numerators to find the numerator of the product, and we
multiply the denominators to find the denominator of the

product.

When dividing fractions we first find the reciprocal of

the divisor. Then we treat the division problem like a

multiplication problem as we multiply by the reciprocal of

the divisor.

The "simplify" step is the same for all four operations.

We reduce answers when possible and convert answers

that are improper fractions to mixed numbers.

Multiplying To multiply three or more fractions, we follow the same

three steps we take when multiplying two fractions:

fractions

1. We write the numbers in fraction form.

2. We may reduce before we multiply (cancel) by
reducing any numerator-denominator pair of

terms. Then we multiply the remaining terms.

3. We simplify if possible.

Example - x i- x -^354
Solution First we write if as the improper fraction |. Then we

reduce where possible before multiplying. Multiplying the

remaining terms, we find the product.

2 1

2 ;8r X 4

^ ""
5

""
>r

- 5
1 1

Practice a. Draw the fractions chart from this lesson.

b. 2 .
4

.
3

c. 2I X 1 1 X 4
3 5 8 2 10
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Problem set l. What is the average of 4.2, 2.61, and 3.6?

71
(18)

2. Four tablespoons equal | of a cup. How many
^^^^ tablespoons would equal a full cup?

3. The temperature on the moon ranges from a high of
(14) ^g^oQ

^Q ^ Iq^ Qf ^^^^^ -170°C. This is a difference of

how many degrees?

4. (a) What fraction of this group is
^''^

shaded? /" O O • O O
(b) What fraction of this group is \#000

not shaded?

5. What fraction of a meter is a centimeter?
(29)

6. What fraction of a dollar is a nickel?
(29)

7.
(71)

15 3

2
"

6
'

5
8.
(71)

1 2
3 X 1- X 2-

9. ^.2 10. ll.l^
(53) 4 (67) 2 3

11.
(42)

1 3
n - - = -

2 5
12.
(42)

7

12

13.
1w + 2- = :

3I 14. (1 + 2.3) - 0.45
(42) 2 3 (38)

15.
(48)

(0.12)(0.24) 16.
(39)

0.6 ^ 0.25

i

17. Write the standard decimal number for the following:
(45)

(6 X 10) + (4 X ^) + (3 X ^)

18. Which is closest to 1?
(49)

A. -1 B. 0.1 C. 10

19. What is the largest prime number that is less than 100?
(61)
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20. 6w = 300' 21. a + 47 = 300
(4) (3)

22. A loop of string two feet around is formed to make a
(63)

square.

(a) How many inches long is each side of the square?

(b) What is the area of the square?

Refer to this menu and the following information to

answer questions 23, 24, and 25.

Menu

Grilled Chicken Sandwich $3.49 Drinks: Small $0.89

Taco Salad $3.29 Medium $1.09

Pasta Salad ^$2.89 Large $1.29

From this menu the Johnsons ordered two Grilled Chicken
Sandwiches, one Taco Salad, a small drink, and two
medium drinks.

23. What was the total price of the items the Johnsons
^^' ordered?

24. If 930 tax is added to the bill, and if the Johnsons pay
^^^^

for the food with a $20 bill, then how much money
should they get back?

25. Make up an order from the menu. Then calculate the
^^^^

bill, not including tax. >

26. If 1 equals 2.5 and w equals 0.4, then what does Iw
^''^ equal?

27. Write the prime factorization of the numerator and
^^^^ denominator of this fraction and then reduce the

fraction.

72

120
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Refer to this coordinate plane to answer questions 28 and 29.

-5

H

K

-5

D

B

Mr

28. Identify the coordinates of the following points:
(70)

(a) K (b) F

29. Name the points that have the following coordinates:
(70)

(a) (3,-4) (b) (-3, 0)

30. Draw a pair of parallel lines. Then draw a second pair
'^^^ of parallel lines perpendicular to the first pair of lines

and about the same distance apart. Trace over the

quadrilateral that is formed by the intersecting lines. Is

the quadrilateral a rectangle?
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Exjponents • Writing Decimal
Numbers as Fractions, Part 2

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by 25's between 25 and 300.

a. 4 X 112 b. 475 - 150 c. 4 x $0.99

d. $2.99 + $1.99 e. Double $3.50 f. $3.50 ^ 10

g. 3 X 3, X 3, + 3, -^ 3, - 3, X 3

h. Hold your hands one yard apart; then one meter apart.

Problem Solving: Describe the steps from the fractions chart

that would be used to find the answer to the

following problem:
3- +
4

Exponents Exponents are used to indicate repeated multiplication.

The 2 in the following expression is an exponent:

Notice that the exponent is elevated and written to the

right of the 5. The exponent shows how many times the

other number, the base, is to be used as a factor. In this

case, 5 is to be used as a factor twice.

5^ means 5 • 5

Since 5 • 5 equals 25, the expression equals 25.

52 = 25

We read numbers with exponents as powers. Note that

when the exponent is 2 we usually say "squared" and
when the exponent is 3 we usually say "cubed."

We read 5^ as "five to the second power" or "five

squared."

We read 10-^ as "ten to the third power" or "ten

cubed."

We read 3^ as "three to the fourth power."

We read 2^ as "two to the fifth power."
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Example 1 Compare: 3^ O 4^

Solution We find the value of each expression.

3^ means 3 • 3 • 3 • 3, which equals 81.

4^ means 4 • 4 • 4, which equals 64.

Since 81 is greater than 64, we find that 3^ is greater than 4^.

34 > 43

Example 2 Write the prime factorization of 1000 using exponents to

group factors.

Solution Using a factor tree or division by primes, we find the

prime factorization of 1000.

1000 =2-2-2-5-5-5
We group the three 2's and the three 5's with exponents.

1000 = 23 53

Example 3 100 - lo^

Solution We perform operations with exponents before we add,

subtract, multiply, or divide. Ten squared is 100. So when
we subtract 10^ from 100 the difference is zero.

100 - 102

100 - 100 =

Writing We will review changing a decimal number to a fraction or

decimal to a mixed number. Recall that the denominator of a

numbers as decimal number (10 or 100 or 1000 ...) is indicated by the

fractions number of decimal places in the decimal number. The

Dart 2 digits to the right of the decimal point make up the

num.erator of the fraction.

Example 4 Write 0.5 as a common fraction.

Solution We read 0.5 as "five tenths," which also names the fraction

Yq. We reduce the fraction.

A = 1
10 2
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Example 5 Write 3.75 as a mixed number.

Solution The whole number part of 3.75 is 3. The fraction part is

0.75, which has two decimal places.

3.75 = 3-''^

100

We reduce the fraction.

3:;^ = 3-
100 4

Practice Find the value of each expression:

a. 104 b^ 23 + 24 c. 22 . 52

d. Write the prime factorization 72 using exponents.

Write each decimal number as a fraction or mixed number:

e. 12.5 f. 1.25 g. 0.125

h. 0.05 i. 0.24 j. 10.2

Problem set 1. Mark's temperature was 102°F. Normal body
72 ^^^^ temperature is 98.6°F. How many degrees above

normal was Mark's temperature?

2. Jill has read 42 pages of a 180-page book. How many
^"^ pages are left to read?

3. If Jill wants to finish the book in the next three days,
^^^^ then she should read an average of how many pages?

4. Write 2.5 as a reduced mixed number.
(72)

5. Write 0.35 as a reduced fraction.
(72)

6. Write 7% as a fraction. Then write the fraction as a
^^^^ decimal number.
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7. - X 2 X 1-
4 3(71)

1 S
9. 3 + 2- + 1-

(59) 3 4

11. 3 . ll
f67j 4 2

8.
(72)

(10() - 102) -i- 25

10.
r62j »l

-4

12. 7 -H 0.4
(72)

13. Compare: 5^ Q 2^ 14. Compare: 0.3 Q 0-125

15. (6.3)(0.48)
(39)

16. 0.175 ^ 25
(44)

17. Which digit is in the ten-thousands' place in 123,456.78?
(12)

18. Arrange in order from least to greatest:
(57) 111

1 - —- —
' 2' 10' 4'

19. Write the prime factorization of 200 using exponents.
(72)

20. 1.2 + 7 + 4.25 = 7
(42)

21. The length ofAB is 16 mm. The length of ^Cis 50 mm.
^''^ What is the length of 5C?

c
-•-

22. One half of the area of the square
'^^^

is shaded. What is the area of the

shaded region?

23. Is every square a rectangle?
(63)

24.
(72)

22 + 23

6 in.

25. We read on the fractions chart that the proper "shape"
^^^^

for multiplying fractions is "fraction form." What does

that mean?
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Refer to this coordinate plane to answer questions 26 and 27:

K
B

-5

H

-5

D

26. Identify the coordinates of the following points:
(70)

(a) H (b) L

27. Name the points that have the following coordinates:
(70)

(a) (-4, 3) (b) (3, 0)

28. If s equals 9, then what does s^ equal?
(72)

29. Sketch a cylinder.
(66)

30. Draw a pair of parallel lines. Then draw a second pair
^^^^ of parallel lines intersecting but not perpendicular to

the first pair of lines. Trace over the quadrilateral that

is formed by the intersecting lines. Is the quadrilateral

a rectangle?
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LESSON
73

Writing Fractions as Decimal
Numbers

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by 5's between negative 25

and 25.

c. 5 X $0.99

f. $1.25 X 10

a. 3 X 230 b. 430 + 270

d. $5.00 - $1.98 e. | of $2.40

g. 5 X 5, - 5, X 5, -^ 2, + 5, ^ 5

h. Hold your hands one meter apart; then 100 centimeters apart.

Problem Solving: In this figure a square and a regular

pentagon share a common side. The
area of the square is 25 square

centimeters. What is the perimeter

of the pentagon?

We learned earlier that a fraction bar indicates division.

So the fraction | also means 1 divided by 2, which we can

write as 2 IT. By attaching a decimal point and zeros, we
can perform the division and write the quotient as a

decimal number.

Example 1

Solution

0.5

2jro
1

We find that | is equivalent to the decimal number
0.5. We divide the numerator by the denominator to find

the decimal number that is equivalent to the fraction.

Convert | to a decimal number.

The fraction 4 means 1 divided by 4,

which is 4 IT. By attaching a decimal

point and zeros, we may complete the

division.

0.25

4)1.00

8

20

20
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15Example 2 Use a calculator to convert le ^^ ^ decimal number.

Solution We begin by clearing the calculator. Then we enter the

fraction with these key strokes.

a^HUU ^B

After striking the equals sign, the display shows the decimal

equivalent of ^.

0.9375

The answer is reasonable because both ^ and 0.9375 are

less than but close to 1.

Example 3 Write 7| as a decimal number.

Solution The whole number part of 7| is written to the left of the

decimal point. We convert f to a decimal by dividing 2 by 5.

0.4

5j2^

Since | equals 0.4, the mixed number 7| equals 7.4.

Practice* Convert each fraction or mixed number to decimal form:

13
^- 4 'i C.

8

-^ e. 3i
10

f.
1-
25

You may use a calculator to convert these fractions to

decimals:

g-
11

16
h.

31

32
i^3

24

64

Problem set l. What is the difference when five squared is subtracted

73 ^^^^ from four cubed?

2. On a certain map, 1 inch represents a distance of 10
'^"^

miles. How many miles apart are two towns that are 3

inches apart on the map?
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3. Steve hit the baseball 400 feet. Tom hit the golf ball
^^^' 300 yards. How many feet farther than the baseball did

the golf ball travel?

4. Convert 2| to a decimal number.
(73)

5. To what decimal number is I equal?
(73) ^ ^

6. Write 0.24 as a reduced fraction.
(72)

7. If b equals 12 and h equals 8, then what does bh equal?
(45)

8. Compare: 3^ Q 3 + 3
(72)

9 i + I + i 10. 3I - 1^
(59) 2 3 6 ^62^ 4 8

11. I • I • I 12. 3i X 3
(71) 8 5 5 (65) 3

13. 1-1^ 14. (4 + 3.2) - 0.01
(67) 4 2 (38)

15. Sketch a triangular prism.
(66)

16. Nancy bought a dozen golf balls for $10.44. What was
^^^^ the cost for each golf ball?

17. Estimate the product of 81 and 38.
(16)

18. In four days Jill read 42 pages, 46 pages, 35 pages, and
^^^^ 57 pages. What was the average number of pages she

read each day?

19. What is the least common multiple of 6, 8, and 12?
(30)

20. 24 + c + 96 = 150
(3)

21. Write the prime factorization of the numerator and of
^^^^ the denominator of this fraction. Then reduce the

fraction.

40

96
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22. What number is | of 360?
(22)

23. Twenty-four of the three dozen bicyclists rode
^^^^ mountain bikes. What fraction of the bikers rode

mountain bikes?

24. Why are some rectangles not squares?
(63)

25. Which arrow could be pointing to |?
(17)

A B D

26. In quadrilateral PQRS, which seg- p
^''^ ment appears to be

(a) parallel to PQ? .

Q

(b) perpendicular to PQl

Refer to this coordinate plane to answer questions 27-29:

•-X
-5

-5

B

27. Identify the coordinates of the following points:
(70)

(a) C (b) Origin

I
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28. Name the points that have the following coordiantes:
(70)

(a) (-3, 2) fb) (3,-2)

29. One pair of parallel segments in rectangle ABCD is AB
(68)

and DC. Name a second pair of parallel segments.

30. Farmer John planted corn on 60% of his 300 acres.
(29,33) ^p^^g go% as a reduced fraction. Then find the

number of acres planted in corn.

INVESTIGATION
2

Drawing on the

Coordinate Plane

Materials needed for investigation:

• Three sheets of grid paper per student

Christy made the following drawing on a coordinate plane.

Then Christy wrote directions for making the drawing.

These directions are listed on the next page.

^ X
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Draw segments to connect the following points in order:

1. (-1,-2) 2. (-1,-3) 3. (-li-5) 4. (-l|,-6)

5. (-1,-8) 6. (-1,-8|) 7. (-2,-9|) 8. (-2,-10)

9. (2,-10) 10. (2,-9|) 11. (1,-8|) 12. (1,-8)

13. (l|, -6) 14. (l|, -5) 15. (1,-3) 16. (1,-2)

Lift your pencil and restart:

1. (-2|, 4) 2. (2|, 4)

4. (-5, -2) 5. (-2|, 4)

3. (5,-2)

Refer to the example above to complete the following

instructions:

a. The coordinates of the vertices are listed in order, as

in a dot-to-dot drawing. Follow Christy's directions to

make a similar drawing on your own grid paper.

b. Jenny wrote the following directions for a drawing.

Follow her directions to make the drawing on your

own grid paper:

1. (-9, 0) 2. (6,-1) 3. (8,0)

4. [7,1) 5. (6, I) 6. (6, -1)

7. [9, -2f) 8. (10,-2) 9. (7,1)

10. [6, l|) 11. (-lOf, 3) 12. (-11, 2)

13. [-10|, 0) 14. (-10, -l|) 15. (9, -2|)

16. [-3,-3f) 17. (-7,-8) 18. (-10, -8)

19.

.ift>

[-9, -l|)

^our pencil and restart:

1. [-10|, 0) 2. (-11,-1) 3. (-12,1)

4. [-lli 1) 5. (-12, l|) 6. (-lli 2)
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7. (-12, 2|)

10. (-111,8)

13. (-6, 2|)

16. (-4, 5)

8. (-11, 3|)

11. (-9|, 8)

14. (-7, 3)

17. (-1, 2)

9. (-10|, 3)

12. (-7, 3)

15. (-6, 5)

c. On a coordinate plane make a straight segment
drawing. Then write directions for the drawing by
listing the coordinates of the vertices of the drawing in

"dot-to-dot" order.

Selected drawings may be used to provide periodic

practice of graphing skills.

LESSON
74

Coordinate Geometry

Facts Practice: Linear Measure Facts (Test K in Test Masters)

c. 3 X $1.99

f. S12.50 - 10

Mental Math: Count by 12's from 12 to 144.

a. 504 X 6 b. 625 - 250

d. $2.50 + $1.99 e. Double $1.60

g. 6 X 6,- 6, H- 6,- 5, X 2, + 1

h. Hold your hands one yard apart; then 18 inches apart.

Problem Solving: Describe the steps from the fractions chart

that would be used to find the answer to the

following problem: 1 1
'^3 • ^2

In this lesson we will use graph paper to create a

coordinate plane (or use "Activity Master 6" in the Test

Masters). Then we will graph points on the coordinate

plane that are vertices of a rectangle. We will use the

figure that we draw to help us answer questions about the

rectangle.
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Example The vertices of a rectangle are located at points (-1, -1),

(3,-1), (3,2), and (-1,2). Graph the rectangle and find its

perimeter and its area.

Solution Using graph paper we trace over two perpendicular lines

on the graph paper to make the x-axis and the y-axis. Then
we graph and label the points. The problem states that

these points are the vertices of a rectangle. So we draw
horizontal and vertical segments to connect the points and
draw the rectangle.

(-1,2) (3,2)

-5

(-1,-1) (3.-1)

-5

We see that the rectangle is four units long and three

units wide. Adding, we find the perimeter is 14 units. To
find the area we may count the unit squares within the

rectangle. There are three rows of four squares, so the area

of the rectangle is 3 times 4, which is 12 square units.

Practice Use graph paper to create a coordinate plane. Then graph

the points and use the figure to help you answer the

following questions:

The vertices of a rectangle are located at (-2, -1),

[2, -1], (2, 3], and (-2, 3).

a. Graph the rectangle. What do we call this special type

of rectangle?
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b. What is the perimeter of the rectangle?

c. What is the area of the rectangle?

Problem set l. What is the reciprocal of two and three fifths?

yj (30,60)

2. What time is one hour and thirty-five minutes after
^''^ 2:30 p.m.?

3. A 1-pound box of candy cost $4.00. What was the cost
^^^^ per ounce? (1 pound = 16 ounces)

4. (a) What fraction of the group is

^''^ shaded? /oToT^
(b) Write the fraction in part (a) as ^O • O • Oy

a decimal number.

5. (a) What fraction of the square is

^''^ shaded?

(b) Write the fraction in part (a) as

a decimal number.

6. What percent of the circle is

^''^ shaded?

a

7. Write 3| as a decimal number.
(73)

8. Write 1.8 as a mixed number.
(72)

9. Write 12% as a reduced fraction. Then write the
^^^' fraction as a decimal number.

10.
(56)

12. 3- X 1^ X li 13. m + l| = 3^
(71) 2 3 2 (42) 3 b

fi 1 ol- + - 11. 5 -- m = 3-

U 3J 6 (42) 8



Problem set 74 363

14. $4 + $6.37 + 94c: 15. 1 - 0.95
(1) (38)

16. (0.43)(2.6) 17. 0.26 - 5
(39) (44)

18. Which digit in 4.87 has the same place value as the 9
^''^ in 0.195?

7 ? 33
1Q -!— — ! 20
(41)' 10 100 (72)' 0.3

21. Write the prime factorization of the numerator and
^^^^ denominator of || . Then reduce the fraction.

22. What is the greatest common factor of 18 and 30?
(20)

23. If the product of two numbers is 1, then the two
^^^^ numbers are which of the following?

A. Equal B. Reciprocals C. Opposites D. Prime

24. Why is every rectangle a quadrilateral?
(63)

25. If h equals 8 and h. equals 6, then what does — equal?
(45)

^

26. Find the prime factorization of 400 using a factor tree.
(64,72)

-Y\\Q\\_ write the prime factorization of 400 using exponents.

27. Sketch a coordinate plane on graph paper. Then draw
^^'^^

a rectangle with vertices located at (3, 1), (3, -1), (-1, 1),

and (-1, -1).

Refer to the rectangle drawn in problem 27 to answer
questions 28 and 29.

28. What is the perimeter of the rectangle?
(8)

29. What is the area of the rectangle?
(31)

30. Draw a pair of parallel segments of different lengths.
^^^^ Then form a quadrilateral by drawing two segments

that connect the endpoints of the parallel segments. Is

the quadrilateral a rectangle?
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LESSON
75

Comparing Fractions by
Converting to Decimal Form

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 2's between negative 12

and 12.

c. 4 X $1.99

f. $0.95 X 100

a. 4 X 208 b. 380 + 155

d. $10.00 - $4.99 e. f of $4.50

g. 8 X 8, - 4, - 2, + 2, - 4, X 3, + 1,-5
h. Hold your hands one foot apart; then 24 inches apart

Problem Solving: Celina used division by primes to find

the prime factorization of a number.

Copy her work and fill in the missing

numbers.

1

5jn
3jn
2

2

D
D

We have compared fractions by sketching pictures of

fractions and by v^riting fractions w^ith common
denominators. Another way to compare fractions is to

convert the fractions to decimal form.

Example 1 To compare these fractions, first convert each fraction to

decimal form:

5^8

Solution We convert each fraction to a decimal number by dividing

the numerator by the denominator.

0.6

5j3^
0.625

8)5.000

We v^^ill v^rite both decimal numbers with the same

number of decimal places and compare the decimal

numbers.

0.600 < 0.625
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Since 0.6 is less than 0.625, we know that | is less than |.

5 8

q
Example 2 Compare: - Q 0.7

Solution First we write the fraction as a decimal.

3 Q-75

J
— 4)3.00

Then we compare the decimal numbers.

0.75 > 0.70

Since 0.75 is greater than 0.7, we know that | is greater

than 0.7.

- > 0.7
4

Practice Change the fractions to decimal numbers to compare these

numbers:

a. -^O- b. ^O- c. i^O-
20 ^8 8^5 25 ^5

d. 0.7 O - e. - O 0.5 f
.
- O 0.325

5 5 8

Problem set l. What is the product often squared and two cubed?

75
(72)

2. What number is halfway between 4.5 and 6.7?
(49)

3. It is said that each year of a dog's life is equivalent to 7
^^^^ years of a human's life. In that case, a dog that is 13

years old is the equivalent age of a human that is how
many years old?

4. To compare these fractions, first convert each fraction
^^^^

to decimal form:

5^4
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5. (a) What fraction of the circle is

^''^ shaded?

(b) Convert the answer to part (a)

to a decimal number.

6. Convert 2\ to a decimal number.
(73)

7. Write 3.45 as a reduced mixed number.
172]

8. Write 0.04 as a reduced fraction.
(72)

9. Instead of dividing 200 by 18, Sam found half of each
^^^^ number and then divided. Show Sam's division

problem and write the quotient as a mixed number.

10.
159) i^

.3I
4

+ 2-
1

2
11.
(41)

4 _ ?

5 100

12.
f^l 3^ [A 13. 5.2I

(71)
I ^)I ^

I ^) (67) 2

14. (3.7 + 0.48 + n == 8 15. 12 - d = 4.75
(42) (42)

16. (3.35 X 0.45 17. 4.3 ^ 100
(39) (51)

18. Arrange these numbers in order from least to greatest:

0.3, 0.25, 0.313

19. Estimate the sum of 3926 and 5184 to the nearest
^''^

thousand.

20. List all the prime numbers between 40 and 50.
(61)

21. 47.6 - w = 28.4
(42)

22. What is the perimeter of the tri- ^5

^" angle?
9 mm

12 mm

23. Draw a quadrilateral that is not a rectangle.
(63)
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24. About how many millimeters long is the line segment?
(7)

cm ^
Y

iiiiiiiiiiiiiiii

25. One half of the area of the rectangle
^^^^

is shaded. What is the area of the

shaded region?

26. How many small cubes were used
^^^^

to make this rectangular prism?

20 cm

12 cmkJ
' / / /

/ / / /
/

/
V

11, Sketch a coordinate plane on graph paper. Graph
^^'^ point A (1, 2), point B (-3, -2), and point C (1, -2).

Then draw segments to connect each point. What type

of polygon is figure ABC?

28. In the figure drawn in problem 27, which segment is

^^^^ perpendicular to segment AC?

29. If b equals 12 and h equals 9, then what does — equal?
(45) ^

30. Draw a pair of parallel lines. Draw a third line
^^^^ perpendicular to the parallel lines. Complete a

quadrilateral with a fourth line that intersects but is

not perpendicular to the pair of parallel lines. Trace

over the quadrilateral that is formed. Is the

quadrilateral a rectangle?
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LESSON
76

Finding Unstated Information in

Fractional-Part Problems

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 311 X 5 b. 565 - 250 c. 5 x $1.99

d. $7.50 + $1.99 e. Double 80(2 f. 6.5 ^ 100

g. 10 X 10, X 10,- 1,H- 9,- 11, H- 10

h. Hold your hands one meter apart; then one yard apart.

Problem Solving: Jill read an average of 45 pages a day for four

days. If she read a total of 123 pages during

the first three days, then how many pages did

she read on the fourth day?

Often fractional-parts statements contain more information

than is directly stated. Consider this fractional-part

statement.

Three fourths of the 28 students in the class are

boys.

This sentence directly states information about the

number of boys in the class. It also indirectly states

information about the number of girls in the class. In this

lesson we will practice finding several pieces of

information from fractional-part statements.

Example Three fourths of the 28 students in the class are boys.

Make a sketch that illustrates this statement; then answer

the following questions.

(a) Into how many parts is the class divided?

(b) How many students are in each part?

(c) How many parts are boys?

(d) How many boys are in the class?

(e) How many parts are girls?

(f) How many girls are in the class?
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Solution We sketch a rectangle to represent the whole class. Since

the problem describes | of the class, we divide the

rectangle into four parts. Dividing the total number of

students by four, we find there are seven students in each

fourth. We identify three of the four parts as boys. Now we
will answer the questions.

28 Students

2 are boys <

(a) The denominator of the fraction indicates that the

class is divided into four parts for the purpose of this

statement. It is important to distinguish between the

number of parts (as indicated by the denominator) and
the number of categories. There are two categories of

students implied by the statement—^boys and girls.

(b) In each of the four parts there are seven students.

(c) Three parts are boys.

(d) Since three parts are boys, and since there are seven

students in each part, we find that there are 21 boys in

the class.

(e) Three of the four parts are boys, so only one part is

girls.

(f) There are seven students in each part, so there are

seven girls.

Practice* Make a sketch to illustrate the following statement, and
then answer the questions.

Three eighths of the 40 httle engines could climb

the hill.

a. Into how many parts was the group divided?

b. How many engines are in each part?
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c. How many parts could climb the hill?

d. How many engines could climb the hill?

e. How many parts could not climb the hill?

f. How many engines could not climb the hill?

Teacher Note: A tagboard display of a parallelogram is

suggested in Lesson 79. You may want to start

preparing this early. Please refer to Lesson 79 for

instructions.

Problem set l. The weight of an object on the moon is | of its weight

76 ^^^^ on earth. A person weighing 114 pounds on earth

would weigh how much on the moon?

2. Use the information in problem 1 to calculate what
^^^^ your weight would be on the moon.

3. Cupid shot 24 arrows and hit 6 targets. What fraction
'^^^ of his shots hit the target?

4. There are 30 students in the class. Three fifths of them
^^^^ are boys. Make a sketch to illustrate this statement.

Then use this information to answer questions (a)-(d).

(a) Into how many parts was the class divided?

(b) How many students are in each part?

(c) How many boys are in the class?

(d) How many girls are in the class?

5. (a) Find the fraction of the group
^''^ that is shaded.

(b) Convert the fraction in part (a)

to a decimal number.

o • o o
• o • o

6. Write the decimal number 3.6 as a mixed number.
(72)
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7. 32 - 23
(72)

8. -X
(30) 5

= 1

9. Three fifths of a dollar is how many cents?
(22)

10. Three fifths of a circle is what percent of a circle?
(28)

11. A temperature of-3°F is how many degrees below the
^^^^ temperature at which water freezes?

12. Compare: 0.35 O —
(75) 20

1 2
13. ^ + ^
(56) 2 3

1 3
14. 3- - 1-
(62) 5 5

^r 1 3 7
15. - + - + -
(59) 2 4 8

16. 3x1-
(65) 3

17. 3^1-
(67) 3-

18. 1-^3
(67) 3

19.
(8)

20.
(31)

21.
(12)

22.
(42)

23.
f50j

24.
(63)

25.

26.
r28j

What is the perimeter of the 1.5 cm

rectangle?

What is the area of the rectangle?

0.9 cm

Which digit in 6734.2198 is in the ones' place?

3.6 + a = 4.15

Round $357.64 to the nearest dollar.

Is every quadrilateral a polygon?

What time is one hour and fourteen minutes before noon?

What percent of the rectangle

appears to be shaded?

A. 20% B. 40%

C. 60% D. 80%
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27. Sketch a coordinate plane on graph paper. Graph
'''^ point W (2, 3), point X (1,0) , point Y (-3, 0), and

point Z (-2, 3). Then draw WX, XY, YZ, and ZW.

28. (a) Which segment in problem 27 is parallel to WX?
(68)

(b) Which segment in problem 27 is parallel to XY?

29. Write the prime factorization of the numerator and the
^^^^ denominator of this fraction. Then reduce the fraction.

210

350

30. The moon has the shape of what geometric solid?
(66)
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LESSON
11

Liquid Measure

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by 3's between negative 15

and 15.

c. 3 X $2.99

f. 1.75 X 100

a. 4 X 325 b. 1500 + 275

d. $20.00 - $2.99 e. | of $2.40

g. 9 X 11, + 1, ^ 2, - 1, - 7, - 2, X 5

h. Hold your hands one foot apart; then 18 inches apart.

Problem Solving: Jim was thinking of a prime number between
75 and 100 which did not have a 9 as one of

its digits. Of what number was he thinking?

To measure quantities of liquid we use units like gallons

(gal), quarts (qt), pints (pt), and ounces (oz) in the U.S.

Customary System, and we use liters (L) and milliliters

(mL) in the metric system. The relationships between the

units within each system are shown in the following table.

Equivalence Table for Units of Liquid Measure

U.S. Customary System Metric System

1 gallon = 4 quarts

1 quart = 2 pints

1 pint = 2 cups 1 liter = 1000 milliliters

1 pint = 16 ounces

1 cup = 8 ounces

Commonly used container sizes in the U.S. Customary
system are illustrated below. Notice that the next smaller

container size is half the capacity of the larger container.

Also, notice that a quart is a "quarter" of a gallon.

1 gallon « gallon 1 quart 1 pint 1 cup
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Food and beverage containers often have both U.S.

Customary and metric capacities printed on the containers.

Relating the tw^o systems of measure, we find that one liter

is a little more than one quart.

Example 1 A half-gallon of milk is how many pints of milk?

Solution Two pints equal a quart, and two quarts equal a half-

gallon. So a half-gallon of milk is 4 pints.

Example 2 Compare: 12 oz pop can O 1 piiit container

Solution A pint equals 16 ounces. So a pint container is larger than
a 12-ounce pop can.

Practice a. What fraction of a gallon is a quart?

b. A 2-liter pop bottle has a capacity of how many
milliliters?

c. A half-gallon of orange juice will fill how many
8-ounce cups?

Problem set l. What is the difference when the product of | and | is

77 '^^^ subtracted from the sum of | and |?

2. The claws of a Siberian tiger are 10 centimeters long.
^^^ How many millimeters long is that?

3. Sue was thinking of a number between 40 and 50 that
^^^^

is a multiple of 3 and 4. Of what number was she

thinking?

4. Make a sketch to illustrate the following statement and
^^^^ use the information to answer questions (a) through (d).

Four fifths of the 60 hghts were on.

(a) Into how many parts have the 60 lights been

divided?

fb) How many lights are in each part?

(c) How many lights are "on"?

(d) How many lights are "off"?
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5. Which counting number is neither a prime number
^^^^ nor a composite number?

4
6. -m = 1
(30) 5

7. - + w = 1
(42) 5

8. ^ - X = 1
(42) 5

9. y - - = 1
(42) 5

10. (a) What fraction of the rectangle is shaded?
(73)

(b) Write the answer to part (a) as a decimal number.

11. Convert the decimal number 1.15 to a mixed number.
(72)

12. Compare: - O 0-35
(75) 5

13. ^ _ 1
(56) 6 2

14. - = -^-
(41) 4 100

._ 1 2 5
15. - + - + -
(59) 2 3 6

1 2
16. 1^ X 2-
fzjj 2 3

1 2
17. 1- ^ 2^
fezj 2 3

18. 2^ ^ li
(67) 3 2

19. What is the perimeter of the
^^^^ square?

iln.

20. What is the area of the square?
(38)

21. The opposite sides of a rectangle are parallel. True or
^''^

false?

22. What is the average of 3^ and 5^?
(72)

23. Round 1.3579 to the hundredths' place.
(50)

24. How many inches is 2\ feet?
(65)
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25. Which arrow could be pointing to 0.1?
(49)

B C

I I

-1

26. Draw a polygon that is not a quadrilateral.
(63)

27. Find the prime factorization of 900 by using a factor
(64,72) ^gg Then write the prime factorization using exponents.

28. Three vertices of a rectangle have the coordinates
^"'^

(5, 3), (5, -1), and (-1, -1). What are the coordinates of

the fourth vertex of the rectangle?

Refer to this table to answer questions 29 and 30.

3 teaspoons = 1 tablespoon

16 tablespoons = 1 cup

2 cups = 1 pint

2 pints = 1 quart

4 quarts = 1 gallon

29. A teaspoon of soup is what fraction of a tablespoon of
(77) soup

30. How many cups of milk is a gallon of milk?
(77)
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LESSON
78

Classifying Quadrilaterals

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by 12's between 12 and 144.

a. 307 X 6 b. 1000 - 420 c. 4 x S2.99

d. $5.75 + $2.99 e. Double $24 f. 0.125 x 100

g. 2 X 2, X 2, X 2, - 1, X 2, + 2, H- 2, ^ 2

h. Hold your hands one inch apart; then one centimeter apart.

Problem Solving: The perimeter of the

rectangle is 48 inches. The
width is 8 inches. What is

the length?

8 in.

Quadrilaterals are polygons with four sides. Quadrilaterals

are classified in the following way:

Quadrilaterals

Shape Characteristic Name

r\ No sides parallel Trapezium

1 \ One pair of parallel sides Trapezoid

\
Two pairs of parallel sides Parallelogram\ ^

O Parallelogram with equal sides Rhombus

Parallelogram with right angles Rectangle

Rectangle with equal sides Square

Notice that rhombuses, rectangles, and squares are all

parallelograms. Also notice that a square is a special kind

of rectangle, which is a special kind of parallelogram,

which is a special kind of quadrilateral, which is a special

kind of polygon. A square is also a special kind of

rhombus.
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Example Is the following statement true or false?

"All parallelograms are rectangles."

Solution We are asked to decide if every parallelogram is a

rectangle. Since a rectangle is a special kind of

parallelogram, some parallelograms are rectangles.

However, some parallelograms are not rectangles. So the

statement is false.

Practice State whether each statement is true or false:

a. All quadrilaterals are four-sided polygons.

b. Some parallelograms are trapezoids.

c. Every square is a rhombus.

d. Every rhombus is a square.

e. Some rectangles are squares.

Problem set l. If you know the perimeter of a rectangle and the length

78 ^^^ of the rectangle, how can you figure out the width of

the rectangle?

2. A 2-liter beverage bottle contained 2 qt, 3.6 oz of
^^^^ beverage. Use this information to compare a liter and a

quart.

Compare: 1 liter O 1 quart

3. Uncle Bill was 38 when he started his job. He worked
^"^ for 33 years. How old was he when he retired?

4. Is the following statement true or false?
f78)

"Every rectangle is a square."

5. "Every rectangle is a parallelogram." True or false?
(78)

6. Ninety percent of the 30 students were right-handed.
^^^^ What percent of the students were left-handed?
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7. If I of the 24 runners finished the race, then how many
^^^^ runners did not finish the race?

8. 103 ^ 102
(72)

10. 10 - g = 9.87
(42)

12. 0.288 ^ 24
(44)

1 s
14. 3- + 2-
f58j 3 4

9. 6.42 + 12.7 + 8
(38)

11. 1.2 X 0.12
(39)

13. 64 ^ 0.08

15. VV + i = -
f42j 4 6

16. 3- X - X -
(71) 3 5 4

17. 2-^3
(67) 2

18. The perimeter of a square is 80 cm. What is its area?
(38)

19. Write the decimal number for the following:
(45)

(9 X 10) + (6 X 1) + (3 X ^)

20. If b equals 6 and h equals 8, then what does ^bh equal?
(45)

21. Which of these numbers is closest to zero?
(49)

-2, 0.2, 1,

22. Estimate the product of 6.7 and 7.3 by rounding each
^^°^ number to the nearest whole number before

multiplying.

23. The fourth power of 2 (which is 2^) equals 16. What
^^^' number does the fourth power of 3 equal?

24. What number is halfway between 0.2 and 0.3?
(18)

25. To what decimal number is the arrow pointing?
(49)

10 11

-—H 1 1 1 1 1
1 1 1 1 1

1
1-»-
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26. Which quadrilateral has one pair of parallel sides but
^^^' not two pairs of parallel sides?

27. The coordinates of the vertices of a quadrilateral are
^'"^

(-5, 5), (1, 5), (3, 1), and (-3, 1). What is the name for

this kind of quadrilateral?

In this figure a square and a regular

hexagon share a common side. The
area of the square is 100 sq. cm. Use
this information to answer problems

28 and 29.

28. (a) What is the length of each side of the square?
(631

(b) What is the perimeter of the square?

29. (a) What is the length of each side of the hexagon?
(63)

(b) What is the perimeter of the hexagon?

30. Write the prime factorization of the numerator and the
'^^^ denominator of this fraction. Then reduce the fraction.

32

48
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LESSON
79

Area of a Parallelogram

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by 7's between negative 35

and 35.

a. 4 X 315 b. 380 + 170

d. $10.00 - $7.99 e. | of $4.80

g. 5 X 5, X 5, - 25, -^ 4, -4- 5, - 5

h. Hold your hands a meter apart; then four feet apart

c. 5 X $2.99

f. 37.5 - 100

Problem Solving: A seven-digit phone number consists of a

three-digit prefix followed by four digits.

How many different phone numbers are

possible for a particular prefix?

A flexible model of a parallelogram is useful when
discussing the area of a parallelogram. A model can be

constructed of stiff tagboard or cardboard and brads.

Materials needed:

• Two strips of tagboard 1 in. x 10 in.

• Two strips of tagboard 1 in. x 8 in.

• Hole punch

• 4 brads

Assembly:

Lay the two 8 in. strips over the two parallel 10 in.

strips as shown. Punch a hole at the center of the

overlapping ends. Insert and open brads to hold the

strips together.

10 in.

o o

o o

8 in.
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With this model we can demonstrate that the area of

the parallelogram changes as the angles between the

adjacent sides change. We hold the model with two hands
and slide the opposite sides in opposite directions.

o o

o o

Although the area changes as the angles change, the

opposite sides remain parallel, and the perimeter does not

change.

The flexible model shows that the two parallelograms

may have sides that are equal in length but areas that are

different. To find the area of a parallelogram, we multiply

two perpendicular measurements. We multiply the base

and the height of the parallelogram.

base

The base of a parallelogram is the length of one of the

parallel sides. The height of a parallelogram is the

perpendicular distance between the parallel sides. The
following activity will illustrate why the area of a

parallelogram equals the base times the height.

Activity: Area of a Parallelogram

Materials needed:

• Graph paper
• Ruler

• Pencil

• Scissors
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Step 1. Tracing over the lines on the graph paper, draw
two parallel segments the same number of units

long but shifted slightly as shown.

Then draw segments between the endpoints of

the pair of parallel segments to complete the

parallelogram.

4 units

high

7- 7-
r r

/ J.
/ T

,z: z
5 units long

The parallelogram we drew is 5 units long and
4 units high. Your parallelogram may be

different. How many units long and high is

your parallelogram? Can you easily count the

number of square units in the area of your

parallelogram?

Step 2. Use your scissors to cut out your parallelogram.

We will cut here.

Then select a line on the graph paper that is

perpendicular to one of the parallel sides of the



384 Math 76

parallelogram and cut the parallelogram into

two pieces.

Step 3. Rearrange the two pieces of the parallelogram to

make a rectangle. What is the length and width
of the rectangle? How many square units is the

area of the rectangle?

Our rectangle is 5 units long and 4 units wide.

The area of the rectangle is 20 square units. So
the area of the parallelogram is also 20 square

units.

By making a perpendicular cut across the

parallelogram and rearranging the pieces, we formed a

rectangle with the same area as the parallelogram. The
length and width of the rectangle equaled the base and
height of the parallelogram. By multiplying the base and
height of a parallelogram, we find the area of a

parallelogram.

Example Find the area of this parallelogram.

5.2 cm
5 cm

6 cm
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Solution We multiply two perpendicular measurements, the base

and the height. The height is often shown as a dashed line

segment. The base is 6 cm. The height is 5 cm. ,

6 cm X 5 cm = 30 sq. cm

The area of the parallelogram is 30 sq. cm.

Practice Find the perimeter and area of these parallelograms:

a. ir^ V b.

12m
10m

ln-__N

6 in

8 m Sin.

Problem set

79
1. What is the average of 96, 49, 68, and 75?

(18)

2. The average depth of the ocean beyond the edges of
^^^^ the continents is 2| miles. How many feet is that?

(1 mile = 5280 ft)

3. The 168 girls who signed up for soccer were divided
^^^^ into 12 teams. How many players were on each team?

4. What is the perimeter of the
^^^^ parallelogram?

3 cm

5. This quadrilateral has one pair of
^^^^ parallel sides. What is the name of

this kind of quadrilateral?

6. "All squares are rectangles." True or false?
(78)

7. If four fifths of the 30 students in the class were
^^^^

present, then how many students were absent?

8. If I of the one-hour show was taken up with
^^^^ commercials, then how many minutes did the

commercials last?



386 Math 76

'J

9. Compare: 0.5 O —
(75)

^ ^4
10. Write 4.4 as a reduced mixed number.
(72)

11. Write 1 as a decimal number.
(73)

^

12. (6.3)(0.36) 13. 0.36 ^ 5 14. 63 ^ 0.9
(39) (44) (48)

15. ^ + 1
(56) 6 2

16. ^ - 1
(56) 8 4

1 1 '^

17. 2- X 1- X -
r7ij 2 3 5

17 "i*

18. — = ^
f4j; 20 100

19. 1-^3
(67) 2

20. What is the area of the parallelogram?
(79)

n.

12 mm /i3 mm

13 mm

21. Round 0.4287 to the hundredths' place.
(50)

22. 4 - a = 2.6
(42)

Use the graph of sugar in breakfast cereals to answer
questions 23, 24, and 25.

Grams of Sugar Per 100 Grams of Cereal

50

I 40

§. 30
o

I
20 ^

m=W,

Goodmeal Chewies Sweeties Chocolots

23. Sweeties contains about how many grams of sugar per
^^^^ 100 grams of cereal?
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24. Fifty grams of Chocolots would contain about how
^^^' many grams of sugar?

25. Write a "larger-smaller-difference" problem that refers
^^^^

to the bar graph and answer the question.

26. There was a quart of milk in the bottle. Oscar poured
^^^^ one cup of milk on his cereal. How many cups of milk

were left in the bottle?

27. Three vertices of a square are (3, 0), (3, 3), and (0, 3).
^^^' What are the coordinates of the fourth vertex of the

square?

Refer to the square in problem 27 to answer problems 28

and 29.

28. What is the perimeter of the square?
(38)

29. What is the area of the square?
(38)

30. Draw a pair of parallel segments that are the same
^^^^ length. Make a quadrilateral by drawing two more

segments between the endpoints of the parallel

segments. Is the quadrilateral a parallelogram?
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LESSON
80

Arithmetic with Units of Measure

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by 25's between negative 150

and 150.

a. 311 X 7 b. 2000 - 1250
d. $2.50 + $9.99 e. Double $5.50

g. 8 X 8, + 6, ^ 2, + 1, -H 6, X 3,^2
h. Hold your hands six inches apart; then 6 cm apart

c. 4 X $9.99

f. 0.075 X 100

Problem Solving: Copy this problem and fill in the

missing digits.

Recall that the operations of arithmetic are addition,

subtraction, multiplication, and division. In this lesson we
will practice adding, subtracting, multiplying, and

dividing units of measure.

We may add or subtract measurements that have the

same units. If the units are not the same, we first convert

one or more measurements so that the units are the same.

Then we add or subtract.

Example 1 2 ft + 12 in.

Solution The units are not the same. Before we add we either

convert 2 feet to 24 inches, or we convert 12 inches to

1 foot.

Convert to Inches

2 ft + 12 in.

f

24 in. + 12 in. = 36 in.

Convert to Feet

2 ft + 12 in.

t

2ft + lft = 3ft

Either answer is correct because 3 ft equals 36 in.
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Notice that the units of the sum in Example 1 are the

same as the units of the addends. The units do not change

when we add or subtract measurements. However, the

units do change when we multiply or divide

measurements.

When we find the area of a figure we multiply the

lengths. Notice how the units change when we multiply.

2 cm

3 cm

To find the area of this rectangle we multiply 2 cm and
3 cm. The product has a different unit of measure than the

factors.

2 cm X 3 cm = 6 sq. cm

A centimeter and a square centimeter are two different

kinds of units. A centimeter is a line segment used to

measure length.

1 cm

A square centimeter is a square used to measure area.

1 sq. cm

The unit of the product is a different unit because we
multiplied the units of the factors. When we multiply

2 cm and 3 cm, we multiply the 2 and the 3 and we also

multiply the cm and cm.

2 cm X 3 cm = 2-3 cm • cm

6 sq. cm
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Instead of writing sq. cm, we may use exponents to write

cm • cm as cm^. We read cm^ as "square centimeters."

2 cm X 3 cm = 2-3 cm • cm

6 cm^

Example 2. 6 ft x 4 ft

Solution We multiply the number of units, and we also multiply

the units.

6ftx4ft = 6-4ft-ft

The product is 24 ft^, which is also 24 sq. ft.

Units also change when we divide measurements. For

example, if we know the area of a rectangle and the length

of the rectangle, we can find the width of the rectangle by
dividing.

Area = 21 cm''

7 cm

To find the width of this rectangle, we divide 21 cm^ by

7 cm.

21 cm^ _ ^ j^ni • cm
7 cm ~ Z s^m

1

We divide the numbers and reduce the units. The quotient

is 3 cm, which is the width of the rectangle.

Example 3
25 mi^

5 mi
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Solution To divide the units, we write mi^ as mi • mi and reduce.

5

2^ jar • mi

1

The quotient is 5 mi.

Sometimes when we divide measurements the units

will not reduce. When units will not reduce, we leave the

units in division form. For example, if a car travels 300

miles in 6 hours, we can find the average speed of the car

by dividing.

50

300 mi ^ .^etr mi
6hr ~ jB' hr -

1

The quotient is 50^, which is 50 miles per hour (50 mph).

The word "per" means "each" and is used in place of

the division sign. Notice that speed is a quotient of

distance divided by time.

Example 4 I^^JBiki^ 10 gallons

Solution We divide the numbers. The units do not reduce.

30

300 mi .3©cr mi
10 gal JKf gal

1

mi
The quotient is 30—j, or 30 miles per gallon.

Practice a. 2 ft - 12 in. (Write the difference in inches.)

b. 2 ft X 4 ft

12 cm2 , 300 mi
c. d.

3 cm 5 hr
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Problem set l. The Jones family had two gallons of milk before

80 ^^^^ breakfast. The family used two quarts of milk during

breakfast. How many quarts of milk did the Jones

family have after breakfast?

2. One quart of milk is about 945 milliliters of milk. Use
^^^^

this information to help you with this comparison:

Compare: 1 quart O 1 liter

3. Carol cut 2| inches off her hair three times last year.
^^^' How much longer would her hair have been if she had

not cut it?

4. The plane flew 1200 miles in 3 hours. Divide the
^^"^ distance by the time to find the average speed of the

plane.

5. Write the prime factorization of the numerator and
^^^^ denominator of this fraction. Then reduce the fraction.

54

135

6. The basketball team scored 60% of its 80 points in the
^^^'^^^ second half. Write 60% as a reduced fraction. Then

find the number of points the team scored in the

second half.

7. What is the area of the
^^^^ parallelogram? 26 m/

8. What is the perimeter of the /_
^''^ parallelogram? 24 m

9. "Some rectangles are trapezoids." True or false?
(78)

10. If b equals 12 and h equals 16, then what does ^bh
^'" equal?

11. Arrange these numbers in order from least to greatest:
(75)

1 1
-, -,0.4
2 5
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12. What decimal number is equal to ^?
(73)

^^

4 *?

13. — = tt;^: 14. (0.4 + 3) - 2
(41 j 25 100 (44)

15. (10 - 0.1) X 0.1
(39)

16. - + - 17. 3-1- 18. 4- - 1-
(56) 8 4 f62j 8 (62) 2 4

5 4 3 11 12
19. - - •

- 20. 4- X 1- 21. 3- ^ 1-
(71) 6 5 8 (65) 2 3 (67) 3 3

22. The perimeter of a square is 2 meters. How many
^^^' centimeters long is each side? (1 meter = 100

centimeters)

23. w - 7.2 = 3.6
(42)

24. What time is two and one half hours after 10:40 a.m.?
(32)

25. Use your ruler to find the length of this line segment
^^^^

to the nearest sixteenth of an inch.

26. What is the area of a quadrilateral with the vertices
^''^

(0, 0), (4, 0), (6, 3), and (2, 3)?

27. What is the name of this geometric
'''^ solid? ^
28. If the area of a square is one square foot, what is the
^^^' perimeter?

29. (a) 2 yd + 3 ft (Write the sum in yards.)
(80)

(b) 5 m X 3 m
36 ft^ 400 miles

^^^ Oft ^^ 20 gallons
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30. Draw a pair of parallel segments that are not the same
length. Form a quadrilateral by drawing two segments

between the endpoints of the parallel segments. What
is the name of this type of quadrilateral?

LESSON
81

Writing Fractions as Percents,

Part 1

Facts Practice: Liquid Measure Facts (Test L in Test Masters)

Mental Math: Count by 25's from 25 to 400.

a. 20 • 20 b. 284 - 150 c. $1.99 + $2.99

d. I of $7. 50 e. 2.5 x 10 f. ^ (Reduce:^)

g. 10 X 10, - 1,- 3,- 1,^ 4, + 1,^ 3

h. Hold your thumb and forefinger one inch apart; then one

centimeter apart.

Problem Solving: After three games Beth's average bowling

score was 110. Her score for her fourth game
was 115, and the score for her fifth game was
120. What was her average score for all five

games?

A percent is actually a fraction with a denominator of 100.

Instead of writing the denominator 100, we write a percent

sign (%). So ^ equals 25%.

Example 1 Write —— as a percent.
100

Solution A percent is a fraction with a denominator of 100. Instead

of writing the denominator, we write a percent sign. We
write m as 3%.



Writing Fractions as Percents, Part 1 395

3
Example 2 Write —- as a percent.

Solution First we will write an equivalent fraction that has a

denominator of 100.

10 100

We multiply ^ by ^.

3 10 30

10 10 100

We write the fraction -^ as 30%.
100

Example 3 What percent is equal to 1?

100
Solution A form of 1 is — , which is 100%. One hundred percent

of a circle is one whole circle. One whole group is 100%
of the group.

Example 4 Of the so students who took the test, 15 earned A's. What
percent of the students earned A's?

Solution Fifteen of the 30 students earned A's, so half of the

students earned A's.

15 ^ 1

30 ~ 2

We know by now that | is 50%. To write | as a fraction

with a denominator of 100, we multiply | by |^.

1 50 50

2 50 100

The fraction -^ equals 50%.
100
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Practice Write each fraction as a percent:

a. 31
100

b. ^
100

c. ^

10

^ 3 7

'i^-
50 ^-

25

g. Twelve of the 30 students earned a B on the test. What
percent of the students earned a B?

Problem set l. Write the decimal numeral twenty-one and five

81 '''' hundredths.

2. Tennis balls are sold in cans containing 3 balls. What
'^^^ would be the total cost of buying one dozen tennis

balls if the price per can was $2.49?

3. A cubit is about 18 inches. If Ruben was 4 cubits tall,

^"^ about how many feet tall was he?

4. (a) Write -^ as a percent.
(81)

7

100

(b) Write ^ as a percent.

5. Write 90% as a reduced fraction. Then write the
(33,731

fp^j^^JQj^ ^5 ^ decimal number.

6. Of the 50 students who took the test, 23 earned A's.
'"^ What percent of the students earned A's?

7. Write ^ as a percent.
(81)

25

8. A box of cereal has the shape of what geometric solid?
(66)

9. H^ - 3- = 2^ 10. 3^ - y = if
(42) 6 3 (42) 4 8

11. - + i + — 12.' l| X 1^
(59) 2 5 10 (65) 5 3
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13. 6-1-
(67) 2

14. (a) What fraction of the group is

'''''^ shaded?

(b) What percent of the group is

shaded?

• o • o
o • • o

15. Write 0.45 as a reduced common fraction.
(72)

16. 0.5 + (0.5 ^ 0.5) + (0.5 x 0.5)
(52)

17. 6i7 = 0.12
(42)

18. 6 - 0.12
(48)

19. Which digit in 6.3457 has the same place value as the
^''^ 8 in 128.90?

20. Estimate the product of 39 and 41.
(16)

21. 5n = 102
(72)

22. What is the area of the parallel-
(79) o

ogram.-^

23. What is the perimeter of the paral-
^^^^ lelogram?

20 mm 22 mm

D_
25 mm

24. Write the prime factorization of each number and
^^^^ reduce before multiplying:

(21)(12)

14

25. "Some triangles are quadrilaterals." True or False? Why?
(63)

26. A quadrilateral has vertices with the coordinates
^''^ (-2,-1), (1,-1), (3,3), and (-3,3). Graph the

quadrilateral on a coordinate plane. The figure is what
type of quadrilateral?
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27. (a) 3 quarts + 2 pints (Write the sum in quarts.)
(80)

(b)

(c)

49 m^
7m

400 miles

8 hours

28. If 7 equals 5, w equals 4, and h equals 3, then what
^^^' does Iwh equal?

29. Three of the dozen eggs were cracked. What percent of
^^^^ the eggs were cracked?

30. A pint of milk weighs about a pound. About how
'^^^ many pounds does a gallon of milk weigh?

LESSON
82

Ratio

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count by |'s from | to 4.

a. 30 • 30 b. 1000 - 125 c. 3 x $3.99

d. Double 3| e. 2.5 ^ 100 f. 20 x 34

g. 9 X 9,- 1,- 2, + 2,- 6, + 2,- 3

h. Hold your hands a meter apart; then a yard apart.

Problem Solving: Compare the following and then describe

how you performed the comparison:

ll + 2| + 3|02 + 3 + 4

A ratio is a way to describe a relationship between
numbers. If there are 13 boys and 15 girls in a classroom,

then the ratio of boys to girls is 13 to 15. Ratios can be

written in several forms. Each of these forms is a way to

write the boy-girl ratio.

IS
13:15 —

15
13 to 15

Each of these forms is read the same, "Thirteen to fifteen."
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In this lesson we will focus on the fraction form of a

ratio. When writing a ratio in fraction form, we keep the

following points in mind:

1. We write the terms of the ratio in the order

described in the statement.

2. We reduce ratios in the same manner as we
reduce fractions.

3. We leave ratios in fraction form. We do not

write ratios as mixed numbers.

Example 1 A team lost 3 games and won 7 games. What was the

team's won-lost ratio?

Solution The question asks for the ratio in "won-lost" order. The
team's won-lost ratio was 7 to 3, which we write as the

fraction |.

Number of games won _ 7

Number of games lost 3

We leave the ratio in fraction form.

Example 2 In a class of 28 students there are 12 boys. What is the ratio

of boys to girls in the class?

Solution To write the ratio we need to know the number of girls. If

12 of the 28 students are boys, then 16 of the students are

girls. We are asked to write the ratio in "boys to girls"

order.

Number of boys _ 12

Number of girls 16

The ratio 12 to 16 reduces to 3 to 4.

12 ^ 3

16 ~ 4

The ratio of boys to girls in the class is |.
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Practice a. What is the ratio of dogs to cats in a neighborhood that

has 18 cats and 12 dogs?

b. What is the girl-boy ratio in a class of 30 students with

14 boys?

Problem set l. What is the product when the sum of 0.2 and 0.2 is

82 "" multiplied by the difference of 0.2 and 0.2?

2. Arabian camels travel about 3 times as fast as Bactrian
^^^' camels. If Bactrian camels travel at l| miles per hour,

at how many miles per hour do Arabian camels

travel?

3.
(32)

Mark was paid at a rate of $4 per hour for cleaning up
a neighbor's yard. If he worked from 1:45 p.m. to

4:45 p.m., how much was he paid?

4.
(33)

5.
(81)

Write 55% as a reduced fraction.

(a) Write ^ as a percent.

(b) Write ^ as a percent.

6.
(81)

The whole class was present. What percent of the

class was present?

7.
(29,81)

A century is 100 years. A decade is 10 years.

(a) What fraction of a century is a decade?

(b) What percent of a century is a decade?

8.
(72)

9.
(73)

10.
(47)

Write 0.48 as a reduced common fraction.

Write I as a decimal numeral.

1- + 1-

V
3 6,

- 1-
1 1

11. 1- X 3 X 1-
(71) 2 9

12.
(67) 3 6

13. 0.1 + (1 - 0.01)
(38)
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14. (0.5)(0.5)(0".5) 15. 0.4 - (1 - 0.2)
(39) (48)

16. Write the standard numeral for the following:
^''^

(8 X 10,000) + (4 X 100) + (2 X 10)

17. Compare: 2^ Q 4^
(72)

18. Write the prime factorization of the numerator and
^^^^ denominator of this fraction. Then reduce the fraction.

24

32

19. What is the greatest common factor of 24 and 32?
(20)

20. 677 = 360
(4)

21. What is the perimeter of the 15^
(8)

trapezoid? i3mm ,13 mm

20 mm

Refer to this parallelogram to answer questions 22 and 23:

22. What is the area of the parallel-
(79) oogram?

23. One half of the parallelogram is

^'^^ shaded. What is the area of the ^in.

shaded part?

24. One fourth of the 120 students took wood shop. How
^^^^ many students did not take wood shop?

25. How many millimeters is 2.5 centimeters?
(7)

26. What is the name of this geometric
^''^ solid?
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27. (a) 3 quarts + 2 pints (Write the sum in pints.)
(80)

(b)

(c)

64 cm2

8 cm
60 students

3 teachers

28. Twelve crows and 21 sparrows perched on the wire.
^^^^ What was the ratio of sparrows to crows perched on

the wire?

29. Sam answered 20 of the 25 questions correctly. What
^^^' percent of the questions did Sam answer correctly?

30. Sketch a triangle that has two perpendicular sides.
(68)

LESSON
83

Order of Operations, Part 2

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count by 12's from 12 to 144.

a. 40 • 40 b. 980 - 136

d. I of $10. 00 e. 7.5 x 100

g. 8 X 8, - 4, ^ 3, + 4, - 4, + 2,-4
h. Hold your hands a foot apart; then an inch apart.

c. $5.99 + $2.99

f 480
• 20

Problem Solving: Find the area of the two
smaller shaded triangles

and of the largest shaded
triangle.

6 cm 4 cm

5 cm

10 cm

Recall that the four operations of arithmetic are addition,

subtraction, multiplication, and division. When more than

one type of operation occurs in the same expression, we
perform the operations in the order described below.

1. Perform operations within parentheses.

2. Multiply and divide, in order from left to

right.

3. Add and subtract in order from left to right.
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Example 1 2x8 + 2x6

Solution Multiplication and addition occur in this expression. We
perform the multiplication first.

2x8 + 2x6
16 + 12

Then we perform the addition.

X 16 + 12 = 28

Calculator Test: Some calculators are designed to recognize

the standard order of operations and some are not. If a variety

of calculator models are available in the classroom, students

may test the design of the calculators from Example 1 with

these key strokes.

2x8 + 2x6 =

Calculators with "algebraic logic" should display 28 after

the equals-sign key is pressed.

Example 2 0.5 + 0.5 - 0.5 - 0.5 x o.5

Solution First we multiply and divide from left to right.

0.5 + 0.5 + 0.5 - 0.5 X 0.5

0.5 + 1 - 0.25

Then we add and subtract from left to right.

0.5 + 1 - 0.25 = 1.25

Example 3 2(8 + 6)

Solution First we perform the operation within the parentheses.

2(8 + 6)

2(14)

Then we multiply.

2(14) = 28
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Practice* a. 5 + 5x5-5-5

b. 2(10) + 2(6)

c. 5 + 4x3h-2-1

d. 32 + 1.8(20)

e. 3 + 3x3-3^-3

Problem set l. What is the ratio of prime numbers to composite

83 ^"'^ numbers in this list?

2, 3,4, 5, 6, 7, 8, 9, 10

2. Bianca poured four cups of milk from a full half-
^^^^ gallon container. Then how many cups of milk were

left in the container?

3. 6 + 6x6-6^6
(83)

4. Write 30% as a reduced fraction. Then write the
(33.73)

fp^j-jtiQj^ as a decimal number.

5. Write 8% as a reduced fraction.
(33)

6. Write ^ as a percent.
(81)

^^

7. Write 4^ as a decimal number.
(73)

20

8. "Some parallelograms are rectangles." True or False?
(78)

9. What is the area of the parallel- V"
^''' ogram? \̂

240,11 \25cm

^''^ lelogram?

10. What is the perimeter of the paral-
u

16 cm

12. - X 2- X 3
(71) 6 3

fol oO 1

11. 3- + 2- - 1^
(47) 8 4 2
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13. 8- - 100
(67) 3

14. (4 - 3.2) ^ 10
(51)

15. 0.5 X 0.5 + 0.5 ^ 0.5 16. 8 ^ 0.04
(83) (48)

17. Which digit is in the hundredths' place in 12.345678?
(34)

18. Describe how to round 5| to the nearest whole
'^"^ number.

19. Write the prime factorization of 700 using exponents.
(72)

20. 8n7 = 42
(72)

21. The perimeter of a square is 1 meter. How many
^^^^ centimeters long is each side?

22. Sharon scored 9 of the team's 45 points.
(29,81)

(a) What fraction of the team's points did Sharon

score?

(b) What percent of the team's points did Sharon
score?

23. What time is 5 hours and 30 minutes after 9:30 p.m.?
(32)

1 1
24. (Careful—the answer is less than zero.)
(54) 4 2

25. What is the perimeter of this
^''^ triangle? 3 cm

4 cm

26. How many cubes were used to
^^^^ build this rectangular prism?

27. 2 ft + 24 in. (Write the sum in inches.)
(80)
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28. (a)
(80)

(b)

100 cm^

10 cm
180 pages

4 days

29. A triangle has vertices at the coordinates (4, 4), (4, 0),
^^^^ and at the origin. Draw the triangle on graph paper.

Notice that inside the triangle are some full squares

and some half squares.

(a) How many full squares are in the triangle?

(b) How many half squares are in the triangle?

30. What is the ratio of boys to girls in a class of 24
^''^ students with 16 girls?

LESSON
84

Changing Percents to Decimals

Facts Practice: Liquid Measure Facts (Test L in Test Masters)

Mental Math: Count up and down by 5's between -25 and 25.

a. 50 • 50 b. 1000 - 625 c. 4 x $3.99

d. Double $1.25 e. 7.5 ^ 10 f. 20 x 35

g. 7 X 7, + 1, ^ 2, - 1, H- 2, X 5,-2
h. Hold your hands a yard apart; then two feet apart.

Problem Solving: Here is part of a multiplication-facts

table, but one number is wrong. What
is the wrong number?

48 54

56 63

64 81

A percent may be quickly changed to a decimal number.

Study the following changes from percent to fraction to

decimal:

35% — Y^ ^ 0-35 ^°/« — Too
-- ^-^^

Notice that the decimal number has the same digits as

the percent with the decimal point shifted two places to

the left.
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Example 1 Write 15% in decimal form.

Solution Fifteen percent means -^, which can be written 0.15.

Example 2 Write 115% as a decimal number.

Solution We shift the decimal point two places to the left.

115% = 1.15

Example 3 What decimal number equals 1%?

Solution One percent equals the fraction ~ and the decimal 0.01.

Practice* Write each of these percents as a decimal number:

a. 65% b. 9% c. 150%

d. 93% e. 4% f. 225%

Problem set ^. Twenty-one of the 25 answers on Scott's test were

84 ^^^^ correct. What percent of the answers were correct?

2. By the time the blizzard was over, the temperature had
^^^^ dropped from 17°F to -6°F. This was a drop of how

many degrees?

3. The cost to place a telephone call to Tokyo was $1.50
^^^^

for the first minute plus $1.00 for each additional

minute. What was the cost of a 5-minute phone call?

4. Write 25% as a decimal number.
(84)

5. Write 125% as a decimal number.
(84)

6. What decimal number is equal to 2%?
(84)

7. Write 60% as a reduced fraction.
(33)

/fi. Write 4% as a reduced fraction.
(33)

9. Write ^ as a decimal number.
(73)

20
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10. Compare: - O 0-38 11. 2- + x = 3^
(75)

^
8 ^ (42) 2 4

1 1 S 2 1
12. 4- - y = 1- 13. - X 2- X ^
f42j 8 -^ 2 (71) 4 3 2

14. 10 ^ 2^ 15. 6.5 - (4 - 0.32)
(67) 2 rasj

16. (6.25)(1.6) 17. 0.06 ^ 12
f39; (44)

18. Arrange in order from least to greatest:
(84)

|, 0.4, 30%

19. In a school with 300 students and 15 teachers, what is
^^^^

the student-teacher ratio?

20. a - 0.7 = 2.3
(42)

21. One fourth of the 32 marshmallows burned in the fire.
^^^^ How many did not burn?

22. What is the area of a parallelogram that has vertices
^'" with the coordinates (0, 0), (4, 0), (5, 3), and (1, 3)?

23. 2 + 2x2-2^2
(83)

24. Jim started the 10-kilometer race at 8:22 a.m. He
^^^' finished the race at 9:09 a.m. How long did it take him

to run the race?

25. Refer to the table below to answer this question: Ten
'^^^ kilometers is about how many miles? (Round your

answer to the nearest mile.)

1 meter = 1 .093 yards

1 kilometer = 0.621 mile

Note: The symbol = means "approximately equal to.'
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26. Robert packed boxes that were 1

'^^^
foot long, 1 foot wide, and 1 foot

high into a larger box that was 5 feet

long, 4 feet wide, and 3 feet high.

(a) How many boxes could be

packed on the bottom layer of

the larger box?

(b) Altogether, how many small boxes could be packed

in the larger box?

27. (a) 2 ft + 24 in. (Write the sum in feet.)
(80)

(b) 3 yd • 3 yd

28. Write 5 as a percent.
(81)

29. 102 _ 52
(72)

30. 3 gallons + 4 quarts (Write the sum in gallons.)
(80)

LESSON
85

Operations with Fractions

and Decimals

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 2's between -10 and 10.

a. 60 • 60 b. 850 - 170 c. $8.99 + $4.99

e. 0.08 X 100d. I of $2.50

g. 6 X 6, - 6, - 2, - 1, ^ 2, X 8,-1,
f 360

120

Problem Solving: Copy this problem and fill in the

missing digits. No two digits in the

problem may be alike.

When performing operations with fractions and decimals

in the same problem, we will rewrite the problem so that

all numbers are written in the same form, either as

fractions or as decimal numbers.
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Example 1 Add 0.5 and \. Write the answer as a fraction and as a

decimal number.

Solution We show both procedures:

As A Fraction: As a Decimal:

0.5 + I 0.5 + ^4 4

1+4 0.5 + 0.25 = 0.75

4 4 4

3The fraction answer ^ is equal to the decimal 0.75, so

either answer is correct. In this book the problems will ask

you to write an answer in one form or the other.

Example 2 - + 0.3 (decimal answer)

Solution Since the problem asks for a decimal answer, we will work
the problem in decimal form. First we convert the fraction

I to a decimal number. Then we add the decimal numbers.

f
+ 0.3

0.5 + 0.3 = 0.8

Example 3 - x 0.3 (fraction answer)

Solution First we convert 0.3 to a fraction. Then we multiply the

fractions.

I
X0.3

i

1 X ^ = J-
Z^ 10 10
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1

Practice* Write the answers to these problems as decimals:

a. - - 0.4
5

b. 1.2 X c. 1.5 -

Write the answers to these problems as fractions:

d. - - 0.5
3

e. - X 0.4
6

f. 0.25 ^

Problem set l. What is the quotient when the decimal number ten

85 ''^^^ and six tenths is divided by four hundredths?

2. The time in Los Angeles is 3 hours earlier than the
^^^^ time in New York. If it is 1:15 p.m. in New York, what

time is it in Los Angeles?

3. Geraldine paid $10 for one dozen photographs costing
^^^'

75(2 each. How much should she get back in change?

4. 32 + 1.8(50)
(83)

5. How many cubes were used to
^^^^ build this rectangular prism?

^^

6. 0.25 + - (decimal)
(85) 5

7. 0.4 (fraction)
(85) 5

8. - X 0.12 (decimal) 9. 0.6 - - (fraction)
(85) 5 (85) 4

10. Write the decimal numeral for 6%.
(84)

1 7
11. 5- + 3-
(58) 2

'

8
12. 3^ - -
(62) 4 8

f iVo^
13.
(65) V hv3y

14. 12- ^ 100
(67) 2

15. 5-^1-
(67) 2

16. - of $30
(22) 6
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17. 4.72 + 12 + 77 = 50.4 18. $10 - m = $9.87
(421 (3)

19. Write 7% as a fraction. 20. 25 - 0.5
(33) {48}

21. What number is next in this sequence?
(10)

1,4, 9, 16, 25, 36,

22. 377 = 0.48
(42)

23. The perimeter of the rectangle is

^'^ 48 cm. The width is 6 cm. What is

the length?
6 cm

Refer to this line graph to answer questions 24 through 27:

100%

96%

w 92%

o 88%

Bonnie's Test Scores

/
/^/
/^o4 /o *

80%

Test Test Test Test Test12 3 4 5

24. Bonnie's highest score was how many percentage
^^^^ points higher than her lowest score?

25. If Bonnie's five test scores were arranged in order from
^^^^ the lowest score to the highest score, then what score

would be the middle score?

26. What was Bonnie's average score on all five tests?
(18)

17. Write a question that refers to the line graph and
^^^^ answer the question.
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3

28. What is the area of the parallelogram?
(79)

5 cm
6 cm

10 cm

29. Fifty percent of the parallelogram is shaded. What is

^^^^ the area of the shaded region?

30. The coordinates of three vertices of a parallelogram
^''^ are (-3, 3), (2, 3), and (4, -1). What are the coordinates

of the fourth vertex?

LESSON
86

Finding Missing Factors

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 70 • 70 b. 1000 - 375 c. "5 x $4.99

d. Double $0.85 e. 62.5 - 100 f. 20 x 45

g. 5 X 5,- 5, X 5,- 2,- 1, -^ 7, X 3,- 1,^ 2

h. Hold your hands 50 cm apart; then 25 cm apart.

Problem Solving: Samantha averaged 85 points on her first

three tests. She averaged 95 on her next two
tests. What was her average score on her first

five tests?

Since Lesson 4 we have practiced solving missing factor

problems. In this lesson we will solve problems in which
the unknown factor is a mixed number or a decimal

number. Remember, we can find an unknown factor by
dividing the product by the known factor.
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Example 1 5n = 21

Solution To find an unknown factor, we divide

the product by the known factor.
4

5j2r
20

1

n =4
Note: We will write the answer as a mixed number unless

there are decimal numbers in the problem.

Example 2 0.6m = 0.048

Solution Again we will find the unknown
factor by dividing the product by the

known factor. Since there are decimal

numbers in the problem, we will write

our answer as a decimal number.

Example 3 45 = 4x

Solution An equals sign is not directional. It

simply states that the quantities on
either side of the sign are equal. In

this case, the product is 45 and the

known factor is 4. We divide 45 by 4

to find the unknown factor.

0.08

0.6.)0.0.48

4^
K^ ^y

m 0.08

ll|

4)45"

05
4

1

X = 11^
4

Practice a. 6w = 21 b. 50 = 3/

d. 0.3t = 0.24 e. 8m = 3.2

c. 577 = 36

f. 0.8 = 0.5x

Problem set

86

1. If the divisor is 12 and the quotient is 24, what is the
^'^ dividend?

2.
(22)

The brachiosaurus, one of the largest dinosaurs,

weighed only | as much as a blue whale weighs. A
blue whale weighs 140 tons when full grown. What
was the weight of the brachiosaurus?
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5

3. Fourteen of the 32 students in the class are boys. What
^^^^

is the ratio of boys to girls in the class?

4. 0.3m = 0.27 5. 31 = 5n
(86) (86)

6. 3n = 6^ 7. 6.5 + - (decimal answer)
(72) (85) 5

1
8. 3—h 0.25 (fraction answer)

(85) 4

9. Write 175% as a decimal number.
(84)

10. Write 65% as a reduced fraction.
(33)

11. 12^ - 3- 12. 6- X 1- 13. 11- ^ 100
(62) 5 5 (65) 3 5 f67j 9

14. 4.75 + 12.6 + 10 15. 0.35 - 4
(38) (44)

16. Write ^ as a percent.
(81)

^^

17. Write the decimal numeral twelve and five hundredths.
(35)

18. 35 - (0.35 X 100)
(83)

19. If a equals 15, then what number does 2a - 5 equal?
(83)

20. What is the area of the
^^^^ parallelogram?

j18mm/20mm

21. What is the perimeter of 25 mm
^^^ the parallelogram?

22. "All rectangles are parallelograms." True or False?
(78)

23. Charles spent ^ of his 100 shillings. How many
^^^'

shillings did he still have?
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24. The temperature rose from -18°F to 19°F. How many
^^^' degrees did the temperature increase?

25. How many centimeters long is the line?
(7)

mm 10 20 30 40 50

hhIiihIiiiiIiiiiIhiiIimiIumIiiiiIiihIiiiiIiii;

26. Nathan poured 500 mL of pop from a full 2-liter
'^^^ container. How many milliliters of beverage were left

in the container?

27. Name this geometric solid.
(66)

28. (a) 2 meters + 100 centimeters (Write the answer in
""^

meters.)

(b) 2 m • 4 m

29. 4 + 4x4-4-4
(83)

30. What is the perimeter of a rectangle with vertices at

^"^ (-4, -4), (-4, 4), (4, 4), and (4, -4)?
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LESSON
87

Area of a Triangle

Facts Practice: Liquid Measure Facts (Test L in Test Masters)

Mental Math: Count up and down by 25's between -150 and
150.

b. 720 - 150a. 80 • 80

d. ^ of $5.00 e. 0.15 X 100

c. $1.98 + $1.98

*• 250

g. 4 X 4, - 1, X 2, + 3, H- 3, - 1, X 10,-1,-5-9

Problem Solving: Silvia was thinking of a number less than 90

that she says when counting by sixes and
when counting by fives, but not when
counting by fours. Of what number was she

thinking?

Activity: Area of a Triangle

Materials needed:

• Pencil

• Paper

• Ruler

• Scissors

Procedure:

• Fold the paper in half and
\

draw a triangle on the folded

paper.

While the paper is folded, use

your scissors to cut out the

triangle so that you cut out

two congruent triangles.

Arrange the two triangles to

form a parallelogram. What
fraction of the area of the

parallelogram is the area of one

of the triangles?
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We find that whatever the shape of the triangle, the

area of a triangle is half the area of a parallelogram with
the same base and height.

Recall that the area of a parallelogram can be found by
multiplying its base times its height (^4 = bh). So the area

of a triangle can be determined by finding half of the

product of its base and height.

Area of a triangle = -bh

Since multiplying by | and dividing by 2 are equivalent

operations, the formula may also be written

A = bh

2

We will show the use of both formulas in the

examples. When calculating the area of a rectangle,

remember that the length of the base and the height are

perpendicular measurements.

Example 1 Find the area of the triangle.
5 cm

8 cm

Solution The area of the triangle is half the product of the base and
height. The height must be perpendicular to the base. The
height in this case is 4 cm. Half the product of 8 cm and

4 cm is 16 cm^.

A = -(8 cm)(4 cm)

A = 16 cm2



Example 2 Find the area of this right triangle.

Problem set 87 41

9

3m

4 m

Solution We find the area by multiplying the base and the height,

then dividing by 2. With a right triangle two sides are

perpendicular, so we use the perpendicular sides as the

base and height.

A = (4 m)(3 m)

A = 6m^

Practice* Find the area of each triangle:

a. y\ b.

6 in.

10ft

C. 39 mm
I \ 25 mm

8 in.

56 mm

Problem set l. Mason scored 12 of the team's 20 points. What percent

87 '"' of the team's points did Mason score?

2. If Pinocchio's nose grows | inch per lie, then how
^^^' many lies has he told if his nose has grown 4 inches?

3. Mark wants to buy a new baseball glove that costs $50.
^^^' He has $14, and he earns $6 per hour cleaning yards.

How many hours must he work to have enough money
to buy the glove?

4. Find the area of the triangle.
(87)

10 mm

16 mm
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5. lOw = 25
(86)

6. 20 = 9m
(86)

7. What is the perimeter of this
^^^ triangle?

8. What is the area of this triangle?
(87)

9. Write 5%
(33,84)

(a) as a decimal number and

(b) as a fraction.

10 in.

6 in.

10. 2.5 X - (decimal answer)
(85) 5

11. - ^ 0.25 (fraction answer)
(85) 3

12. Compare: - + - O - -
-

(75) o z 6 Z

13. - X —

—

(69) 3 1
14. 6^1^
^67; 2

15. 12 -^ 0.25
(48)

16. 0.025 X 100
(46)

17. Multiply $25.00 by 0.07 and round the product to the
(50)

nearest cent.

18. The prime factorization of what number is

^"'^ 22 . 32 • 52?

19. Which of these is a composite number?
(64)

61, 71, 81, 101

20. Round the decimal number one and twenty-three
^^°^ hundredths to the nearest tenth.

21. Albert baked 5 dozen cookies and gave away 3^ ^^
^^°^ them. Then how many cookies were left?
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22. 6 X 3 - 6 ^ 3 23. 76 • 1 = 76 + w
(83) (3)

24. How many milliliters is 4 liters?
(77)

25. Draw a line segment 2j inches long. Label the
^^^^ endpoints A and C. Then make a dot at the midpoint of

segment AC (the point halfway between points A and
C) and label the dot point B. What is the length of AB
andsa

26. On a coordinate plane draw a rectangle with vertices
"'^ at (-2, -2), (4, -2), (4, 2), and (-2, 2). What is the area

of the rectangle?

27. What is the ratio of the length to the width of the
^^^^ rectangle in problem 26?

28. What percent of the perimeter of a square is the length
^^^^ of one of its sides?

29. Describe how to calculate the area of a triangle.
(87)



422 Math 76

LESSON
88

Comparing Negative Numbers •

Square Root

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by 3's between -15 and 15.

a. 90 • 90 b. 1000 - 405 c. 6 x $7.99

d. Double $27.00 e. 87.5 - 100 f. 20 x 36

g. 3 X 3, + 2, X 5, - 5, X 2, - 10, + 5, ^ 5

h. About how many meters high is a classroom door?

Problem Solving: The perimeter of the rectangle is 1 m. What is

its length?

21 cm

Comparing A number line can help us compare numbers.

negative

numbers Smaller Larger

-\—

^

-3 -2-1 1

Looking at the number line, we see that as we move
further and further to the left, the numbers get smaller and
smaller. Since -3 is to the left of -2, it is less than -2. This

makes sense because a number that is three less than zero

is less than a number that is two less than zero.

Example 1 Compare: -5 O -2

Solution A number that is 5 less than zero is less than a number that

is 2 less than zero.

-5 < -2

Example 2 Arrange in order from least to greatest: 0, 2,-3,-1.

Solution Negative numbers are less than zero, so -3 and -1 are less

than 0, and is less than 2. We write the numbers in this

order: -3, -1, 0, 2.
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Square root If we know the area of a square, we can calculate the

length of each side. This square has an area of 100 square

millimeters.

Area = 100 mm^

We know that the length of each side is 10 mm because

10 mm X 10 mm = 100 mm^

Calculating the length of a side of a square from the

area of a square is a picture version of finding the

principal square root of a number. Finding the square root

of a number is the opposite of squaring a number.

Six squared is 36.

The principal square root of 36 is 6.

The square root symbol looks like this:

We read ^100 as "the square root of 100." This

expression means, "What positive number, when
multiplied by itself, has a product of 100?" Since 10 times

10 equals 100, the principal square root of 100 is 10.

100 = 10

A number is a perfect square if it has a square root that

is a whole number. The first four perfect squares are 1,4,

9, and 16.

1x1=1

D
VT= 1

2x2 = 4

V4 = 2

3x3 = 9

V9 = 3

4 X 4 = 16

^16 = 4
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Example 3 ^64

Solution The square root of 64 can be thought of in two ways:

1. What is the side of a square that has an area

of 64?

or 2. What positive number muhipUed by itself

equals 64?

Either way, we should find that V64 equals 8.

Practice Compare:

a. -3 O -4 b. 3 - 2 O 2 - 3

Arrange in order from least to greatest:

c. -1, 1,-2,

d. |, -1,0, 0.1, -|

Find each square root:

e. V81 f. Vl44 g. V400

h. The first four perfect squares are 1, 4, 9, and 16. What
are the next four perfect squares?

i. 36 - V36

Problem set l. What is the difference when the product of f and | is

88 ^^^^ subtracted from the sum of \ and |?

2. A dairy cow can give 4 gallons of milk per day. How ,

^^^^ many cups of milk is that? (1 gallon = 4 quarts,

1 quart = 4 cups)

3. The recipe called for | cup of sugar. If the recipe is

^^^^ doubled, how much sugar should be used?

4. Compare: -5 O ~7
(88)
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5. Arrange in order from least to greatest:
(88)

-2, 0,-4, 6

6. 7n = 30
(86)

7. What is the area of the triangle?
(87) 6 in

Bin.

8. What is the area of the
^^^^ parallelogram?

9. What is the perimeter of the
'^^ parallelogram?

6 in. / I

5 In.

8 in.

10. 0.6 X — (decimal answer)
(85) 4

11. 3— - 0.5 (fraction answer)
(85) 4

12. 0.5 -5- - (fraction answer)
(85) 3

13.
(83)

2 X 15 + 2 X 12 14.
(72)

$0.07 X 102

15.
(2)

$6^8 16.
(65)

1- X 10 X
5

17.
(67)

37- ^ 100
2

18.
(67) 2

19. What is the place value of the 7 in 987,654.321?
(12)

20. Write the decimal numeral five hundred ten and five
'''^ hundredths.

21. 30 + 60 + 227 = 180
(3)
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22. Half of the students are girls. Half of the girls have
'^^^ brown hair. Half of the brown-haired girls wear their

hair long. Of the 32 students, how many are girls with

long, brown hair?

Refer to this picture graph to answer problems 23-25:

Books Read This Year

Johnny

Mary

Pat

nnn
nnnnn
DDD

23.
(16)

24.
(16)

25.
(16)

26.
(88)

jjjjjn Represents 4 books

How many books has Johnny read?

Mary has read how many more books than Pat?

Write a question that refers to this graph and answer

the question.

27.
(77)

28.
(88)

29.
(80)

This square's area is 25 square

units. This figure illustrates that

25 is a perfect square. Draw a

square on graph paper that

illustrates that 36 is a perfect

square.

What percent of a gallon is a quart?

25 - a/25

(a) 100 cm + 100 cm (Write the answer in meters.)

(5 in.)(8 in.)

30.
(66)

How many cubes were used to

build this larger cube?
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LESSON
89

Faces, Edges, and Vertices

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by |'s between -3 and 3.

a. VTOO b. 781 - 35 c. $1.98 + $2.98

d. I of $24.00 e. 0.375 x 100 f. ^
g. 2 X 2, X 2, X 2, - 1, X 2, + 2, - 4, - 4

h. About how many feet wide is a classroom door?

Problem Solving: One state used a license plate that was one

letter followed by five digits. How many
different license plates could be made that

started with the letter A?

The illustration below points out a face, an edge, and a

vertex of a cube.

Face—a flat surface of a solid

Edge—a line where two faces meet

Vertex—a point where edges meet

Example (a) A cube has how many faces?

(b) A cube has how many edges?

(c) A cube has how many vertices?

Solution (a) A cube has 6 faces.

(b) A cube has 12 edges.

(c) Vertices is the plural form of vertex. A cube has

8 vertices.

Practice Here is a pyramid with a square base.

One face is a square; the rest are

triangles.

a. How many faces are there in all?

b. How many edges are there?

c. How many vertices are there?
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Here is a triangular prism.

d. How many faces does it have?

e. How many edges?

f. How many vertices?

Problem set l. What is the average of 4.2, 4.8, and 5.1?

89 ^'^

2. The movie is 120 minutes long. If it begins- at
^^^' 7:15 p.m., when will it be over?

Fifteen of the 25 students in Room 20 are boys. Use this

information to answer problems 3 and 4.

3. What percent of the students in Room 20 are boys?
(81)

4. What is the ratio of boys to girls in Room 20?
(82)

5. This triangular prism has how
^^^^ many more edges than vertices?

6. Name this quadrilateral.
(78)

7. Describe the appearance of a trapezoid.
(78)

8. Arrange in order from least to greatest:
(88)

1,-2,0,-4,^

9. 25/7 = 70
(86)

10. What is the area of the triangle?
(87) 25 mm

11. What is the perimeter of the
^^^

triangle?

15 mm

20 mm

12. 6.25 (decimal answer)
(85) 8



13. Write 125% as a decimal number.
(84)

14. Write 28% as a reduced fraction.
(33)

Problem set 89 429

n
15.
(42) 0.4

= 0.2 16. 0.625 ^ 10
(51)

17. ^
(48) 0.8

18. 3- + 3-
(58) 8 4

1 7
19. 5- - 1-
f47; 8 8

20. 6- X -^ X 4
(71) 3 10

21. One third of the two dozen knights were on horseback.
^^^^ How many knights were not on horseback?

22. Weights totaling 42 ounces were placed on the left-

^^^^ hand side of the scale while weights totaling 26

ounces were placed on the right-hand side of the

scale. How many ounces of weights should be moved
from the left-hand side to the right-hand side to

balance the scale? [Hint: Find the average of the

weights on the two sides of the scale.)

23. The cube at right is made up of
^^^^ how many smaller cubes?

24. Round forty-eight hundredths to the nearest tenth.
(50)

25.
(88)

25 - V16
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26. The ratio of dogs to cats in the neighborhood is 6 to 5.

What is the ratio of cats to dogs?

27. 10 + 10 X 10 - 10 - 10
(83)

28. The Thompsons drink a gallon of milk every two days.

There are four people in the Thompson family. Each
person drinks an average of how many pints of milk

each day?

29. (a) 10 cm + 100 mm (Write the answer in mm.)
(80)

(b) 300 books - 30 students

30. On a coordinate plane draw a segment from point A at
^"'^

(-3, -1) to point B at (5, -1). What is the coordinate of

the point on AB that is halfway from A to J5?

INVESTIGATION Platonic Solids
q̂

Recall that polygons are closed two-dimensional figures

with straight sides. If every face of a solid figure is a

polygon, then the solid figure is called a polyhedron.

Thus, polyhedrons do not have any curved surfaces. So

rectangular prisms and pyramids are polyhedrons, but

spheres and cylinders are not polyhedrons.

Remember also that regular polygons have sides of

equal length and angles of equal measure. Just as there are

regular polygons, so there are regular polyhedrons. A cube

is one example of a regular polyhedron. All the edges of a

cube are of equal length and all the angles are of equal

measure.

There are five regular polyhedrons. These

polyhedrons are known as the Platonic solids, named after

the ancient Greek philosopher Plato. We illustrate the five

Platonic solids below.

tetrahedron cube octahedron dodecahedron icosahedron
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In this activity we will construct models of four of the

Platonic solids. We will construct an icosahedron in a

later investigation.

Activity: Platonic Solids

Materials needed:

• Copies of "Activity Master 7" and "Activity

Master 8" from Math 76 Test Masters for each

student.

• Ruler

• Scissors

• Glue or tape

Working in pairs or small groups is helpful. Sometimes
more than two hands are needed to fold and glue.

Beginning with the tetrahedron pattern, cut around
the border of the pattern. The line segments in the pattern

are fold lines. Do not cut these. The folds will become the

edges of the polyhedron. The triangles marked with "T"

are tabs for gluing. These tabs are tucked inside the

polyhedron and are hidden from view when the

polyhedron is finished.

Glue tabs

tetrahedron

Fold the pattern to make a pyramid with four faces.

Glue the tabs or tape across the joining edges to hold the

pattern in place.

When you have completed the tetrahedron, select

another pattern to cut, fold, and form. All tabs are hidden
when the pattern is properly folded, but all other polygons

should be fully visible. When you have completed the
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models, copy this table on a piece of paper and fill in the

missing information by studying your models.

Platonic

Solid

Each face is

what polygon?

How many
faces?

How many
vertices?

How many
edges?

tetrahedron
equilateral

triangle
4

cube squares 6 8 12

octahedron

dodecahedron

Extensions Alternate patterns:

1. This arrangement of four equilateral triangles was
used to make a model of a tetrahedron. Draw another

arrangement of four adjoining equilateral triangles that

can be folded to make a tetrahedron model. (Omit tabs.)

2. This arrangement of six squares was folded to make a

model of a cube. How many other different patterns of

six adjacent squares can you draw that can be folded

to make a model of a cube? (Omit tabs.)
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LESSON
90

Geometric Formulas

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

Mental Math: Count by |'s from | to 4.

a. 52 + VTOO b. 1000 - 875

d. Double S125.00 e. 12.5 ^ 100

g. 3 X 4,-^ 2, X 3, + 2, X 2,+ 2,H- 2,- 3

c. $6.99 X 5

f. 20 X 42

Problem Solving: Copy this problem and fill in the

missing digits. No two digits in the

problem may be alike.

We have found the area of a rectangle by multiplying the

length of the rectangle times its width. This procedure can

be described with the following formula:

A = Iw

The letter A stands for the area of a rectangle. The letters 1

and w stand for the length and width of the rectangle.

Written side by side, Iw means that we multiply the length

and width to find the area. The table below lists formulas

for the perimeter and area of squares, rectangles,

parallelograms, and triangles.

•I

Figure Perimeter Area

Square P = 4s A = ^

Rectangle P = 21 + 2w A = Iw

Parallelogram P = 2b + 2s A = bh

Triangle P = s^ + S2 + S3 A = ^bh

I
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The letters P and A are abbreviations for "perimeter"

and "area." Other abbreviations are illustrated below.

Square

side (s)

Rectangle

width (w)

length (/)

Parallelogram

I height (h) side (s)

side 3 (S3)

base {b) base {b) and side 1 (s^)

Since squares and rectangles are also parallelograms,

the formulas for the perimeter and area of parallelograms

may also be used for squares or rectangles.

To use a formula, we substitute a known measure in

place of the appropriate letter in the formula. When
substituting a number in place of a letter, it is a good
practice to write the number in parentheses.

Example Write the formula for the perimeter of a rectangle. Then
substitute 8 cm for the length and 5 cm for the width.

Solve the equation to find P.

Solution The formula for the perimeter of a rectangle is

P = 21 + 2w

We rewrite the equation, substituting 8 cm for 1 and 5 cm
for w. We write these measurements in parentheses.

P = 2(8 cm) + 2(5 cm)

We multiply 2 times 8 cm and 2 times 5 cm.

P = 16 cm + 10 cm

Now we add 16 cm and 10 cm.

P = 26 cm
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The perimeter of the rectangle is 26 cm.

We summarize the steps below to show how your

work should look.

P = 21 + 2w

P = 2(8 cm) + 2(5 cm)

P = 16 cm + 10 cm

P = 26 cm

Practice a. Write the formula for the area of a rectangle. Then
substitute 8 cm for the length and 5 cm for the width.

Solve the equation to find the area of the rectangle.

b. Write the formula for the perimeter of a parallelogram.

Then substitute 10 cm for the base and 6 cm for the

side. Solve the equation to find the perimeter of the

parallelogram.

Problem set l. What is the ratio of prime numbers to composite

90 ^''' numbers in this list?

10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21

2. Sunrise was at 6:15 a.m., and sunset was at 5:45 p.m.
^^^^ How many hours and minutes were there from sunrise

to sunset?

3. What number is equal to all of your fingers plus half
^^^^ your toes, minus your knees and elbows?

4. A rectangular prism has how many more faces than a
^^^^ triangular prism?

5. What percent of a dollar is a nickel?
(81)
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6. This is a pyramid with a triangular
^''^

base.

(a) How many faces does it have?

(b) How many edges does it have?

(c) How many vertices does it have?

7. What is the perimeter of the
^^^^ parallelogram?

8. What is the area of the parallelo-
(90) ogram?

9 in.

12 in.

10 in.

9. Write 225% as a decimal numeral.
(84)

10. Write 64% as a reduced fraction.
(33)

11. el + 1-
(58) 3 4

12. 5-1-
(62) 5

13. 4- - 3-
(62) 4 8

14. 3 X ^ X 2- 15. 6^ ^ 100
(71) 4 3 (67) 3

1 3
16. 2- ^ 3-
(67) 2 4

17. Compare: £- O 50%
(81) 20

18. (a) What fraction of the group is
'''''^ shaded?

(b) What percent of the group is

shaded?

o o • o
o • o o

19. Iff of the 300 seeds sprouted, how many seeds did not
^''^ sprout?

20. 67 = 10
(86)

21. 6x = 4 • 9
(86)

22. What is the area of the triangle?
(90)
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23. Round $6.5432 to the nearest cent.
(50)

24. What time is 2 hours and 15 minutes before 1:45 p.m.?
(32)

25. The length of segment AC is 56 mm. The length of
^^^^ segment BC is 26 mm. How long is segment AB?

A B C
-• • > »

26. 92 - V9 27. 2 X 15 cm + 2 X 5 cm
(88) (83)

28. A square has vertices at the coordinates (2,0), (0,-2),
^^^^

(-2, 0), and (0, 2). Graph the points and draw segments

from point to point in the order given to draw the square.

(The fourth segment is drawn from (0, 2) to (2, 0).)

29. The square in problem 28 encloses some whole
^^^^ squares and some half squares on the graph paper.

(a) How many whole squares are enclosed by the

square?

(b) How many half squares are enclosed by the

square?

30. Write the formula for the area of a parallelogram as
^^^^ given in this lesson. For the base substitute 15 cm. For

the height substitute 4 cm. Then find the area of the

parallelogram.
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LESSON
91

Probability • Chance

Facts Practice: Liquid Measure Facts (Test L in Test Masters)

Mental Math: Count up and down by 25's between -150 and
150.

a. 30 • 50 b. 486 + 50

c. 50% of 24 (Think§of24) d. $20.00 - $14.75

e. 100 X 1.25
600
30

g. V36, + 4, X 3, + 2, ^ 4, + 1, aT +

Problem Solving: Jorge's average grade on four tests is 88%.
What grade does he need on his fifth test to

have a five-test average of 90%?

''' Read V~ as "find the square root."

Probability Imagine you are flipping a coin. How many different

outcomes are possible? There are only two: heads and
tails. If we ask, "What is the probability of getting heads?"

we are asking how likely it is that heads will turn up when
a coin is flipped.

Probabilities are stated as ratios. The numerator of the

ratio is the number of ways the desired, or favored, event

can happen. The denominator of the ratio is the total

number of outcomes possible. In this case, the probability

of the favored outcome heads is

Number of favorable outcomes _ 1

Number of possible outcomes 2

Example 1 What is the probability of a tossed coin landing tails up?

Solution A coin may land either heads up or tails up. So there are two

possible outcomes. The favorable outcome in this question

is "tails up," so there is only one favorable outcome. The

probability of a tossed coin landing tails up is 2

.

Favorable _ 1

Possible 2
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Example 2 What is the probability of drawing an ace from a normal

deck of 52 cards? (Discussing the composition of a normal

deck of 52 cards will help students with the problems in

the sets.)

Solution There are 52 possible cards one may draw. There are four

favorable cards.

Favorable

Possible 52

Recall that we reduce ratios when possible. We reduce ^ to

Y^.
The probability of drawing an ace from a normal deck of

52 cards is ^.
13

An event that is certain to happen has a probability

of 1. If we roll a common number cube, the probability of

rolling a number less than 7 is | because all 6 possible
6

6
outcomes

equals 1.

are also "favorable" outcomes. The ratio

An event that is certain not to happen has a probability of

0. The probability of rolling a 7 with one roll of a single

number cube is | because no favorable outcomes are possible.

The ratio | equals 0.

Chance A probability is sometimes expressed as a chance written

in percent form. If the chance of rain is 100%, then it is

certain to rain. If the chance of rain is 50%, then it is just

as likely to rain as it is not to rain.

Example 3 The weather report stated that the chance of rain on

Tuesday is 40%. What is the chance that it will not rain?

Solution Either it will rain or it will not rain. The combined
probability of the two events is 100%. The probability of

rain is 40%, so the probability that it will not rain is 60%.
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Activity: Coin-Toss

Materials needed:

• A coin for each student or for each pair of

students.

• Pencil and paper for recording coin-toss

results.

• One calculator would be useful.

Ask students to predict the number of times a coin

would land heads up and tails up in 10 flips of the coin.

Then have students work in pairs. Each pair of students

should record the results of 10 coin flips, noting the number
of "heads" and "tails." Collect the results on the board or on
an overhead transparency in a form such as this.

Group Heads Tails

1 6 4

2 5 5

3 3 7

Total

Consider these questions:

a. What was the greatest number of "heads" outcomes in

any group? What was the greatest number of "tails"

outcomes?

b. Which outcome occurred most frequently?

c. How do the totals fit with class expectations?

d. Use a calculator to find the average number of "heads"

and "tails" by dividing the totals by the number of

groups. Round the quotients to the nearest tenth.

Practice a. what is the probability of rolling a 6 with one roll of a

number cube?
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b. What is the probability of drawing a "spade" from a

normal deck of 52 cards?

c. If the chance of rain tomorrow is 60%, is it more likely

to rain or not to rain?

Problem set l. The weather forecast stated that the chance of rain for

Q"! ^^^^ Wednesday is 40%. Does this forecast mean that it is

more likely to rain or not to rain? Why?

2. What is the probability of drawing a "heart" from a
^^^^ normal deck of 52 cards?

3. If the sum of three numbers is 144, then what is the
^^^^ average of the three numbers?

4. Is it true or false that all quadrilaterals are polygons?
(63)

5. 102 - 82 6. 12 - 8 - 4 + 3 X 2
(72) (83)

7. Write the formula for the perimeter of a rectangle. Then
^^"^ substitute 12 in. for the length and 6 in. for the width.

Solve the equation to find the perimeter of the

rectangle.

8. Arrange in order from least to greatest:
(88)

1, 0, 0.1,-1

9. If I of the 30 members were present, then how many
^^^^ were absent?

10. Reduce before multiplying or dividing: ^^

—

——-

(69) 48

11. ^4£5- 12. 12- + 15^ 13. 100 - 9.9
(88) 25 (58) d 3 (38)

14. - X 100 15. - = ^ 16. 0.25 x $4.60
(29) 7 (41) 8 48 (39)



442 Math 76

17. 7.4 - 3— (decimal answer)
(85) 4

18. 16 + 12-— + 8.4 (fraction answer)
(85) 1

19. Write 8% as a decimal.
(84)

20. Write 80% as a reduced fraction.
(33)

21. Estimate the product of 6.95 and 12.1 to the nearest
^^°' whole number.

22. 0.517 = 35
(42)

23. What is the area of the triangle?
(90)

11 cm

6 cm

8 cm

24. Here is a rectangular prism.
(89)

(a) How many faces does it have?

(b) How many edges does it have?

Use your ruler to find the length and

width of this rectangle to the nearest

quarter of an inch. Then refer to the

rectangle to answer problems 25 and 26.

25. What is the perimeter of the rectangle?
(90)

26. What is the area of the rectangle?
(90)

27. Each term in this sequence is jq more than the
^^^^ previous term. What are the next four terms in this

sequence?

X 1 _3_ 1

16 ' 8' 16 ' 4'
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28. The coordinates of three vertices of a parallelogram
^""^ are (4, 3), (-2, 3), and (0, -2). What are the coordinates

of the fourth vertex?

29. (a) (12 cm)(8 cm)
(80)

(b)
36 ft^

4 ft

30. Fernando poured water from one-pint bottles into a
^^^^ three-gallon bucket. How many pints of water could

the bucket hold?

LESSON
92

Expanded Notation with
Exponents • Order of Operations

with Exponents • Powers
of Fractions

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by |'s between | and 3.

a. 40 • 60

c. 25% of 24 (Think | of 24)

e. 1.2 ^ 100

b. 234 - 50

d. $5.99 + $2.47

f. 30 X 25

g. 8 X 9,+ 3,- 3,Ar, X 6,+ 3,-^ 3,- 10

Problem Solving: Compare the following and then describe

how you performed the comparison:

6.142 X 9.065 Q 54

Expanded In Lesson 32 we began writing whole numbers in expanded

notation with notation. Here we show 365 in expanded notation.

^ ^
365 = (3 X 100) + (6 X 10) + (5 x 1)
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When writing numbers in expanded notation we may
write the powers of 10 with exponents.

365 = (3 X 102) + (6 X 10^) + (5 x 10°)

Notice that 10° equals 1. The table below shows whole
number place values with powers of 10.

Trillions 13illions Millions Thousands Ones

CO CO CO CO COQ •D D T3 T3
CD 0) O <D

^-

T3
C
3 c o

c
o

c
x:

CO
c
Q)

CO
0)
c
o

o
c
3

CO
c

CO
Q)
c
o

"D
c
3

CO
c

CO
CD
C
o

T3
C
3

CO
c

CO
CD
c
o

10^" 10^3 10^2 10^^ 10^° 10^ 10^ 10^ 10® 10^ 10^ 10^ 102 10^ 10°

Example 1 The speed of light is about 186,000 miles per second.

Write 186,000 in expanded notation using exponents.

Solution We write the non-zero digits (1,8, and 6) times their place

values.

186,000 = (1 X IQS) + (8 X 10^) + (6 x lO^}

Order of In the order of operations, we simplif}^ expressions with

operations exponents (or square roots) before we multiply or divide.

with

exponents order of operations

1. Simplify within parentheses.

2. Simplify powers and roots.

3. Multiply and divide from left to right.

4. Add and subtract from left to right.

Some students remember the order of operations with

this memory aid.

Please

Excuse

My Dear

Aunt Sally
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The first letter of each word is meant to remind us of the

order of operations.

Parentheses

Exponents

Muhiplication Division

Addition Subtraction

Example 2 5 + 32 x 2 - (8 + 8) - ^16

Solution We follow the order of operations.

5 + 32 X 2 - (8 + 8) -^ ^|l6 original problem

5 + 32 X 2 - 16 -^ A^
5 + 9x2- 16 -4

5+18-4
19

simplified parentheses

simplified powers and roots

multiplied and divided

added and subtracted

Powers of We may use exponents with fractions and with decimals.

fractions We use parentheses to include the whole fraction and not

just the numerator.

Kh
means

2 2 2

(0.1)2 means q.i x 0.1

^2^^

v3y
Example 3 Simplify:

Solution We write | as a factor twice and multiply.

2 2

3
'

3

4

9

Practice* a. Write 2,500,000 in expanded notation using exponents.

b. Write this number in standard notation:

(5 X 109) + (2 X 10^)
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c. 10 + 23 X 3 - (7 + 2) ^

d.

v2y
e. (0.1)2 f.

r iY

v"2y

Problem set

92
1. As stated in Example 1, the speed of light is about

^''" 186,000 miles per second. The moon is about 250,000

miles from the earth. About how long does it take the

light reflected from the moon to reach the earth?

(Round your answer to the nearest second.)

2. Mitch does not know the correct answer to the multiple
'^^' choice question. The choices are A, B, C, and D. If

Mitch just guesses, what is the probability that Mitch

will guess the correct answer? Explain your answer.

3. If the sum of four numbers is 144, then what is the
^^^^ average of the four numbers?

4. How many blocks have been put
^^^^ together to form the larger cube?

5. Write 225% as a decimal number.
(84)

6. 3.5 + 3- (decimal answer)
(85) 5

7. 4.5-3— (fraction answer)
(85) 4

8. (0.3)3 9.
(92) (92)

I 2j
10. V9
(92)

100

11. Twenty of the two dozen members voted yes. What
^^^' fraction of the members voted yes?

12. If the rest of the members in Problem 11 voted no, then
^^^^ what was the ratio of "no" votes to "yes" votes?

13. w + 4^ = 9-
(62) 4 3

14. - of 100
(69) 8
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15. 6.75 + 12 + 4.6
(38)

16. 5
(41) 5

?

30

17. 10 + 62 -^ 3 - V9 X 3
(92)

18. A triangular prism has how many faces?
(89)

19. How many quarts of milk is 2| gallons of milk?
(77)

20. Use a factor tree to find the prime factors of 800. Then
^^^^ write the prime factorization of 800 using exponents.

21. Round the decimal number one hundred twenty-five
^^^^ thousandths to the nearest tenth.

22. 0.0817 = $1.20
(86)

23. The diagonal segment through this rectangle divides
'^^' the rectangle in half. What is the area of one of the

triangles?

18 mm

26 mm

24. Write ^ as a percent.
(81)

20

25. To what decimal number is the arrow pointing?
(49)

H—I—I—I—I—l-H—I—I—I—I—I—I—I—I—I—I-

112

26. Write this number in standard notation:
(32)

(7 X 109) + (2 X 10^) + (5 X 107)

27. (a) What is the probability of rolling a 6 with a single
'^^^

roll of a number cube?

(b) What is the probability of rolling a number less

than 6 with a single roll of a number cube?
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28. The coordinates of the four vertices of a quadrilateral
^''^ are (-3, -2), (0, 2), (3, 2), and (5, -2). What is the name

for this type of quadrilateral?

29. The formula for the area of a triangle is
(90)

A = bh

If the base is 20 cm and the height is 15 cm, then what
is the area?

30. What are the next four numbers in this sequence?
(17)

J_ 1 J_ 1 A 3

16' 8' 16' 4' 16' 8'

LESSON
93

Writing Fractions as Percents,

Part 2

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by 12's between 12 and 144.

a. 50 • 70 b. 572 + 150 c. 50% of 80

d. $10.00 - $6.36 e. 100 X 0.02 f.
640
20

g. 4 X 5, + 1, H- 3, X 8, - 1, ^ 5, X 4, - 2, ^ 2

Problem Solving: The perimeter of the triangle is iocm
24 cm. What is the area of the

triangle? ^ ^
6 cm

Since Lesson 81 we have practiced changing a fraction to a

percent by writing an equivalent fraction with a

denominator of 100.

100

Recall that we multiply the fraction by a name for 1 to

rename the fraction.

20

20

60

100
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Then we write the fraction as a percent.

-^ = 60%
100

In this lesson we will practice another method of

changing a fraction to a percent. Since 100% equals 1, we
may multiply a fraction by 100% to form an equivalent

number. Here we multiply | by 100%.

3 100% 300%— X =
5 1 5

Then we simplify and find that | equals 60%.

5

To change a number to a percent, multiply the number
by 100%.

ExaiTiple 1 Change | to a percent.

Solution We multiply | by 1 00%

.

1 100% 100%— X =
3 1 3

To simplify, we divide 100% by 3 and write the quotient

as a mixed number.

33|%
3)100%

9

10

_9
1

Example 2 Write | as a percent.

Solution We multiply | by 100%. We will reduce before we multiply.

20

6 ^^m% ^^20%
^ 1
1

In some applications a percent may be greater than 100%.
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Practice* Change each fraction to a percent by muhiplying by 100%:

3
^- 50

b.
1

2

1
^-

6

-i'.
e.

3

8
<!

-I h.
4

7

. 1
1.

30

Problem set l. Copy the boldfaced sentence in this lesson and make
93 ^"^^ up an example problem to show what the sentence

means.

2. On the Celsius scale water freezes at 0°C and boils at
(18) 1QQOQ What temperature is halfway between the

freezing and boiling temperatures?

3. If the length of segment AB is | the length of segment
(68)

j^Q^ ^^^ |£ segment ^C is 12 cm long, then how long is

segment 5C?

4. What percent of the group is

shaded?(81) _i__j_jo - - I o o o o o

5. Change I to a percent by multiplying | by 100%,
(93)

\
6. 3.3-2- (fraction answer)

(85) 5

7. 6.4 - 6— (decimal answer)
(85) 4

8. 10^ - 103 9. 4 • 12 = 3j7

(92) (86)

10. How much is f of 360? 11. 0.3 x 360 = u^
(69) (39)
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12. si + 1- + 4-
[59) 2 4 8

13 -?- .
5

.
8

(71)' 10 6 9

14. Write 250,000 in expanded notation using exponents.
(92)

15. $8.47 + 95^2 + $12 16. 37.5 - 100
(1) (51)

17.5
(41) 7

21

X
18. 33- ^ 100
(67) 3

19. If ninety percent of the answers were correct, then
^^^^ what percent were incorrect?

20. Write the decimal number one hundred twenty and
^^^^ three hundredths.

21. Arrange in order from least to greatest:
(88)

2 5

5 2

22. A pyramid with a square base has how many edges?
(89)

23. What is the area of this parallelogram?
(79)

I 8 in.

10 in.

24. During the year in Scott's home town the temperature
^^^^ ranged from -37°F in winter to 103°F in summer. How

many degrees was the range of temperature for the year?

25. How many millimeters long is the segment?
(7)

cm 12 3 4

Nllllllllllllllllllllllllllllllllllllllll ,
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26. The coordinates of the three vertices of a triangle are
\}

^''^
(0, 0), (0, -4), and (-4, 0). Graph the triangle and find

its area.

27. Margie's first nine test scores are shown below.

21, 25, 22, 19, 22, 24, 20, 22, 24

(a) Which score did Margie earn the most number of

times?

(b) If the scores were listed in order from lowest to

highest, which score would be the middle score in

the list?

28. 23 + ^25 X 3 - 42 ^
(92)

29. Sandra filled the aquarium with 24 quarts of water.
^^^^ How many gallons of water did Sandra pour into the

aquarium?

30. What is the probability of drawing a red queen from a
^^^^ normal deck of 52 cards?
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LESSON
94

Reducing Units Before

Multiplying

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 20's between -100 and
100.

a. 60 • 80 b. 437 - 150 c. 25% of 80

d. $3.99 + $4.28 e. 17.5 ^ 100 f. 30 x 55

g. 6 X 8, + 1, a/~, X 5, + 1,V~, X 3,H- 2,{~

Problem Solving: What are the next four numbers in this

sequence?
J_ 1 1 1
12' 6' 4' 3' ' ' '— '

•••

Since Lesson 69 we have practiced reducing fractions

before multiplying. This is sometimes called canceling.

Ill
^ Z ^

2 12
We may reduce units before multiplying just as we reduce

numbers.

4mn^
X 2il^«^ ^ Smiles

1 botrf 1

Example 1 Multiply 55 miles per hour by six hours.

55 miles 6 hours

1 hour 1

Solution We write 55 miles per hour as the ratio 55 miles over 1

hour because "per" indicates division. We write six hours

as the ratio 6 hours over 1. The unit "hour" appears above

and below the division line, so we may cancel "hours."

55 miles 6 houf

s

_ 330 miles

1 batif ^ 1 ~ 1

Since 330 miles is divided by 1, the answer is 330 miles.

Can you think of a story to fit this problem?
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Example 2 Multiply 5 feet times 12 inches per foot.

5 ft 12 in.

1 1ft

Solution Notice that we write 5 feet as the ratio 5 feet over 1. We
cancel units and multiply.

5 Ir 12 in. 60 in.

1 iftr 1

Since 60 inches is divided by 1, the answer is 60 inches.

I

Practice Cancel numbers and units when possible before

multiplying: i

3 dollars 8 hours
a. —-. X

1 hour 1

, 6 baskets 100 shots
b. 1 X

10 shots 1

10 cents 26.3 kwh
1 kwh ^ 1

, 29 students 18 teachers

1 teacher 1

160 km 10 hours
e.

f.

2 hours 1

2.3 m 100 cm
1 Im

Problem set l. If school begins at 8:00 a.m. and ends at 3:10 p.m., then

94 '^^' how many hours and minutes long is the school day?

2. Jeff is 1.67 meters tall. How many centimeters tall is Jeff?
(94)

3. If I of the 40 seeds sprouted, then how many seeds did
^^^^ not sprout?
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4. Change from expanded notation to standard notation:
(45)

(5 X 100) + (6 X 10) + (7 X ^) + (3 X ^)

5. Change | to its percent equivalent by mukiplying | by
'''^ 100%.

6. Write | in percent forni.
(81)

7. What percent is equal to the fraction |?
(81)

8. Ten percent equals what fraction?
(33)

9.
252

(92) 25
10. w = 0.3 X $12.00
(39)

11. How many cubes formed this
^^^^ rectangular prism?

12. 1 +

1

(56) 4 5

/
/
/

/
/

/
/

1 1
13. 18- - 12-
(62) 8 2

14. 3- X 2- X 1—
(71) 4 3 10

15. How many fourths are in 2|?
(67)

16. 12 + 8.75 + 6.8
(38)

17. (1.5)2
(92)

18. 6- ^ 0.8 (decimal answer)
(85) 5

19. Estimate the sum of 6|, 4.95, and 8.21 by rounding each
^^^^ number to the nearest whole number before adding.

20. Round three and four hundred fifty-six thousandths to
^^^^ the nearest hundredth.
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21. Arrange in order from least to greatest:
(72)

22. y + 3.4 = 5
(86)

7, 4%, 0.4
4

23. 4 • 12 = 87
(86)

24. A cube has edges that are 6 cm long. What is the area
^^°' of each face of the cube?

25. AB is 24 mm long. AC is 42 mm long. How long is BCl
(68)

26. 62 ^ a9 + 2 X 23 - ^100
(92)

27. What is the ratio of a pint of water to a quart of water?
(82)

28. The formula for the area of a parallelogram is ^ = bh.
^^°'

If the base equals 1.2 m and the height equals 0.9 m,
then what is its area?

29. Multiply 2.5 liters by 1000 milliliters per liter.
(94)

2.5 liters 1000 milliliters1^1 liter

30. If the arrow is spun, what is the
^^^^ probability that the arrow will end

up pointing to an even number?
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Writing Decimals as Percents

Facts Practice: 64 Multiplication Facts (Test D in Test Masters)

Mental Math: Count by ^'s from ^ to 1.

a. 70 • 90 b. 364 + 250 c. 50% of 60

d. $5.00 - $0.89 e. 100 x 0.015 f.

g. 6 X 6,- 1,- 5, X 8,- 1,^ 11, X 8, X 2,+ 1, V"

750
30

Problem Solving: Copy this factor tree and
fill in the missing numbers.

D

5 5 D

In Lesson 93 we saw that a fraction can be named as a

percent by multiplying the fraction by 100%. Decimal
numbers may be named as percents in the same way.

To change a number to a percent, multiply by 100%.

To change 0.4 to a percent, we multiply 0.4 by 100%.

0.4 X 100% = 40%

Recall the shortcut for multiplying by 100. When
multiplying by 100, we shift the decimal point two places

to the right. When we multiply 0.4 by 100 percent, we
shift the decimal point two places to the right.

Exainple 1 Write 0.12 as a percent.

Solution To change a number to a percent, we multiply by 100%.
The quick way to multiply by 100% is to shift the decimal

point to the right two places and affix a percent sign.

Changing a decimal to a percent always shifts the decimal

point two places to the right.

0.12 X 100% = 12%
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Example 2 Write 0.125 as a percent.

Solution We multiply 0.125 by 100%.

0.125 X 100% = 12.5%

The result is 12.5%, which may also be written 12|%.

Practice* Change each decimal number to a percent by multiplying

by 100%:

a. 0.5 b. 0.06 c. 0.375

d. 0.45 e. 1.2 f. 0.025

g. 0.09 h. 1.25 i. 0.625

Problem set l. When the sum of 2.0 and 2.0 is subtracted from the

95 ^''' product of 2.0 and 2.0, what is the difference?

2. An object weighing 4.2 kilograms weighs the same as
^^^^ how many objects each weighing 0.42 kilogram?

3. If the average of 8 numbers is 12, then what is the sum
^''^ of the 8 numbers?

4. What is the name of a quadrilateral that has one pair of
^^^^ sides that are parallel and one pair of sides that are not

parallel?

5. Write 0.15 as a percent.
(95)

6. Write 1.5 as a percent.
(95)

7. Write | as a percent.

8. Three of these numbers are equivalent. Which one is

^''''''
different?

1,100%, 0.1, i^

9. 113 10. How much is I of 360?
(72) [69)
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11. Factor and reduce: ^^

—

-—-

(69)

X acLui ciAnj. ±c5iu.ia.u.c

81

12.
(48)

30

0.08
13.
(67)

16- - 100
3

14.
(59)

111
2^ + 3^ + 4^
2 3 6

15.
(71)

6 X 5— X —
3 8

16. - X $12.00 17. w = 0.12 X $6.50
(22) 5 (39)

3
18. 5.3 - 3— (decimal answer)
(85) 4

19. Copy the boldfaced sentence in this lesson. Then
^^^^ demonstrate the meaning of the sentence by changing

a decimal number of your choice to a percent.

20. Which digit in 6.857 has the same place value as the 3
^''^ in 573?

21. What is the ratio of the number of cents in a dime to
^^^^ the number of cents in a quarter?

22. 4i7 = 6 • 14 23. 0.3ii = 12
(86) (86)

24. Draw a segment if inches long. Label the endpoints R
^^^' and T. Then label the midpoint of RT point S. What is

the length of i?S and ST?

OK 6 36
25. — = -T-
(41) 9 ?

26. Multiply 4 hours by 6 dollars per hour:
(94)

4 hr 6 dollars
^ i

1 Ihr

27. The coordinates of three vertices of a parallelogram
^''^ are (0, 0), (6, 0), and (4, 4). What is the area of the

parallelogram?
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28. The saying "A pint's a pound the world around" refers
^^^^

to the fact that a pint of water weighs about one
pound. About how many pounds does a gallon of

water weigh?

29. 32 + 2^ - A 4 X 5 + 62 ^ A 16
(92)

30. What is the probability of rolling a prime number with
^^^^ one roll of a number cube?

LESSON
96

Writing Mixed Numbers
as Percents

Facts Practice: Liquid Measure Facts (Test L in Test Masters)

Mental Math: Count up and down by |'s between -3 and 3.

a. 20 • 50 b. 517 - 250 c. 25% of 60

d. S7.99 + S7.58 e. 0.1 ^ 100 f. 20 x 75

g. 5 X 9. - 1, ^ 2. - 1. ^ 3. X 10. + 2, ^ 9. - 2, ^ 2

Problem Solving: Chad has taken three tests. His lowest score is

70%. His highest score is 100%. What is

Chad's lowest possible and highest possible

three-test average score?

Mixed numbers can be written as percents greater than

100%. The number 1 is equal to 100%, the number 2 is

equal to 200%, and so on.

We change fractions to percents by multiplying by

100%. We also change mixed numbers to percents by

multiplying by 100%.

I
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Example 1 Write 2| as a percent.

Solution We will show two methods.

Method 1: Split the whole number and fraction. The
mixed number 2| means 2 + |. We change
each part to a percent.

2 + 1
4

/ I

200% + 25% = 225%

erMethod 2: Change the mixed number to an improp„.

fraction. The mixed number 2| equals |. We
change | to a percent.

9— X

1

25

>0tT%
= 225%

Example 2 Write 2| as a percent.

Solution In the first example we showed two methods. Method 1 is

quick if we can recall the percent equivalent of the

fraction. Method 2 can be used if the percent equivalent

does not readily come to mind. We will use Method 2 in

this example. We write 2| as the mixed number ^ and
multiply by 100%

13 100%— X
6 1

1300%
6

Now we divide 1300% by 6 and write the quotient as a

mixed number.

1300% ^ ^le^ox,
6 3

Practice Change these mixed numbers to percents by first writing

each mixed number as an improper fraction.

a. li
4

b. 2-
8

c. 1^
3
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Change these mixed numbers to percents by first splitting

each mixed number into a whole number and a fraction.

d. 2- e. 1- f. 2-
2 8 3

Problem set l. How many quarter-pound hamburgers can be made
96 ^^^^ from 100 pounds of ground beef?

2. On the Fahrenheit scale, water freezes at 32°F and
^^^^ boils at 212°F. What temperature is halfway between

the freezing and boiling temperatures?

3. If the sum of 8 numbers is 48, then the average of the 8
^^^^ numbers is what number?

4. Compare: - O 0-675
(75) 8

5. Write 2| as a percent. 6. Write if as a percent.
(96) (96)

7. Write 0.7 as a percent. 8. Write | as a percent.
(95) (93)

9. Use division by primes to find the prime factors of
^^^' 320. Then write the prime factorization of 320 using

exponents.

10.
(92)

24 _ 42 11. What number is | of 360?
(69)

12.
(58)

6^ + 5^
4 8

13. 6-
(62) 3

- 2- 14. 2- - 100
2 (67) 2

15.
(38)

6.93 + 8.429 + 12 16. (1 - 0.1)(1 - 0.1)
(44)

7
17. 4.2 + — (decimal answer)
(85) 8

18. 3 2.5 (fraction answer)
(85) 3

19. If 80% passed, then what percent did not pass?
(28)
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20. Compare: -
(49] 2 3^3 2

21. What is the next number in this sequence?
(10)

1000, 100, 10, 1,

22. 0.417 = $0.48
(42)

23. 12w = 8
(86)

20

24. The perimeter of the square is 48
^^°^ inches. What is the area of one of

the triangles?

Refer to this table to answer problems 25, 26, and 27.

Mark's Personal Running Records

Distance Time (Minutes:Seconds)

\ mile

^ mile

1 mile

0:58

2:12

5:00

25. If Mark set his one-mile record by running at a steady
^^^^ pace, then what was his half-mile time during the one-

mile race?

26. If Mark ran a 2-mile race, then which of these times
^^^^ would be a reasonable expectation for the length of

time it would take to run the race?

A. 9:30 B. 11:00 C. 15:00

27. Write a question that refers to this table and answer the
(N.R.)

question.

28.^- = ^
(41) 4 44

29. 102 - V49 - (10 + 8) - 32
(92)

30. What is the probability of rolling a composite number
^^^^ with one roll of a number cube?
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LESSON
97

Measures of a Circle

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)

Mental Math: Count up and down by 7's between 7 and 70.

a. 40 • 50 b. 293 + 450 c. 50% of 48

d. $20.00 - $18.72 e. 12.5 X 100 f.
360
40

g. 8 X 8, - 1, - 9, X 4, + 2, ^ 2, + 1, aT, aT

Problem Solving: Use "guess and check" to find this square root:

V529

There are several ways to measure a circle. We may
measure the distance around the circle. We may measure
the distance across the circle. We may measure the

distance from the center of the circle to the circle itself.

The pictures below identify these measures.

c u

vi

The circumference is the distance around the circle.

This distance is the same as the perimeter of a circle. The
diameter is the distance across a circle through the center.

The radius is the distance from the center to the circle.

The plural of radius is radii. The length of a diameter is

the same as the length of two radii.

Example 1 What is the name for the perimeter of a circle?

Solution The distance around a circle is its circumference.

Example 2 If the radius is 4 cm, what is the length of the diameter?

Solution The diameter of a circle is twice its radius

—

in this case, 8 cm.
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Practice Give the name for:

a. The distance across a circle

b. The distance around a circle

c. The distance from the center to the circle

d. If the diameter is 10 in., what is the radius?

Problem set l. When the sum of | and | is divided by the product of |
97 '^^^ and |, what is the quotient?

2. Jenny is 5| feet tall. She is how many inches tall?
(94)

4
3. If 5 of the 200 runners finished the race, how many

^^^^ runners did not finish the race?

4. If BC is 36 cm long and AC is 63 cm long, then how
^''^ long is ^5?

A B

5. The circumference of the earth is about 25,000 miles.
'^^^ Write that number in expanded notation using

exponents.

6. Use your ruler to measure the ^^aj(~
^^^^ diameter of a quarter to the

nearest sixteenth of an inch.

7. Which of these bicycle wheel parts is the best model
^^^^ of the circumference of the wheel?

A. Spoke B. Axle C. Tire

8. As this sequence continues, each number equals the
^^°^ sum of the two prior numbers. What is the next

number in this sequence?

1, 1, 2, 3, 5, 8, 13, , ...
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9. If there is a 20% chance of rain, then what is the
^^^' chance that it will not rain?

10. Write I3 as a percent.
(96)

11. O.OSw = $0.60
(48)

12.
(48)

1 - 0.001

0.03 (67) 100

14. How many blocks were used to
^^^^ build this rectangular prism?

y y / / / VI/ / / / / X\

1

t

1

/

15. 6- + 4.95 (decimal) 16. 2- - 1.5 (fraction)
(85) 2 (85) 6

17. Round $48.3757 to the nearest cent.
(50)

18. What fraction of a foot is 3 inches?
(94)

19. What percent of a meter is 3 centimeters?
(81)

20. What is the place value of the 3 in 123,456.789?
(12)

21. Arrange in order from least to greatest:
(88)

1 1

22. These two triangles together form
^^^^ what type of quadrilateral?

23. Are the triangles in this quadrilateral
^^^^

congruent or not congruent?

24. Write |
(73.93)

(a) as a decimal number.

(b) as a percent.



Problem set 97 467

25. Write 0.3 •

(72.95) r •

[a] as a traction.

(b) as a percent.

26. Write 40%
(a) as a reduced fraction.

(b) as a simplified decimal number.

27. ^ = ^
(41) 10 W

28. The diameter of this circle is

^''^ 20 mm. What is the radius of the

circle?

29. 23 + ^81 ^ 32 +
(92)

f \2

1

v2y

30. Multiply 120 inches by 1 foot per 12 inches.
(94)

120 in. 1 ft

1 ^12 in.
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LESSON
98

Fraction-Decimal-Percent

Equivalents

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count by |'s from | to 4.

a. 60-50 b. 741 - 450 c. 25% of 48

d. $12.99 + $4.75 e. 37.5 ^ 100 f. 30 x 15

g. 7 X 7, + 1, H- 2, aT, X 4, - 2, H- 3, X 5, + 3, - 3

Problem Solving: This quadrilateral is a

trapezoid, so the 6 cm
segment is parallel to

the 9 cm segment. In

this figure the 4 cm seg-

ment is perpendicular

segments. The figure is

9 cm

5 cm 4 cm

6 cm

to the parallel

divided into two
triangles. What is the area of each triangle?

Hint: Turn the book upside down to view the

upper triangle.

Fractions, decimals, and percents are three ways to

express parts of a whole. We should be able to change

from one form to another. In the following problem sets

you will be asked to complete tables that show equivalent

fractions, decimals, and percents.

Example Complete the table.

1.

2.

3.

Solution For the fraction | we write a decimal and a percent. For the

decimal 0.3 we write a fraction and a percent. For 40% we
write a fraction and a decimal.

Fraction Decimal Percent

1

2
(a) (b)

(a) 0.3 (b)

(a) (b) 40%

. 0.5

1. (a) ^ = 2)1:0 (b) - X
2

100% = 50%



2. (a) 0.3 =
10

3. (a) 40%
40

100

2

5
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(b) 0.3 X 100% = 30%

(b) 40% = 0.4

Practice* Complete this table.

Fraction Decimal Percent

3

5
a. b.

C. 0.8 d.

e. f. 20%

3

4 g- h.

i. 0.12
J-

k. 1. 5%

Problem set l. A foot-long hot dog can be cut into how many l|-inch

98 ^'" lengths?

2. A can of beans is the shape of what geometric solid?
^''^ (Name the solid.]

3. If I of the group voted yes and | voted no, then what
^^^^ fraction of the group did not vote?

4. Nine months is
(29,81) / >>

1 p
(a) what fraction of a year?

(b) what percent of a year?

5. This rectangular prism is made up
^^^^ of how many cubes?

i
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6. What percent is equal to 2.5?
(95)

7. If I of the pie was eaten, then what percent of the pie
^''^ was left?

8. Write the percent form of ^.
(93)

9.
(92)

32 - 23 10. 5 • 4 • 3 • 2

(5)

11.
(48)

4.5

0.18
12. ^Jl6 • VlOO
(92)

13.
(92)

a/64 + 52 - V25 X (2 + 3)

3
14. 6 6.2 (decimal answer)
(85) 4

15. 12^ X l| X 5 16. (4.2 x 0.05) -^ 7
(71) 2 5 f44j

17. Round $7.7777 to the nearest cent.
(50)

18. Hung earned these scores on his first seven tests:
(9)

80%, 85%, 100%, 80%, 90%, 80%, 95%

(a) Which of the scores did Hung earn most often?

(b) If the scores were arranged in order from lowest to

highest, which score would be the middle score?

19. Write the prime factorization of 900 using exponents.
(72)

20. lOn = $1.20
(4)

21. Think of two different prime numbers and write them
^^°' on your paper. Then write the greatest common factor

(GCF) of the two prime numbers.

22. The perimeter of a square is 2 meters. How many
^^^^ centimeters long is each side?

I
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23. -
(41) 4

24

17

Complete the chart to answer problems 24, 25, and 26.

24.

25.

26.
(98)

Fraction Decimal Percent

(a) 0.6 (b)

(a) (b) 15%

3

10 (a) (b)

27. Draw AC l\ inches long. Make a dot at the midpoint ofAC
^^'^ and label the point B. What is the length oiAB and 5c?

1

28. What is the chance of drawing a "diamond" from a
^^^^ normal deck of 52 cards?

29. Compare: 1 gallon O 4 liters
(77)

30. What is the ratio of the radius of a circle to the
^^^^ diameter of the circle?

4
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LESSON
99

Volume of a Rectangular Prism

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by 25 's between -150 and
150.

a. 50 • 80 b. 380 + 550 c. 50% of 100

d. $40.00 - $21.89 e. 0.8 x 100 f. ^
g. 5 + 5, X 10, - 1, ^ 9, + 1, ^ 3, X 7, + 2, ^ 2

Problem Solving: One state uses a license plate that is one letter

followed by five digits. How many different

license plates are possible if all of the letters

and digits are used?

The volume of a shape is the amount of space the shape

occupies. To measure volume we use units that take up
space, like cubic centimeters or cubic inches.

The volume of a shape is the number of cubic units of

space the shape occupies. We will use sugar cubes to help

us keep this idea in mind.

We can calculate the volume of a rectangular prism by
multiplying the three perpendicular dimensions of the

prism: the length, the width, and the height.

height

width

length

Thus the formula for finding the volume of a rectangular

prism is

V = Iwh
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Example 1 How many sugar cubes 1 inch on an edge would be

needed to form this rectangular prism?

4 in.

3 in.

5 in.

Solution The area of the base is 3 inches times 5 inches for 15

square inches. Thus we can set 15 sugar cubes on the

bottom layer.

yy'y\/ y t:7Cy y y y y a

3 in.

5 in.

The solid is 4 inches high, so we will have 4 layers for a

total of 4 times 15, or 60 sugar cubes in all.

ryy'y y'^y y y y y a

5 in.

4 in.

/
v
3 in.

Example 2 What is the volume of a cube whose edges are 10

centimeters long?

(

Solution The area of the base is 10 cm times

10 cm, or 100 sq. cm. Thus we can set

100 sugar cubes on the bottom layer.

There will be 10 layers, so there will be

10 times 100, or 1000, sugar cubes in

all. Thus the volume is 1000 cu. cm.
10 cm
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Example 3 Dominic used this formula to find the volume of a

rectangular prism that was 4 feet long, 3 feet wide, and 2

feet high.

V = Iwh

Use the formula and find the volume of the rectangular

prism.

I

Solution For 1, w, and h we substitute 4 ft, 3 ft, and 2 ft. Then we
multiply.

V = Iwh

V = (4 ft)(3 ft)(2 ft)

y = 24 ft3

Notice that ft^ means cubic feet.

Practice a. How many sugar cubes 1 cm on
each edge would be needed to

build a cube 4 cm on each edge?
4 cm

4 cm

4 cm

b. What is the volume of a rectangular box that is 5 feet

long, 3 feet wide, and 2 feet high?

Problem set l. If 0.6 is the divisor and 1.2 is the quotient, then what

99 "'^
is the dividend?

2. If a number is twelve less than fifty, then it is how
'^^' much more than twenty?

3. If the sum of 4 numbers is 14.8, then what is the
^^^^ average of the 4 numbers?

I
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4. How many sugar cubes 1 inch on an edge would be
^^^^ needed to form this rectangular prism?

6 in.

5 in.

7 in.

5. What is the volume of a cube that has edges
^''^

5 cm long?

6. Twelve of the 27 students in the class are boys. What
^^^^

is the ratio of girls to boys in the class?

7. 102 + (52 _ 11) ^ ^49 _ 33

(92)

8. What percent is equivalent to 2.1?
(95)

9. The fraction | is equal to what percent?
(93)

10. If 20% of the students earned A's, then what fraction
^^^^ of the students did not earn A's?

11.
(92)

42

^ (58) 4
S 1

+ 4- 13. 1- ^
4 (67) 2 4

14. 8.47 + 9 + 4.6 15. 8.75 X 1.6
(38) (39)

16. 7.2 ^ 1.5 17. 198.5 ^ 100
(48) (51)

18. 3.18 - 3- (decimal answer)
(85) 8

19. Arrange in order from least to greatest:
(81,84)

1.2, -, 100%
2
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20. We use squares to measure the area of a rectangle.
^^^^ Why do we use cubes instead of squares to measure

the volume of a rectangular prism?

21. Round $0.16225 to the nearest cent.
(50)

22. 12
(86)

15 = 9x

Rectangle ABCD is 8 cm long and
6 cm wide. Segment ^iCis 10 cm long.

Use this information to answer
problems 23 and 24.

23. What is the area of triangle ABC?
(90)

24. What is the perimeter of triangle ABC?
(90)

25. Measure the diameter of a nickel
^^^'

to the nearest millimeter.

26. In a bag are 12 marbles; 8 of the marbles are red and 4
^^^^ are blue. If a marble is drawn from the bag without

looking, what is the probability that the marble will be

blue?

Complete the chart to answer problems 27, 28, and 29.

27.
(98)

28.
(98)

29.
(98)

FRACnON Decimal Percent

9

10 (a) (b)

(a) 1.5 (b)

(a) (b) 4%

30. A full one-gallon container of milk was used to fill two
'^^^ one-pint containers. Then how many quarts of milk

were left in the one-gallon container?
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LESSON
100

Circumference Activity

Facts Practice: 72 Mixed Multiplication and Division [Test H in

Test Masters)

Mental Math: Count by ^'s from ^ to 1.

a. 20 • 300 b. 920 - 550 c. 25% of 100

d. S18.99 + $5.30 e^3.75 ^ 100 f. 40 x 25

g. Find half of 100, - 1, \ ,
x 5, + 1, aP, x 3, + 2, ^ 2

Problem Solving: Copy this problem and fill in the _ 1

missing digits. x _ 1

1001

Jennifer used a ruler to measure the

diameter of her bicycle tire. She found
that the diameter of the tire was two
feet. She wondered whether she could

figure out the circumference of the tire

by knowing just the diameter. She
wondered how many diameters equal

the circumference.

Activity: Circumference

Materials needed:

• String or masking tape

• Scissors

• Tape measure(s)

• Calculator(s)

• Recording Sheet

In this lesson we will perform a two-part activity to

find the number of diameters in the circumference of some
circular objects. We will measure the circumference and
diameter of circles we find. First we will make a list of
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objects to measure that we could find at school or at home.
As a class, suggest objects to add to this list:

Playground circle

Trash can

Plate

Pie pan

Top or bottom of a can

Flying disk

Bicycle tire

This activity is a two-part activity. In the first part you
and your partner or group will cut a length of string as

long as the diameter of each object you are measuring. (A

length of masking tape may be used in place of string.)

Then you will begin wrapping the string around the

object. Mark the object at the end of the string; then move
the string and wrap the object again. You will estimate the

number of diameters needed to reach around each object.

Wrap and mark

In the second part of the activity, a^ou will use a tape

measure to measure the circumference and diameter of

some circular objects. You will record the measurements

on a recording sheet. If you have a metric tape measure,

record the measurements to the nearest centimeter. If you
have a customary tape measure, record your answer to the

nearest quarter inch in decimal form (4 = 0.25, 2 = 0-5,

I
= 0.75). Using a calculator, you will divide each

measured circumference by the diameter to determine the

number of diameters in the circumference. Round each

quotient to the nearest hundredth.
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Make a recording sheet like this to record your work:

The Number of Diameters in a Circumference

Part 1: Estimates (using string or masking tape)

Object
Approximate the Number of Diameters

in the Circumference.

\ y\ y\ /\ y^ /vyVyN.y\.yV^vyNyN.yVyN.yvy^>vy^yvyvyVy^^vy

Part 2: Measures (using a tape measure)

Object Circumference Diameter
Circumference

Diameter

V ys. yv yv yv yJ
,. yv .y^ ys. yv ^ yv > < y^ y^ y^ y^ JvyvXv^v^y\y\y'

Problem set l. If the cost of calling Hawaii from Denver is $1.48 for

100 ^^^^ the first 3 minutes plus 35?: for each additional

minute, then what would be the total cost of a 10-

minute call?

2. A shoe box is the shape of what geometric solid?
(66)

3. If the average of six numbers is 12, then what is the
^^^^ sum of the six numbers?

4. If AS is I the length of AC, and if AC is 12 cm long,
'^^' then how long is BC?

c

5. What is the name for the perimeter of a circle?
(97)

6. If the radius is 8 cm, what is the length of the
^''^ diameter?
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7. A diameter is equal to how many radii?
(97)

8. What are the next four numbers in this sequence of
^^^^ perfect squares? I

1, 4, 9, 16, 25, 36, 49, , , , , ...

9. Write l| as a percent.
(96)

Complete the chart to answer problems 10, 11, and 12.

Fraction Decimal Percent

3

4
(a] (b)

(a) 1.6 (b)

(a) (b] 5%

10.
(98)

11.
(98)

12.
(98)

13. X + 2- = 5
(42) 2

15. 0.06/7 = $0.15
(48)

14.
(41)

8

5

40

X

16.
(86)

Oil = 21

18.
(67)

6 --i

20.
(92)

32 ^ 0.3

17. 1- X 4
(65) 2

19. 0.16 ^ 23

21. Sam's garage is 20 feet long, 20 feet wide, and 8 feet
^''^ high.

(a) How many 1-foot by 1-foot by
1-foot boxes can he fit on the

floor of his garage? (bottom

layer) 1 ft

(b) Altogether, how many boxes

can Sam fit in his garage if he ^^
stacks the boxes 8 feet

high?

1 ft
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22. 92 - ^9 X 10 - 24 X 2
(92)

23. Together, these three triangles
^^^^ form what polygon?

24. At 6 a.m. the temperature was -8°F. By noon the
^^^^ temperature was 15°F. The temperature had risen how

many degrees?

25. To what decimal number is the arrow pointing?
(49)

-*—I—I—I
I

I—I—I—h—

I

h—I—I—I—I—I—I I
*

7 8 i9

26. What is the probability of rolling a perfect square with
^^^^ one roll of a number cube?

27. What is the area of a triangle with vertices at (4, 0),
^''^

(0, -3), and (0, 0)?

28. Multiply 18 feet by 1 yard per 3 feet:

18 ft 1yd
1 "" 3 ft

29. If a gallon of milk costs $2.80, then what is the cost per
^''^ quart?

30. Based on the activity in Lesson 100, if a bicycle tire
^^^^^ has a diameter of two feet, then what would be its

approximate circumference?



482 Math 76

LESSON
101

I

Proportions •

Completing Proportions

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count up and down by 12's between 12 and 144.

a. 30 • 400 b. 462 + 150 c. 50% of 40

d. SIOO.OO - S47.50 e. 0.06 X 100 f. 50 X 15

12 + 12,+ 1,\ ,x 3,+ 1,\ ,x 2,+ 2.x 5

Problem Solving: A loop of string was arranged to form a square

with sides 9 inches long. If the same loop of

string is arranged to form a regular hexagon,

how long will each side of the hexagon be?

J

Proportions A proportion is a true statement that two ratios are

equivalent. Here is an example of a proportion.

We read this proportion, "Three is to four as six is to eight."

Two ratios that are not equivalent are not proportional.

Example 1 Which ratio forms a proportion with |?

4
A. 2

4 - !
c. D.

Solution Equivalent ratios form a proportion. The ratio equivalent
2 • 4

to 3 IS 6.

Example 2 Write this proportion with digits: Four is to six as six is

to nine.

Solution We write "four is to six" as one ratio and "six is to nine" as

the equivalent ratio. We are careful to write the numbers

in the order stated.

6 9
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Completing We may use proportions to solve a variety of problems.

proportions Proportion problems often involve finding a missing term

in a proportion. The letter a represents a missing term in

this proportion.

One w^ay to find a missing term in a proportion is to

find a name for 1 by w^hich to multiply one ratio to form

the equivalent ratio. The first terms in these ratios are 3

and 6. Since 3 times 2 equals 6, v^e multiply | by | to form

the equivalent ratio.

_6_

10

We find that a represents the number 10.

Example 3 Find the missing term in this proportion: Tw^o is to six as

w^hat number is to 30?

Solution Write the terms of the proportion in the stated order using

a letter to represent the unknow^n number.

n

30

We are not given both first terms, but v^^e are given the

second terms 6 and 30. Since 6 times 5 is 30, w^e multiply

I by I to complete the proportion.

2 5 10

6 5 30

The missing term of the proportion is 10.

2 10

6 ~ 30

Practice* a. Which ratio forms a proportion w^ith | ?

A. ^ B. ^ C. ^^ D. ^
,

5 10 6 20
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b. Write this proportion with digits: Six is to eight as

nine is to twelve.

c. Complete this proportion: Four is to three as twelve is

to what number?

d. Complete this proportion: Six is to nine as what
number is to thirty-six?

Problem set On his first six tests Chris had scores of 90%, 92%, 96%,
101 92%, 84%, and 92%. Use this information to answer

questions 1 and 2.

1. (a) Which score occurred most frequently?
(13)

(b) The difference between Chris's highest score and his

lowest score was how many percentage points?

2. What was Chris's average score for the six tests?
(18)

3. In basketball, there are one-point baskets, two-point
^^^' baskets, and three-point baskets. If a team scored 96

points and made 18 one-point baskets and 6 three-

point baskets, then how many two-point baskets did

the team make?

4. Which ratio forms a proportion with I?
(101)

A. - B. — C. — D. -
4 17 21 3

5. Complete this proportion: Four is to five as what
^'"'^ number is to 20?

6. Arrange in order from least to greatest:
(88)

-1, 1, 0.1,-0.1,

7. 10^ - 102
(92)

8. What fraction of the diameter of a circle is its radius?
(97)
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Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

4

25 (a) (b)

(a) 0.01 (b)

(a) (b) 90%

2 11
12. 1^ + 3^ + 4^
(59) 3 2 6

13. - X — X 4
(71) 6 10

14. 6- - 100
(67) 4

15. 6.437 + 12.8 + 7
(38)

16. 4.3 X 0.0067
(40)

17. Convert y to a decimal number by dividing 1 by 7.

'^^^ Stop dividing after three decimal places and round
your answer to two decimal places.

18. An octagon has how many more sides than a pentagon?
(63)

19. 4 X 52 - 50 ^ A 4 + (32 - 23)
(92)

20. 2 • m = 3 • 6
(86)

21. How many cubes 1 inch on each
^^^' edge would be needed to build

this larger cube?

4 in.

22. What number is three tenths of 60?
(22)

23. The average of four numbers is 5. What is their sum?
(18)

24. How many years were there from 1215 to 1607?
(13)
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25. How many millimeters long is the line?
(7)

cm 1

iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilii

LI

K

26. What is the perimeter of this
'^^ hexagon? All dimensions are

centimeters.

27. (a) What is the area of the
^^°^

parallelogram?

(b) What is the area of the triangle?

(c) What is the combined area of

the parallelogram and triangle?

ii

^6

12

6 in.

'4 in. 4 in.

6 in. 3 in.

28. How many milliliters is half of a liter?
(77)

I
29. The coordinates of the endpoints of a line segment are
^^^'

(3, -1) and (3, 5). The midpoint of the segment is the

point halfway between the endpoints. What are the

coordinates of the midpoint?
Ii

30. Tania took ten steps to walk across the tetherball
^^^^^

circle and 31 steps to walk around the tetherball

circle. How many diameters were in the circum-

ference of the tetherball circle?
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LESSON
102

Perimeter of Complex Shapes

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count by 3's from -30 to 30.

a. 50 • 60 b. 543 - 250 c. 25% of 40

d. $5.65 + $3.99 e. 87.5 ^ 100 f. ^
g. 6 X 6,- 1,^ 5, X 6,- 2,^ 5, X 4,- 2, X 3

Problem Solving: Mark has nickels, dimes, and quarters in his

pocket. He has half as many dimes as nickels

and half as many quarters as dimes. If Mark
has four dimes, then how much money does

he have in his pocket?

In this lesson we will practice finding the perimeter of

complex shapes. The figure below is an example of a

complex shape. Notice that the lengths of two of the sides

are not given. We will first find the lengths of these sides;

then we will find the perimeter of the shape. Assume that

angles that look like right angles are right angles unless

otherwise stated.

3 cm

4 cm

b ^

6 cm

7 cm

We see that the figure is 7 cm long and 6 cm wide.

Notice that the length is also b plus 3 cm. Since b plus

3 cm equals 7 cm, b must equal 4 cm.

Length: b + 3 cm = 7 cm

b = 4 cm
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The width is 6 cm, but the width is also 4 cm plus a. Since
4 cm + a = 6 cm, a must equal 2 cm.

Width: 4 cm + a = 6 cm

a = 2 cm

We have found that bis 4: cm and a is 2 cm.

3 cm

4 cm

A 2 cm
4 cm

6 cm

7 cm

We add the lengths of the sides and find that the

perimeter is 26 cm.

6 cm + 7 cm + 4 cm + 4 cm + 2 cm + 3 cm = 26 cm

Example Find the perimeter of this figure. 4 in.

8 in.

n

m
2 in.

10 in.

Solution To find the perimeter we add the lengths of the six sides.

The lengths of two of the sides are not given in the

illustration. We will write two equations using the lengths

of the parallel sides to find the lengths of these two sides.

The length of the figure is 10 in. The 4 in. side and side m,

which are parallel to the 10 in. side, together total 10 in.

So side m is 6 in.

Length: 4 in. + m = 10 in.

in = 6 in.
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The width is 8 in. The parallel sides, side n and the 2 in.

side, also total 8 in. So side i7 is 6 in.

17 + 2 in. = 8 in.

17 = 6 in.

We add the lengths of the six sides and find that the

perimeter is 36 in.

10 in. + 8 in. + 4 in. + 6 in. + 6 in. + 2 in. = 36 in.

Practice Find the perimeters of these complex shapes:

a. 8 cm b. 20 mm

12 cm

5 cm
15 mm

16 mm
?

7 mm

3 cm

Problem set l. when the sum of | and | is divided by the product of |
102

(49)
and |, what is the quotient?

2. The average age of three men is 24.
(18)

(a) What is the sum of their ages?

(b) If two of the men are 22 years old, how old is the third?

3. A string one yard long is formed into the shape of a
(38)

square.

(a) How many inches long is each side of the square?

(b) How many square inches is the area of the square?

4. Find the missing term in this proportion: Five is to
^^"^^

three as 30 is to what number?

5. In a class of 30 students there are 14 boys. What is the
^^^^

boy-girl ratio of the class?

6. 100 ^ 102 + 3 X [23 _ ^16
(92)



490 Math 76

7. If you know the diameter of a circle, how can you find
^^^^ the radius of the circle?

8. Compare: - O —
(75)

^
8 ^ 10

Complete the chart to answer problems 9, 10, and 11,

9.
(98)

10.
(98)

11.
(98)

Fraliion Decimal Percent

1

100 (a) (b)

(a) 0.4 (b)

(a) (b) 8%

1 S 1
12. 7- + 6- + 1-
(59) 2 4 8

"^ 1
13. X + 1- = 7-
(42) 4 2

1 1
14. 10- ^ 3-
(67) 2 2

15. (6 + 2.4) -r 0.04
(48)

16. Instead of dividing 10| by 3|, Sam doubled both
^^^^ numbers before dividing. What was Sam's division

problem and its quotient?

17. Sharon used a tape measure to find the circumference
^^°°^ and the diameter of a plate. The circumference was

about 35 inches, and the diameter was about 11

inches. Find the number of diameters in the

circumference. (Round to the nearest tenth.)

18. Write twenty million, five hundred thousand in
^^^^ expanded notation using exponents.

19. List the prime numbers between 40 and 50.
(61)

1

I

20. 4 • 6 = 3 • 77

(86)
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21. What is the perimeter of the
^^^^

triangle?

22. What is the area of the triangle?
(87]

20 mm

15 mm
25 mm

23. The Simpsons rented a trailer that was 8 feet long and
^^^^

5 feet wide. If they load the trailer with 1 foot by 1 foot

by 1 foot wide boxes to a height of 3 feet, how many
boxes can be loaded on the trailer?

24. What is the probability of drawing the Queen of
'^^^ Spades from a normal deck of 52 cards?

25. What temperature is shown on the
^^°^ thermometer?

/7\

- -0°F

-10°F

-20°F

«)

26. Find the perimeter of this figure.
(102)

30 mm

10 mm

50 mm

20 mm

27. (a) What is the area of the shaded rectangle?
(90)

(b) What is the area of the unshaded rectangle?

(c) What is the combined area of the two rectangles?

10 mm

HHki
8 mm

7 mm

20 mm
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28. What are the coordinates of the point halfway between
^''^

(-3, -2) and (5, -2)?

29. A pint of milk weighs about one pound. About how 1

^^^^ much does a half gallon of milk weigh?

^^ 2.5 m 100 cm
30. X
(94) 1 1 m

LESSON
103

Facts Practice: Liquid Measure Facts (Test L in Test Masters)

Mental Math: Count by ^'s from ^ to 1

.

a. 70 • 80

C. 10% of 40 (Think ^ of 40}

b. 637 + 250

d. $40.00 - $22.75

e. 0.075 X 100 f. 40 x 22

g. 9 X 9, - 1, ^ 2, + 2, ^ 6, X 3, - 1, - 4, X 8

Problem Solving: How many six-inch by six-inch square tiles

are needed to cover a six-foot by six-foot

square porch?

Cross A test to determine if two fractions are equal is to see if their

products cross products are equal. The cross products of two

fractions are found by criss cross multiplication, as we show
below.

8 X 3 = 24 4 X 6 = 24

3 6

Both cross products are 24. Since the cross products are

equal we may conclude that the fractions are equal.

Equal fractions have equal cross products.

Cross Products • Using Cross '

Products to Complete Proportions
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Example 1 Use cross products to determine iff and | are equal.

Solution To find the cross products, we multiply the numerator of

each fraction by the denominator of the other fraction. We
write the cross product above the numerator that is

multiplied.

21 20

3 4

The cross products are not equal, so the fractions are not

equal. The greater cross product is above the greater

fraction. So | is greater than |.

Cross products do not work by magic. When we find

the cross products of two fractions, we are simply

renaming the fractions with common denominators. The
common denominator is the product of the two
denominators and is usually not written. Look again at the

two fractions we compared.

3 4

5 7

The denominators are 5 and 7.

If we multiply | by y and if we multiply | by f , we
form two fractions that have common denominators.

3 Z-21 4 5^20
5^7~35 7^5~35

The numerators of the renamed fractions are 21 and 20,

which are the cross products of the fractions. So when we
compare cross products we are actually comparing the

numerators of the renamed fractions.

Example 2 Do these two ratios form a proportion?

12' 18
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Solution Ratios that are equal form a proportion. If the cross

products are equal, then the ratios are equal and form a

proportion. We multiply 8 by 18, and we multiply 12 by 12.

144 144

_8^ 12
12-^^18

The cross products are 144 and 144, so the ratios form a

proportion.

A = 12
12 ~ 18

Using cross Since equivalent ratios have equal cross products, we may
products to use cross products to find a missing term in a proportion.

complete By cross multiplying we form an equation. Then we solve

proportions the equation to find the missing term of the proportion.

R 1 n
Example 3 Complete this proportion: - = —

Solution The cross products of a proportion are equal. So 6 times m
equals 9 times 10, which is 90.

6 ^ 10

9 ~ m
6in = 9 • 10

We solve this equation.

6m = 90

m = 15

The missing term is 15. We complete the proportion.

6 _ 10

9 ~ 15

Example 4 Use cross products to find the missing term in this

proportion: Fifteen is to twenty-one as what number is to

seventy?
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Solution We write the ratios in the order stated.

15 _ H^

21 ~ 70

The cross products of a proportion are equal.

15 • 70 = 21w

To find the missing term we divide 15 • 70 by 21. Notice

how we may reduce.

5 10

7
1

= W

The missing term is 50.

Practice Use cross products to determine if each pair of ratios

forms a proportion:

6 7 u 6 9
a. -, — b. -, —

9 11 8 12

Use cross products to complete the proportions:

A = 9^ , 12 ^ J^
^'

10 ~ X 16 ~ 20

e. Use cross products to find the missing term in this

proportion: 10 is to 15 as 30 is to what number?

Problem set l. A pyramid with a square base has how many more
1 03 ^^^^ edges than vertices?

2. Use cross products to find the missing term in this
^^°^^ proportion: 15 is to 20 as what number is to 28?

3. What number is five more than the product of six and
{5) oseven?

r
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4. A team won 6 games and lost 10. What was itswon-
^''^

lost ratio?

5. Which ratio forms a proportion with 4?
(103)

^ ^ ^

A. - B. - C. - D. -
4 4 6 2

R n
6. Solve for the missing term: — = —

(101)
^

8 12

7. What is the perimeter of the hexagon? (All units are
'^^^' centimeters.)

12

13

8. Compare: - O t^
(75) O 1

Z

Complete the chart to answer questions 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

3

20 (a) (b)

(a) 1.2 (b)

(a) (b) 10%

12.
(62)

f 1 1^
+ 1-

V
10

J

21
2

2 1
13. 6- X 2—
(65) 3 10

14. if - a
(67) 3 2

15. 1 - 0.2 - 0.03
(38)
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16.
(92) v2y

17. Divide 0.624 by 0.05 and round the quotient to the
^^^^ nearest whole number.

18. The average of three numbers is 20. What is the sum of
^^^^ the three numbers?

19. Write the prime factorization of 450 using exponents.
(64)

20. 0.817 = $12.80
(48)

21. 34+52 X 4 - ^100 X 23

(92)

22. Hovvr many blocks 1 inch on each edge w^ould it take to
^^^^

fill a shoe box that is 12 inches long, 6 inches wide,

and 5 inches high?

23. Three fourths of the 60 athletes played. How many
"'^ athletes did not play?

24. Tom lives 15 kilometers south of Jim. Jerry lives 20
^^^ kilometers north of Jim. How many kilometers from

Jerry does Tom live?

25. The distance a car travels can be found by multiplying
^^^^ the speed of the car times the amount of time the car

travels at that speed. How far would a car travel in

4 hours at 88 kilometers per hour?

88 km 4 hr—
1
— ^

Ihr 1

26. (a) What is the area of the shaded
^^^^

rectangle?

(b) What is the area of the

unshaded rectangle?
^^

(c) What is the combined area of

the two rectangles?

5 cm

8 cm

6 cm
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27. Simon measured the circumference and diameter of
^^°' four circles. Then he divided the circumference by the

diameter for each circle to find the number of

diameters in a circumference. Here are his answers:

3.12, 3.2, 3.15, 3.1

Find the average of Simon's ansvi^ers. Round the

average to the nearest hundredth.

28. Norton w^as thinking of a two-digit counting number,
^^^^ and he asked Simon to guess the number. Describe

how to find the probability that Simon will guess

Norton's number on the first try.

29. The coordinates of three vertices of a triangle are (3, 5),
^''^

(-1, 5), and (-1, -3). What is the area of the triangle?

30.
2£al ^ icjt ^ ^

(94) 1 1 gal 1 qt
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LESSON
104

Using Proportions to Solve

Ratio Word Problems

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count by ^'s from -2 to 2.

a. 200 • 40 b. 567 - 150

d. $17.20 + $2.99 e. 7.5 ^ 100

g. 6 X 8, + 1, aT, X 3,- 1,- 2, X 10,- 1,

c. 50% of 200
r 440

9
20

Problem Solving: The numbers in these boxes form

number patterns. What one number
should be put in both empty boxes

to complete the patterns?

1 2 3

2 4

3 9

Proportions can be used to solve many types of word
problems. In this lesson we will use proportions to solve

ratio word problems like the following examples.

Example 1 The ratio of salamanders to frogs was 5 to 7. If there were

20 salamanders, how many frogs were there?

Solution In this problem there are two kinds of numbers, ratio

numbers and actual count numbers. The ratio numbers are

5 and 7. The number 20 is an actual count of the number
of salamanders. We will arrange these numbers in two

columns and two rows to form a ratio box.

Salamanders

Frogs

Ratio Actual Count

5 20

7 /

We were not given the actual count of frogs, so we use

the letter /to stand for the actual number of frogs. Notice

that the ratio and actual count numbers for salamanders

and for frogs are in their corresponding rows.
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We use the numbers in their positions in the ratio box
to write a proportion. By solving the proportion we find

the actual number of frogs.

Salamanders

Frogs

Ratio Actual Count

5 20

7 /

20

/

II

|i

We may solve the proportion two ways. We may
multiply I by |, or we may use cross products. Here we
show the solution using cross products.

20

/

5/ = 7 • 20

y ^ ^ •
^Q

, which is 28

We find that there were 28 frogs.
f

Example 2 The ratio of humpback whales to killer whales was 2 to 7.

If there were 42 killer whales, how many humpbacks were

there?

Solution Ratio boxes prove to be very useful, so we begin by

drawing a ratio box for this problem.

Humpback

Killer

Rx\TIO Actual Count

2 h

7 42 42

We use the ratio box to guide us in writing a

proportion. We see that we can solve this proportion by
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multiplying | by |. We may also solve this proportion

using cross products.

2 = A
7 42

2 ' 4:2 = 7h

42
= h

12 = h

We find that there were 12 humpback whales.

Practice Draw a ratio box for each problem. Then solve each

problem using proportions.

a. There were more dragons than knights in the battle. In

fact, the ratio of dragons to knights was 5 to 4. If there

were 60 knights, how many dragons were there?

b. At the party the boy-girl ratio was 5 to 3. If there were
30 boys, how many girls were there?

Problem set

104

1. How far would a car travel in 2| hours at 50 miles
'^^^ per hour?

50 mi ^ 2| hr

Ihr 1

2. A map is drawn to this scale: 1 inch = 2 miles. How
^^^^ many miles apart are two towns that are 3 inches apart

on the map?

3. The ratio of humpback whales to killer whales was 2
^^^^^

to 7. If there were 28 killer whales, how many
humpback whales were there?

4.
(99)

When Robert measured a half-

gallon box of ice cream, he found
it had the dimensions shown in

the illustration. What was the

volume of the box in cubic

inches?

5 in.

7 in.
3-5 in-
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5. In the class of 30 students there were 12 boys. What
^^^^ was the boy-girl ratio?

6. Which of the following is not a quadrilateral?
(78)

A. Parallelogram B. Pentagon C. Rhombus

7. Marge swung her arm in a circle. If her arm is

^^^^ 24 inches long, what is the diameter of the circle?

8. Arrange in order from least to greatest:
(75)

3' 5' 10

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

3

50
(a) (b)

(a) 0.04 (b)

(a) (b) 150%

111
12. 4— + 5- + 2-
(59) 12 6 4

4 1
13. - X 3- X 3
(71) 5 3

14. Solve: -^ = -
(103) 12

16. 0.125 X 80
(39)

15. (1 + 0.5) - (1 - 0.5)
(48)

17. Divide $8.75 by 4 and round the quotient to the
I

(50)
nearest cent.

18. Write the decimal number one hundred five and
^^" five hundredths.

19. List the factors of 50.
(19)

__
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20. Write the prime factorization of 50.
(64)

21. A quart is a little bit less than a liter, so a gallon is a
^^^^

little less than how many liters?

22. What number is | of 360?
(22)

23. The perimeter of the triangle is
^'"^

18 cm. What is the length of its

longest side?

24. What is the area of this triangle?
(87)

25. The temperature was -5°F at 6:00 a.m. By noon the
^^^^

temperature had risen 12 degrees. What was the

noontime temperature?

26. The weather report stated that the chance of rain is
^''^ 30%. What is the chance that it will not rain?

27. Find the perimeter of this figure.
^^^^^ Dimensions are in inches.

12

12

28. Rhonda measured the diameter and circumference of a
^^^^^ bowl. The bowl measured 7 inches across and

22 inches around. The circumference was the length

of how many diameters? (Round to two decimal

places.)

29. A room is 15 feet long and 12 feet wide.
(90,94)

(a) The room is how many yards long and wide?

(b) What is the area of the room in square yards?

30. Ned has only dimes and nickels in his pocket, and he
'^^^ has more than one of each. The total value of the coins

is 65(2. How many coins could he have in his pocket?



504 Math 76

LESSON
105

Using a Compass • Pi [ti)

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count by 25 's from -200 to 200.

a. 40 • 600 b. 429 + 350 c. 25% of 200

d. $60.00 - $59.45 e. 1.2 x 100 f. 60 x 12

g. Square 5, - 1, h- 4, x 5, + 2, -^ 4, x 3, + 1, aT

Problem Solving: Copy this problem and fill in the missing

digits:

+ -11
4 6 12

Using a A compass is a tool for drawing a circle. Here we show
compass two types of compasses.

^
rZ

\\lcm' 1 ' 2 3
'

4I ' sL '

el ' 7I -\8
1

1

""1 >
9I 10I 111

O^ ^ m : )

'Vh.lihlihhi ^1,1,1 hi ?l,hl,hLl,l,i?lMil hKhl.hLlilMil >

We use a compass by selecting a radius for a circle,

then rotating the compass about the center of the circle to

draw the circumference.

Activity: Circles

Materials needed:

• Compass for each student or pair of students

• Plain paper

• Pencils

Draw each circle with the given radius:

a. 2 in. radius

b. 3 cm radius
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c. if in. radius

Concentric circles are circles with the same center. A
"bull's-eye" target is an example of a concentric circle.

d. Draw three concentric circles with radii of 4 cm, 5 cm,

and 6 cm.

Pi {n) If we know the radius or diameter of a circle, we can

calculate the approximate circumference of the circle.

Investigating the circumference of some circular objects in

Lesson 100, we found that there are a little more than three

diameters in a circumference. The actual number of

diameters in a circumference is close to 3|, or 3.14. The
exact number of diameters in a circumference cannot be

expressed as a fraction or as a decimal number, so we use

the Greek letter tt (pi) to stand for the number of diameters

in a circumference.

To find the circumference of a circle, we multiply the

diameter of the circle by tt. We will use 3.14 as an

approximation for tt in this book. In the following formula,

C stands for the circumference and D stands for the

diameter of a circle.

C = ttD

Example Sidney drew a circle with a 2-inch radius. What is the

circumference of the circle?

Solution The radius of the circle is 2 inches, so the diameter is

4 inches. We multiply 4 inches by k (3.14) to find the

circumference.

C = kD

C = (3.14)(4 in.)

C = 12.56 in.

The circumference of the circle is about 12.56 inches.
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Practice a. The formula for the circumference of a circle

presented in this lesson is C = ttD. Another formula
for the circumference of a circle using the radius (r)

instead of the diameter of a circle is C = 2;rr. Explain

why these two formulas are equivalent formulas.

Find the circumference of each of these circles. Use 3.14

for;r.

b. c.

d. The diameter of a penny is about | in. (0.75 in.). Find
the circumference of a penny. Round your answer to

two decimal places.

e. Roll a penny through one rotation on a piece of paper.

Mark the start and the end of the roll. How far did the

penny roll in one rotation? Measure the distance to the

nearest eighth of an inch.

Problem set l. The average of three numbers is 20. If the greatest is

105 ^''^
28, and the least is 15, then what is the third?

2. On a map drawn to the scale of 1 inch = 10 miles,
^^^' how far apart are two points that are 2| inches apart

on the map?

2| in. 10 mi
1 in.

3. What number is one fourth of 360?
(22)

4. What percent of a quarter is a nickel?
(81)

5. If you draw one card from a normal deck of 52 cards,
^^^' what is the probability that the card will be a face card

(jack, queen, king)?
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6. One gallon minus one quart equals how many pints?
(77)

7. The circumference of the front tire on John's bike is

^^^^ 6 feet. How many turns does the front wheel make as

John rides down his 30-foot-long driveway?

8. The ratio of kangaroos to koalas was 9 to 5. If there
^^°^^ were 414 kangaroos, how many koalas were there?

Complete the chart to answer questions 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraciion Decimal Percent

1

8
(a) (b)

(a) 1.8 (b)

(a) (b) 3%

1 1
12. 8- - 3-
(62) 3 2

111
13. 2- X 1- X 1-
(71) 2 3 5

14. 2- ^ 100
(67) 2

15. 1 - (0.2 X 0.3)
(83)

16. 0.014 - 0.5
(48)

17. Find 7% of $14.00 by multiplying 0.07 and $14.00.
^^^^ Round the product to the nearest cent.

18. Write the standard notation for the following:
(32)

(6 X 104) + (9 X 102) + (7 X 10°)

19. The prime factorization of one hundred is 2^ • 5^.

^^^^ The prime factorization of one thousand is 2^ • 5^.

Write the prime factorization of one million using

exponents.

20. A 1-foot ruler broke into two pieces so that one piece
^^^^ was 5^ inches long. How long was the other piece?



508 Math 76

21. 6 + 32(5 - \4)
(92)

22. If each small block is one cubic
'^^' centimeter, then what is the volmne

of this rectangular prism?

/ y / / 71
y / / / A\

^
/

r
/

y

23. What percent of a meter is 20 centimeters?

24. (a) What is the area of the shaded
^^°^

rectangle?

(b) What is the area of the un-

shaded rectangle? ^ cm

(c) What is the combined area of

the two rectangles?

3 cm

7 cm

25. What is the perimeter of the hexagon in problem 24?
{i02]

26. The diameter of each tire on Jan's bike is two feet.
^^^^^ What is the circumference of each tire? (Use 3.14 for ;r.)

27. What is the area of this triangle? 7 cm

[87]

5 cm

Miles of Bike Riding

for the Week

This table shows the number of miles Celina rode her bike

each day during the week. Use this information to answer

questions 28, 29, and 30.

28. If the data were rearranged from
^^^ order of days to order of distance

ridden, with 3 miles listed first

and 10 miles listed last, then

which distance would be in the

middle of the list?

29. What was the average number of
^^^^ miles Celina rode each day?

30. Write a "some and some more" question that refers to
^^^^ the table and answer the question.

Day. Miles

Sunday 7

Monday 3

Tuesday 6

Wednesday 10

Thursday 5

Friday 4

Saturday 7



Area of Complex Shapes 509

LESSON
106

Area of Complex Shapes

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count by |'s from -2 to 2.

a. 100 • 100 b. 376 - 150 c. 10% of 200

d. $12.89 + $9.99 e. 6.0 ^ 100 f. ^
g. 10 X 6, + 4, aT", X 3,+ I.aT, X 7,+ 1, V~

Problem Solving: On his first two tests Jason's average score

was 80. On the next three tests his average

score was 90. What was Jason's average score

on his first five tests?

In this lesson we will practice finding the area of complex
shapes. One way to find the area of a complex shape is to

divide the shape into two or more parts, find the area of

each part, then add the areas. Think how this shape could

be divided into two rectangles.

Example Find the area of this figure. 3 cm

4 cm

b
"

6 cm

7 cm

Solution We will show two ways to divide this shape into two
rectangles. We use the skills we learned in Lesson 102 to

find that side a is 2 cm and side b is 4 cm. We extend

side b with a dashed line segment to divide the figure into

two rectangles.

3 cm

4 cm

7 cm
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i

The length and width of the smaller rectangle is 3 cm
and 2 cm, so its area is 6 cm^. The larger rectangle is 7 cm
by 4 cm, so its area is 28 cm^. The combined area of the

two rectangles is 34 cm^.

6 cm2 + 28 cm2 = 34 cm^

We find that the area of the figure is 34 cm^.

A second way to divide the figure into two rectangles

is to extend side a.

3 cm

4 cm
6 cm

Extending side a forms a 4-cm by 4-cm rectangle and a

3-cm by 6-cm rectangle. The combined area of the two
rectangles is also 34 cm^.

16 cm^ + 18 cm^ = 34 cm^

Either way we divide the figure we find that its area is

34 cm2.

Practice* a. Find two ways to divide this figure

into two rectangles. Then find the

area of the figure each way.

10 in.

Sin.

3 in.

4 in.

b. This trapezoid can be divided into

a rectangle and a triangle. Find

the area of the trapezoid.

10 cm
D"

6 cm

14 cm

Problem set l. If the divisor is eight tenths and the dividend is forty-

106 '^^^
eight hundredths, then what is the quotient?
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2. The plans for the clubhouse were drawn so that 1 inch
^^^^ equaled 2 feet. On the plans the clubhouse was

4 inches tall. The actual clubhouse will be how tall?

3. If all the king's horses total 600, and all the king's men
^^^^

total 800, then what is the ratio of men to horses?

4. What percent of the perimeter of a regular pentagon is

^'''''^
the length of one side?

5. What is the area in square feet of a room that is 12 feet
^^^^ long and 9 feet wide?

6. What is the area of the room described in problem 5 in
^^^^ square yards?

7. 103 - (102 - VIOO) - 10^ ^ 102
(92)

R ft

8. What number completes the proportion? — = —
(103) n 12

Complete the chart to answer problems 9, 10, and 11,

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

^10 (a) (b)

(a) 0.45 (b)

(a) (b) 80%

"^ 1 1
12. 5- + 4- + 3-
(59) 8 4 2

13.
(71)

8 _5^

12 10

14. 64.8 + 8.42 + 24
(38)

15. Find 8% of $6.25 by multiplying 0.08 and $6.25.
^^^' Round the product to the nearest cent.

16. How many ounces is one half of a pint?
(77)
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17. Round the quotient to the nearest hundredth:
(50)

0.625 - 0.8

18. Write one hundred ten million in expanded notation
(32)

using exponents.

19. What is the greatest common factor of 30 and 45?
(20)

20. A square with sides one inch long
^^^^

is divided into |-inch by |-inch

rectangles.

(a) What is the area of each |-in. by l j^

|-in. rectangle? ^

(b) What fraction of the square is

shaded?

1 n.

1 .

1 in.

21. How many blocks with edges 1 foot long would be
^^^' needed to fill a cubical box with edges 1 yard long?

22. 0.317 = $6.39
(48)

23. What is the perimeter of this
^'''^ hexagon?

5 cm

24. Divide this hexagon into two
^^^^^ rectangles. What is the combined

area of the two rectangles?

25. This trapezoid has been divided
^'^^^ into two triangles. What is the q

area of the trapezoid?

7 cm

cm

2 cm

8 cm

10 cm
J /^
/^ cm ' \

14 cm

Alberto earned the following scores on his quizzes. Use

this information to answer questions 26 and 27.

8, 9, 7, 8, 10, 9, 8, 7, 10

26. (a) Which score did Alberto earn most often?
(9)

(b) If the scores were arranged in order from lowest to

highest, what would be the middle score?
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27. Find Alberto's average quiz score. Round the answer
^^°^

to the nearest tenth.

28. Instead of dividing 840 by 14, Sam found half of each
^^^^ number and then divided. What numbers did Sam

divide and what was the quotient?

29. Use your compass to draw a circle that has a diameter
''"'^ of 10 cm.

(a) What is the radius of the circle?

(b) Calculate the circumference of the circle.

^^ 10 gallons 31.5 miles
30. X
(94) 1 1 gallon

LESSON
107

Acute, Obtuse, and Straight

Angles • Two-Step Equations

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by 7's between 7 and 70.

a. 20 • 500 b. 376 + 450 c. 50% of $20

d. $100.00 - $60.50 e. 0.065 x 100 f. 25 x 40

g. Square 6, - 1, -^ 5, x 6, - 2, ^ 5, x 6, + 1,
^[~

Problem Solving: If we flip a coin two times there are four

possible outcomes: H-H, H-T, T-H, T-T. (H is

for "heads," and T is for "tails.") List the

possible outcomes if a coin is tossed three

times.

Acute, The words acute, right, obtuse, and straight are terms we
obtuse, and use to name angles of various sizes. Recall that a square

straight corner is a right angle. Doors, chalkboards, windows,

angles books, papers, and buildings all contain right angles. An
angle smaller than a right angle is an acute angle. Some
remember this by thinking of "a cute little angle." An
angle that makes a straight line is a straight angle. An
angle that is greater than a right angle but less than a
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straight angle is an obtuse angle. Each type of angle is

illustrated below.

Right Acute Obtuse Straight

A unit we use for measuring angles is a degree. A full

circle or a turn "all the way around" measures 360

degrees. We abbreviate the word degree with a small circle

above and to the right of the number, as in 360°. A right

angle is | of a full circle. One fourth of 360° is 90°. A right

angle measures 90°. An acute angle measures less than

90°. An obtuse angle measures more than 90° but less than

180°. A straight angle is a half turn and measures 180°.

Example 1 If angle X is an acute angle, then what

type of angle is angle y?

Solution We see that angle x is smaller than a right angle and that angle

y is greater than a right angle. Angle y is an obtuse angle.

Example 2 Together, angle x and angle y form a

straight angle. If the measure of

angle x is 60°, then what is the

measure of angle y?

Solution A straight angle measures 180°. Angle x measures 60° of the

180°. So angle y measures the rest of the 180°, which is 120°.

180° - 60° = 120°
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An angle is formed by the intersection of two lines,

rays, or segments. The point of intersection is the vertex of

the angle. The lines, rays, or segments form the sides of the

angle. A particular angle may be named by a number or

letter between the sides of the angle, as in Example 1. An
angle may also be named by the letter that identifies its

vertex. We may also name an angle with three letters that

identify a point on one side of the angle, the vertex of the

angle, and a point on the other side of the angle.

Angle A {ZA) Angle PQR {ZPQR)

Notice that the symbol Z may be used to abbreviate

the word "angle." We use three letters to name an angle

when one letter does not clearly distinguish an angle.

Example 3 Name three angles

vertex at point A.

that have their

Solution By tracing the segments from point D to point A to point

C, we trace over angle DAC. Tracing from C to A to B, we
trace over angle CAB. Tracing from D to A to B, we trace

over the third angle, which is angle DAB. The three angles

are ZDAC, ZCAB, and ZDAB. When an angle is named
with three letters, the letters may be reversed by starting

with a point on the other side of the angle. So these three

angles could also be named ZCAD, ZBAC, and ZBAD.

Two-Step Since Lessons 3 and 4 we have solved one-step equations in

equations which we found a missing number in addition, subtraction,

multiplication, or division problems. In this lesson we will

begin solving two-step equations in which more than one

operation is involved.
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Example 4 3i7 - i = 20

Solution Let us think about what this equation means. When 1 is

subtracted from 3n, the answer is 20. So 3n equals 21.

3n = 21

Since 3n means 3 times n, and 3n equals 21, then n equals 7.

n = 7

We show our work this way.

3ji - 1 = 20

3i7 = 21

n = 7

Practice a. Angle ABC is a right angle. If

ZABD measures 50°, what is the a

measure of ZDBCl

b. An angle that measures 108° is what type of angle?

A. Acute B. Right C. Obtuse D. Straight

c. What type of angle is one half of a straight angle?

d. Figure ABCD is a square. The d_ ,a

measure of Zl equals the measure

of Z2. Angle 1 measures how
many degrees?

e. Angle ^ is a right angle. The measure of angle B
appears to be about

A. 60° B. 45° C. 30°
ij

.

f. 3ii + 1 = 16 g. 2x - 1 = 9
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Problem set

107

1. Copy this illustrated thermometer
^^^^ on yom* paper. The thermometer

shows that the temperature at

which water freezes is 0°C, which
equals 32°F. It also shows that the

temperature at which water boils

is 100°C, which equals 212°F. On
your paper write the temperature

in degrees Celsius and in degrees

Fahrenheit that is halfway be-

tween the freezing and boiling

temperature of water.

/7^

ioo°c

o°c

212°F

-32°F

($)

2. A set of house plans was drawn to this
'^^^

scale: 1 in. = 2 ft. On the plans a room measures
5 inches by 6 inches. What is the area of the room in

square feet?

Thanh measured the circumference and diameter of five

circular objects and then divided the circumference by the

diameter to find the number of diameters in the

circumference. He recorded the results in a table. Use this

information to answer questions 3 and 4.

Object Circumference Diameter
Circumference

Diameter

Plate 31 In. 10 in. 3.1

Tire 82 In. 26 in. 3.15

Pan 97 cm 31 cm 3.13

Bowl 22 in. 7 in. 3.14

Cup 25 cm 8 cm 3.13

3. What is the average of the five numbers in the last
^''^ column?

4. Explain why the last column is not 3.14 for every object
(105) 1

measured.

5. The ratio of boys to girls at the party was 2 to 3. If there
^^"^^ were 12 girls at the party, how many boys were there?
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6. Write the prime factorization of the numerator and
(66) denominator of f^ and then reduce the fraction.

o4

7. or McDonald's horse was tied to a post in the center
^^^^ of the pasture. What is the shape of the region in

which the horse may roam?

8. 32 + 42 = 772

(107)

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

12. 5
(62)

Fraction Decimal Percent

3

8
(a) (b)

(a) 0.06 (b)

(a) (b) 140%

r 1 l^6- - 2-

V 4 2j

14. 7 - (4.1 - 0.42)
(38)

16. 0.0195 ^ 30
(44)

13. 3- X 2- X 1-
(71) 4 5 3

15. (0.6)($2.50)
(39)

17. 0.617 = $2.10
(48)

18. Divide $8.78 by 5 and round the quotient to the
(50)

nearest cent.

19. What is the least common multiple of 9 and 12?
I

(30)

20. This trapezoid is divided into a
^^°^^ rectangle and a triangle. Find the

area of the trapezoid.

12 cm

6 cm

8 cm

21. What type of an angle is an angle that measures 89°?
(107)

22. The perimeter of the triangle is

^'"^ 16 cm. What is its area? ^ cm

23. 3a + 1 = 25
(107)

5 cm

1
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24. If each small cube is one cubic
^^^^ inch, then what is the volume of

this rectangular prism?

./ ,<r ./ .j-

/
/
/

25. What number is halfway between 82 and 28 on the
^^^^ number line?

26. What is the perimeter of this
''''' polygon?

27. What is the area of this polygon?
{106)

4 cm

4 cm

10 cm

10 cm

28. In this figure right angle ABC is

^^^^^ bisected, which means divided in

half, by ray BD. The measure of

angle DBC is how many degrees?

29. Robert's bicycle wheel has a diameter of 20 inches.
^^°^^ Find the circumference of the wheel to the nearest inch.

30. If the probability of winning a prize in the drawing is
[91] ^ , what is the probability of not winning a prize?

1000
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LESSON
108

Transformations

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count by ^'s from ^ to 1.

a. 70 • 70 b. 296 - 150

d. $8.23 + $8.99 e. 75 ^ 100 (Dec. ans) .. ^g

g. 8 X 8, - 4, - 2, + 5, - 5, X 8, - 1, ^ 5, x 2,-1,^3

c. 25% of $20
r 800

Problem Solving: The two triangles are congruent.

The perimeter, of each triangle

is 12 cm. What is the area of

each triangle?

4 cm

Two figures are congruent if one figure has the same
dimensions as the other figure. One way to tell if two
figures are congruent is to position one figure "on top of"

the other figure. The two triangles below are congruent.

Triangle ABC can be moved "on top of" triangle XYZ,
illustrating that it is congruent to triangle XYZ.

ZD \y

To position triangle ABC on triangle XYZ, we make
three different kinds of moves. First we rotate (turn)

triangle ABC 90° counterclockwise.

90°

rotation
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Second, we translate (slide) triangle ABC to the right so

that side AC aligns with side XY.

AX

translation

Third, we reflect (flip) triangle ABC so that ZB is

positioned on top of Z Y.

reflection

BY

The three different kinds of moves we made are listed

in the following table:

Transformations

Rotation turning a figure about a certain point

Translation
sliding a figure in one direction

without turning the figure

Reflection
reflecting a figure as in a mirror or

"flipping" a figure over a certain line

Activity: Transformations

Materials needed:

• Scissors

• Pencil

• Paper
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Have students work in pairs (or in small groups). Each pair

of students (or each group) should cut out a pair of

congruent triangles by following these three steps.

Step 1. Fold a piece of paper in half.

Step 2. Draw a triangle on the folded paper.

Step 3. While the paper is folded, cut out the triangle so

that two triangles are cut out at the same time.

One person of the pair (or group) places the two
triangles on a desk or table so that the triangles are apart

and in different orientations. The other person (or another

person in the group) moves one of the triangles until it is

positioned on top of the other triangle. The moves
permitted are rotation, translation, and reflection. The
moves should be taken one at a time and described by the

student moving the triangle. After the student successfully

arranges the triangles, the procedure should be repeated

with the roles reversed. Allow each student one or two
opportunities to perform and describe the transformation.

Practice Name the transformation(s) necessary to position triangle I

on triangle II in each exercise.

a. I\ b.

c.

e.
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Problem set l. What is the sum of the first five positive even numbers?

108
'''

2. The team's v^on-lost ratio is 4 to 3. If the team has won
(104) ^2 games, how many games has the team lost?

3. Thirty-six of the 88 piano keys are black. What is the
^^^^

ratio of black keys to white keys on a piano?

4. Rollin swung his arm around in a circle. From his
^^^^^ shoulder to his fingertips Rollin's arm is 2 feet long.

What is the circumference of the circle traced by his

fingertips when Rollin swings his arm in a circle?

5. Three eighths of the 48 band members played
^^^^ woodwinds. How many woodwind players were in

the band?

6. What is the least common multiple (LCM) of 6, 8, and 12?
(30)

7. Triangles 1 and II are congruent. Describe the transfor-
^^°^' mations necessary to position triangle I on triangle II.

8. What number completes the proportion? —
(103) 20

n

100

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

if (a) (b)

(a) 0.24 (b)

(a) (b) 35%
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f

12. 4- +
162) 4

1 7^
2- -

V
8

14. 6.2 + (9 - 2.79)
r58j

13. 1- ^
f67j 5

2^1-

15. 9 -r 1.2
(48)

16. Find 6% of $2.89 by multiplying 0.06 and $2.89.
^"^^ Round the product to the nearest cent.

17. What fraction of a meter is a millimeter?
(94)

18. Arrange these numbers in order from least to greatest:
(43)

0.3, 0.31, 0.305

19. If each edge of a cube is ten centimeters, then its

^^^ volume is how many cubic centimeters?

20. 2^ - 52 + ^25 X 2
(92)

21. 8a = 360
(86)

22. Acute angle a is one third of a
^^^^^

right angle. Its measure is how
many degrees?

23. What is the perimeter of this
^'"'^ polygon?

24. What is the area of the polygon?
(106)

30 mm

20 mm 15 mm

20 mm

25. A pint of water weighs about one pound. About how
^^^^ much does a two-gallon bucket of water weigh?

26. A trapezoid is a quadrilateral with
^^°^^ two parallel sides. The parallel

sides of this trapezoid are 10 mm
apart. The trapezoid is divided

into two triangles. What is the ^~^

area of the trapezoid?

20 mm

10 mm

mm
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27. A cubic container that is 10 cm
^^^^ long, 10 cm wide, and 10 cm deep

can contain one liter of water.

One liter is how many milliliters?

10 cm

10 cm
10 cm

28. What is the probability of drawing a red card from a
'"^ normal deck of 52 cards?

29. One and one half kilometers is how many meters?
(94)

30. On a coordinate plane draw a segment from (-3, 4) to
(107)

(2 _2), Draw another segment from (1,-1) to (5,-1).

Together, the segments form what type of angle?
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LESSON
109

Corresponding Parts

Similar Triangles

.

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count down by 25's from 200 to -200

a. 400 • 30 b. 687 + 250 c. 10% of $20
d. $10.00 - $6.87 e. 0.5 x 100 f. 70 x 300

g. Square 7, + 1, h- 2, x 3, - 3, - 8, V~

Problem Solving: One state uses a license plate that is two
letters followed by four digits. How many
license plates are possible if all of the letters

and digits are used?

Corresponding The two triangles below are congruent. Each triangle has
parts three angles and three sides. The angles and sides of

triangle ABC correspond to the angles and sides of

triangle XYZ.

By rotating, translating, and reflecting triangle ABC, we
could position it on top of triangle XYZ and their

corresponding parts would be together.

ZA corresponds to ZX
ZB corresponds to ZY
ZC corresponds to ZZ
AB corresponds to XY

BC corresponds to YZ

AC corresponds to XZ

If two figures are congruent, their corresponding parts are

congruent. So the measures of the corresponding parts

are equal.
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Example 1 These triangles are congruent. What is the perimeter of each?

3 in.
4 in.

Solution We will rotate the triangle on the left so that the

corresponding parts are easier to see.

4 in. 4 in.

3 in.

The unmarked side on the left triangle corresponds to the

5-inch side on the right triangle. Since the triangles are

congruent, the measures of the corresponding parts are

equal. So each triangle has sides that measure 3 inches,

4 inches, and 5 inches. Adding, we find that the perimeter

of each triangle is 12 inches.

3 in. + 4 in. + 5 in. = 12 in.

Similar Figures that are the same shape but not necessarily the

triangles same size are similar. Three of these four triangles are

similar.

Triangles I and II are similar. They are also congruent.

Congruent figures are the same shape (similar) and the

same size. Triangle III is similar to triangles I and 11. It is

also the same shape but not the same size. Triangle III is

an enlargement of triangles I and II. Triangle IV is not

similar to the other triangles. It cannot be reduced or

enlarged to match the other triangles. Its shape is different.

Notice that the corresponding angles of similar figures

have the same measure.
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Example 2 The two triangles are similar. What is the measure of

angle Al

Solution We will rotate and reflect triangle ABC so that the

corresponding angles are easier to see.

We see that ZA in triangle ABC corresponds to the 30°

angle of the similar triangle. Since corresponding angles of

similar triangles have the same measure, the measure of

Z^is 30°.

Practice a. "All squares are similar." True or false?

b. "All similar triangles are congruent." True or false?

c. "If two polygons are similar, then their corresponding

angles are equal in measure." True or false?

d. These two triangles are congruent.

Which side of triangle PQR is the

same length as ABl
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e. Which two triangles appear to be similar?

Problem set l. The first three prime numbers are 2, 3, and 5. Their

109 ^"^ product is 30. What is the product of the next three

prime numbers?

2. On the map, 2 cm equals 1 km. What is the actual
^^^^ length of a street that is 10 cm long on the map?

3. Between 8:00 p.m. and 9:00 p.m., the station telecast
^^^^ 8 minutes of commercials. What was the ratio of

commercial time to program time during that hour?

4. (a) Which triangle appears to have a right angle as one
^'''^ of its angles?

[b) In which triangle do all three sides appear to be

the same length?

5. How many degrees would an acute angle measure if it

^^°^^ were two thirds the size of a right angle?

6. What is the greatest common factor (GCF) of 10, 15,
'''^ and 25?

7. 103 ^ 102 _ iQl
(92)

8. - = —
(103) n 25
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Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

5

8
(a) (b)

(a) 1.25 (b)

(a) (b) 70%

12. If the arrow is spun, what is the
^^^' probability that it will stop on a

number less than 4?

13. Convert 200 centimeters to meters by completing this
^^^^ multiplication:

200 cm Im I

100 cm

14. (6.2 + 9) - 2.79
(38)

15. 0.12717 = $4.20
(48)

16. Find 6.5% of $10.80 by multiplying 0.065 and $10.80.
^^°^ Round the product to the nearest cent.

17. Write the fraction I as a decimal number rounded to
(73)

the hundredths' place.

18. The Zamoras rent a storage room that is 10 feet wide,
^^^^ 12 feet long, and 8 feet high. How many cube-shaped

boxes one foot on each edge can the Zamoras store in

the room?

19. Explain why figures that are congruent are also
^''"

similar.

20. How much money is | of $3.60?
(22)
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21. 3w - 1 = 20
(107)

22. Triangle I and triangle II are
^^°^^ congruent. What is the area of

each triangle?

23. Name the transformations nec-
^^^^^ essary to position triangle I on

triangle II.

4 in.

24. This trapezoid has been di-
^^"^' vided into a rectangle and a

triangle. What is the area of

the trapezoid?

7 cm

6 cm

10 cm

25. How many millimeters long is this line segment?
(7)

cm
ILU

1 2

1 1 1 1 ill 1 1 1 1 1 1 1 il iiiiiiiiiiiiiiiiiiiiii.

26. These triangles are similar. What is the measure of
^'''^ angled?

27. The ratio of peanuts to cashews in the mix was 9 to 2.
'^"^^ Horace counted 36 cashews in all. How many peanuts

were there?

28. A soup label must be long enough to wrap around a
^^°^^

can. If the diameter of the can is 7 cm, then the label

should be at least how long? (Round up to the nearest

whole number.)

29. 6- - 100
(67) 3

30. Compare:
(92)

'^1
10

O 0.01
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LESSON
110

Symmetry
i

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. 90 • 90 b. 726 - 250 c. 50% of $50
d. $7.62 + $3.98 e. 8 ^ 100 (Dec. Ans.) f. ^
g. Square 10, - 1, - 9, x 3, - 1, h- 4, x 7, + 4, h- 3

Problem Solving: Copy this problem and fill in the 9 _

missing digits. Use only zeros or )

ones in the blanks. 99

A figure is symmetrical if it can be divided in half so that

the halves are mirror images of each other. We can observe

symmetry in nature. A butterfly is symmetrical, most fish

are symmetrical, and our bodies are generally symmetrical.

Manufactured items may be designed to be symmetrical. A
lamp, a chair, and the kitchen sink may be symmetrical.

Two-dimensional figures may also be symmetrical. A two-

dimensional figure is symmetrical if a line can divide the

figure into two mirror images. Line r divides this triangle

into two mirror images, so the triangle is symmetrical, and
line r is a line of symmetry.

Example 1 This rectangle has how many lines of

symmetry?
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Solution There are two ways to divide this rectangle into mirror images.

1

'

The rectangle has two lines of symmetry.

Example 2 Which of these triangles does not appear to be symmetrical?

A. A B. K C.

Solution We check each triangle to see if we can find a line of

symmetry. In choice A, all three sides of the triangle are

the same length. The triangle has three lines of symmetry.

In choice B, two sides of the triangle are the same length.

The triangle has one line of symmetry.

In choice C, each side of the triangle is a different length.

The triangle has no line of symmetry. The triangle is not

symmetrical. The answer is C.
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Practice

Problem set

110

a. Sketch four squares. Then sketch a different line of

symmetry for each square.

b. Which of these letters does not have a line of symmetry?

A B C D E F

1. When the greatest four-digit number is divided by the
^^^

greatest two-digit number, what is the quotient?

2. The ratio of the length to the width of a rectangle is 3
^'°^^

to 2. If the width is 60 mm, what is the length?

I

3. A box of saltine crackers in the
^^^^ shape of a square prism had a

length, width, and height of

4 inches, 4 inches, and 10 inches,

respectively. How many cubic

inches was the volume of the box?

i" 10 in.

4 in.
4 in.

4. A full turn is 360°; how many degrees is | of a turn?
[107)

Refer to these triangles to answer questions 5,6, and 7.

6 cm 6 cm 5 cm
4 cm

6 cm 3 cm

5. The three sides of an equilateral triangle are equal in
^"^^ length. The equilateral triangle has how many lines of

symmetry?

6. What is the perimeter of the equilateral triangle?
(90)
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7. A triangle with one right angle is a right triangle. What
^^^^

is the perimeter of the right triangle?

8. What type of angle is greater than an acute angle but
^^^^^

less than an obtuse angle?

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

2! (a) (b)

(a) 1.1 (b)

(a) (b) 64%

111
12. 24- + 23- + 22-
(59) 6 3 2

( 1
\

13. 1- -- 2
(67)

I
^

J

^ 1-

14. 9 - (6.2 + 2.79)
(38)

15. 0.36227 = $63.00
(48)

16. Find 6.5% of $24.89 by multiplying 0.065 and $24.89.
'^^^ Round the product to the nearest cent.

17. Round the quotient to the nearest thousandth:
(50)

0.065 ^ 4

18. Write the prime factorization of 1000 using exponents.
(72)

19. "All squares are similar." True or false?
(109)

20. 33 - 32 ^ 3 - 3 X 3
(92)

21. What is the perimeter of this
^'''^ polygon?

22. What is the area of this polygon?
(106)

8 m

12m

10m

5 m
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'

Triangles I and II are congruent. Refer to these triangles to

answer questions 23 and 24.

10 cm

23. Name the transformations needed to position triangle I

^'"'^ on triangle II.

24. The perimeter of each triangle is 24 cm. What is the
^^^^ length of the shortest side of each triangle?

25. Sam rolled an old automobile tire down the road. If
^^^"^ the tire had a diameter of two feet, how far down the

road would the tire roll on each complete turn?

26. Use a ruler to draw segment ABj\\ inches long. Then
^^^^ draw a dot at the midpoint of AB and label the point

M. How long is AM'^.

27. Use a compass to draw a circle on a coordinate plane.
^^°^^ Make the center of the circle the origin, and make the

radius five units. At which two points does the circle

cross the x-axis?

28. What is the circumference of the circle in problem 27?

100
29.
(26) 3

30. 33- - 100
167) 3
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LESSON
111

Applications Using Division

Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math: Count up and down by |'s between -3 and 3.

a.

d.

8-

of 24 35b. 7 X

$10.00 - $8.59 e. 0.5 x 100

8 X 8,- 1, - 9, X 4, + 2, - 2, - 3, X

c. 50% of $48
£ 1600

400

Problem Solving: Sonya, Sid, and Sharon met at the gym on
Monday. Sonya goes to the gym every two
days. The next day she will be at the gym is

Wednesday. Sid goes to the gym every three

days. The next day Sid will be at the gym is

Thursday. Sharon goes to the gym every

four days. She will next be at the gym on
Friday. What day of the week will it be

when Sonya, Sid, and Sharon are at the gym
on the same day?

When a division problem has a remainder, there are

several ways to w^rite the answ^er. We can w^rite the answer
with a remainder. Also, we can write the answer as a

mixed number or as a decimal number.

3r3 3^

4 15

3.75

4)15 4)15.00

Sometimes we need to round an answer up, and
sometimes we need to round an answer down. The
quotient of 15 ^ 4 rounds up to 4 and rounds down to 3.

How a division answer should be written depends upon
the question to be answered.

Example 1 One hundred students are to be assigned to 3 classrooms.

How many students should be in each class so that the

numbers are as balanced as possible?

Solution Dividing 100 by 3 gives us 33| students per class, which is

impractical. Assigning 33 students per class takes 99

students. We add the remaining student to one of the

classes, giving that class 34 students. We write the answer

33, 33, and 34.
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Example 2 Movie tickets cost $4.00. Jim has $15.00. How many
tickets can he buy?

Solution We divide 15 dollars by 4 dollars per ticket. The quotient

is sf tickets.

—
1 n^,^ r-i— =3— tickets

4 jaetrars per ticket 4

Jim cannot buy | of a ticket, so we round down to the

nearest whole number. Jim can buy 3 tickets.

Example 3 Fifteen children need a ride to the fair. Each car can
transport 4 children. How many cars are needed to

transport 15 children?

Solution We divide 15 children by 4 children per car. The quotient

is Sf cars.

= 3— cars
4 i::hiliiren per car 4

Three cars are not enough. Four cars will be needed. One
of the cars will be | full. We round 3| cars up to 4 cars.

Example 4 Four workers were paid a total of $15 for cleaning a yard.

If the workers divide the money equally, how much
money will each worker receive?

Solution We divide $15 by 4 workers. This time we write the

quotient as a decimal number.

$15.00 ^^ __
1= $3.75 per worker

b

4 workers

Each worker will receive $3.75.

Practice* a. Ninety students were assigned to four classrooms as

equally as possible. How many students were in each

of the four classrooms? !

h

i

b. Movie tickets cost $6.00. Jim has $20.00. How many
movie tickets can he buy? i

i
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c. Twenty-eight children need a ride to the fair. Each van

can carry six children. How many vans are needed?

d. Four workers were paid a total of $25.00 for cleaning a

yard. If the workers divide the money equally, how
much money will each worker receive?

Problem set l. Eighty students are to be assigned to 3 classrooms. How
111 "^^ many students should be in each class so that the

numbers are as balanced as possible? (List the numbers.)

2. Round ten and eighty-six thousandths to the nearest
^'°^ hundredth.

3. Shauna bought a sheet of 35(2 stamps at the post office
^^^

for $14.00. How many stamps were in the sheet?

pcgi,
4. Eight sugar cubes were used to

^""^ build this 2 by 2 by 2 cube. How
many sugar cubes are needed to

build a cube that has three sugar

cubes along each edge?

5. What is the standard number for the following:
(92)

(5 X 103) + (4 X 10^) + (3 X 100)

6. You will need a centimeter ruler and an inch ruler to
(7)

answer this question. Twelve inches is closest to how
many centimeters? Round your answer to the nearest

centimeter.

7. A nickel is what percent of a dollar?
(81)

8. The symbol ^ means is not equal to. Which is true?
(84)

A. 1 ^ 100% B. 1 ;^ -1 C. 1 7^ 1.0
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Complete the chart to answer problems 9, 10, and 11,

Fraction Decimal Percent

11

20 (a) (b)

(a) 1.5 (b)

(a) (b) 1%

9.
(98)

10.
(98)

11.
(98)

2 ^
12. 3- + 6-
(58) 3 6

14. 0.3277 = $4.41
(48)

13. 6- - 100
(67) 4

15. 6 - (0.6 - 0.06)
(38)

16. Andrea received the following scores from the judges:

6.7 7.6 6.6 6.7 6.5 6.7 6.8

(18)

The highest score and the lowest score are not

counted. What is the average of the remaining scores?

17. Refer to problem 16 and write a question about the
^^^^ scores Andrea received from the judges. Then answer

your question.

18. What is the area of this quadrilateral?
(90)

5 m

5 m

11 m

19. What is the ratio of vertices to edges on a pyramid
^^^^ with a square base?

20. Line r is called a line of symmetry
^^^"' because it divides the equilateral

triangle into two mirror images.

Which other line is also a line of

symmetry?
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21. 3in + 1 = 10
(107)

22. Write the prime factorization of 600 using exponents.
(72)

23. The candy bar has 10 sections. If

^^^^ one section weighs 12 grams, what
does the whole candy bar weigh?

24. Find 7% of $0.89 by multiplying 0.07 and $0.89.
^^°^ Round the product to the nearest cent.

25. The probability of winning a prize in the drawing is

^^^^ one in a million. What is the probability of not

winning a prize in the drawing?

Triangles ABC and CDA are congruent. Refer to this figure

to answer questions 26 and 27.

26. Which angle in triangle ABC corresponds to angle D in
^'''^

triangle CDA?

27. Which transformations are needed to position
^'"'^

triangle CDA on triangle ABC?

28. Ted used a compass to draw a circle with a radius of
^^"^'

five centimeters. What was the circumference of the

circle?

10 25
29. — =

(103) 16 y

30. Find the value of d in d
(94)

rt when r is ^^^ and Ms 5 hr.
1 hr
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LESSON
112

Finding a Given Percent
of a Number

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count up and down by 5's between -25 and 25.

a. I of 24 b. 6 X 48 c. 25%ofS48
d. $4.98 + $2.49 e. 0.5 ^ 10 f. 500 • 30

g. 11 X 4,+ 1.^ S.aT, X 4,- 2, X 5,- 1, aT

Problem Solving: An auditorium is shaped to

have 8 seats in the first

row, 10 seats in the second

row, 12 seats in the third

row, and so on. Altogether,

how many seats are in the

first 8 rows?

!

To describe part of a whole group we may use a percent, a

fraction, or a decimal number. When we are asked to find

a certain percent of a number, we usually change the

percent to a fraction or to a decimal number before we
perform the calculation.

Example 1 What number is 75% of 20?

Solution First we translate the problem into an equation, changing

the percent into either a fraction or a decimal. We use a

letter for "what number," an equals sign for "is," and a

multiplication sign for "of."

Percent to Fraction: Percent to Decimal:

What number is 75% of 20? What number is 75% of 20?

n = T X 20
4

17 = 0.75 X 20

We show both the fraction form and the decimal form.

Often one form is easier to calculate than the other form.

q 5

^ X ^ = 15

1

0.75 X 20 = 15.00

We find that 75% of 20 is 15.
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Example 2 Jamaal correctly answered 80% of the 25 questions. How
many questions did he answer correctly?

Solution We want to find 80% of 25. We may change 80% to a fraction

-80L = ilorto a decimal number (80% = 0.80, which is 0.8).
100 5J

Percent to a fraction: Percent to a decimal:

80% of 25 80% of 25

- X 25 0.8 X 25
5

Then we perform the calculations.

5

|> X ^ = 20 0.8 X 25 = 20.0

1

We find that Jamaal correctly answered 20 questions.

Example 3 Find 6% of $12.00.

Solution We may change 6% to a fraction L|^ = ^ or to a decimal

number (6% = 0.06). It seems easier for us to multiply

$12.00 by 0.06 than by ^ , so we will use the decimal form.

6% of $12.00

0.06 X $12.00 = $0.72

Six percent of $12.00 is $0.72.

Practice* a. What number is 10% of 350?

b. Find 25% of 48.

c. How much money is 8% of $15.00?

d. Find 7% of $8.98 and round the product to the

nearest cent.

e. Erika correctly answered 80% of the 30 questions.

How many questions did she answer correctly?
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Problem set l. Two hundred students are traveling by bus on a field

112 ^^^^^
trip. The maximum number of students allowed on

'

each bus is 84. How many buses are needed for the trip? ;

2. Which is the longest distance?
(43)

A. 3.14 m B. 3.4 m C. 3 m D. 3.41 m

3. What number is 30% of 60?
(112)

6 9
4. Complete the proportion: —- = —
(103) 10 a

5. Rafael correctly answered 90% of the 30 questions.
^"^^ How many questions did he answer correctly?

6. Write twenty million, five hundred ten thousand in
'^^^ expanded notation using exponents.

7. Find 8% of $3.65 and round the product to the
(112)

8.
(92)

nearest cent.

1 1^if

v2y
+

8

Complete the chart to answer problems 9, 10, and 11,

Fraction Decimal Percent

If (a) (b)

(a) 0.6 (b)

(a] (b) 2%

9.
(98)

10.
(98)

11.
(98)

12. 5- - m = 2I
(62) 2 6

14. 3.45 + 6.7 + 0.429
(37)

2 1
13. - X 2- X 2
(71) 3 4

15. 0.05W = 8
(48)
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16. All eight books in the stack are the
^^^^ same size. Three books weigh a

total of six pounds.

y
(a) How much does each book J

weigh?

(b) How much do all eight books

weigh?

6 lb

17. Find the volume of a rectangular prism using the
^^^^ formula V = Iwh when the length is 8 cm, the width is

5 cm, and the height is 2 cm.

18. How many millimeters is 1.2 meters? (1 m = 1000 mm)
(94)

19. What is the perimeter of this polygon?
(102)

15 mm

5 mm
12 mm

5 mm

20. What is the area of this polygon?
(106)

21. If the pattern shown below were cut out and folded on
^^^ the dotted lines, would it form a cube, a pyramid, or a

cylinder?

22. Which one of these numbers is not a composite number?
(64)

A. 34 B. 35 C. 36 D. 37
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i>

23. Debbie wants to decorate a cylindrical wastebasket by
^^^^^ wrapping it with wallpaper. The diameter of the

wastebasket is 12 inches. The length of the wallpaper
should be at least how many inches? (Round up to the

next inch.)

length of wallpaper

•••••••••••••••••
•••••••••••••••••
•••••••••••••••••
•••••••••••••••••
•••••••••••••••••

24. Which one of these letters has two lines of symmetry?
(no)

H A V

25. Which arrow is pointing to -|?
(17)

A B C D

I I I I

-H 1 1 1 1 1 1-

-2 -1

26. The ratio of "good guys" to "bad guys" in the movie
^^°^^ was 2 to 3. If there were 18 "bad guys," how many

"good guys" were there?

27. What are the coordinates of the point that is halfway
^''^ between (-2, -3) and (6, -3)?

28. If one card is drawn from a normal deck of 52 cards,
^^^^ what is the probability that the card will be a red face

card (jack, queen, king)?
-I

29. Combine the areas of the two
^^°^'

triangles to find the area of the

trapezoid. 6 in.

30. 32 + 2 X 52 - 50 ^ ^25
(92)

10 in.

Sin.
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LESSON
113

Ratio Problems with Totals

Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math: Count up and down by 25's between -100

and 100.

I of 20a. b. 8 X 76

e. 5 ^ 10

g. 9 X 8,+ 3,^ 3,V~, X 7,+ l,Ar~, X 4,+ 1, x 4

d. $50.00 - S42.98 e. 5 ^ 100 (Dec. Ans) f.
^^°°

c. 10% of $30
1200
400

Problem Solving: A corner is clipped off a

square piece of paper. Find

the area of the remaining

shape by adding the areas

of the two rectangles and
one triangle.

8 in.

in. 10 in.

10 in.

In some ratio problems a total is used as part of the

calculation. Consider this problem.

The ratio of boys to girls in a class was 5 to 4. If

there were 27 students in the class, how many girls

were there?

We begin by drawing a ratio box. This time we add a third

line for the total number of students. We will use the letters

b and g to represent the actual count of boys and girls.

Boys

Girls

Total

In the ratio column we add the ratio numbers for boys and
girls and get the ratio number 9 for the total. We were
given 27 as the actual count for the total number of

students. We will use two of the three rows from the ratio

box to write a proportion. We use the row we want to

complete, and we use the row that is already complete.

Since we were asked to find the actual number of girls we
will use the "girls" row. Since we know both "total"

Ratio Actual Count

5 b

4 g

9 27
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numbers we will also use the "total" row. Then we solve

the proportion.

Boys

Girls

Total

Ratio Actual Count

5 b

4 g

9 27

— 4

9g

8

g_

27

4 • 27

12

We find that there were 12 girls in the class. If we had
wanted to find the number of boys, we would have used
the "boys" row and the "total" row to write a proportion.

Example The ratio of football players to band members on the

football field was 2 to 5. Altogether there were 175 football

players and band members on the football field. How
many football players were on the field?

Solution We use the information in the problem to make a table. We
include a row for the total. The ratio number for the total is 7.

Football Players

Band Members

Total

Next, we write a proportion using two rows of the table.

We are asked to find the number of football players, so we
use the "football players" row. We know both totals, so we
use the "total" row. Then we solve the proportion.

Football Players

Band Members

Total

We find that there were 50 football players on the field.

Ratio Actual Count

2 /

5 b

7 175

Ratio Actual Count

2 /

5 b

7 175

2 _ J

7 175

7/ = 2 • 175

/ = 50
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Practice Solve these problems. Begin by drawing a ratio box.

a. Sparrows and crows perched on the wire had the ratio

of 5 to 3. If the total number of sparrows and crows on

the wire was 72, how many were crows?

b. Raisins and nuts were mixed by weight in a ratio of 2

to 3. If 60 ounces of mix were prepared, how many
ounces of raisins were used?

Problem set l. The winning pitcher faced 32 batters during the game.

113 '"^'
If the opposing team had only 9 players, how many of

those players did the pitcher face 4 times?

2. The ratio of girls to boys in the class was 4 to 3. If there
^^"' were 28 students in the class, how many girls were

there? Make a ratio box for the problem.

3. What number is 75% of 24?
(112)

4. Six of the 18 lights were on. What is the ratio of lights
^''^ on to lights off?

5. Write 5300 in expanded notation using exponents.
(32)

6. Write the decimal number twelve and twenty-four
^^^^ thousandths.

7. Find 6% of $5.65 and round the product to the

nearest cent.

8. Arrange in order from least to greatest:
(88)

1 1
0.2,-2, -, 0, --

2 2
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Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)-

Fraction Decimal Percent

3

25
(a) (b)

(a) 0.35 (b)

(a) (b) 4%

12.
(62)

f 1 1^
3- + 2-

V
2 3,

- 1-
1 2

13. 1- ^ 2-
(67) 3 3

14. (0.1)2 + 0.1 ^ 0.01 - VI
(92)

15. (1.2 - 0.24) ^ 3

16. Write the prime factorization of 216 using exponents.
(72)

17. How many millimeters is 12.5 cm? (1 cm = 10 mm)
(94)

18. What is the area of this hexagon?
(106)

25 mm

20 mm
40 mm

60 mm

19. What is the perimeter of this hexagon?
(102)

20. What is the volume of a cube with edges 10 cm long?
(99)

21. A line of symmetry divides a figure into 2 mirror images.
^"'^^ Which line is not a line of symmetry in this figure?
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22. Make a list of the prime numbers that are even.
(61)

23. The money was separated into 10
^^°^' equal parts. The money in 4 of the

parts totaled $12. How much
money was in all 10 parts?

$12

24. How much money is 40% of $30.00?
(112)

25. The center ring at the circus had a diameter of 100
^^^^^

feet. What was the circumference of the center ring?

26. Line AC is a line of symmetry
^^^^^ dividing quadrilateral ABCD into

two congruent triangles. Which
transformation(s) would position

one triangle on the other triangle?

27. The ratio of Whigs to Tories was 3 to 4. If the total
^"^^ number of Whigs and Tories was 84, then how many

Tories were there?

28. Jamie's five quiz scores were 10, 7, 8, 9, and 10.
(18)

(a) Find her average score to one decimal place.

(b) If the scores were arranged from highest to lowest,

what would be her middle score?

29. What is the probability of rolling an eight with one roll
'^^^

of a single number cube?

30. Find a box in the classroom or at home and measure
'^^^

the length, width, and height of the box. Round each

measure to the nearest inch. Sketch a diagram of the

box on your paper and show the measurements. Then
calculate the approximate volume of the box in cubic

inches.
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LESSON
114

Mean, Median, Mode, and Range

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count up and down by lO's between -50 and 50.

a. of 20 b. 9 X 54

d. $3.60 + $5.99 e. 0.015 x 100

g. 12 X 2,+ 1, X 2,- I.aT, X 4,- 1,-f

c. 50% of $600

f. 600 • 50

3, X 10

Problem Solving: Here is a formula that is used to convert

degrees Celsius (°C) to degrees Fahrenheit

(°F). Use the formula to find the Fahrenheit

temperature that is equivalent to 20° Celsius.

°F = 1.8°C + 32

The words mean, median, mode, and range are terms used

to describe a set of data such as a collection of test scores.

Mean: the average of the numbers

Median: the middle number when the data are

arranged in order

Mode: the most frequently occurring number

Range: the difference between the greatest and

least of the numbers

Example The following scores were made by the students in the

class. Find the mean, median, mode, and range of the

scores.

100, 100, 100, 95, 95, 95, 95, 90, 90,

90, 85, 85, 80, 80, 80, 75, 70, 70

Solution The mean is the average of the scores. There are 18 scores.

We add the scores and divide by 18. Using a calculator is

helpful. We find that the sum is 1575, so the mean is 87.5.

1575

18
= 87.5
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The median is the middle score when the scores are

arranged in order. The scores are aheady ordered. When
there are an even number of numbers, there are two
middle scores. When there are two middle scores, the

median is the average of the two middle scores. Since the

two middle scores are 90 and 90, their average is 90, and
the median is 90.

100, 100, 100, 95, 95, 95, 95, 90, 90,

90, 85, 85, 80, 80, 80, 75, 70, 70

The mode is the score that occurs most frequently.

Since 95 appears four times and no other score occurs

more than three times, the mode is 95.

The range is the difference between the highest and
lowest scores. The test scores range from a high of 100 to a

low of 70. So the range is 30 points.

100 - 70 = 30

Practice* Find the mean, median, mode, and range for each set of

data:

a. Quiz scores: 10, 9, 7, 8, 10, 6, 9, 7, 9, 10, 9, 8

b. Weights of puppies in a litter (in ounces):

6, 8, 7, 8, 5, 8, 6, 8

Problem set l. Eight people will share one dozen sandwiches

114 ^^^^ equally. How many sandwiches should each person

receive? (The sandwiches can be broken into pieces as

required.)

I

2. It is I of a mile from Mark's house to school. How far
^^^^ would Mark walk going to school and back for 5 days?

3. Eighty percent of the 30 students passed the test. How
^^^^^ many students passed the test?

4. Complete the proportion:
(103)

^ ^ ^ 25

12 ^ _7_
100
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5. Write the standard number for (6 x 10^) + (2 x 10^).
(32)

6. Find 8% of $4.65 and round the answer to the
(112)

nearest cent.

I'

7. In three tries, John jumped 4.39 meters, 4.2 meters,
^^^^ and 4.07 meters. What was the average length of

John's jumps?

8. What is the chance a tossed quarter will land heads up?
(91)

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

^ 2 ^
12. 3- + 6- + 2-
(59) 2 3 6

14. 0.15 X (3.2 + 12)
(39)

Fraction Decimal Percent

2- (a) (b)

(a) 0,08 (b)

(a) (b) 5%

1 1
13. 7- ^ 1-
(67) 2 2

15. (12 - 3.6) ^ 0.12
(48)

16. Write the prime factorization of 108 using exponents.
(72)

17. Ten kilometers is how many meters? (1 km = 1000 m)
(94)

18. What is the area of this parallelogram?
(79)

12m

7m
6 m

19. A pyramid with a triangular base has how many faces?
(89)
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20. A straight angle measures 180
^^^^^ degrees. How many degrees is | of

a straight angle?

21. What is the greatest common factor (GCF) of 40 and 100?
(20)

22. The boys were divided into 8
^^^^^ equal teams. Fourteen boys made

2 teams. How many boys were
there in all?

14

23. Draw a triangle that has one obtuse angle.
(107)

24. This table shows the value of 2n - 1 when n is 5, 4,
^^^^^ and 2. For example, 2/7 - 1 is 9 when i7 is 5

because 2(5) - 1 is 9. What number is missing in the

table?

n 5 4 3 2

277-1 9 7 ? 3

25. To what decimal number is the arrow pointing?
(49)

^^-^—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—

h

3 4 i 5

26. The radius of this circle is 10 mm.
^^^' What is the area of the square?

27. Two fifths of the 30 students are boys. How many boys
^''^ are there?

28. The coordinates of three vertices of a rectangle are
^'^^

(-1, 3), (-1,-3), and (2,-3). What is the perimeter of

the rectangle?
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29. If the ratio of boys to girls was 2 to 3, and if there were
^"'^ 30 students, then how many girls were there?

30. Find the mean, median, mode, and range of these
(114)

ten scores.

100, 90, 85, 90, 100, 90, 80, 75, 80, 90

LESSON
115

Adding and
subtracting

mixed
measures

Example 1

Adding and Subtracting Mixed
Measures • Multiplying by

Powers of Ten

Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math: Count up and down by |'s between | and 2.

a. ^of40 b. 4 X 38

d. SIOO.OO - S9.50 e. 0.12 ^ 10 .. -^^

g. 6 X 8. + 2, X 2, - 1, - 3, - 1, - 4, + 2, - 10, - 1

c. 25% of S200
r 2000

Problem Solving: Copy this problem and fill in

the missing digits.

9 9 9,999

Measurements that include more than one unit of

measurement are mixed measures. If we say that a movie
is an hour and 40 minutes long, we have used a mixed
measure that includes hours and minutes. When adding

and subtracting mixed measures, we may need to convert

from one unit to another unit.

1 hr 40 min
+ 1 hr 50 min

Solution We add 40 minutes and 50 minutes, and their sum equals

90 minutes. Since 60 minutes equals one hour, 90 minutes

equals one hour and 30 minutes.

1 hr 40 min
+ 1 hr 50 min

90 min (which is 1 hr. 30 min)

1.
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We change 90 minutes to one hour and 30 minutes. We
write 30 minutes in the minutes column and add the one
hour to the hour column. Then we add the hours.

1

1 hr 40 min
+ 1 hr 50 min

3 hr 90 min
30

The sum is 3 hours and 30 minutes.

6 ft 5 in.

4 ft 8 in.

Solution Before we can subtract inches, we rename 6 feet as 5 feet

plus 12 inches. The 12 inches combine with the 5 inches

to make 17 inches. Then we subtract.

5 17

ft 5 in.

- 4 ft 8 in.

1 ft 9 in.

The difference is 1 foot and 9 inches.

Multiplying We can multiply by powers often very easily. Multiplying

by powers by powers of ten does not change the digits, only the place

of ten value of the digits. We can change the place value by
moving the decimal point the number of places shown by
the exponent. To write 1.2 x 10^ in standard notation,

we simply move the decimal point three places to the right

and fill the empty places with zero.

1.2 X 103 ^ 1^200 = 1200

Example 3 Write 6.2 X 102 in standard notation.

Solution To multiply by a power of ten, simply move the decimal

point the number of places shown by the exponent. In this

case, we move the decimal point two places to the right.

6.2 X 102 = 620
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Sometimes powers of ten are named with words
instead of numbers. For example, we might read that there

are 5.2 million people living in Hong Kong. The number
5.2 million means 5.2 x 1,000,000. We can write this

number by shifting the decimal point six places to the

right, which gives us 5,200,000.

Example 4 Write - billion in standard notation.

Solution The expression | billion means | of one billion. First we
write I as the decimal number 0.5. Then we multiply by

one billion, which shifts the decimal point nine places.

- billion
2

0.5 X 1,000,000,000 = 500,000,000

Practice' a. 6 ft 5 in.

+ 4 ft 8 in.

b- 3 hr 15 min
- 1 hr 40 min

Write the standard notation for each of the following

numbers. Change fractions and mixed numbers to decimal

numbers before multiplying.

c. 1.2 X 10^ d. 1.5 million

e. 2- billion
2

f. — million
4

Problem set

115
mil
1. For cleaning the yard four teenagers were paid a total

of $35.00. If they divide the money equally, how much
money will each teenager receive?

2. Which of the following is the best estimate of the
^^^ length of a bicycle?

A. 1 m B. 2 m C. 6 m D. 36 m
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3. If the chance of rain is 80%, what is the chance that it

^^^^ will not rain?

4. The team's won-lost ratio was 5 to 3. If the team
^^"^ played 120 games and did not tie any games, then how

many games did the team win?

5. Write (6 x lO^) + (2 x 10^] + (4 x 10°) as a standard
'^^^ numeral.

6. Write 4.5 x 10^ as a standard numeral.
(115)

7. Divide $2.00 by 3 and round the quotient to the
(50)

nearest cent.

8. Describe a method for arranging these fractions from
^^^^ least to greatest:

3 3 4

4' 5' 5

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

1

50 (a) (b)

(a) 1.75 (b)

(a) (b) 25%

12. 12^ in. - 3- in.
(62) 4 8

13. 3^ ft X 2- ft
(65) 3 4

14. 12 + 7.65 + 15.8
(38)

16. 52 + 25
(92)

15. 0.6 m X 0.5 m
(39)

17. Find the area of the trapezoid by
^^°^' combining the area of the triangle

and the area of the rectangle.

7ft

4 ft

10 ft
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18. 2 feet 3 inches - 1 foot 9 inches
(115)

19. Which line in this figure is not a Hne of symmetry?
(110)

f 9

li 4

20. How many cubes one centimeter
'^^' on each edge would be needed to

fill this box?
5 cm

21. John worked for three days and earned $150. At that

rate, how much would John earn in ten days?

22. Seventy is the product of which three prime numbers'
(64)

23. Saturn is about 900 million miles from the sun. Write

that number in standard notation.

24. To which number on the scale is the arrow pointing?
(10)

25. The ratio of quarters to dimes in the soda machine was
^^"^'

5 to 8. If there were 120 quarters, how many dimes

were there?

26. The coordinates of the three vertices of a triangle are
^''^

(0, 0), (0, 4), and (4, 4). What is the area of the triangle?
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The following list shows the ages of the children attending

a party. Use this information to answer questions 27 and 28.

8, 9, 8, 8, 7, 9, 12, 12, 11, 16

27. What was the median age of the children attending
^"'^ the party?

28. What was the mean age of the children at the party?
(114)

29. The diameter of a playground ball
^^°^^

is 10 inches. What is the circum-

ference of the ball?

30. Find the value of ^ in ^ = s^
^^'^ when s is 10 m.

ILESSON

116
Unit Multipliers

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

a. ^of40
d. S4.99 + 65c

c. 10% of S500

f. 40 • 900

Mental Math: Count by |'s from -1 to 1.

b. 6 X 480

e. 0.125 X 1000

g. 5 X 7, + 1, -e- 4, \^, X 7, - 1, X 3, - 10, x 2, ^^

Problem Solving: How many different license plates can be

made if the pattern is three letters followed

by three digits, and if all letter and digit

combinations are used?

A unit multiplier is a fraction equal to one written with

two different units of measure. Recall that when the

numerator and denominator of a fraction are equal (and

are not equal to zero) the fraction equals one. Since one

foot equals 12 inches, we can form two unit multipliers

using one foot and 12 inches.

1ft

12 in.

12 in.

1ft

Each of these fractions equals one because the numerator

and denominator of each fraction are equal.
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We may use unit multipliers to help us convert from
one unit of measure to another. If we want to convert

60 inches to feet, we may multiply 60 inches and the unit

multiplier JJL.
12 in.

00 in:. 1 ft ^ p,

1

Example 1 (a) Write two unit multipliers using these equivalent

measures: 3 feet equals 1 yard.

(b) Which unit multiplier would you use to convert

30 yards to feet?

Solution (a) We v^ite two fractions, reversing the positions of the

terms.

3 ft 1yd
1 yd 3 ft

(b) The units we change from are in the denominator; the

units we change to are in the numerator. To convert

30 yards to feet, we use the unit multiplier that has 1

yard as the denominator and 3 feet as the numerator.

30 yd 3 ft— X
1yd

Here we show the work. Notice that yards "cancel"

and the product is in feet.

30z^x Aft .90 ft
1 lyd

Example 2 Convert 30 feet to yards using a unit multiplier. (1 yd = 3 ft)

Solution We can form two unit multipliers.

1 yd J 3 ft
•^^ and r

3 ft 1 yd
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We are asked to convert from feet to yards, so we use the

unit multiplier that has feet in the denominator and yards

in the numerator.

Thirty feet converts to 10 yards.

Practice a. Write two unit multipliers for these equivalent measures:

1 gal = 4 qt

b. Which unit multiplier from problem (a) would you
use to convert twelve gallons to quarts?

c. Write two unit multipliers for these equivalent measures:

1 m = 100 cm

d. Which unit multiplier in problem (c) would you use to

convert 200 cm to meters?

e. Use a unit multiplier to convert 12 quarts to gallons.

f. Use a unit multiplier to convert 200 meters to

centimeters.

g. Use a unit multiplier to convert 60 feet to yards.

(1 yd = 3 ft)

Problem set l. Tickets to the matinee are $3 each. How many tickets

116 ^"'^ can Jan buy with $20?

2. Maria ran four laps of the track at an even pace. If it

^^^^ took 6 minutes to run the first three laps, how long did

it take to run all four laps?

3. Fifteen of the 25 members played. What fraction of the
^^^^ members did not play?

4. Two fifths of the thirty students in the class are boys.
^^^^ How many girls are in the class?
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5. Which digit in 94,763,581 is in the ten-thousands' place?
(12)

6. (a] Write two unit muhipliers for these equivalent
(116)

measures:

1 gallon = 4 quarts

fb) Which of the two unit multipliers would you use

to convert 8 gallons to quarts?

7. Estimate the sum of $36.43, $41.92, and $26.70 to the
^''^^ nearest dollar.

8. 4 + 42 ^ ^4 - -
(92) 4

Complete the chart to answer problems 9, 10, and 11,

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

1

8
(a) (b)

(a) 0.9 (b)

(a) (b) 60%

12. 3^ in. + 2- in. + 4- in.
(59) 4 2 8

13. 3.25 -^ - (fraction answer)
(85) 3

14. m + 1.375 = 5 15. Solve:
3 18

(42J (103) 2 m

16.
(921

(2]'
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17. If a car travels 6 hours at an average speed of 55 miles
^^^^ per hour, how far will it travel?

6 hours 55 miles

1 1 hour

18. What is the area of this polygon?
(106)

15m

10m 8 m

9 m

19. What is the perimeter of this polygon?
(102)

20. 5u^ - 1 = 49
(107)

21. Which two lines in this figure ^
^^^'

appear to be parallel?

22. Which two lines in this figure
^^^^ appear to be perpendicular?

23. Think of two different prime numbers and write them
^^^^ on your paper. Then find the least common multiple

(LCM) of the two prime numbers.

24. Write 1.5 x 10^ as a standard number.
(115)

25. A classroom that is 30 feet long, 30 feet wide, and 10 feet
^^^^ high has a volume of how many cubic feet?

26. Convert 8 quarts to gallons using a unit multiplier.
(116)

27. A circle was drawn on a coordinate plane. The coordinates
^^^^ of the center of the circle were (1, 1). One point on the

circle was [1, -3). What was the diameter of the circle?

28. On the last test the range of scores was 35 points. If the
'^"^^ highest score was 95, what was the lowest score?

29. 2 hr 15 min
^"'^ + 3 hr 50 min

30. 4 ft 3 in.
('''^ - 2 ft 9 in.
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LESSON
117

Mass and Weight

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count down by 12's from 48 to -48.

b. 7 X 305 c. 50% of $5.00a. of 30 7 X

d. $20.00 - $8.98 e. 9.6 ^ 100

g. 8 X 10, + 1, \r X 4, aT, X 3, -^ 2, V~

f.
3000
500

Problem Solving: Celina used 4 toothpicks to make
a square. Then she used 8 more '~^~r

toothpicks to make a two-by-two {-=-[-

square. How many more tooth-
,

,

picks will she need to make a

three-by-three square? After making a three-

by-three square, predict how many more
toothpicks she would need to make a four-

by-four square.

^4

+8

Physical objects are composed of matter. The amount of

matter in an object is its mass. In the metric system we
measure the mass of objects in milligrams (mg), grams (g),

and kilograms (kg).

A grain of salt

1 milligram

Paper clip

1 gram
Math book
1 kilogram

1000 mg = 1 g 1000 g = 1 kg

The mass of a particular object is the same on the earth, on

the moon, or in orbit. In other words, the mass of an object

does not change with changes in the force of gravity.

However, the weight of an object does change with

changes in the force of gravity.

When astronauts are in orbit, forces are balanced and

the astronauts experience weightlessness. An astronaut

who weighs 154 pounds on earth weighs zero pounds in
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weightless conditions. Although the weight of the

astronaut has changed, his or her mass has not changed.

In the U.S. Customary system we measure the weight

of objects in ounces (oz), pounds (lb), and tons (t). On
earth an object with a mass of one kilogram would weigh
about 2.2 pounds.

An envelope and letter

1 ounce
A shoe
1 pound

A small car
1 ton

16 ounces = 1 pound 2000 pounds = 1 ton

Example 1 Two kilograms is how many grams?

Solution One kilogram is 1000 grams. So two kilograms are 2000

grams.

Example 2 9 lb lo oz
- 7 lb 12 oz

Solution Before we can subtract ounces, we convert 9 pounds to

8 pounds plus 16 ounces. We combine the 16 ounces and
the 10 ounces and get 26 ounces. Then we can subtract.

8 26

lb KT oz
- 7 lb 12 oz

1 lb 14 oz

The difference is 1 pound and 14 ounces.

Practice a. Half of a kilogram is how many grams?

b. The mass of a liter of water is one kilogram. The mass
of two liters of beverage is about how many grams?
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c. 5 lb 10 oz
+ 1 lb 9 oz

d. 9 lb 8 oz
- 6 lb 10 oz

e. A half-ton pickup truck can haul a half-ton load. Half

of a ton is how many pounds?

Problem set l. The outside walls of Mike's house have a surface area

117 ^"^^ of 1500 square feet. He wants to paint the walls with a

paint that covers 400 square feet per gallon. How
many 1-gallon cans of paint should he buy?

2. At the price of 4 pounds for a dollar, how much
'^^^ money would 10 pounds cost?

3. How far will a mallard duck fly in 12 hours if it flies at
^^^^ a rate of 24 miles per hour?

12 hr 24 mi
^ —1

—
1 Ihr

4. If the arrow is spun, what is the
^^^^ probability that it will stop on an

even number?

I

5. Write 6010 in expanded notation using exponents.
(72)

6. In 1990 the population of Georgia was about 6.5
'^^^' million. Write the population as a standard number.

7. Russel sorted through his serving of mixed vegetables
'^^' and counted 27 peas, 12 diced carrots, 15 kernels of

corn, and 4 lima beans. What was the ratio of peas to

kernels of corn in Russel's serving?

8. The mixed number sf is closest to what whole number?
(17)
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Complete the chart to answer problems 9, 10, and 11.

9.
198)

10.
(98)

11.
(98)

Fraction Decimal Percent

7

8
(a) (b)

(a) 0.48 (b)

(a) (b) 125%

1 1
12. 3- - 2-
(62) 3 2

13. 16- - 100
(67) 3

14. 16% of $3.75
100

15. ^=^
f92j -^'25

16. Write | as a percent by multiplying | by 100%,
^937

17. A 1-inch by 1-inch square is divided "• '"

'^^'
into thirds in one dimension and
into fourths in the other dimension.

What is the area of the shaded part i -^

of the square?
^

1 :

in.

1 in.

18. Which lines are lines of symmetry
^"^^

for the square?

19. Find 5% of $2.89 and round the product to the
(112)

nearest cent.

20. vlOO + 3 X 2^ - 10^ ^ a/16
(92)
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21. Which angle appears to have a measure of 45°?
(107)

22. Each small block in this rectangular
^^^^ prism is one cubic inch. What is the

volume of the rectangular prism?

23. Write the standard number for 2.1 x 10^.
(115)

24. This map show^s that Belmond and Clear Lake are
^^^^ about how^ many miles apart?

Clear Lake

Belmond Scale: 10 miles

This table shows the scores earned by the 19 students in the

class. Use this information to answ^er questions 25-27.

25. What wras the median score? Scores on Test a
(114)

26. What was the mode of the scores?
(114)

27. Write a question that refers to the
^^^^ scores in the table and answer the

question.

Number
Correct

Number
of scores

25 3

24 4

23 4

22 5

21 2

20 1

28. (a) Write two unit multipliers for these equivalent
^"^^ measures: 1 lb = 16 oz.

(b) Which unit multiplier would you use to convert

48 ounces to pounds?

29. 5 lb 8 oz
^'''^ +3lb9oz

30. Half a gram of vitamin C is how many milligrams?
(117J

:'
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Finding a Percent

Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math: Count up by ^'s from jq and 1.

I of 30

d. $3.98 + 750

g. 7 X 7, + 1, X

b. 8 X 360

e. 2.5 X 100
2,H- 4,^, X 7, + 1,

c. 25% of SIO.OO

f. 200 • 200

4, X 10,+ 10

Problem Solving: A corner is clipped off a

square piece of paper. Find

the area of the remaining

shape by subtracting the

area of the triangle from
the area of the original.

Sin.

8 in. 10 in.

10 in.

We may choose to name part of a group as a fraction or as

a percent.

One half of this group is shaded.

Fifty percent of this group is shaded.

ooo
ooo

To name part of a whole or part of a group as a percent, we
first name the part as a fraction. Then we convert the

fraction to a percent.

Example 1 Six of the ten circles are shaded. Six is

what percent of ten?

e
OO
OOO
GOOO

Solution First we find the fraction. Six of ten is jq, which equals |.

Then we convert the fraction to a percent by multiplying
|

by 100%.

10

JtCf 1
1

Example 2 Six of the nine circles are shaded. Six

is what percent of nine?

®oo
• •o
ooo
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Solution First we write six of nine as the fraction |, or |. Then we
convert the fraction to a percent.

2 100% 200%— X =
3 1 3

We divide 200% by 3 and write the remainder as a fraction.

3 3

In Example 1 we converted the unreduced fraction to

a percent. In Example 2 we converted the reduced fraction

to a percent. Either the reduced or unreduced form of the

fraction may be used. The equivalent percent is the same
either way.

Example 3 Twelve of the thirty students in the class are boys.

(a) Boys are what percent of the class?

(b) Girls are what percent of the class?

Solution (a) First we find the fraction of the class that is boys.

Twelve of 30 is ^, or |. Now we convert | to a percent.

202m% = 40%
5 1
1

We find that boys are 40% of the class.

(b) To find the percent that is girls, we may convert the

fraction that is girls to a percent. However, we already

have found that the boys are 40% of the class. So we
know that the girls are the rest of the class, which is 60%.

Practice* a. Two is what percent of eight?

b. Two is what percent of six?

c. Two is what percent of five?

d. What percent of $10 is $3?
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e. What percent of $8 is $6?

f. Ten of the 25 students are girls. What percent of the

students are boys?

Problem set l. Mrs. Barker wants to cut a 30-inch piece of licorice

118 '"^' into four equal lengths. How long should she cut each

length of licorice?

2. If 3 panes of glass cost $18.90, then how much would
^^^^

5 panes of glass cost?

3. 5i7 + 2 = 42
(107)

4. The sail boat traveled 24 miles in three hours. At that
^^^^

rate, how far could the sail boat travel in five hours?

24 mi 5 hr—
1
— X

3hr 1

5. 3.5 + 0.35 + n = 5
(42)

6. Write 500 million in standard form.
(115)

7. If the mean of five numbers is 25, what is their sum?
(114)

8. If these numbers were arranged in order of size, which
^^^^ number would be between the other two numbers?

7 1 7I 20
' 2' 3

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

li (a) (b)

(a) 0.05 (b)

(a) (b) 250%
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12.
(92)

2

2
13. 6- ^
f67j 3

1?
3

14.
(

(48)

:3 + 2.16) -.- 0.6 15. 2 = 10

15

16. What is the perimeter of this
'^'^' parallelogram?

17. The formula for the area of a
^^^^ parallelogram is A = bh. Find the

area of a parallelogram with a base

of 31 inches and a height of

2 inches.

I 2 in.

3^ in.

2^ in.

Triangle I and triangle II are congruent. Refer to these

triangles to answer questions 18, 19, and 20.

10 cm
8cnn

10 cm

6 cm

18. What is the perimeter of each triangle?
(90)

19. What is the area of each triangle?
(87)

20. What transformations are needed to position triangle I

^'"'^ on triangle II?

21. In 6 years Tom will be 21. How old was he 6 years ago?
(12)

22. Write the prime factorization of 84 using exponents.
(72)

23. Write the standard number for 3 x 10^.
(115)

24. During the day the temperature rose from -5°F to 12°F.
^^^^ How many degrees did the temperature rise?
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25. To what fraction is the arrow pointing?
(17)

1 2
-(—I—I—I—I—I—I I I—I—I—I—I—I—I—I—I—I—

h

26. What percent of the first ten letters of the alphabet
^"^^ are vowels?

27. If two fifths of the 30 students in the class are boys,
^^^^ then how many girls are in the class?

28. What are the coordinates of the point halfway between
^''^

(0, 0) and (4, 4)?

29. Simon correctly answered 20 of the 25 questions. What
^"^^ percent of the questions did Simon answer correctly?

30. Use a unit multiplier to convert 48 ounces to pounds.
^"'^

(1 lb = 16 oz)

LESSON
119

Sales Tax • Writing Percents as

Fractions, Part 2

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 5's between -25 and 25.

a. I of 16 b.

d. $10.00 - $9.59 e.

g. 10 X 9,- 10,- 2, + 2,-.

9 X 507

0.5 ^ 100

6, X 10, + 2,- 9,- 9

c. 10% of $2.50

f
2400
300

Problem Solving: When Sarah said 7, Tom said 15. When Brad

said 11, Tom said 23. When Hector said 3,

Tom said 7. Figure out the rule Tom used to

change the numbers he was given. What
number would Tom say if Simon says 5?

Sales tax A sales tax is a tax charged on the sale of an item based
upon the selling price. If the sales tax rate is 6%, then for

every dollar of purchase an additional 6^ is charged as a

tax. The tax is collected by the seller and is sent to the
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government. To calculate the sales tax on a purchase, we
multiply the purchase price by the tax rate and round the

product to the nearest cent.

Example 1 If the sales tax rate is 8% , what is the tax on an item with a

price of $6.48?

Solution We write 8% as the decimal 0.08 and multiply $6.48.

$6.48 price

X 0.08 tax rate

$0.5184 tax

We round the product to the nearest cent. We find that the

tax is $0.52.

Example 2 What is the total cost of an $8.96 item plus 6% sales tax?

Solution We find the amount of tax by multiplying $8.96 by 0.06.

$8.96

X 0.06

$0.5376 which rounds to $0.54

To find the total cost, we add the $0.54 tax to the $8.96 price.

$8.96 price

+ $0.54 tax

$9.50 total

Writing Recall that a percent is a fraction with a denominator of

percents as lOO. We write a percent in fraction form by removing the

fractions, percent sign and writing the denominator 100.

part 2
50% = ^^

100

We then reduce the fraction to lowest terms. If the percent

includes a fraction, we actually divide by 100 to simplify

the fraction.

1
. 33-

33-% = -^
3 100
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In this case we divide 33| by 100. We have performed

division problems like this in the problem sets.

33- - 100
3

XQO 1
X

1

We see that 33|% equals |.

Example 3 Convert 3|% to a fraction.

Solution We remove the percent sign and write the denominator 100.

3-% = ^-
3 100

We perform the division.

Kf 1
X

3 XQO 30
10

We find that 3|% equals ^.

Practice a. Find the 8% sales tax on an item that costs $8.75.

b. What is the total cost of a $12.29 item plus 5% sales tax?

c. Convert 12|% to a reduced fraction.

d. Write 14|% as a reduced fraction.

Problem set l. What is the total cost of a $12.60 item plus 7% sales tax?

119
"'^

2. Which is the greatest weight?
^''"

A. 6.24 lb B. 6.4 lb

3. Seven is what percent of 10?
(118)

C. 6.345 lb
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4. Sound travels about 331 miles per second in air. How
^^^^

far will it travel in 60 seconds?

331 mi 60 s

Is 1

5. Write the standard number for (5 x 10^) + (6 x lO^).
(92)

6. If the radius of a circle is seventy-five hundredths of a
^^^^ meter, what is the diameter?

7. Round the product of 3| and 2| to the nearest whole
^^^' number.

8. Compare: 3.71 Q 3.709
(43)

Complete the chart to answer problems 9 and 10.

Fraction Decimal Percent

2^ (a) (b)

(a] 0.85 (b]

9.
(98)

10.
(98)

11. 30% of 60
(112)

12. -
(103) 7

35

5

13. Write 12|% as a reduced fraction.
(119)

14. 3.62 + 12 + 16.9
(38)

15. 0.12 H- (12 - 0.4)
(44)

16. Write ^ as a decimal rounded to the hundredths' place.
(50)

"

17. What whole number multiplied by itself equals 100?
(88)

18. What is the area of this hexagon?
10 cm

(106) 5 cm

19. What is the perimeter of this
^'''^ hexagon?

8 cm

6 cm
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20. What is the volume of this cube?
(99) fO

3 cm

21.
(114)

22.
(94)

What is the mode of the number of days in the twelve

months of the year?

If seven of the containers can hold a

total of 84 ounces, then how many
ounces can 10 containers hold?

d
V

84 ounces

23.
(115)

24.
(16)

25.
(49)

Write the standard number for 4| million.

Round 58,697,284 to the nearest million.

Which arrow is pointing to 0.4?

A B CD
\ \ II

-*—I—l-H—I—I—I—I I
I

I—I—I—I—I—I

—

I I *

-1 1

26.
(117)

27.
(74)

28.
(119)

29.
(115)

30.
(94)

When Rosita was born, she weighed 7 pounds, 9 ounces.

Two months later she weighed 9 pounds, 7 ounces. How
much weight did she gain in two months?

The coordinates of three vertices of a parallelogram

are (0, 0), (5, 0), and (6, 3).

(a) What are the coordinates of the fourth vertex?

(b) What is the area of the parallelogram?

Convert 16|% to a fraction.

2 gal 2 qt 1 pt

+ 2 gal 2 qt 1 pt

Gilbert started the trip with a full tank of gas. He drove

323.4 miles then refilled the tank with 14.2 gallons of

gas. How can Gilbert calculate the average number of

miles he traveled on each gallon of gas?

I
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INVESTIGATION Compound Interest

4
Materials needed for investigation:

• Calculator

• Access to newspapers

When money is loaned or borrow^ed there is usually an
agreement betw^een the lender and the borrow^er that the

borrower will repay the loan amount, called the principal,

plus an additional amount, called the interest. When a

person deposits money into a savings account, the person

is effectively loaning the money to the bank or savings

institution for the institution's use. Therefore, the savings

institution agrees to pay interest on the money in the

savings account. The following question and explanation

describes how interest accumulates in a savings account.

Samantha deposited $2000 in an account that pays

10% per year. If she does not withdraw any money from

the account, how much money will be in the account

(a) after one year, (b) after two years, and (c) after three

years?

We show the arithmetic solution below.

(a) First year (b) Second year (c) Third year

Start with $2000 r—^ Start With $2200 r—*- Start with $2420

Int. rate x 0.10 Int. rate x 0.10 Int. rate x O.IO

Interest $200.00 Interest $220.00 Interest $242.00

Total $2200.00 Total $2420.00 Total $2662.00

We found the total amount of money in the account

for each year by adding the interest earned that year to the

amount of money in the account at the start of that year.

Notice that each year the amount of interest earned

increases, even though the interest rate stays the same.

The interest earned increases because the interest earned

in the prior year(s) earned interest along with the

principal. Interest earning interest is called compound
interest. The effect of compound interest becomes more

dramatic as the number of years increases.
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In our arithmetic solution we multiplied by 10%
(0.10) to show the amount of interest earned. Instead of

multiplying by 10% and adding, we may multiply by
110% (1.10) to find the total amount in the account after

each year.

(a) First year (b) Second year (c) Third year

Start with $2000
X 1.10

Total $2200.00 —

'

1

—— Start with $2200
X 1.10

Total $2420.00 1

r— Start with $2420
X 1.10

Total $2662.00

We will use this second method with a calculator. To find

the amount of money in Samantha's account after one,

two, and three years, we follow this keystroke sequence,

using 1.1 for 110%.

Display

_2__0__0 0_^^^B^Hr||^ 2200

_2<___r;^_j ^ 2420

X 1 . 1 = 2662

Calculator l. After three years, $2662 was in Samantha's account. If

problems the account continues to earn 10% interest, how much
money would be in the account (a) after 10 years?

(b) after 20 years? (Round answers to the nearest cent.)

2. Nelson deposited S2000 in an account that pays 9% per

year. If he does not withdraw any money from the

account, how much will be in the account (a) after

three years, (b) after 10 years, and (c) after 20 years?

(Multiply by 1.09. Round the answers to the nearest cent.)

3. How much more money was in Samantha's account

than in Nelson's account (a) after three years, (b) after

10 years, and (c) after 20 years?

We may use the memory key to reduce the number of

keystrokes. Suppose that Gilbert deposited $2000 in an
account that pays 7% interest. To find the amount of

money in the account after several years, we will
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repeatedly multiply by 1.07. We will enter 1.07 into the

memory by using the "enter memory" key. Abbreviations
on memory keys vary. Determine which memory keys are

the "enter memory" ->M and "recall memory" MR keys on
your calculator. We use this key sequence to enter 107%
into the memory.

Now we can use the recall memory key instead of 1.07 to

perform the calculations. We find the amount of money in

Gilbert's account after one and two years with this

sequence of keystrokes.

Display

_2 0__0 ^ilR._J 2140

^ X MR ^B jii jiiyy B y

4. Use the memory keys to find the amount of money in

Gilbert's account (a) after three years, (b) after 10

years, and (c) after 20 years.

5. A bank offers an annual percentage rate (APR) of

6.29%.

(a) By what number do we multiply a deposit to find

the total amount in an account at this rate after one

year?

(b) Maria deposited $1000.00 into an account at this

rate. How much money was in the account after

three years?

6. Find an advertisement by a bank or other savings

institution offering an interest rate to savers. Write a

problem based on the advertisement for your

classmates to answer. Be sure to provide an answer to

your problem.

Collected problems may be used to provide distributed

practice on this topic during the rest of the year.
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LESSON
120

Classifying Triangles

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math: Count down by 2's from 10 to -10.

a. I of 16 b. 4 X 560

d. $8.98 + 49(2 e. 0.375 x 100

g. 11 X 6, - 2, aT, X 3, + 1, aT, X 10, - l,f~

c. 50% of $2.50

f. 50 • 400

Problem Solving: Copy this problem and fill

in the missing digits.

[Hint: The product is a

perfect square.)

3 1

All three-sided polygons are triangles, but not all triangles

are alike. We distinguish between different types of

triangles based on the relative measures of the sides and on
the measures of the angles.

We will first consider three different triangles based

on the relative measures of their sides.

Triangles Classified by Their Sides

Name Example Description

Equilateral A All three sides are

equal in length.

Isosceles X\/\ At least two of the three

sides are equal in length.

Scalene /\ All three sides are

different lengths.

All three sides of an equilateral triangle are equal in

length. All three angles are equal in measure. At least two
of the three sides of an isosceles triangle are equal in

length. At least two of the angles are equal in measure. All

three sides of a scalene triangle are different lengths. All

three angles have different measures.
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Next we consider triangles classified by their angles.

In an earlier lesson we learned the names of three different

kinds of angles: acute, right, and obtuse. We use these

words to describe triangles as well.

Triangles Classified by Their Angles

Name Example Description

Acute triangle A All three angles are acute.

Right triangle ^^^ One angle is a right angle.

Obtuse triangle^ One angle is an obtuse

angle.

Each angle of an equilateral triangle measures 60°, so an

equilateral triangle is also an acute triangle. An isosceles

triangle may be an acute triangle, a right triangle, or an

obtuse triangle. A scalene triangle may also be an acute,

right, or obtuse triangle.

Practice a. One side of an equilateral triangle measures 15 cm.

What is the perimeter of the triangle?

b. "An equilateral triangle is also an acute triangle." True

or false?

c. "All acute triangles are equilateral triangles." True or

false?

d. Two sides of a triangle are 3 in. and 4 in. If the

perimeter is 10 in., what type of triangle is it?

e. Is every right triangle a scalene triangle? (Yes or No) i

'
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Problem set l. The 306 students were assigned to ten rooms so that

120 '^^^' there were 30 or 31 students in each room. How many
rooms had exactly 30 students?

2. If 5 feet of ribbon cost $1.20, then 10 feet of ribbon
^^^^ would cost how much?

3. Six is what percent of 15?
(118)

4. The multiple choice question has four choices. One of
^^^^ the choices has to be correct, but George had no idea

which one. If George simply guesses, what is the

probability that he will guess the correct answer?

5. If f of the 30 students in the class are boys, then what
^^^^

is the ratio of boys to girls in thfe class?

6. Write 1.2 x 10^ as a standard number.
(115)

7. The cost (c) of produce is related to its price per
^^^^ pound ip) and its weight [w] by this formula: c = pw.

Find the cost when p is ^°-^^, and pvis 5 pounds.
•* 1 pound ^

8. Arrange these numbers in order from least to greatest:
(43)

9.9, 9.95, 9.925, 9.09

Complete the chart to answer problems 9 and 10.

9.
(98)

10.
(98)

Fraction Decimal Percent

3^ (a) (b)

(a) (b) 15%

11. 40% of $3.20
(112)

12. f
(103) O

16

12

12 1
13. 1- X 1- X 3-
(71) 2 3 5
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14. 6 + 3- + 4.6 (decimal answer)
(85J 4

15. If the sales tax rate is 7%, what is the tax on a $5.85 i

^"'^ purchase?

16. Use division by primes to find the prime factors of
^^^^ 648. Then write the prime factorization of 648 using

exponents.

17. If a 32-ounce box of cereal costs $3.84, what is the cost
^^^^ per ounce?

18. Find the area of the trapezoid by
^^^^^ combining the area of the

rectangle and the area of the

triangle. 6 m
8m

4 m

19. The radius of a circle is 10 cm. What is the
^^°^^ circumference of the circle?

20. The volume of the pyramid is |
^^^^ the volume of the cube. What is

the volume of the pyramid?
3 cm

21. 0.67 = 54
(48)

22. Use a number line to find the number that is four more
'''^ than-1.

23. What type of a triangle contains an angle that
^''""^ measures 90°?

24. Draw an obtuse triangle.
(120)



Problem set 120 587

25. What temperature is shown on the
'^^^ thermometer?

^7^

- -10°F

I
0°F

26. An
(120)

equilateral triangle and a

square share a common side. If

the area of the square is 100 mm^,
then what is the perimeter of the

triangle?

27. Write 11^% as a reduced fraction.
(119)

28. The heights of the five starters on the basketball team
^^^^'

are listed below. Find the mean, median, and range of

these measures.

181 cm, 177 cm, 189 cm, 158 cm, 195 cm

29. George bought two bunches of bananas. The smaller
^^^^^ bunch weighed 2 lb, 12 oz. The larger bunch weighed

3 lb, 8 oz. What was the total weight of the two
bunches of bananas?

30. Which type of triangle has no lines of symmetry?

A. Equilateral B. Isosceles C. Scalene

I
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LESSON
121

Adding Integers

Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math:

b. 7 X 406
1 f

400

a. I of 16

d. 5 is what % of 10? e. 0.4 x 20

g. 10 X 20, H- 4, - 1, aT, X 5, + 1, aT

c. 20% of $5.00
r 2000

Problem Solving: How many five-digit zip codes are possible if

00000 is not used?

The dots on this number line mark the integers from
negative five to positive five (-5 to +5).

-5 5

Recall that integers include all of the counting numbers

(1, 2, 3, ...), their negatives (-1, -2, -3, ...), and zero with

no fractions between them. In this book we will practice

adding, subtracting, multiplying, and dividing integers.

This lesson is about adding integers.

If we consider a rise in temperature of five degrees as a

positive five (+5) and a fall in temperature of five degrees as

a negative five (-5), we may use the scale on a thermometer

to keep track of the addition.

Imagine that the temperature is

0°F. If the temperature falls five

degrees (-5) and then falls another five

degrees (-5), the result is a temperature

of -10°F. When we add two negative

numbers the sum is negative.

-5 + -5 = -10

rr\

-5

-5

0°F

-5°F

-10°F
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Imagine a different situation. Again

the starting temperature is 0°F. First the

temperature fahs five degrees (-5). Next

the temperature rises five degrees (+5).

This brings the temperature back to

zero. The numbers -5 and +5 are

opposites. When we add opposites the

sum IS zero.

-5 + +5 =

r7\

-5 +5

I

0°F

-5°F

If the temperature rises five

degrees (+5) from zero, and then falls

ten degrees (-10), the temperature

v^ill fall through zero to five degrees

below^ zero (-5). The sum is less than

zero because the temperature fell

more than it rose.

+5 + -10 = -5

/7^

+5

-10

5°F

-0°F

i"

Example 1 +8 + -5

Solution We w^ill illustrate this addition with a number line. We
begin at zero and move in a positive direction eight units.

From +8 we move in a negative direction, or to the left,

five units to +3.

I
I

I I I
I

I

-5

+ 8

H—I

—

\

—
\—I—

^

-10 -5 5

+8 + -5 = +3

10

The sum is +3, which we write as 3.
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Example 2 -5 + -3

Solution Again using a number line, we start at zero and move in a

negative direction, or to the left, five units to -5. From -5

we continue moving left three units to -8.

-3 -5
l-« !-•

1

—
1 1

\ \ \
\

\ \ \

1

\
\

1 1 1 1 1 1 1 1 1 ^
-10 -5 5 10

-5 + -3 = -8

The sum is -8.

Example 3 -6 + +6

Solution On a number line we start at zero and return to zero.

+6

-6

——I
1 1 1 1 1 1 1

—

]
1 1 1 1 1 1 1 1 1 1 1 1—

—

-10 -5 5 10

Example 4 (+6) + (-6)

Solution Sometimes positive and negative numbers are written

with parentheses. The parentheses help us see that the

positive or negative sign is the sign of the number and not

an addition or subtraction operation.

(+6) + (-6) =

Practice* Find each sum. Illustrate problems (a)-(d) by sketching a

number line. Solve (e)-(h) mentally.

a. -3 + +4 b. +4 + -3

c. -3 + +3 d. -3 + -4

e. (+3) + (-4) f. (+10) + (-5)

g. (-10) + (-5) h. (-10) + (+5)
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Problem set

121

1. If Tony reads 30 pages each day, how many days will
^"^^

it take him to finish a 200-page book?

2. What fraction of the letters in the word Alabama are A's?
(29)

3. A box that is two feet long,
'^^' two feet wide, and one foot deep

has a volume of how many cubic 2 ft

feet?

4. If Sarah is batting at a rate of 3 hits in every 10 at-bats,
^^°^^ then how many hits is she likely to get in 80 at-bats?

5. Write the number ninety-six million, fifty thousand,
^^^^ eight hundred.

6. Compare: (10 + 9} + 8 Q 10 + (9 + 8)
(9)

7. The mean of 3 numbers is 7. Two of the numbers are 8
^"'^ and 9. What is the third number?

8. (-^8) + (-5)
(121)

9. Find 30% of $6.40.
(112)

Complete the chart to answer problems 10 and 11.

10.
(98)

11.
(98)

Fraction Decimal Percent

(a) 1.3 (b)

(a) (b) 6%

12. 4- in. - 1- in.
(62) 4 2

13. 5-1-
(67) 3

14. 5.1 + 4- (decimal answer)
(85) 4

15. 4 ^ (0.24 ^ 6)
(48)

16. (-6) + (-3)
(121)
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17. What is the area of this parallelogram?
(90)

20 mm

18 mm
16 mm

18. What is the perimeter of this parallelogram?
(90j

19. The diameter of a circle is 8 in. What is its circumference?
(105)

20. Complete the proportion: — = —
(103) 30 z4

21. Describe the appearance of an acute triangle and sketch
^^^"^ an example.

22. If 12 mongooses weigh 72 pounds, how much would
(104) ^QQ mongooses weigh?

23. Pluto's average distance from the sun is about 3|
^^^^' billion miles. Write that number in standard form.

24. Illustrate the addition of -4 and +2 on a number line.
(121)

25. What is the total cost of a chicken sandwich, a salad,
^"^^ and a small juice, including 6% tax?

Menu

Chicken $2.99

Sandwich

Salad $1.29

Juice: Sm. $0.79

Lg. $0.99

1 11
26. Compare: 2 2 2(75)
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27. The median height of the students in the class was
'^"^^ 60 inches. About what percent of the students were

taller than 60 inches?

28. 5 hr, 10 min - 3 hr, 45 min
(115)

29. Convert l|% to a fraction.
(119)

30. Use a unit multiplier to convert 20 bushels to pecks.
^"'^

(4 pecks = 1 bushel)

LESSON
122

Finding a Whole When a

Fraction is Known

Facts Practice: Add Integers (Test O in Test Masters)

Mental Math:

a. I of 16 b. 3 X 760 c. 25%ofS80.00
d. 5 is what % of 20?_ e. 0.6 x 40 f. 60 • 700

g. 8 X 8, - 1, - 7, \ ,
X 4, - 2, X 3,-2

Problem Solving: Coins from the vending machine were put

into coin rolls. Forty nickels fill a roll, 50

dimes fill a roll, and 40 quarters fill a roll. The
coins in the machine filled four quarter rolls,

two dime rolls, and three nickel rolls. All nine

rolls equaled how much money?

Consider the following fractional part problem.

Two fifths of the students in the class are boys. If

there are ten boys in the class, how many students

are in the class?

A diagram can help us understand

and solve this problem. We have

drawn a rectangle to represent the

whole class. The problem states that

two fifths are boys, so we divide the

rectangle into five parts. Two of the

parts are boys, so three of the parts are

girls.

in the class

>

3
5 girls <

2
-p- boys <
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We are also told that there are ten

boys in the class. In our diagram ten

boys are in two of the parts. Since ten

divided by two is five, there are five

students in each part. All of the

students is all five parts, so there are

25 students in all. We complete the

diagram.

25 students

in the class

>

5

3
5- girls < 5

5

2
5" boys -<

5

5

Example 1 Three eighths of the people in the town voted. If 120 of the

people in the town voted, how many people lived in the

town?

Solution We are told that | of the town voted,

so we divide the whole into eight

parts and mark off three of the parts.

We are told that these three parts

total 120 people. If the three parts

are 120, then each part must be 40

(120 - 3 = 40). If each part is 40,

then all eight parts must be 8 times

40, which is 320.

320 people live

in the town.

>

40

-I voted < 40

40

40

40

5 did not

8 vote ]

40

40

40

Example 2 Six is 3 of what number?

Solution A larger number has been divided into

three parts. Six is one of the three

parts. Since each part equals six, all

three parts equal 18.

The larger

number is 18.

-^ of the

number is 6.

Example 3 Six is f of what number?
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Solution A larger number has been divided into

three parts. Two of the three parts

total six. So each part equals three

(6 -H 2 = 3). Since each part equals

three, all three parts equal 9.

The larger

number is 9.

3

"1 of the

number "

is 6.

3

3

Practice* a. Eight is I of what number?

b. Eight is I of what number?

c. Eight is I of what number?

d. Nine is | of what number?

e. Sixty is | of what number?

f. Three fifths of the students in the class were girls. If

there were 18 girls in the class, how many students

were in the class?

Problem set l. Three fifths of the people in the town voted. If 120 of

122 '^^^' the people in the town voted, how many people lived

in the town?

2. If 130 children are separated as equally as possible
'^"^^

into 4 groups, how many will be in each group? (Write

the number of children in each of the four groups.)

3. If the parking lot charges $1.25 per half hour, what is

^^^' the cost of parking a car from 11:15 a.m. to 2:45 p.m.?

4. (a) What percent of this circle is

''" shaded?

(b) What percent of the circle is

not shaded?

5. Jackson correctly answered 46 of the 50 questions.
^"^^ What percent of the questions did Jackson answer

correctly?
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6. The coordinates of the vertices of a triangle are (3, 6),
^''^

(5, 0), and (0, 0). What is the area of the triangle?

7. Write one hundred five thousandths as a decimal number.
(35)

8. Round the quotient of $7.00 ^ 9 to the nearest cent.
(50)

9. Arrange in order from least to greatest:
(95)

81%, -,0.815
5

10. What number is 70% of 80?
(112)

11. Six is Q of what number?
(122)

12. Six is I of v^hat number?
(122)

f 2\
13. 5 -- if
(62)

V 3j 2
14 2— ^ 1—
(67)

"J ^

15. 0.625 X 2.4

16. The prime factorization of 24 is 2x2x2x3,
^^^^ v^hich we can write as 2^ x 3. Write the prime

factorization of 36 using exponents.

17. What is the total price of a $12.50 item plus 6% sales tax?
(119)

18. What is the area of this pentagon?
(106)

9 in.

Sin. i

5 In.

12 in.

19. Write the standard numeral for 6 x 10^.
I

(115)

20. The diameter of a bike wheel is 20 inches. What is the
^^^^^ distance around the wheel?
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21. If each small cube is one cubic
'^^^ inch, what is the volume of this

rectangular solid?

22. Draw a triangle in which each angle is smaller than a
'^^"^

right angle. What type of triangle is it?

23. The mean, median, and mode of student scores on a test
"''' were 89, 87, and 92, respectively. About half of the

students scored what score or higher?

24. Illustrate the addition of -2 and +5 on a number line.
(121)

25. If the arrow is spun, what is the
^^^' probability that it will end up point-

ing to a number greater than 1?

26. By rotation and translation, these /^^ /^^
^^"^^ two congruent triangles can be

arranged to form a:

A. Square B. Parallelogram C. Hexagon

27. -5 + -5 + -5
(121)

28. The ratio of cattle to horses on the ranch was 15 to 2.

^^"' The combined number of cattle and horses was 1020.

How many horses were on the ranch? Make a ratio box.

(92)

29. A 100 +32 X 5 - a/81 ^ 3

30. Which of these figures has the greatest number of lines
'^^"' of symmetry?

A. A B. O
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LESSON
123

Square Roots of Numbers
Greater Than 100 • Functions

Facts Practice: Add Integers (Test O in Test Masters)

Mental Math:

a. ^ of what number is 6?

d. 10 is what % of 20?

g. 8 X 7,- 2,^ 2,+ 9, aT, X

b. ^of80
e. 0.8 X 60

7,- 2,^ 5

Problem Solving: A small rectangle is cut

from a larger rectangular

piece of paper. Find the

area of the remaining

shape by subtracting the

area of the smaller

rectangle from the area

of the larger rectangle.

c. 30% of $10.00
f 2500
^* 500

7 cm

3 cm
5 cm

10 cm

Square roots

of numbers
greater than

100

Example 1

Solution

We have practiced finding square roots of perfect squares

from 1 to 100. In this lesson we will find the square roots of

perfect squares greater than 100. We will use a "guess and
check" method. As we practice, our "guesses" improve and
we begin to see clues that help us estimate the answer.

'400

We need to find a number that, when multiplied by itself,

has a product of 400.

D X D = 400

We know that V400 is more than 10 because 10 x 10

equals 100. We also know that V400 is much less than 100

because 100 x 100 equals 10,000. Since V4 equals 2, the

4 in V400 hints that we should try 20.

20 X 20 = 400

We find V400 equals 20.

Example 2 ^625

J_
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Solution Since \625 is greater than a 400, which we just answered

in Example 1, we know that Ai625 is greater than 20. We
find that a 625 is less than 30 because 30 x 30 equals

900. Since the last digit is 5, perhaps a 625 is 25. We
multiply to find out.

25

X 25

125

50

625

WefindV625is25.

Functions Nathan thought of a rule that would use the length of a

side of a square to find the perimeter of the square. He
recorded the results in a table in which S stands for the

length of a side of a square and P stands for the perimeter

of the square.

s P

5 20

7 28

10 40

15 ?

Nathan created a function, which is defined as a

pairing of one unknown, in this case the length of a side,

with exactly one other unknown, in this case the

perimeter. We say the perimeter of a square is a function

of the length of each side of the square. The rule of the

function is to multiply the length of the side by 4 to find

the perimeter. The rule can be expressed in a formula.

P = 4S

We find a missing number in the table by appl^dng the

rule to the number we are given. In the table we see that

when S is 5, P is 20. When S is 7, P is 28. When S is 10, P
is 40. To find P when S is 15, we multiply 15 by 4. So the

missing number is 60.
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Example 3 Find the rule for this function. Then
use the rule to find the number for m
when 7 is 7.

1 717

5 20

7 ?

10 25

15 30

Solution We study the table to discover the rule of the function. We
see that when 7 is 5, 777 is 20. We might guess that the rule

is to multiply 1 by 4. However, when 1 is 10, 777 is 25. Since

10 X 4 is not 25, we know that this guess is incorrect. We
need to figure out another rule. We notice that 20 is 15

more than 5 and we see that 25 is 15 more than 10. We
guess that the rule is to add 15 to 7. In the last line of the

table, 7 is 15 and 777 is 30, which fits the rule. So to find 777

when 7 is 7, we add 15 to 7.

7 + 15 = 22

The missing number in the table is 22.

Instead of using the letter 717 in the

table in this example, we could have

written the rule. In this table, 7+15
has replaced 777 which means to add
15 to the number for 7. We show this

type of table in the next example.

Example 4 Find the missing number in this function table.

7 7 + 15

5 20

7 ?

10 25

15 30

X 2 3 4

3x - 2 4 7 ?

Solution This table is arranged horizontally. The rule of the

function is stated in the table: Multiply the x number by 3

and then subtract 2. To find the missing number in the

table, we apply the rule of the function when x is 4.

3x - 2

3(4) - 2 = 10

We find that the missing number is 10.
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Practice Find each square root:

a. a169 b. A 484 c. a961

Find the missing number in each function:

d. I „ I „ I e.X y
3 1

5 3

6 4

10 ?

a b

3 8

5 10

7 12

? 15

f. X 3 6 8 g- X 3 ? 7

3x + 1 10 19 ? 3x - 1 8 11 20

Problem set l. A 32-ounce box of cereal can fill how many 5-ounce

123 ^'"^ bowls?

2. Which amount of time is shortest?
(43)

A. 9.99 s B. 10.0 s C. 9.8 s D. 9.85 s

3. What percent of this circle is not
^''' shaded?

4. Three is | of what number?
(122)

5. Write the standard number for (s x 10^) + (3 x 10^).
(92)

6. How much is the sales tax on an $18,000 car if the
^"^^

sales tax rate is 7%?

7. Estimate the product of 496 and 304.
(16)

8. If you know the circumference of a circle, how can
^^^^ you calculate the diameter of the circle?
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Complete the chart to answer problems 9 and 10.

9.
(98)

10.
(98)

Fraction Decimal Percent

1

10 (a) (b)

(a) 1.9 (b)

11. How much money is 70% of $6.30?
(112)

12. si + 2- + 5-
(59) 2 4 8

3 2
13. - X 1- X 2.5 (fraction answer)
(85) 5 3

14. 0.2 - (1 - 0.875)
(38)

15. 0.144 - (2 - 0.25)
(44)

16. If a 16-ounce can of soup costs 64 cents, what is the
^^^^ cost for each ounce of soup?

17.
(123)

18.
(99)

900 - A;9

What is the volume of this

rectangular prism?
10 mm

30 mm
^ ^^ 20 mm

19.
(105)

20.
(107)

21.
(115)

22.
(61)

23.
(115)

A circular wading pool that is six feet across is how
many feet around?

A straight angle measures 180°. How
many degrees is the measure of an

angle that is | of a straight angle?

5 feet, 2 inches - 4 feet, 9 inches

What number is the largest two-digit prime number?

Write 200 billion in standard form.
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24. Illustrate the addition of +4 and -7 on a number line.
1121}

25. Find the rule for this function and
^^^^^ use the rule to find the missing

number.

a 3 5 7 10

b 9 15 ? 30

26. Drawing one marble from a bag containing only one
^^^^ red, two white, and three blue marbles, what is the

probability of drawing:

(a) a white marble?

(b) a black marble?

27. Convert 2l% to a fraction.
(119)

28. -3 + -3 + -3 + -3
(121)

29. The ratio of left-handed to right-handed students in
^"^^ the room was 1 to 5. If there were 30 students in the

room, how many were left handed? Make a ratio box.

30. The diameter of the circle is one
^'''^

inch.

(a) What is the perimeter of the

square?

(b) What is the circumference of

the circle? 1 inch
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LESSON
124

Estimating Area

Facts Practice: Percents to Fractions and Decimals (Test M in

Test Masters)

Mental Math:

a.

d. 10 is what % of 40?
f ofl5

e. 0.3 X 20

b. c. 40% of $20.00

f. 300 • 300

g. 10 X 10, - 10, -H 2, - 1, ^ 4, X 3, - 1, ^ 4

Problem Solving: When Tom said 9, Sarah said 80. When Brad

said 6, Sarah said 35. When Diana said 7,

Sarah said 48. Figure out the rule Sarah used

to change the numbers she was given. What
number would Sarah say if Sonia said 10?

We can estimate the area of a figure using a grid by counting

the number of square units enclosed by the figure.

Example This circle is drawn on a grid.

(a) How many units is the radius of

the circle?

(b) Estimate the area of the circle.

Solution (a) To find the radius of the circle, we may either find the

diameter of the circle and divide by two, or we may
locate the center of the circle and count units to the

circle. We find that the radius is 3 units.

(b) To estimate the area of the circle, we count the square

units enclosed by the circle. We have shaded the

squares that have most of their area within the circle.

We have shaded 24 square units. There are eight

squares that have about half of their area in the circle.

We have marked these squares with a dot. We will

count each of these squares as half of a square. Since
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eight halves is four, we add four square units to 24

square units to make our estimate of the area of the

circle 28 square units.

"A

<)

Activity: Estimating Area

Materials needed:

• One-inch grid paper or graph paper with one-

inch divisions emphasized.

On a sheet of grid paper, trace the outline of your shoe or

of your hand with your fingers together. Then estimate the

area enclosed by the outline.

Practice a. The radius of this circle is 4 units. Estimate the area of

this circle by counting the squares within the circle.

o

b. Draw an irregular shape on grid paper and estimate its

area.
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Problem set l. if 52 cards are dealt to 7 people as evenly as possible,

1 24 ^^"^ how many people will end up with 8 cards?

2. About how long is a new pencil?
(7)

A. 1.8 cm B. 18 cm C. 180 cm

3. 2 pounds, 10 ounces + 1 pound, 8 ounces
(117)

4. Recall that the symbol ^ means "is not equal to."
'^^^ Which statement is true?

A. - ^ — B. - ^ — C. - ^ 0.75
4 12 4 16 4

5. How much money is 25% of $48.00?
(112)

6. As Perry peered out his window he saw 48 trucks, 84
^^^^

cars, and 12 motorcycles go by his home. What was
the ratio of trucks to cars that Perry saw?

7. What is the mean of 17, 24, 27, and 28? -

(114)

8. Arrange in order from least to greatest:
(73)

6.1, V36, 6^
4

9. Nine cookies were left in the package. That was ^ of
^^^^ the original number of cookies. How many were in the

package originally?

10. Buz measured the circumference of the trunk of the
'^"^^ old oak tree. How can Buz calculate the approximate

diameter of the tree?

11. Twelve is | of what number?
(122)

2
12. 2- +
(62) 3

5^ - 2-
V

3 2;

2 1
13. 6^ ^ 4^
(67) 3 6

1
14. 4- + 3.2 (decimal answer)
(85) 4
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15. 1 - (0.1)2
(92)

16. Use a unit multiplier to convert 2.5 pounds to ounces.
(116)

17. An angle that measures 100° is

^^"^^ what type of angle?
80° \ 100^

18. What is the perimeter of this hexagon?
(102)

1.8 cm

1.4 cm

3 cm

4 cm

19. We show two lines of symmetry
^"^^

for this square. A square has a total

of how many lines of symmetry?

L_/

20. Each edge of a cube measures 4 feet. What is the
^^^^ volume of the cube?

f 12
21. Complete the proportion: -^ = —
(103) IZ lb

22. Find the rule for this function.
(123)

-Yh.en use the rule to figure out the

missing number.

23. Write the standard number for
^"'^ 1.25 X 10^.

24. Illustrate the sum of -4 and +7 on
^^^^^

a number line.

X y
2 10

3 15

5 25

? 40
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25. (a) How many millimeters long is
^^'

this line segment?

(b] How many centimeters long is

the line segment? (Write the

answer as a decimal number.)

cm -
Y \

I I I I I I I M I I I I I I I II ill M ll I II ll I I ,

26. Convert 7|% to a fraction.
(119)

27. At noon the temperature was -3°F. By sunset the
^^"^ temperature dropped another five degrees. Then what

was the temperature?

28. There were three red, three white, and three blue
^^^^ marbles in a bag. Sam drew a white marble out of the

bag and held it. If he draws another marble out of the

bag, what is the probability that the second marble

will also be white?

29. V441
(123)

30. Five dollars is what percent of $25?
(118)
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LESSON
125

Using a Protractor

to Measure an Angle

Facts Practice: Add Integers (Test in Test Masters)

Mental Math:

a. I of what number is 8?

d. 10 is what % of 50?

g. 1 of 40, + 1, ^ 3, X 5, +

b. |of32
e. 0.5 X 40

1,- 4, X 3, + 1

c. 40%
f 4000
^' 80
-5- 4

of $30.00

Problem Solving: Copy the problem and fill

the missing digits.

in 8_9

+ _8_

__8

In this lesson we will practice using a tool that helps us

measure the size of angles. The tool is a protractor. To
measure an angle, we place the center point of the

protractor on the vertex of the angle, and we place one of

the zero marks on one ray of the angle. Where the other ray

of the angle passes through the scale we can read the size

of the angle.

,#f'\ 80 90 lio //'X.

^A

The scale on a protractor has two sets of numbers. One
set is for measuring angles starting from the right side, and
the other set is for measuring angles starting from the left

side. The easiest way to be sure we are reading from the

correct scale is to decide if the angle we are measuring is

acute or obtuse. Looking at ZAOB we read the numbers
45° and 135°. Since the angle is less than 90° (acute), it

must be 45° and not 135°.
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Practice* What is the measure of each of these angles?

a. ZAOC b. ZAOE c. ZAOF

d. ZAOH e. ZIOH f. ZIOE

G F

k 'i

,***nT

Use your own protractor to find the measure of each of

these angles:

g. ZRMS

R ^

h. ZVMT
;

i. ZVMS

To draw angles with a protractor, follow these steps. Begin

by drawing a horizontal ray.

horizontal ray

endpoint
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Next, position the protractor so that the center point of the

protractor is on the endpoint of the ray and a zero degree

mark of the protractor is on the ray.

Then, with the protractor in position, make a dot on the

paper at the mark on the protractor for the angle you wish
to draw. Finally, remove the protractor and draw a ray

from the endpoint of the first ray through the dot you
made. Use your protractor to draw angles with these

measures.

j. 30° k. 80° 1. 110°

Problem set l. How many trips would it take to fill a 70-gallon water

125 ^"^^ tank with a 4-gallon water bucket?

2. What time is 6 hours and 23 minutes before 8:00 p.m.?
(32)

3. The mean, median, and mode of student scores on a
^"^^

test were 89, 87, and 92, respectively. Which score

was made most often on the test?

4. Fourteen of the 32 students in the class are girls. What
'^^'

is the boy-girl ratio in the class?

5. What number is 75% of 16?
(n2)

6. What is the total price of an $85.00 item including 8%
^"'^ sales tax?

7. Use a unit multiplier to convert 10 inches to centimeters.
^"'^

(1 in. = 2.54 cm)
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8. Compare: i ofsQ - of 16
(22)

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

If (a) (b)

(a) 0.1 (b)

(a) (b) 110%

12. 2.4 + - (decimal answer)
(85) 5

S 2
13. 5 X - X 2-
(71) 4 3

14. 1 - (0.1 - 0.01)
(38)

15. 0.9 - (3 ^ 0.5)
(83)

16. 402 _ ^400
(123)

17. The coordinates of three points that are on the same
^''^ line are (-2, 3), (0, 1), and (4, y). What number should

replace y in the third set of coordinates?

18. What is the area of the shaded portion of this
^^^^ parallelogram?

9 cm

6 cm

19. What is the circumference of a circle that has a radius
^'''^ of 5 meters?

20. For this triangular prism, list the number of its:

(89)

(a) faces

(b) edges

(c) vertices
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21. What is the Value of^ in A = ^bh when b is 8 cm and
'''^

i] is 5 cm?

22. Ten is | of what number?
(122)

23. In the figure we show one line of
^"^^ symmetry of an equilateral triangle.

An equilateral triangle has a total

of how many lines of symmetry?

24. (a) (-12) + (-8)
(121)

[h] -12 + +8

25. In a bag are four red marbles, five white marbles, and
'^^' six blue marbles. If a marble is drawn from the bag,

what is the probability that the marble will be white?

26. (a) What is the radius of the circle?
^^^^'

(b) Estimate the area of this circle.

2 units

27. 5 lb, 3 oz - 2 lb, 7 oz
(117)

Refer to this illustration to find the measure of each angle

in problems 28, 29, and 30.

A — ^G

28. ZAOB
(125)

29. ZGOF
(125)

30. ZGOB
(125)



614 Math 76

LESSON
126

Opposites • Algebraic Addition

Facts Practice: Add Integers (Test O in Test Masters)

Mental Math:

. I of 40 c. 60% of $50.00

d. 10 is what % of 100? e. 0.7 x 60 f. 1000 • 1000

g. 6 X 8, + 1, aT, X 5, + I.aT, X 3,+ 2,H- 5, V~

a. 10 is f of what number?

Problem Solving: The matting of the picture

frame surrounded the picture.

The outside dimensions of the

matting were 11 in. by 13 in.

The inside dimensions were

8 in. by 10 in. What was the

area of the matting?

11 in.

Sin.

10 in. 13 in.

Opposites Opposites are numbers that can be written with the same
digits but with opposite signs. The opposite of 3 is -3, and
the opposite of -5 is 5 (which can be written +5).

Opposites are the same distance from zero on the

number Hne, but they lie in opposite directions.

r
opposites "1

-5-3 3 5

t f
' opposites '

If opposites are added, the sum is zero.

-3 + +3 = -5 + +5 =

Example 1 Find the opposite of these numbers:

(a) -7 (b) 10

Solution The opposite of a number is written with the same digits

but with the sign reversed.

(a) The opposite of -7 is +7, which equals 7.

(b) The opposite of 10 (which is positive) is -10.
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Algebraic Using opposites allows us to change any subtraction

addition problem into an addition problem. Consider this

subtraction problem.

10-6

Instead of subtracting 6 from 10, we may add the opposite

of 6 to 10. The opposite of 6 is -6.

10 + -6

In both problems the answer is 4. Adding the opposite of a

number to subtract is called algebraic addition. Instead of

subtracting we will use algebraic addition to solve

subtraction problems.

Example 2 -lo —

6

Solution This problem directs us to subtract a negative six from
negative ten. Instead, we may add the opposite of negative

six to negative ten.

-10 - -6

i T
-10 + +6 = -4

Example 3 (-3) - (+5)

Solution Instead of subtracting a positive five we add a negative five.

(-3) - (+5)

\ i

(-3) + (-5) = -8

Practice* Find the opposite of each of these numbers:

a. -8 b. 4 c.

Solve each of these subtraction problems by using

algebraic addition:

d. -3 - -4 e. -4 - +2

f. (+3) - (-6) g. (-2) - (-4)
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Problem set l. if a 36-inch-long sandwich is cut into 8 equal lengths,

126 '^^^' how long is each length?

2. If photocopies cost 5(2 each for the first hundred
^^^ copies and 30 each for additional copies, what would

be the cost of 150 copies?

3. Thirty people were invited to the party, but only 24
^^^^ people came. What percent of the people who were

invited came to the party?

4. How much money is 35% of $80.00?
(112)

24 X
5. Complete the proportion: — =

(103)
^ ^ ^ 30 100

6. Use a unit multiplier to convert 27 tablespoons of
^"^^ ingredients to teaspoons of ingredients.

(1 tablespoon = 3 teaspoons)

7. Divide $10.00 by 7 and round the quotient to the
^^^^ nearest cent.

8. Arrange in order from least to greatest:
(72)

-, 32%, 0.3
o

9. Six is yq of what number?
(122)

10. If I of the candy bar weighs 90 grams, then what does
^^^^^ the whole candy bar weigh?

11. One thousand people entered the contest but only ten
^^^^ people will win. What is the probability that a person

who entered the contest will be a winner?

1 ^ 2 1
12. 12i - 3| 13. 1^ - 3i
(62) Z O (67) O Z
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14. (1 + 0.5)(1 - 0.5]
(39)

16. (a) (- 4} + (-2)
(126)

15. 52 - ^25
(92)

(b) (- 4) - (-2)

17. The ratio of roses to camelias in the garden was 3 to 5.

^^°^^
If there were 45 roses, how many camelias were there?

This pentagon is divided into two

rectangles and a triangle. Refer to this

figure to answer questions 18 and 19.

18. What is the area of the triangle in
^^^^

the figure?

6 m

5 m
9 m

10m

19. Combine the area of the triangle and the area of the
^^"^' two rectangles to find the area of the pentagon.

20. The area of a square is 25 m^. What is the perimeter of
^^^

the square?

21. A pyramid with a rectangular base has how many
more edges than vertices?

22. Write 1 million in standard form.
(115)

23. Estimate the area of this circle.
(124)

24. What is the total price of a $10.50 item plus 8% sales
(119)

tax?

25. Figure out the rule for this function.
(123)

Then find the missing number.
X 2 6 10 14

y 6 10 14 ?

26. A 289
(123)

27. (a) -5 3
(126)

(b) -3 - -5
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LESSON
127

Refer to this illustration to find the measure of the angles

in questions 28, 29, and 30.

N -*

28. ZNOR
(125J

29. ZNOT
1125)

30. ZVOT
(125J

Finding a Whole When a

Percent is Known
Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math:

a. I of what number is 6? b. jq of 60

d. 3 is what % of 6? e. 0.8 X 70

c. 70% ofSSO.OO
r 5000

g. I of 50, ^ , X 6, + 2, H- 4, X 3, + 1, X 4, A

Problem Solving: At one o'clock the hour,

and minute hand of a

clock form an angle of

how many degrees?

tl 25

We have solved problems about fractional parts of a

whole. Now we will consider problems about a percent of

a whole such as the following problem:

Thirty percent of the members of the tribe were

warriors. There were 150 warriors in all. What was
the population of the tribe?

1
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The problem tells us that 30% of the members of the tribe

were warriors. The entire tribe was the whole group. The
warriors were part of the group. We will write an equation

using t to stand for the number of members in the whole
tribe. We are told that the number of warriors was 150.

30% of the members of the tribe were warriors.

30% t = 150

Now change 30% to a fraction or to a decimal.

30% is changed to ^ 30% is changed to 0.3

Y^t = 150 0.3t = 150

We find t by dividing 150 by three tenths.

A 500.
• 10 0.3)150.0

50

ISO 10 ,^^

1

We find that there were 500 members in the entire tribe.

Example 1 Thirty percent of what number is 120?

Solution We translate the question into an equation. We translate the

word "of" with a multiplication sign and the word "is" with

an equals sign. For the words "what number" we write a

letter.

Thirty percent of what number is 120?
^

V
''

V
'

30% 77 = 120

We may choose to change 30% to a fraction or a decimal

number. We choose the decimal form of 30%, which is 0.3.

0.3/7 = 120

Now we find n by dividing 120 by 0.3.

400.

0.3)120.0

The answer is 400. Thirty percent of 400 is 120.
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Example 2 Sixteen is 25% of what number?

Solution We translate the question into an equation, using an equals

sign for "is," a multiplication sign for "of," and a letter for

"what number."

Sixteen is 25% of what number?
^

V-

16 = 25% n
'

V
'

We see that the way the question was asked, the position

of the numbers on the two sides of the equals sign are

reversed as compared to Example 1. We may solve the

equation in this form or we may rearrange the equation.

Either form of the equation may be used.

16 = 25%ii

25%n = 16

We will use the translated form of the equation and
change 25% to |.

16 = 25%n

1
16 = -17

4

We find n by dividing 16 by |.

16.1
4

— X — = 64
1 1

The solution is 64. Sixteen is 25% of 64.

Practice* a. Twenty percent of what number is 120?

b. Fifty percent of what number is 30?

c. Twenty-five percent of what number is 12?

d. Twenty is 10% of what number?
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e. Twelve is 100% of what number?

f. Fifteen is 15% of what number?

Problem set l. Divide 555 by 12 and Mrrite the quotient

^ ^y (26)

'^'
(a) with a remainder,

(b) as a mixed number.

2. The six gymnasts scored 9.75, 9.8, 9.9, 9.4, 9.9, and
^^^^ 9.95. The lowest score was not counted. What was the

sum of the five highest scores?

3. What time is 3 hours and 55 minutes after 10:10 a.m.?
(32)

4. Eight is I of what number?
(122)

5. Write the standard number for the following:

(1 X lO^J + (8 X lO^J + (6 X 103]

6. There are two scales on a protractor. When measuring
^^^^^ an angle, how can you tell which scale to use?

7. The mean of three numbers is 12. If two of the
^"^^ numbers are 9 and 10, what is the third number?

8. Convert 8^% to a fraction.
(119)

9. Nine dollars is what percent of $12?
(118)

10. Twenty percent of what number is 12?
(127)

11. Three tenths of what number is 9?
(122)

12. J10,000 13. (-15) + (+18)
(123)

^
(126)

14. (+8) - (+6) 15. 2^ -
if

(126) (62) Z O
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16. A biathalon is a two-event race that includes biking
^^°^' and running. If the ratio of the length of the run to the

length of the bike ride in a certain biathalon was 2 to

5, and if the distance run was 10 kilometers, then what
was the total length of the biathalon?

17. The area of the shaded triangle is 2.8 cm^. What is the
^^^^ area of the parallelogram?

3 cm

2 cm

18. The figurine was packed in a box that was 10 in. long,
^^^^

3 in. wide, and 4 in. deep. What was the volume of

the box?

19. A rectangle that is not a square
'^"^^ has a total of how many lines of

symmetry?

20. If this shape was cut out and
^^^' folded on the dotted lines, would

it form a cube, a pyramid, or a

cone?

21. 3ii7 - 5 = 25
(107)

22. Figure out the rule for this function. Then find the
^^^^^ missing number.

X 3 4 6 ?

y 12 16 24 32

23. How many pounds is 10 tons?
(94)



Problem set 127 623

24. Which of these polygons is not a quadrilateral?
(78)

A. Parallelogram B. Pentagon C. Trapezoid

25. Compare: area of the square O ^I'sa of the circle
(124)

26. The coordinates of three points that are on the same
^''^ line are (-3, -2), (0, 0], and (x, 4). What number should

replace x in the third set of coordinates?

27. Use your protractor to draw an angle that is half the
^^^"^

size of a right angle. What is the measure of the angle?

28. Robert flipped a coin. It landed heads up. He flipped
^^^^ the coin a second time. It landed heads up. If he flips

the coin a third time, what is the probability that it

will land heads up?

29. The diameter of the circle is 10 cm.
^^^^ What is the area of the square?

30. What is the mode and the range of this set of numbers?
a 14)

4, 7, 6, 4, 5, 3, 2, 6, 7, 9, 7, 4, 10, 7, 9
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INVESTIGATION Sign Wars

One model for the addition of signed numbers is the

number line. Students should be able to illustrate the

addition of integers on a number line. Another model for

the addition of signed numbers is the electrical-charge

model, used in the "Sign Wars" game. Learning the "Sign

Wars" game is a one-class-period activity. "Screens"

should be drawn on the board or should be projected for

all to see.

The Game In "Sign Wars" positives battle negatives. After each battle

we ask the question, "Who survives?" and write our answer.

Level 1 Positive and negative signs are displayed randomly on a

screen. During the battle positive and negative pairs are

neutralized. (Appropriate sound effects strengthen the

experience!)

Before the battle After the battle

+ +
—

+
+

—

+
—

Il

Two positives

survive.

After the battle we count the remaining positives or

negatives to determine who survives. See if you can

determine the number and type of survivors for the

following practice screens.

+
-H _ +

- -t-

Create other screens as needed before moving to Level 2.
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Level 2 Positives and negatives are displayed in counted clusters.

The same rules apply as in Level 1. The suggested strategy

is to group forces before the battle. So +3 combines with

+1 to make +4, and -5 combines v^ith -2 to make -7.

Group forces

Three negatives,

or -3, survive.

Since there are three more negatives than positives, -3

survive. See if you can determine the number and type of

survivors for the following practice screens.

Create additional screens if more practice is needed.

Level 3 Positive and negative clusters can be displayed with zero,

one, or two signs. The same rules apply as in Levels 1 and
2. Clusters appear "in disguise" by taking on an additional

sign or by dropping a sign. The first step is to remove the

disguise. A cluster with no sign, with— , or with ++ is a

positive cluster. A cluster with + - or with - + is a negative

cluster. If a cluster has a "shield" (parentheses), look

through the shield to see the sign. As examples, -(-3) is

really +3, while -(+3) is really -3.

Disguised Disguises removed

+2 survive
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See if you can determine the number and type of survivors

for the following practice screens:

Extend Level 3 to a line of clusters:

-3 + (-4) - (-5) - (+2) + (+6]

Use the follov^ing steps to find the ansv^er:

Step 1. Break code: -3-4 + 5-2 + 6

Step 2. Group forces: -9 + 11

Step 3. Who survives? +2

Practice a. -2 + -3 —4 + -5

b. -3 + (+2) - (+5) - (-6)

c. +3 + -4 - +6 + +7 1

d. 2 + (-3) - (-9) - (+7) + (+1)

e. 3 5 + -4 - +2 + +8

f. (-10) - (+20) - (-30) + (-40)
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LESSON
128

Estimating Square Roots

Facts Practice: Add and Subtract Integers (Test P in Test Masters)

Mental Math:

a. 8 is I of what number? b. | of 30

d. 3 is what % of 9? e. 0.9 x 40

g. 3 X 3, X 3, + 3, - 3, - 3, X 3,-3,-3

c. 80% of $40.00

f. 10 • 10 • 10

Problem Solving: There were two circles of horses on the

carousel. The diameter of the inner circle of

horses was 30 feet, while the diameter of the

outer circle of horses was 40 feet. In each

turn of the carousel, a horse in the outer

circle travels how much farther than a horse

in the inner circle?

We have practiced finding the square roots of numbers
that are perfect squares. All of the following numbers are

perfect squares:

1, 4, 9, 16, 25, 36, 49, 64, 81, 100

In this lesson we will practice estimating the square root

of numbers that are not perfect squares.

Example 1 Between which two consecutive whole numbers is a/ 20?

Solution Notice that we are not asked to find the square root of 20.

To find the whole numbers on either side of V20, we may
first think of the perfect squares that are on either side of

20. Looking at the list at the beginning of this lesson we
see that 20 is between the perfect squares 16 and 25. Since

Vie is 4, and Af25 is 5, we see that V20 is between 4 and 5.

20
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Since 4 x 4 is 16, and 5 x 5 is 25, there must be
some number between 4 and 5 that is the square root of 20.

We could try 4.5.

4.5 X 4.5 = 20.25

We see that 4.5 is too large. We could try 4.4.

4.4 X 4.4 = 19.36

We see that 4.4 is too small. So a/ 20 is more than 4.4 but

less than 4.5, and it is closer to 4.5. We could continue this

process and never find the exact decimal number or

fraction that equals V20. The square root of 20 belongs to a

class of numbers called irrational numbers.

Irrational numbers cannot be exactly expressed as a

ratio—that is, as a fraction or decimal. We may use

fractions or decimals to express the approximate value of

an irrational number.

V20 - 4.5

The v^avy equals sign means "approximately equal to."

The square root of 20 is approximately equal to 4.5.

Example 2 Use a calculator to approximate the value of ^20 to two

decimal places.

Solution We clear the calculator and then enter V Z ~(F
. The

display reads 4.472135955. The actual value of the V20

contains an infinite number of decimal places. The

Practice*

display approximates V20 to nine decimal places. We are

asked to show two decimal places, so we round the

displayed number to 4.47.

Each of these square roots is between which two

consecutive whole numbers? Find the answer without the

aid of a calculator.

a. b. ^15 c. ^40

d. A 60 e. 70 f. A 80
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Using a calculator, approximate each of these square roots

to two decimal places.

g. V3 h. ^IlO i. VsO

Problem set l. Deborah ordered a meal priced at $6.95 and a beverage

128 ^''" priced at $1.25. The sales tax rate was 6%. What was
the total price including food, drink, and tax?

2. The weather forecast stated that the chance for rain is

^''^ 80%. What is the chance that it will not rain?

3. Eight is 20% of what number?
(127)

4. 5^
(95) 5

A. 0.6 B.
15

25
C. 60% D. 6%

5. Forty-five of the 60 trees in the orchard were apple
^^^^

trees. What fraction of the trees were apple trees?

6. Two thirds of an hour is how many minutes?
(29)

7. Find the mean, median, mode, and range for this set of
'^^^^ numbers:

11,10,9,9,8,7,7,7,6,6

8. Compare: 10% of 30Q 30% of 10
(112)

Complete the chart to answer problems 9, 10, and 11.

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

12

25
(a) (b)

(a) 1.8 (b)

(a) (b) 36%
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2 ^
12. 3- + 1-
(58) 3 6

1 2
13. 2- ^ 1-
f67; 2 3

14. 0.3 ^ (3 - 0.03)
(48)

15. (-7) + (+16)
(126)

16. Between which two consecutive whole numbers is V30?
(128)

17. If 2.5 pounds of beef cost $4.50, what is the price per
^''^ pound?

18. What is the area of the shaded part of this rectangle?
(87)

5 cm 3 cm

5 cm

8 cm

19. What is the name for the shape of a basketball?
(66)

20. 5 hr, 10 min, 15 s - 1 hr, 25 min, 30 s

(115)

21. Which of these shapes is not symmetrical (has no lines
^"°' of symmetry)?

A. B. C.

22. Write the prime factorization of 96 using exponents.
(72)

23. Write the standard number for 1.25 x 10^.
(115)

24. (-6) - (+8) + (+4) - (-10)
(126)
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25. The graph shows the percentage of the Smiths' income
^^°' that is spent on various items. The circle represents

100% of their income. What percent of their income
goes into savings?

-Savings

26. On a coordinate plane draw a ray from (0, 0) through
^'''^

(10, 10). Drav^ a second ray from (0, 0) through (10, 0).

Use your protractor to find the measure of the angle

formed by the rays.

27. The measure of angle a is | of 360°.
(107)

(a) What is the measure of angle a?

(b) What type of angle is angle a?

28. 202 _ ^[YOO X 5 + V225
(92)

29. What percent of 16 is VI6?
(118)

30. Sarah is reading a book v^ith 350 pages. She calculated
^"^^ that the ratio of the pages she has read to the pages she

has not read is 2 to 3. How^ many pages has Sarah read?
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LESSON
129

Using Proportions to Solve
Percent Problems

Facts Practice: Add and Subtract Integers (Test P in Test Masters)

Mental Math:

a. I of what number is 10? b. | of 30 c. 80% of $50.00

e. 6.2 X 200 f. ^
g. 7 X 7,+ 1, X 2,- 1,H- 9, + 1,- 3,x 4,-1,-3
d. 3 is what % of 12?

Problem Solving: Niki constructed a kite with

sticks, paper, string, and glue.

The cross sticks were two feet

long and three feet long. As the

wind lifted the kite, it blew
against the paper that had an area

of how many square feet?

We know that a percent may be expressed as a fraction

with a denominator of 100.

30% equals
30

100

A percent may also be regarded as a ratio in which 100

represents the total number in the group, as we show in

this example.

Example 1 Thirty percent of the students earned an A on the test. If

twelve students earned an A, how many students were

there in all?

Solution We will construct a ratio box. The ratio numbers we are given

are 30 and 100, which represents the total. The actual count

we are given is 12. Our categories are "A's" and "not A's."

A's

Not A's

Total

Ratio Actual Count

30 12

100
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Since the ratio total is 100, the ratio number for "not

A's" is 70. We use 77 to stand for "not A's" and t for "total"

in the actual count column. We use two rows from the

table to write a proportion. Since we know both numbers
in the "A's" row, we use the numbers in the "A's" row for

the proportion. Since we want to find the total number of

students, we also use the numbers from the "total" row.

A's

Not A's

Total

Ratio Actual Count

30 12

70 n

100 t

30
^ 100

12

t

Now we solve the proportion using cross products.

30

100

30t

12

t

12 • 100

t =

4 10

1

t = 40

The total number of students was 40.

In the above problem we did not need to use the 70%
who were "not A's." In the next problem we need to use

the percent obtained from subtracting a given percent

from 100%.

Example 2 Only 40% of the team members played in the game. If 24

team members did not play, then how many did play?
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Solution We construct a ratio box. The categories are "played," "did
not play," and "total."

Played

Did not Play

Total

Ratio Actual Count

40 P

60 24

100 t

40 ^ ^
60 24

60p =40-24

P

4 4

A6 -M
1

p = 16

We find that 16 team members played.

Practice Solve these percent problems using proportions. Make a

ratio box for each problem.

a. Forty percent of the students earned an A on the test.

If 24 students did not earn an A, how many students

were there in all?

b. Seventy percent of the team members played in the

game. If 21 team members played, how many team

members did not play?

c. Referring to problem (b), what proportion would we
use to find the number of members on the team?

Problem set l. Fifty-eight players were divided as evenly as possible

129 ^"^^ into 8 teams. How many teams had exactly 7 players?

2. To the nearest cent, what is | of $10?
(50)

i\

3. What percent of the letters in the word Alaska are A's?
(81)
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4. From a normal deck of 52 cards, two aces were
^^^^ removed leaving only 50 cards. If Sammy randomly

draws a card from this deck of 50 cards, what is the

probability

(a) of drawing an ace?

(b) of drawing a king?

5. Use digits to write the number fifteen million, nine
^^^^ hundred eighty-five thousand.

6. Use a unit multiplier to change 4000 ounces to
^"^' pounds. (1 pound = 16 ounces]

7. Arrange in order from greatest to least:
(128)

5, A 26, 4.99

8. What is the sales tax on an $8.79 item if the tax rate is 6%?
(119)

9. Fifteen is 30% of what number?
(127)

10. Fifteen is | of what number?
(122)

11. (a) (8) + (-13)
(126)

(b] (-8) + (+13]

12. How many small cubes are in this large cube?
(99)

13. 4- -^ 0.09 (decimal answer)
(85) 2

7
/

,A14. -1- 4 -- 1-
(62) 8

V 4j

ol f.l .2^
15. 2- - 1- X 1-
(67) 2

l 2 3j
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16. Between which two consecutive whole numbers on
^'''^ the number line is Vl2?

H \ h H h12 3 4 5 6

17. When the 48 passengers took their seats, the bus was |
^^^^^

full. How many passengers can sit in the bus when it

is full?

The following scores were made on a test: 72, 80, 84, 88,

100, 88, and 76. Using these scores, answer problems 18,

19, 20, and 21.

18. Which score was earned most often (mode)?
(114)

19. If the scores were listed in order, what would be the
^^^'^' middle score (median)?

20. W^hat is the average of all the scores (mean)?
(114)

21. What is the difference between the highest score and
^^^^^ the lowest score (range)?

22. Use the rule of the function to
^^^^'

find the missing number.

23. In the figure, ZABC is a right
^^"^^

angle, and ZCBD is a right angle.

What type of angle is ZABD?

a 6 10 12 15

b 16 ? 22 25

D

B

24. -8 - (-6) - (+4) + (-5) + (+7)
(126)

25. At the local track the ratio of joggers to walkers was 2

^"^^
to 1. If 24 people were on the track, how many were

jogging?
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26. Compare: area of the circle O 400 cm^
(124)

20 cm

20 cm

27. Sixty percent of the students in the auditorium were
^^^^^

girls. If there were 120 boys in the auditorium, how
many girls were there? (Make a ratio box for the

problem.)

28. The coordinates of the vertices of an isosceles triangle
^''^ are (0, 5), (3, 0), and (-3, 0). What is the area of the

triangle?

29. 3 gal, 2 qt, Ipt + 1 gal, 1 qt, 1 pt
(115)

30. Which transformations would posi-
^^"^^ tion triangle I on triangle II?
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LESSON
130

Area of a Circle

Facts Practice: Add and Subtract Integers (Test P in Test Masters)

Mental Math:

a. 1 of what number is 6? b. ^ of 50 c.

d. 3iswhat % of 15? e. 0.4 x 300 f.

g. 8 X 7,- 6,^ 5,- 4,^ 3,- 2, X 1

90% of $40.00

20 • 20 • 20

Problem Solving: Copy the problem and fill

in the missing digits. Can
you find more than one

solution?

r 7

_)_7_

We have estimated the areas of circles drawn on a grid by

counting squares within a circle. In this lesson we will

learn another method to calculate the area of a circle.

To find the area of a circle, we must first find the area

of a square that could be drawn on the radius of the circle.

This circle has a radius of 10 mm, so the area of the square

is 100 mm^.

The area of the circle is exactly equal to the area of ;r of

these squares. To find the area of this circle, we multiply

the area of the square by n. We will continue to use 3.14

for the approximation of n.

3.14 X 100 mm^ or 314 mm^

The area of the circle is approximately 314 mm^.
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Example The radius of a circle is 3 cm. What is the area of the

circle? (Use k = 3.14.]

Solution We will find the area of a square

whose sides equal the radius. Then
we multiply that area by 3.14.

Area of square: 3 cm x 3 cm = 9 cm^

Area of circle: (3.14)(9 cm^) = 28.26 cm^

The area of the circle is approximately 28.26 cm^.

Practice* Find the approximate areas of the circles that have the

following measures.

a. Radius, 2 ft b. Diameter, 2 ft

c. Radius, 8 in. d. Diameter, 8 in.

Problem set

130
1. The quotient of a division problem is 5 and the
^^^ remainder is 7. The divisor must have been larger than

which number?

2. The four judges awarded scores of 9.9, 9.8, 9.6, and
^"^^ 10.0 to the contestant. The highest and lowest scores

were not counted. What was the mean of the two
middle scores?

3. What number is 32% of 50?
(112)

4. Using 3 feet = 1 yard, write two ratios equal to 1.

^"^^ Which one would you use to find the number of yards

in 342 feet?

5. What decimal number is three tenths more than
^^^^ twenty-five thousandths?

6. John was thinking of a counting number from 1 to 10.
^^^^ He gave James three tries to guess the number. If James

does not correctly guess the number on his first try,

what is the probability that he will guess the correct

number on his second try?



640 Math 76

7. Round the product of 3| and 2| to the nearest whole
^^^^ number.

8. Compare: - of 17Q 50% of 17
(112)

9. After reading page 132, Susan figured she had read
(122)

of her book. How many pages are in her book?

10. Twenty is 40% of what number?
(127)

11. Thirty is 30% of what number?
(127)

111
12. 4- + 3- + 2-
(59) 2 4 6

1 1
13. 3- X 2-
(65) 3 3

14. 1.2 + (4 - 1.86)
(38)

16. (a) (-12) 4- (-8)
(126)

15. 3.3 X 2.3
(39)

(b) (-3) - (+12)

17. -3 + (-2) - (-4) + (-6) - (+5)
(126)

18. The radius of a circle is 4 cm.

(a) What is the area of the square?

(b) What is the area of the circle?

19. "Two polygons that are congruent are also similar."
^'"'^ True or false?

20. 40 + 50 + a = 180
(3)

21. Find the value of 7 in y = mw + 2 when m = 3 and
(45) w = 4.

22. Which of the following letters has two lines of
^""' symmetry?

M A H
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23. The park had a season attendance of 3.5 million
^"^^ people. Write the standard number for that amount.

24. The ratio of brooms to mops in the custodian's closet
^^"^ was 2 to 3. If the total number of brooms and mops in

the closet was 30, how many mops were there?

25. Which arrow could be pointing to V3?
(128)

I

B C

I I

D

I I

-3 -2 -1

26. A cord of wood was stacked 4 feet wide, 4 feet high,
^^^^ and 8 feet long. How many cubic feet of wood were in

the cord?

27. The Smiths spend 35% of their income on housing. If

^^^^^
their housing expenses are $840 per month, then what
is the Smiths' monthly income?

The diameter of a CD is about 12 cm. Use this information

to answer problems 28 and 29.

28. What is the circumference of a
(105) r^Y)?

29. What is the area of a CD?
(130)

30. The measure of Zb is ^ of 360°.
(107)

(a) What is the measure of Zb?

(b) What type of angle is Zb?
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LESSON
131

Probability of a Series of Events

Facts Practice: Add and Subtract Integers (Test P in Test Masters)

Mental Math:

a. I of 35

c. 12 is I of what number?
0.6 X 300

9 X 9,- 1, 4,- 2,^ 3, X 5,

b. 70% ofS30.00

d. 3 is what % of 30?
r 4800
^' 60

- 2,+ I.aT

Problem Solving: How many three-digit area codes are possible

if zero cannot be used for the first digit and if

zero and one cannot be used for the second

digit?

We have practiced finding the probability that a single

event w^ill occur. For example, we found that the probability

that a coin will land heads up on a single toss is one chance

in two, which is |. In this lesson we will practice finding

the probability that a series of events will occur.

Example 1 What is the probability that a coin will land heads up
twice in two tosses?

Solution Recall that probability is the ratio of the number of favorable

outcomes to the number of possible outcomes.

Probability =
Number of favorable outcomes

Number of possible outcomes

We list the possible outcomes below.

First toss heads, second toss heads (HH).

First toss heads, second toss tails (HT).

First toss tails, second toss heads (TH).

First toss tails, second toss tails (TT).

We see that there are four possible outcomes. In this case,

the favorable outcome is heads on the first toss followed

by heads on the second toss. Since only one of the four

possible outcomes is heads twice, the probability is 4.
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We may also multiply the probability of each of the

single events to find the probability of a series of events. The
probability of the coin landing heads up is | on the first toss

and I on the second toss. So the probability of the coin

landing heads up tw^ice in a rov^ is | • |, which is |.

Example 2 There were two red marbles, three white marbles, and four

blue marbles in a bag. One marble will be drawn from the

bag and held. Then a second marble will be drawn from
the bag. What is the probability that both marbles drawn
from the bag will be white?

Solution We will calculate the probability of each event separately.

Then we will multiply the probabilities to find the

probability of the series of events.

There are nine marbles in the bag, and three of them
are white. So the probability of drawing a white marble on

the first draw is |, which equals |.

After one marble is drawn there are eight marbles left

in the bag. Since the probability we are calculating is that

both marbles drawn will be white, we assume that the first

draw removed a white marble from the bag, leaving two

white marbles for the second draw. So the probability of

drawing a white marble from the bag on the second draw is

I which equals |. Thus the probability of drawing a white

marble on both draws is i • which is j2'

Practice

Note: We are calculating the probability of a series of

future events. The probability that a coin will land

heads up twice in a row is | if both tosses lie in the

future. Once one toss is completed, the probability

of the coin landing heads up on the next toss is |
because only one toss lies in the future.

a. What is the probability that a coin will land heads up
three times in three tosses?

b. A bag contains two red marbles, three white marbles, and

four blue marbles. If one marble v^ll be removed from the

bag and then another marble vvd.ll be removed from the bag,

what is the probability that both marbles will be blue?
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Problem set l. The price of the television was $399.00. The sales tax

131 '"" was 7%. What was the total cost of the television

including sales tax?

2. If the taxi charges $1.25 for the first mile and 95 c: for
^^^^ each additional mile, what would be the cost of a

7-mile ride?

3. Use a unit multiplier to change 5000 decimeters to
^"^^ centimeters. (10 centimeters = 1 decimeter)

4. Twenty-four is 60% of what number?
(127)

5. Twenty-four is 3 of what number?
(122)

6. During the basketball game Sandra made 8 shots and
^^^^' missed 12 shots. What percent of her shots did Sandra

make? (Make a ratio box for this problem. Remember
that the total number of shots is 100%.)

7. Albert noticed that the cookies could be separated into
^^"^

2 equal groups, 3 equal groups, or 4 equal groups. If

there were less than 20 cookies, how many cookies

were there?

8. Which of these numbers is closest to 1000?
(31)

A. 999 B. 1001 C. 999.1 D. 1001.1

Complete the chart to answer problems 9, 10, and 11,

Fraction Decimal Percent

3

100
(a) (b)

(a) 2.7 (b)

(a) (b) 145%

9.
(981

10.
(98)

11.
(98)

12. 2 ft, 6 in. - 1 ft, 7- in. 13. 5- yd ^ 2
(115) 2 (^^' 3
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14. 5— + 2.3 (decimal answer)
(85) 4

15. 0.25 H- (2 ^ 0.04)
(48)

16. Arrange in order from least to greatest:
(128) —

2, a3,13

17. Combine the area of the two
'^°^' rectangles and the triangle to find

the area of the pentagon.
3 ft

6 ft

8 ft

4 ft

18. What is the area of this circle?
(130)

19. What is the circumference of this
'^"^'

circle?

20. A soup can is what geometric shape?
(66)

21. What is the probability that a coin will land tails up
^"^'' three times on three tosses?

22. (a) (-15) + (+24)
(126)

(b) (-8) - (+3)

23. Find the missing number in this function:
(123)

X 1 2 3 4

3x^ - 1 2 11 ? 47

24. What is the smallest prime number?
(61)
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25. Which of the fohowing shapes could not fold into a cube?
(661

A. B. C.

26. A bag contains two red, three white, and four blue
^"^^ marbles. If one marble is removed and then another,

what is the probability that both marbles removed will

be red?

27. -2 4 + -6 + +8 - +10 - -12
(126)

28. What percent of the months of the year begin with the
"'^

letter/?

29. A classroom cabinet is 3 ft wide,
^''^

2 ft deep, and 6 ft high. What is

the volume of the cabinet?

3ft

6ft

2ft

30. On a coordinate plane draw a ray from (0, 0) through
''^'^

(-10, 10). Draw a second ray from (0, 0) through (12, 0).

Use a protractor to find the measure of the angle formed

by the two rays.
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LESSON
132

Volume of a Cylinder

Facts Practice: Percents to Fractions and Decimals [Test M in

Test Masters)

Mental Math:

a. |of27 b. 80% of $60.00

c. 1 of what number is 9? d. 5 is what % of 5?

e. 0.8 X 400 f. 10 • 20 • 30

g-
|of24, X 5, + 5,^ 7, X 8, + 2,H- 7, + 1,^ 7

Problem Solving: The first three prime numbers are 2, 3 and 5.

These numbers can be arranged to form a

three-digit number that is also a prime number.

What is that three-digit prime number?

Imagine pressing a quarter down into a block of soft clay.

As the quarter moves into the clay, it creates a hole in

the clay the shape of a cylinder. The area of the quarter

sweeps out a cylinder as it moves through the clay. We can

calculate the volume of the cylinder by multiplying the

area of the circular face of the quarter times the distance it

moved through the clay.

T
height

i

area of circle
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Example The diameter of this cyhnder is 20 cm. Its height is 10 cm.
What is its volume?

10 cm

Solution To calculate the volume of a cylinder, we find the area of a

circular end of the cylinder and multiply that area by the

height of the cylinder—by the distance betw^een the

circular ends.

Since the diameter of the cylinder is 20 cm, the radius

is 10 cm. A square v^dth a side the length of the radius has

an area of 100 cm^. So the area of the circle is 3.14 times

100 cm^, which is 314 cm^.

Now we multiply the area of the circular end of the

cylinder by the 10 cm height of the cylinder.

314 cm2 X 10 cm = 3140 cm^

We find that the volume of the cylinder is approximately

3140 cubic centimeters.

Practice a. A large can of soup has a diameter

of about 8 cm and a height of about

12 cm. The volume of the can is

about how many cubic centimeters?

(Round your answer to the nearest

hundred cubic centimeters.)

h«-8 cm

12 cm
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Problem set l. Write the prime factorization of 750 using exponents.

132
(72)

2. About how long is your little finger?
(7)

A. 0.5 mm B. 5 mm C. 50 mm D. 500 mm

3. If 3 parts weigh 24 grams, how 24 grams

(104)
^"

much do 8 parts weigh? i—i

—

\—

r

o o

4. Complete the proportion: — = —
(103) 24 w

5. Write the standard number for (7 x 10^) + (4 x 10°).
(92)

6. Use digits to write two hundred five million, fifty-six
^''^ thousand.

7. The mean of four numbers is 25. Three of the numbers
^'''^

are 17, 23, and 25.

(a) What is the fourth number?

(b) What is the range of the four numbers?

8. Sketch a number line to show this addition:
(121)

(-4) + (-4) + (-4)

9. Three scruples equal one dram. Make two unit
^"^^ multipliers using these units, and select one to change

24 drams to scruples.

10. Twenty-four guests came to the party. This was | of
'^^^^ those who were invited. How many guests were invited?

11. li + 3- + li 12. - X 3 X 2-
(59) 3 4 6 (71) 6 3

13. 5.62 + 0.8 -H 4 14. 0.08 - (1 - 0.4)
(38) (48)

15. (-2) + (-2) + (-2) 16. V2500 + V25
(126) (123)
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17. At $1.12 per pound, what is the price per ounce?
(116)

(1 pound = 16 ounces)

18. The children held hands and stood in a circle. The
diameter of the circle was 10 m. What was the circum-

ference of the circle?

19. If the area of a square is 36 cm^, what is the perimeter

of the square?

20. If each small cube is 1 cm^, what is y^y^y^z^
^^^ the volume of the rectangular solid? /

21. Write two formulas for the circumference of a circle.
il05)

2/1. What is the probability of guessing the right answer to
^^^^

a multiple choice question if the choices are a, b, c,

and d?

23. On a 20-question multiple choice test with four

choices for each question, how many questions are

likely to be answered correctly simply by guessing

each answer?

24. (a) (-8) - (+7) (b) (-8) - (-7)
[126)

25. +3 + -5 7 - +9 + +11 + -7
(126)

26. On a coordinate plane draw a ray from (0, 0) through
^^^^^

(-8, 0). Draw a second ray from the origin through

(-8, -8). Use your protractor to find the measure of the

angle formed by the two rays.

27. Jan tossed a coin and it landed heads up. What is the
^"^^

probability that her next two tosses of the coin will

also land heads up?
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28. The inside diameter of the mug is h—8cm-H
(132)

8 cm. The depth of the mug is 7 cm.

What is the capacity of the mug in

cubic centimeters? (Regard the

capacity of the mug as a cyhnder

with the given dimensions.)

n t

7 cm

I

29. A cubic centimeter of liquid is a milliliter of liquid.
^^^^ The mug in problem 28 will hold how many

milliliters of hot chocolate? (Round to the nearest ten

milliliters.]

30. Ricardo correctly answered 90% of the questions on
'^^^^ the test. If he incorrectly answered four questions,

how many questions did he answer correctly? (Make a

ratio box for this problem.)

INVESTIGATION
6

Icosahedron • Buckyball

Icosahedron Recall from the investigation following Lesson 89 that

there are five regular polyhedrons and that they are called

the Platonic solids.

tetrahedron cube octahedron dodecahedron icosahedron

In this investigation we will construct a model of an

icosahedron and see how it is modified to form a

Buckyball.
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Activity: Icosahedron

Materials needed: icosahedron

• One icosahedron pattern and two Buckyball

patterns for each student. ("Activity Master 9" and
"Activity Master 10" in Math 76 Test Masters]

• Scissors

• Glue or tape

Working in pairs or in small groups is helphil. Cut out the

icosahedron pattern. We suggest pre-folding the pattern

before making the cuts to separate the tabs. Remember that

the triangles marked with a "T" are tabs and are hidden
from view when the model of the icosahedron is finished.

When you have completed the model, hold it lightly

between your thumb and forefinger. You should be able to

turn the icosahedron while it is in this position. Since an

icosahedron is a regular polyhedron, you should be able to

reposition the polyhedron so that your fingers are

touching two different vertices without changing the

appearance of the figure.

In this position, your thumb and finger each touch a

vertex. As vou turn the icosahedron there are more
vertices you can count. How many vertices are there in

all? How many faces are there in all? What is the shape of

each face?

Buckyball Examples of the Platonic solids occur in some of the

tiniest structures known. Molecules exist that have the

structure of each of the Platonic solids. In addition, a

molecule called Buckyball was recently discovered that is
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a variation of an icosahedron. We found that an

icosahedron has 20 triangular faces and 12 vertices. Notice

that if a vertex were cut off a solid icosahedron, a pentagon

vi^ould appear in its place.

Also notice that the five triangles that met at the vertex

are no longer triangles. If each of the 12 vertices were cut

off, each triangle would become a hexagon instead. The
result would be a polyhedron with 12 regular pentagons

and 20 regular hexagons. You may recognize that the

resulting shape resembles a soccer ball.

You can demonstrate the pattern to yourself by
drawing a pentagon around each vertex of your model of

an icosahedron. Remarkably, a form of the element carbon

has been formed in this shape and has been named
Buckyball^. The three scientists who discovered and

studied this molecule won the 1996 Nobel Prize in

Chemistry"^"^. To build a model of a Buckyball requires two

Buckyball patterns from the Math 76 Test Masters. After

cutting out the patterns, fold them together as you would
fold your fingers together. You can learn more about the

Buckyball on the Internet by using a search engine to look

for "Buckyball."

"•"Also called Buckminsterfullerine, or C60, in honor of Buckminster Fuller,

architect of the geodesic dome of this shape.

"•"•^The scientists are Robert F. Curl, Jr., Sir Harold W. Kioto, and Richard E.

Smalley.
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LESSON
133

Experimental and
Theoretical Probability

Facts Practice: Add and Subtract Integers (Test P in Test Masters)

Mental Math:

of 40_7_

10
2

c. 5 of what number is 10?

b.

d.

f.

90% of $80.00

5 is what % of 15?
2000
40e. 0.1 X 200

g. 50% of 20, X 10,^ 2,- 1,\^, X 3,- 1,- 2,- I.aT

Problem Solving: A window has the shape of a

rectangle with a half circle

above the rectangle. Find the

area of the window with the

given dimensions.

3 ft

4 ft

Activity: Probability

Materials needed:

• One or more pairs of dice

Tally the results of 36 rolls of a pair of dice in a form

such as the following.

Results of Dice Roll

Number Count

2 1

3 II

4 nil

5 III

6 i+tri

7 iHTII

8 nil

9 M
10 II

11 1

12 1

Using your own results, complete the following exercises:

a. Which number or numbers occurred most frequently?

^1

b. Which number or numbers occurred least frequently?
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c. Describe any pattern you notice in your results.

d. Sketch a bar graph of your resuks in this form.

Results of Dice Roll

c
o
O

10

9

8

7

6

5

4

3

2

1

2 3 4 5 6 7 8 9 10 11 12

Number rolled

Recording the resuks of coin tosses or dice rolls

creates data that can be used to determine the likelihood

of an event. Probabilities that are determined by data

collection are experimental probabilities. The data from
the dice-roll activity should show that the probability of

rolling a 6, 7, or 8 with a pair of dice is greater than the

probability of rolling a 2 or 12.

Theoretical probability is the calculation of a

probability by analyzing a particular event and not by
performing it repeatedly. Using this chart we can calculate

the theoretical probability of rolling a selected number
with a pair of dice.

•
•

•

•
•

•

• •

• •

• •
•

• •

• •
• •
• •

2 3 4 5 6 7•

3 4 5 6 7 8
•

•

4 5 6 7 8 9
•

•
•

5 6 7 8 9 10
• •

• •

6 7 8 9 10 11

• •
•

• •

7 8 9 10 11 12
• •
• •
• •
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The chart shows 36 equally likely results from rolling

a pair of dice. Only one of the results is a 2, and only one

of the results is a 12. So the probability of rolling a 2 is ^^

,

and the probability of rolling a 12 is ~.

The chart shows that three of the results are 4. The
result is 4 if the first die is Q] and the second die is [2]] , if

the first die is [^ and the second die isQ , or if both dice

are [73. So the probability of rolling a 4 is ^, which
reduces to j_

12'

Example What is the probability of rolling a six with one roll of a

pair of dice?

Solution The table shows that there are five ways to roll a six. So
the probability of rolling a six is

36

Practice a. This bar graph displays the theoretical probability of

rolling the numbers 2 through 12 with one pair of fair

dice. Discuss the similarities and differences between

this theoretical bar graph and your experimental bar

graph. How would you explain any differences?

7

» !CO 5
c 4

8 3

^ 2
r^. 1

Probability of Rolling a Number
with a Pair of Dice

1

n

2 3 4 5 6 7 9 10 11 12

Number

b. Which number is just as likely to be rolled as six?

c. What is the probability of rolling a five with one roll of

a pair of dice?
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Problem set l. Divide 315 by 25 and write the quotient
^ OO (26)

'
"^"^

(a) with a remainder.

(b) as a decimal number.

2. What time is 3 hours and 45 minutes before noon?
(32)

3. If 3 pounds of grapes cost $1.59, what is the cost of
^^^^

1 pound of grapes?

4. Use digits to write the number one and one half
^"'^ million.

5. Use a calculator to approximate a 17 to the hundredths'
^'''^

place.

6. Use digits to write the number one hundred five and
^^^^ five hundredths.

7. The noontime temperatures for the week were 68°F,
aw 7Qop^ 7gop^ 75op^ 7gop^ 74op^ ^^^ 72op p-j^^ ^^le mean,

median, and range of the noontime temperatures for

the week.

8. Compare: 6% of 50 0^0% of 40
(112)

9. Fifty percent of what number is 30?
(127)

10. Thirty percent of the boats in the harbor were capsized
^^^^^ by the high winds. If 12 boats were capsized, how

many boats were in the harbor?

11. What is the probability of rolling a nine on one roll of
^"^^ a pair of dice?

f 1 1 1
12. 5 - 4| -- 1- 13. ^1 -- 2-
(62)

I ^ ^J (67) 3 2

14. 3.6 - (0.36 - 0.036) 15. 5.2 x 3.6 x 0.27
(37) (39)
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16. (-4) + (-4) + (-4)
(126)

17. (-15) - (+3)
(126)

18. This isosceles triangle has how
^"^^ many lines of symmetry?

19. Between which two consecutive whole numbers is a 45 ?
(128)

20. Find the value of yif y = rs + t and if r = 3, s = 4,
^''^ and f = 1.

21. What is the greatest common factor (GCF) of 15 and 24?
(20)

22. Change 400 ounces to pints. (2 pints = 32 ounces)
(116)

23. In a bag there are 4 green marbles and 12 red marbles.
(91)

(a) If one marble is drawn from the bag, what is the

probability that the marble will be green?

(b) If a green marble is drawn from the bag, what is

the probability that the next marble drawn frorn

the bag will be green?
1

^^\^^
/ \/ " \/ ^

/^ ^ 1

6m

1

24. What is the volume of this cube?
(99)

25. The volume of the pyramid is \ of
^^^^ the volume of the cube. What is

the volume of the pyramid?

26. -3 + -2 6 - +4 + +5
(126)

27. Nathan tossed a coin 20 times and tallied the results.
^"^^ How do these experimental results differ from the

theoretical probability?

Results of 20 Coin Tosses

Heads iftrilll

Tails JWiHri
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28. Use a calculator to find ^45. Round the square root to
^^^^^ the nearest hundredth.

29. If the edges of a cube are 1 cm, then the edges are also
^^^^ 10 mm. One cubic centimeter is how many cubic

millimeters?

10 mm
lOmni/ /

1 cm
10 mm

/l cm

1 cm

30. A birthday candle in the shape of a
^"^^ cylinder has a diameter of 6 mm

and a height of 60 mm. What is the

volume of a birthday candle? Round
your answer to the nearest hundred
cubic millimeters.

rA

T
60 mm

1

'i'
6 mm
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LESSON
134

Multiplying and Dividing Integers

Facts Practice: Measurement Facts (Test N in Test Masters)

Mental Math:

a. I of 48 b. 10% ofSlOOO.OO

c. 6 is ^ of what number? d. 5 is what % of 20?

e. 0.3 X 400 f. 12 is 50% of what number?

g. 2 X 2, + 2, X 2,- 2, X 2,- 2,- 2,- 2, X 2, + 2,^^

Problem Solving: If x is a whole number, if x^ = y and y^ = z.

and if z^ equals a three-digit number, then

what number is x?

We know that when we multiply two positive numbers the

product is positive.

(+3)(+4) = +12

Positive X positive = positive

Notice that when we write (+3)(+4) there is no + or - sign

between the sets of parentheses.

When we multiply a positive number and a negative

number, the product is negative. We show an example on

this number line by multiplying 3 and -4.

3 times -4 means (-4) + (-4] + (-4)

-4

H 1 1 1 h

-10

H
1

1 1 \ 1
\

h

-5

We write the multiplication this way.

(+3)(-4) = -12

Positive three times negative four equals negative 12.

Positive X negative = negative

J.
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When we multiply two negative numbers the product

is positive. Consider this sequence of equations.

1. Three times 4 is 12 (3 x 4 = 12).

2. Three times the opposite of 4 is the opposite

of 12 (3 X -4 = -12).

3. The opposite of 3 times the opposite of 4 is

the opposite of the opposite of 12

(-3 X -4 = +12).

Negative x negative = positive

Recall that we may rearrange the numbers of a

multiplication fact to make two division facts.

Multiplication

Facts
Division Facts

(+3)(+4) = +12
+12 ^ +12

+3 +4
+3

(+3)(-4) = -12
-12 ^ -12

+3 = -'
-4 = +3

(_3)(_4) = +12
+12 ^ +12
-3 = -^ -4 =

-3

Studying these nine facts, we can summarize the results in

two rules.

1. If the two numbers in a multiplication or

division problem have the same sign, the

answer is positive.

2. If the two numbers in a multiplication or

division problem have different signs, the

answer is negative.

Examples
and Solutions

1. (+8)(+4) = +32

3. (+8)(-4) = -32

5. (-8)(+4) = -32

7. (-8)(-4) = +32

2. (+8) - (+4) = +2

4. (+8) ^ (-4) = -2

6. (-8) ^ (+4) = -2

8. (-8) ^ (-4) = +2
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Practice* a. (-5)(+4)

c. (+5)(+4)

b. (-5)(-4)

d. (+5)(-4)

e.
+12
-2

f.

+12

+2
g-

-12

+2
h.

-12

-2

Problem set l. Divide 315 by 20 and write the quotient

*^^ (a) with a remainder.

(b) as a decimal number.

2. Jenny ran 4 laps in 5 minutes. How many seconds did it

^^^^ take to run each lap if she ran at a steady pace?

3. Fifteen is 25% of what number?
(127)

4. Complete the proportion:
(103)

35

w
70

100

5. Write the prime factorization of 225 using exponents.
(72).

6. (-3) + (-5) + (+4) - (-6) - (+2)
(126)

7. What is the sales tax on a $20 purchase if the tax rate
^"'^

is 7.5%?

8. Six out of every 100 fans cheered for the visiting team.
^^"^^

If 60 people cheered for the visiting team, how many
fans were there?

Complete the chart to answer problems 9, 10, and 11,

9.
(98)

10.
(98)

11.
(98)

Fraction Decimal Percent

3

6
(a) (b)

(a) 2.6 (b)

(a) (b) 16%
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12. 6.4 + 3- (fraction answer)
(85) 2

9 5 8
VA.
(71) 10 12 15

14. ^225
(123)

15. 5.35 + 6 + 2- (decimal answer)
(85) 8

16. On the number line, aj^ is between which two
^^^^^ consecutive whole numbers?

At right is a list of scores earned in a

diving competition. Use this list to

answer problems 17, 18, 19, and 20.

17. What score was made most often
^"'^ (mode)?

18. If the scores were arranged in
'^"^^

order of size, which would be the

middle score (median)?

6.0

6.5

7.0

7.5

6.5

6.5

7.0

19. What is the average of all the scores? (Round the mean
^^^^^

to the nearest tenth.)

20. What is the difference between the highest and the
^"^^

lowest score (range)?

21. A cylinder has a diameter of 20 cm
^"^^ and a height of 20 cm. What is the

volume of the cylinder?

20 cm

22. What is the probability of rolling a seven on one roll of
^^^^^ a pair of dice?

23. It was estimated that three quarters of a billion people
^"'''' watched the closing ceremonies of the Olympics.

Write that number.
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24. (a) (-6)(+3)
(134)

(b) (-6) ^ (+3)

25. Use a unit multiplier to change 4.2 liters to milliliters.
^"'^

(1 liter = 1000 milliliters)

26. Compare: (-3)(+4) Q M) + (+4)
(134)

27. Angle AOD is a straight angle. Angle BOD is a right
^^^^^

angle. The measure of ZCOD is half the measure of

ZBOD, What is the measure oiZBOCl

A^ n
o

-^D

28. If the arrow on this spinner is spun
(133) ^QQ times, then the theoretical

probability is that it would stop on

4 how many times?

29. Convert 6|% to a fraction.
(119)

30. What are the coordinates of the point halfway between
^''^

(1, 3) and (3, D?
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LESSON
135

Constructing Bisectors

Facts Practice: Multiply and Divide Integers (Test Q in Test

Masters)

Mental Math:

a. fof 18 b. 20% ofSSO.OO

c. 1 of what number is 6? d. 20 is what % of 40?

e. 0.5 X 600 f. 25% of what number is 4?

g. 7 X 4, + 2, X 2, + 4, aT, - 2, - 2, ^ 2

Problem Solving: Celina made a multiplica-

tion table that included

negative numbers. The
center row and center

column contain the factors

for the table. Copy this

table on your paper and fill

in the missing products.

-9 3 9

2

1

-3 -2 -1 1 2 3

-1

-2

9 -3 -9

The word "bisect" means to cut into two equal parts. We
bisect a line segment when we draw a line or segment

through the midpoint of the segment. Here segment AB is

bisected by line r into two line segments, AM and MB,
whose lengths are equal.

r

II

M

We bisect an angle by drawing a ray that divides the

original angle into two smaller angles of equal measure.

Below ZEST is bisected by ray SB.
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In this activity we will use a compass, a ruler, and a pencil

to bisect segments and angles.

Activity: Bisectors

Materials needed:

• Besides pencil and unlined paper, each stu-

dent or pair of students needs a compass and
a ruler or an unmarked straight edge.

If students are working in pairs, one student will draw a

line segment and the other student will construct a

perpendicular bisector. Then the activity is repeated with

the roles reversed. The same procedure may be used for

the angle bisector activity.

Perpendicular Draw a line segment on an unlined sheet of paper. Set a

Bisector compass so that the distance between the point of the

compass and the pencil point is more than half the length

of the segment. Then place the point of the compass on an

endpoint of the segment and "swing an arc" on both sides

of the segment, as illustrated.

Without resetting the radius of the compass, lift the

point of the compass and place the point on the other
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endpoint of the segment. Swing an arc on both sides of the

segment so that the arcs intersect as shown. (It may be

necessary to retm-n to the first endpoint to extend the first set

of arcs until the arcs intersect on both sides of the segment.)

A line drawn through the two points where the arcs

intersect will bisect the segment and will also be

perpendicular to it. The line is a perpendicular bisector of

the segment.

Angle Bisector Use a pencil and straight edge to draw an angle on a sheet

of unlined paper. Placing the point of the compass on the

vertex of the angle, sweep an arc across both sides of the

angle. The arc intersects the sides of the angle at two
points, which we have labeled A and B. Point A and point

B are both the same distance from the vertex.
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Now we set the compass so that the distance between
the point of the compass and the pencil point is more than

half the distance from point A to point B. Placing the point

of the compass at point A we sweep an arc as shown.

Without resetting the radius of the compass, move the

point of the compass to point B and sweep an arc to

intercept the first arc.

A ray drawn from the vertex of the angle through the

intersection of the arcs bisects the angle. The ray is the

angle bisector of the angle.

Practice a. Use your protractor to make a 60° angle. Then use a

compass and a straight edge to bisect the angle.
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b. Use your ruler to draw a segment 10 cm long. Then
use a compass and straight edge to construct a

perpendicular bisector of the segment.

Problem set l. Divide 315 by 24 and write the quotient
.J QC (261

' **^ (a) as a mixed number,

(b) as a decimal number.

2. Find the volume of a can with a /^?'"'
^"^^ diameter of 2 in. and a height of

5 in. 5 in.

3. Six of the 14 players were left-handed. What was the
^^^^

ratio of left-handed players to right-handed players?

4. 24% ^
(84)

A. ^ B. 0.24 C. — D. 24
50 25

5. Write the standard number for the following:
(92)

(6 X 10^) + [5 X 10^)

6. Estimate the sum of 6.9, 3|, 7.01, and sf to the nearest
^^^^ whole number.

7. Reduce units before multiplying:
(94)

3 gal 4 qt 2 pt 16 oz

1 ^ 1 gal ^ 1 qt ^ 1 pt

8. Arrange in order from greatest to least:
(84)

1-, 125%, 1.39

9. Ten percent of the books were damaged. If 20 books
^^^^' were damaged, how many were not damaged? Make a

i

ratio box for the problem.
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10. Eight is 20% of what number?
(127)

11. Eight is I of what number?
(122)

12. If the spinner is spun twice, what
^"^^

is the probability that the spinner

will stop on 3 both times?

13. 5- -
{62} 2

f
1 ^\

4- - 3-

V 7
14. 3 -r

(67)

f
2 ^1-^3

V 3 /

^

15. 0.1 - 0.0986
{37]

16. 3.5 X 1.2 X 100
{39}

17. What is the cost per doughnut if two dozen doughnuts
^"^ cost $4.32?

18. What is the area of this circle?
[130)

19. What is the circumference of this
'''''

circle?
Use 3.14 for >T

20. Each face of a cube is a square.
^^^^ What is the area of each square

face of this cube?

5 cm

21. What is the value of yif y = t^ + c and \i t - 6 and
'''' c = 71

22. Which positive one-digit numbers are not divisors of
(^^^ 420?

23. (a) (-12) + (-3)
{126}

24. (a) (-12) X (-3)
(134)

(b) (-12) - (-3)

(b) (-12) ^ (-3)
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25. Use your ruler to draw a line segment that is 2| inches
^"^^ long. Then use a compass and straight edge to

construct a perpendicular bisector of the segment.

26. Use your protractor to make an 80° angle. Then use a
^"^^ compass and straight edge to construct an angle

bisector of the angle.

27. (a) -^
(134) +6

(b)
-12

-6

28. The area of this square is 20 cm^.
^^^^^ Use your calculator to find the

length of each side to the nearest

tenth of a centimeter.

29. -10 + -20 40 + +10 - +30
(126)

30. What is the area of a triangle whose vertices have the
^''^ coordinates [2, 0), (0, -2), and (-2, 0)?
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LESSON
136

Surface Area of a Prism

Facts Practice: Multiply and Divide Integers (Test Q in Test

Masters)

Mental Math:

a. I of 30

c. 12 is ^ of what number?
e. 0.7 X 400

b. 30% of $200.00

d. 6 is what % of 24?

f. 5 is 10% of what number?

g. 7 X 9,-3,-2,+ 10,-2,-5,-5,-3

Problem Solving: A social security number is three digits plus

two digits plus four digits. If any digit may be

used in any position, how many different

social security numbers are possible?

We have measured the volumes of rectangular prisms and
special rectangular prisms called cubes. Besides measuring

the volume of a solid, we can also measure the total area of

all of its surfaces. This is called the surface area of a solid.

A cube puzzle can help us understand this idea.

How many square stickers are

needed to cover this cube? We could

just begin counting and hope that we
count them all, or we can be systematic

in our approach to the problem. How
many squares are needed to cover one

face? How many faces are there in all?

What is the total number of squares

needed to cover all the faces?

yy ^ ^ ^y y Ay y y y
/

/
/

/

/

Example 1 How many squares, 1 inch on a side, would be needed to

cover this prism?

./FVr/ /

7-7—Z- 2 in.

/3in.
4 in.

Solution The rectangular prism has 6 surfaces. We find the area of

each surface, then add to find the total surface area. The
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front and back faces are 2-inch by 4-inch rectangles. The
area of each is 8 in.^. The top and bottom faces are 3-inch

by 4-inch rectangles with areas of 12 in. 2. The left and
right rectangles each have an area of 6 in.^. We add the

areas of the six rectangles to find the total surface area.

8 in.2 + 8 in.2 + 12 in.^ + 12 in.^ + 6 in.^ + 6 in.
2 _ 52in.2

Example 2 Find the surface area of a cube with

edges 5 cm long.
5 cm

5 cm
5 cm

Solution Each face of the cube is a square with sides that are 5 cm
long. So the area of each square face is 25 cm^. A cube has

six faces. Thus the total surface area of the cube is six

times 25 cm^.

6 X 25 cm2 = 150 cm^

Practice Find the surface area of each rectangular prism:

a. / 71 b. ,^ XL.. c.

4 cm

5 ft

3 ft

3 ft

1 m

4 cm
4 cm 1 m

1 m

Problem set l. Divide 938 by 40 and write the quotient

^ 36 (a) as a mixed number,

(b] as a decimal number.

2. One fifth of the 300 troops were injured. How many
^^^^ were not injured?

12
3. Complete the proportion: —

(103)
^ ^ ^ 20

18

o

4. Write the standard number for twenty million, one
^^^^ hundred thousand, fifty.

5. Twenty is 25% of what number?
(127)
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6.
(n4l

If the mean of 10 numbers is 6.4, what is their sum?

7. What is 1% of one million?
(112)

8.
(116)

Use a unit multiplier to change 16,000 acres to square

miles. (1 square mile = 640 acres)

9. Write | as a percent by multiplying i and 100%.
(93)

10.
(92)

11.
(91)

(1.2)2 _ 12

A bag contains one red marble, two white marbles,

and four blue marbles.

(a) If one marble is drawn from the bag, what is the

probability that the marble will be red?

(b) If a red marble is drawn from the bag and is not

replaced, then what is the probability that the next

marble drawn will be white?

12.
(136)

Each face of this cube has an area

of 36 cm^. What is the total surface

area of the cube?

6 cm

6 cm

I

6 cm

13.
(65)

^ 3 1^
3- + 2-

V 7 3
14.
(67)

^ 1 2^
3- - 1-

V

^ 1-

7

15. (a) (+12)(-6)
(134)

(b)
+12

-6

16. The ratio of orangutans to chimpanzees was 2 to 5. If

^^°^' there were 40 chimpanzees, how many orangutans

were there?

17. What is the circumference of this
^'''^

circle?

18. What is the area of this circle?
(ISO)
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19. What is the area of this parallelogram?
(79)

I
2.8 in.

6.4 in.

20. An octagon has how many more sides than a
^^^^ quadrilateral?

21. How many square stickers, one inch ^yxxx.^^
^"^^ on a side, would be needed to cover

this prism?

/ // 3 in.

3 in.

6 in.

22. Twenty-three thousand is not divisible by which of
'^^' these numbers?

A. 2 B. 3 C. 5 D. 10

23. What is the probability of an event that is certain to
'^^^ happen?

24. 75 + 50 + a = 180
(3)

25. To what fraction on the number line is the arrow
'^^' pointing?

H—I I
I
—I—I—I—I—M—I

1—

I

1—I—I—I—i—

H

11 2

26. Draw a line segment 5 cm long. Then use a compass
^"^^ and straight edge to construct a perpendicular bisector

of the segment.

27. A cylindrical jelly jar has an
'^^^' inside diameter of 6 cm and a

height of 11 cm. How many cubic

centimeters of jelly can fit in the

jar? Round your answer to the

nearest ten cubic centimeters.
6 cm

11 cm
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28. (+5) + (-4) - (+3) - (-2) + (+1)
(126)

29. What is the probability of rolhng 11 with one toss of a
^"'^

pair of dice?

30. If an obtuse angle is bisected, then each smaller angle
^^^^^ formed is what kind of angle?

LESSON
137

Sum of the Angle Measures
of a Triangle

Facts Practice: Multiply and Divide Integers (Test Q in Test

Masters)

Mental Math:

a. I of 36 b. 80% ofS200.00

d. 7is what % of 21?

f. 20% of what number is 10?

g. I of 30. X 4, + 2, - 6, X 7, + 1, X 2, \^, - 1, V ,+ 1,
'{'

12 is I of what number?c

e. 0.9 X 700

Problem Solving: Here is a formula used to convert degrees

Celsius (°C) to degrees Fahrenheit (°F). Use

the formula to find the Fahrenheit

temperature that is equivalent to -40°C.

°F = 1.8°C + 32°

Activity: Angles of a Triangle

Materials needed:

• Pencil

• Paper
• Ruler

• Compass
• Scissors

Draw two different triangles on a sheet of paper using a

pencil and ruler. The triangles may be acute, right, or

obtuse. Make each side of the triangles more than one inch

long.
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Use your compass to draw arcs at each angle of both

triangles as shown. (Keep the compass setting the same for

all the arcs.) Use scissors to cut out one triangle. Then cut

off the "corners" of the triangle by following the arcs and
fit the corners together to make a half circle.

Repeat the cutting and fitting with the second triangle.

The corners again fit together to form a half circle.

If we cut circular corners off any triangle we can fit the

corners together to make half a circle, as we show here. This

tells us something about the sum of the angles of a triangle.

A full circle measures 360°, so a half circle measures 180°.

Together, the three angles of a triangle are equivalent to a

half circle, so the sum of their measures is 180°.

The sum of the angle measures of any triangle

is 180°.

Example The measures of two of the angles of

the triangle are given. What is the

measure of the third angle?

Solution The sum of the three angles must total 180°. The two
angles given total 100°. Subtracting 100° from 180°, we
find that the third angle measures 80°.

Practice Find the measure of the angle not given:

a. /X b. A c.
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I
d. If the three angles of a triangle are all the same

j

measure, then each angle measures how many degrees?

Problem set l. The league is forming soccer teams so that there are 14

137 '^^^^
or 15 players on each team. If 300 players sign up for

soccer, what is the greatest number of teams that can

be formed?

2. If the sales tax rate is 6 cents for every one dollar of
^"^^

sales, how much is the tax on a television set that sells ^

for $350?

3. What is the area of this circle?
(130)

4. What is the circumference of this
^'''^

circle?

5. Write a quarter of a million as a standard number.
(115)

6. If the sum of 12 numbers is 288, what is the mean of *

^'''^ the numbers?

7. Use a unit multiplier to change 1.25 meters to
^"^^ millimeters. (1 meter = 1000 millimeters)

8. (1.1)3 _ II
(921

Complete the chart to answer problems 9, 10, and 11,

9.
(98)

10.
(98)

11.
(98)

12.

Fraction Decimal Percent

19

20 (a) (b)

(a) 1.9 (b)

(a) (b) 64%

4.32

(481 0.003

2 f
3^13. 1- - 3 -

(67) 3
V ^J
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14. 16% of $3.75
(112)

15. 60° + 70° + 17 = 180°
(137)

16. Write l|% as a reduced fraction.
(119)

17. What is the probability that the
^^^^ spinner will stop on a number

less than 4?

18. What is the probability that the
^"^^ spinner will stop on a 1 twice in a

row?

19. What is the probability of an event that cannot
^''^ happen?

20. What is the measure of angle A? a
(137)

21. How many square tiles 1 foot on a
^"^^ side would be needed to cover

this cube?

4 ft

22. What is the volume of this cube?
(99)

The table shows the number of

students in a class of 25 students who
received certain scores on a class quiz.

Use this table to answer problems 23,

24, and 25.

23. Which score was made most often
^"'^ (mode)?

24. What was the median score?
(114)

25. What percent of the class scored 8 or more?
(114)

Class Quiz Scores

Score
Number of

Students

10

9

8

7

6

5

2

3

7

5

5

3
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26. Use a protractor to make a 100° angle. Then use a
^"^^ compass and straight edge to bisect the angle.

27. (a) ^
(134) —O

(b)
-27

+3

28. (-3) - (-3) - (+3) + (-3) + (+3)
(126)

29. The coordinates of the vertices of a triangle are (3, 0),
^"'^

(0, 3), and (-3, 0). What is the area of the triangle?

30. The area of this square is 10 in. 2.

^^^^^ Use your calculator to find the

length of each side to the nearest

tenth of an inch.

LESSON
138

Roman Numerals

Facts Practice: Multiply and Divide Integers (Test Q in Test

Masters)

Mental Math:

a. |of40 b. 90%ofS300.00

c.
f of what number is 20? d. 8 is what % of 40?

e- 0.3 X 500 f- 8 is 25% of what number?

8-6x8,+ l.\~ X 3,- l,x 2,- 5,+ 1,\~ X 5,+ l,\~,^,x 5

Problem Solving: A label is wrapped around a

soup can that has a diameter of

8 cm and a height of 12 cm.

What is the area of the label?

12 cm

"

8 cm
'

The numerals we normally use to write numbers are

called Arabic numerals. There are other ways to write

numbers. One ancient form of numerals that we still use

today is Roman numerals. We see Roman numerals used

to number chapters in books, to mark hours on clocks, to
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date buildings, and to number Olympiads and Super Bowl
games. The table below lists values of some Roman
numerals.

Numeral 1 V X L C D M

Value 1 5 10 50 100 500 1000

The Roman numeral system does not use place value.

The numeral II does not stand for eleven, it stands for two.

The value of the numerals are added together unless a

numeral of lesser value is written in front of a numeral of

greater value, in which case the smaller is subtracted from

the larger.

Examples i. Ill = 3

and Solutions

4. DC = 600

7. XL = 40

10. XIV = 14

13. VIII = 8

2. IX = 9

5. IV = 4

3. XXX = 30

6. XIII = 13

8. MM = 2000 9. VI = 6

11. LXX = 70

14. XVI = 16

12. MCM = 1900

15. XC = 90

16. MCMXC = 1990

Practice* Write the Arabic numeral for each of the Roman numerals:

a. XXIII b. XLII c. CXC

d. LXXIX e. CCC f. DCC

g. XCIV h. DCCLXVI i. MCMXXI

Write the Roman numeral for each of these numbers:

j. 7 k. 19 1. 24

m. 80 n. 140 o. 400

p. 750 q. 900 r. 2001
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Problem set l. Divide 400 by 32 and write the quotient as a mixed
138 ^''^ number.

2. Divide 100 by 8 and write the quotient as a decimal
^^^' number.

3. The team scored 27 points in the first half. If the team
^^^^' scored | of their points in the first half, how many

points did the team score in the whole game?

4. Twenty is what percent of 25?
(118)

5. Compare: (O.l)^ Q (O.l)^
(92)

Complete the chart to answer problems 6 through 11.
(138)

Roman Numeral Arabic Numeral

CCXXXIV 6.

CLXVI 7.

MDCXL 8.

9. 124

10. 555

11. 1234

12. I7- + 3^
(58) O 2

13. 1- X 3
(65) 3

14. 12 - (0.12 - 12)
(48)

16. (-6)(+15)
(134)

15. (-6) - (+15)
(126)

17. Write the prime factorization of 64 using exponents.
(72)

18. A corner was clipped from a 10 mm by 20 mm
'^"'^^ rectangular piece of paper. What was the area of the

triangular corner that was clipped?

20 mm

mm
10 mm

15 mm
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19. What is the circumference of this
^''''

circle?

20. What is the area of this circle?
1130)

21. What is the volume of this prism?
(99)

22. What is the surface area of this
^"^^ prism?

23. In triangle ABC, the measure of
^"'^ ZA is 80°, and the measure of ZB

is 50°. What is the measure of

ZC?

4 m

2m

3 m

24. What number is 5 more than half the product of 12
^''^ and 16?

25. To what number on the scale is ^oo

^^"^ the arrow pointing? ioo

26. -15 + -20 10 + -5 + +30
(126)

27. (a) ^
(134) —5

(b)
+20
-5

In this figure, a cone is in a cylinder. Refer to this figure to

answer problems 28 and 29.

28. What is the volume of the cylinder?
(132)

29. The volume of the cone is | of the / \ 6 in.

'^^' volume of the cylinder. What is

the volume of the cone?

30. What is the probability of rolling a 7 twice in two rolls
^"^^ of a pair of dice?
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Appendix

Supplemental Practice Problemsfor
Selected Lessons

This appendix contains additional practice problems

for concepts presented in selected lessons. It is very

important that no problems in the regular problem sets

be omitted to make room for these problems. This

book is designed to produce long-term retention of

concepts, and long-term practice of all the concepts is

necessary. The practice problems in the problem sets

provide enough initial exposure to concepts for most
students. If a student continues to have difficulty with

certain concepts, some of these problems can be

assigned as remedial exercises.
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Supplemental Practice Problems
for Selected Lessons

Supplemental

Practice for

Lesson 2

SetA

1. 576 X 8

3. 784 X 6

5. 420 X 30

7. 60 X 78

9. 90 X 70

11. 400 X 50

13. 37 X 43

15. 86 X 27

17. $4.08 X 24

19. 62 X 409

21. 520 X 36

23. $7.90 X 86

2. $3.08 X 7

4. 4306 X 9

6. 56 X 40

8. 70(2 X 64

10. 300 X 60

12. 80 X 500

14. 62(2 X 74

16. 94 X 63

18. 507 X 37

20. 84 X $3.06

22. 940 X 42

24. 243 X 67

Set B Write uneven (division with a remainder.

1. 357 -e- 5

3. 892 ^ 7

5. $4.12 ^ 4

7. $7.28 ^ 7

9. 1206 ^ 6

11. 906 ^ 9

43. $1.44 ^ 12

15. 893 ^ 15

17. 432 ^ 20

19. 1427 - 25

21. 4126 ^ 32

23. 377 ^ 18

2. $2.44 ^ 4

4. 143 - 4

6. 423 ^ 6

8. 812 ^ 9

10. $8.24 ^ 4

12. 3492 - 7

14. 472 H- 10

16. 762 ^ 25

18. 986 - 50

20. 3819 - 19

22. 968 - 24

24. 566 ^ 42

\
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Supplemental Find the missing number in each problem.

2. B 3. 8 4. D
+ 15 + C + 21

40 33 50

6. F 7. 36 8. H
+ 26 + G + 55

72 64 81

10. K 11. 40 12. M
- 36 - L - 17

Practice for 1. 12
Lesson 3 + A

27

5. 16

+ E

45

9. 25

- /

Lesson 4

12 24 17 32

13. 38 14. P 15. 63 16. R
- N - 43 - Q - 24

16 19 48 39

17. S + 26 = 62 ^. T - 26 = 43

19. 35 + [/ = 57 20. 42 - y = 15

21. M^ + 54 = 80 22. X - 38 = 14

23. 27 + y = 72 "24. 60 - Z = 32

Supplemental Find the missing number in each problem.

Practice for i. a 2. 7 3. c 4. 9

x5 X B x8 xD
~30 ~^

120 T80

5. £ ^.4 7. G 8. 8

X 6 X F X 9 X H
150 ~~56

234 T76

8 7 7 15

9. /Joe ^0. ^W 11. L)105 12. 12yM

^. ^ = 14 ^14. ?5 . 6 15. ^ = 20 16. ^ = 7
5 P 25 i?

17. 6S = 90 ^8. T - 15 = 9

19. 7U = 126 20. 152 - V = 8

^1. 128 = 8W 22. X - 16 = 8

23. 153 = 9Y 24. 144 - Z = 9
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Supplemental Practice Problems for Selected Lessons 689

Supplemental Use digits to write the following:

Practice for i. Five thousand

2. Two hundred eight

3. One thousand, two hundred

4. Six thousand, fifty

5. Nine hundred forty-three

6. Eight thousand, one hundred ten

7. Ten thousand

8. Twenty-one thousand

9. Forty thousand, nine hundred

10. One thousand, ten

11. Fifteen thousand, twenty-one

12. Nineteen thousand, eight hundred

13. One hundred thousand

14. Two hundred ten thousand

15. Four hundred five thousand

16. Three hundred twenty-five thousand

17. One million

18. One million, two hundred thousand

19. Ten million, one hundred fifty thousand

20. Five hundred million

21. Two million, fifty thousand

22. Twenty-five million, seven hundred fifty thousand

23. Five billion

24. One billion, two hundred fifty million

25. Twenty-one billion, five hundred ten million

26. Two hundred billion

27. One trillion

28. Ten trillion

29. Two trillion, five hundred billion

30. Two hundred trillion
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Supplemental Round each of these numbers to the nearest ten:

Practice for
^ g^g 2. 83 3. 575 4. 909

Lesson 16 ^

5. 99 6. 1492 7. 104 8. 1321

Round each of these numbers to the nearest hundred:

9. 678 10. 437 11. 846 12. 1587

13. 1023 14. 987 15. 3679 16. 4981

Round each of these numbers to the nearest thousand:

17. 1986 18. 2317 19. 1484

20. 3675 21. 5280 22. 1760

23. 36,102 24. 57,843 25. 375,874

Supplemental Find the average of each set of numbers

Practice for

Lesson 18
1. 15, 18, 21 2. 16, 18, 20, 22

3. 5, 6, 7, 8, 9 4. 2,4, 6, 8, 10, 12

5. 100, 200, 300, 400 6. 20, 30, 40, 50, 60

7. 23, 35, 32 8. 136, 140, 141

9. 94, 94, 98, 98 10. 68, 72, 68, 76, 76

11. 6847, 6951 12. 86, 86, 86, 86, 86

13. 562, 437, 381 14. 6, 6, 3, 9, 3, 6, 9

What number is halfway between each pair of numbers?

15. 47 and 91 16. 56 and 88

17. 75 and 57 18. 1 and 101

19. 92 and 136 20. 253 and 325

21. 548 and 752 22. 1776 and 1986
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Supplemental List the factors of each number:

Practice for i. 30 / 2.40 3. 50
Lesson 20

6. 36 ^1, 37 8. 38

4. 60

9. 39

5. 35

10. 49

Supplemental

Practice for

Lesson 22

Find the Greatest Common Factor (GCF) of each set of

^numbers:

12. 12, 20

15. 25, 50

18. 12, 21

21. 4, 3, 2

24. 6, 12, 20

13. 15, 16

16. 40, 70

19. 22, 55

22. 2,4, 6

25. 24, 30, 12, 15

1. - of 42
2

3. -of 42
3

5. - of 60
4

[i. - of $42

4. - of $60
4

7.

9.

X 60

X 20

6.

8.

of $60

X $60

10. - X $24

r-

ll.j- X 24

13. What number is I of 48?

12.

8

10
X $100

1^ How much money is \ of $90?

15. What number is | of 40?

16. How much money is ^ of $200?

17. What number is ^ of 60?

18. How much money is | of $28?

19. One third of 27 is what number?

20. Two thirds of 36 is what number?
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21. Three fourths of 24 is what number?

22. Four fifths of 35 is what number?

23. Two ninths of 36 is what number?

24. Seven tenths of 30 is what number?

25. Five twelfths of 24 is what number?

Supplemental Write each of these improper fractions as a mixed number:

Practice for

Lesson 26
1.

3

3
2.

5

4
3.

7

3
4.

17

10
5.

24

6

6.
24

5
7.

24

4
8.

32

15
9.

32

16
10.

27

5

11.
36

7
12.

25

6
13.

35

5
14.

12

5
15.

31

10

16. i 17.
'I

18. 7^
4

19. 6«
2

20. 45
3

21.
5

22. 4^^
10

23.
12

24. ,10
3

25.
7

'^2

Supplemental Reduce each fraction to lowest terms:

Practice for

Lesson 29

Set A

1.
2

6
2.

3

6
3.

4

6
4.

2

8
5.

4

8

6.
6

8
7.

3

9
8.

2

10
9.

4

10
10.

5

10

11.
8

10
12.

2

12
13.

3

12
14.

4

12
15.

6

12

16.
8

12
17.

9

12
18.

12
19. *s 20. ,18

24

21. 2^^
18

22. 6^^
24

23.
8^2
24

24. •^ 25.
24

Set B Add or subtract then simplify the answer if possible.

1.
5 + 2

2_
5 _ 2

3_
3 ^ 2

8 8 8 8 6 6
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5 2 • 11 11
4. --- 5. - + - 6. ---

6 6 3 3 3 3

7. - + - 8. 9. - + - + -
9 9 9 9 4 4 4

10. 1 + 2 ^ 3
11.

3 ^ 2.
12.

3 _ 1

7 7 7 4 4 4 4

.o 2 2 ^^3 1 4 4
13. - + - 14. - - - 15. - + -

3 3 8 8 5 5

16. 5 _ 1
17. ^ + ^ 18. ^ - 1

5 5 8 8 8 8

19. ^ + — 20. — - — 21. — + —
10 10 10 10 12 12

22. — - — 23. ^ + ^ 24. ^
12 12 10 10 10 10

Supplemental Find the Least Common Multiple (LCM) of each set of

Practice for numbers.

Lesson 30 1. 3,4 2. 3, 5 3. 3, 6 4. 4,6

5. 6, 8 6. 4, 8 7. 3, 8 8. 2,8

9. 3,9 10. 6, 9 11. 6, 10 12. 4, 10

13. 8, 12 14. 9, 12 15. 10, 12 16. 2, 5, 10

17. 2, 3,4 18. 2, 3,6 19. 2,4, 8 20. 2,4,6

Supplemental Write each of these numbers in standard form:

Practice for

Lesson 32
1. (6 X 100) + (7 X 10)

2. (5 X 1000) + (4 X 100)

3. (7 X 100) + (3x1)

4. (8 X 10) + (1x1)

5. (9 X 1000) + (5 X 10)

6. (7 X 100) + (3 X 10)

Write each of these numbers in expanded notation:

7. 560 8. 5600 9. 706 10. 5280
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Find the time elapsed from:

11. 3:00 a.m. to 8:30 a.m. 12. 7:15 a.m. to 10:00 a.m.

13. 8:45 a.m. to 11:20 a.m. 14. 9:30 a.m. to 1:15 p.m.

15. 10:25 a.m. to 2:00 p.m. 16. 9:40 a.m. to 2:30 p.m.

17. 5:15 p.m. to 9:05 p.m. 18. 2:50 p.m. to 6:15 p.m.

19. 10:35 a.m. to 6:20 p.m. 20. 10:53 a.m. to 2:27 p.m.

Supplemental Write each percent as a fraction. Reduce when possible.

Practice for i.

Lesson 33
5.

50%

20%

2.

6.

25%

90%

3.

7.

75%

30%

4.

8.

10%

60%

9. 80% 10. 1% 11. 5% 12. 99%

13. 2% 14. 35% 15. 45% 16. 4%

17. 14% 18. 24% 19. 40% 20. 70%

Supplemental Write each of these numbers as a decimal number:

Practice for i. Five tenths

2. Three hundredths

3. Eleven hundredths

4. One thousandth

5. Twenty-five thousandths

6. One and two tenths

7. Ten and four tenths

8. Two and one hundredth

9. Five and twelve hundredths

10. One hundred twenty thousandths

11. Two hundred five thousandths

12. Six and fifteen hundredths

13. Ten and one hundred thousandths

14. Twelve and six hundredths

15. Ten and twenty-two thousandths
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Write each fraction or mixed number as a decimal number:

16. ^- 17. -^ 18. 1— 19. 10— 20. 15—
100 1000 10 10 100

21.
124

1000
22. 1

1

1000
23. 1

45

100
24. 8-

100
25. 9-

52

1000

Supplemental 1. 1 - 2

3
2. 2 -

'1 3. 6 - 3^
4

Practice for

Lesson 36
4. 1 - 2

5
5. 3 - 1 6. 7 -

^i

7. 1 - 3

8
8. 4 -

'1 9. 8 -
^i

10. 1 - 7

10
11. 3 -

i 12. 10 -i
13. 1 - 3

4
14. 5 -

'1 15. 12 --^

Supplemental 1. 0.62 + 0.4 2. 0.62 - 0.4

Practice for

Lesson 40
3. 1.5 + 0.15 4. 1.2 - 0.15

SetA 5. 0.5 + 0.41 6. 0.5 - 0.41

7. 0.23 + 0.6 + 1.4 8. 5.3 - 4.29

9. 3.6 + 2 + 0.75 10. 1 - 0.3

11. 4.75 + 3 + 12.5 12. 15.4 - 15.40

13. 0.3 + 0.4 + 0.5 14. 5 - 1.25

15. 0.36. + 0.4 + 0.575 16. 0.3 - 0.036

17. 1 + 0.2 + 3.456 18. 10 -- 0.7

19. 0.6 + 0.7 + 0.8 20. 1 - 0.21

SetB 1. 0.3 X 4 2. 0.4 X 0.6 3. 0.3 X 0.2

4. 0.4 X 0.3 5. 7 X 0.21 6. 0.6 X 1.24

7. 0.36 X 0.4 8. 0.012 X 10 9. 1.2 X 8

10. 6.2 X 0.07 11. 1.2 X 0.12 12. 1.25 X 10



696 Math 76

13. 3.6 X 1.2

16. 6.75 X 0.1

19. 0.25 X 0.25

14. 4.5 X 9

17. 0.01 X 3.75

20. 6.3 X 0.24

15. 0.015 X 0.03

18. 1.5 X 1.5

21. 4.2 X 100

Supplemental

Practice for

Lesson 44

1. 4.8 -^ 6

4. 0.125 ^ 5

7. 0.24 - 12

10. 3.65 - 5

13. 0.190 ^ 5

16. 0.7 ^ 5

19. 3.6 ^ 10

22. 0.9 ^ 4

2. 0.48 - 4

5. 1.44 ^ 6

8. 5.6 - 8

11. 42.80 - 10

14. 0.234 - 9

17. 0.4 ^ 4

20. 0.24 - 10

23. 1.1 - 8

3. 0.48 ^ 8

6. 0.018 ^ 3

9. 17.1 - 9

12. 3.10 - 10

15. 5.00 ^ 4

18. 0.5 - 4

21. 0.12 - 8

24. 0.51 - 10

Supplemental Write each of these numbers in expanded notation.

Practice for i. 3.5 2. 0.26

4. 3.14

6. 0.09

8. 0.405

Write each number in decimal form.

Lesson 45
3. 4.08

5. 0.015

7. 12.5

9. (6 X 1] +
r

5 X
10

A

10.
r lA
7 X — + 5 X

100

11. (5 X 10) +

V

5 X —

12. 8 X
100

13. (7x1) + 5 X
100

14. 3 X
100

^ f
+ 9 X

1000,
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15. (8 X 10) + (3 X 1) +
f 1^
2 X —

16. (7 X 10) + 8 X
10

f

+ 1 X
100

697

Supplemental

Practice for

Lesson 47

Supplemental

Practice for

Lesson 48

1. 1-1
5

2. 1-^
8

3. 2 - 1

2

4. 2-1
3

5. 2-ll
4

6. 3 - 1^
8

7. '-i 8. 8-3| 9. 8 - 4
10. 10 - 4-

5
11. 41-1?

3 3
12. 4I.

5
-iS

5

13.
1 4

6 3
10 10

14.
8 8

15. 2i.
4
-1^

4

li 52-3i
5 5

Ai.
8 8

A,.
9I
10

-3^
10

19. 4^-13
4 4

20. 8^-li
5 5

21. 4l-
4
-1^

4

22.
8 8

23.
6 6

24. 6^
10

-43
10

1. 5.2 ^ 0.4 2. 0.144 ^ 0.8 3. 3.21 - 0.3

4. 1.00 ^ 0.4 5. 0.525 ^ 0.05 6. 8.1 - 0.09

'7. 1.2 ^ 0.003 8. 0.54 -^ 0.006 9. 1.2 ^ 0.12

10. 0.12 -^ 1.2 11. 0.5 - 0.04 12. 3.6 ^ 0.5

13. 0.12 ^ 10 14. 6.4 -r 100 15. 3.5 ^ 0.08

16. 8 - 0.5 17. 4 ^ 0.4 18. 12 ^- 0.06

19. 18 - 0.20 20. 16 -r 0.008 21. 5 ^ 0.25

22. 4.44 ^ 0.06 23. 16 - 0.25 24. 0.3 ^ 0.4
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Supplemental Round each number to the nearest tenth.

Practice for i. o.48 2. 0.133 3. 0.375

Lesson 50
5. 62.84 6. 0.0984 7. 6.25

4. 4.28

8. 1.97

Round each number to the nearest hundredth (or cent).

9. 0.8181 10. 0.6666 11. 1.333 12. 4.321

13. $0.2345 14. $7,675 15. $0,166 16. $3,422

Round each number to the nearest whole number.

17. 12.34 18. 4.567 19. 91.66 20. 142.8

Supplemental Solve mentally.

Practice for

Lesson 51

i.

3.

4.2 X 10

0.178 X 10

2.

4.

0.35

3.65

X 10

X 10

5. 4.21 X 100 6. 0.375 X 100

7. 6.5 X 100 8. 4.323 X 100

9. 7.275 X 1000 10. 6.4 X 1000

11. 0.86 X 1000 12. 0.01625 X 1000

13. 4.2 ^ 10 14. 0.42 ^ 10

15. 42.1 - 10 16. 6 ^ 10

17. 87.5 ^ 100 18. 6.5 ^ 100

19. 0.4 -r 100 20. 372.8 ^ 100

21. 123.4 ^ 1000 22. 42.5 H- 1000

23. 7.6 ^ 1000 24. 4 - 1000

Supplemental

Practice for

1.
2 8

2.
1

2

1

8
-1- 1

8

Lesson 56
4.

3 1

4 8
5.

2 +
3

1

6 ••i-
1

6

7.
3 4

8.
1

3

1

4
»!* 2

3

10.
3 2

4 3
11.

2

1

10
12. 1-

2

1

10
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Supplemental

Practice for

Lesson 62

13.
3^3 .

4 8
14.

3 3

4 8
15. ? + l

3 2

16.
2 1

3 2
17.

7 ^1
10 2

18.
7

10

1

2

19. 1^1
4 5

20.
1 1

4 5
21. 3 + 1

5 2

1.
1 1

3- + 2-
8 4

2.
1 1

3- - 2-
4 8

3. 1 + 1I
3

4.
1 1

5. 3^ + 4l
4 8

6. 4
4 -1

7. 5? + l3
5 10

8. 5^-1^
5 10

9. 4I
2
t2'

12

10.
1 1

^2 - ^2 11.
1 1

12. 4 -2I
3

13. 5l + l2
2 3

14. 5^ -if
2 3

15. 4 4

16. ll_3
2 4

17. e^ + il
5 2

/l8. b1
5
-a

2

19.
7 1

2 ' + 1^
10 5

20.
7 12— - 1-
10 5

>&1.
»i

+ 1^
4

^1, 82-1^
3 4

23.
1 1

3- + 1-
2 3

^^4. 51
4 -^

Supplemental Write the prime factorization of each number:

Practice for ^ g 2. 7 3. 8 4. 9
Lesson 64

5. 10 6. 11 7. 12 8. 13

9. 14 10. 15 11. 16 12. 18

13. 20 14. 21 15. 24 16. 30

17. 36 18. 39 19. 40 20. 41

21. 42 22. 48 23. 60 24. 100
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Supplemental

Practice for

^. 3 X li
^^ 4

2.

ji
X 3 3. 1— X 1—

2 4

Lesson 65
A, l2 . 2I

3 2
;^. 4 X 5 6. 1— X 1—

4 2

7.
3 3

8. A X 2 9. — X 1-
5 5

^0.
6 ^ '5

11. ii
2 -1 12. ll X l2

2 3

13. llx 2^
4 5

14. 4 X 3 15. 4x3-
2

16.
5 .3— X 3-
6 5

17. 4 X 2

—

10
18.

'3 ^ ^8

19.
1 1

2 3
20.

7

8 -i ^1. 1^ X 2I
5 2

ipplemental

Practice for

1. '1 H- 3 2. 3 -r ll
2

/3. 1^
3

4- 2

Lesson 67
4. 2 ^ l2

3

-1

/5-

8.

3

4 2

9.

i
3

8
~'

3

.' 4

'^. - 2

10. 2 H-
3

8
11. '1 -1 12. A -!

13. 4I
2

.2I
4

14. 21
4 -1 15. 5 -r ll

4

16. A ^ 5 17. 2^
3

-r 2 18. 2 ^ i

19. 21
2
.1^

4
20. ! .2I

2
21.

3

4
-21

4
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Supplemental

Practice for

Lesson 70

rV-

J/

Q A

P B

R

N C

Y S

M D

X Z T

J ..

L
'"?*>

E

W U

-1
I s.

K F
k - ^:^ <

V

J G
-

" ^
1 H

1. What is the name of the vertical axis?

2. What is the name of the horizontal axis?

3. What is the name given to the point at Mrhich the x and

y axes cross?

4. What name do we use to describe the numbers that

give the location of a point?

Which points have these coordinates?

5.(3,5) 6.(0,4) 7. (-2,-2) 8. (-4, 0)

9. (2,-2) 10. (5,-3) 11. (-1,6) 12. (-3,-5)

What are the coordinates of these points?

13. L 14. A 15. C 16. D

18. / 19. K 20. V 21. M
23. Y 24. S 25. Z

17. G

22. P
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Supplemental Write each fraction as a decimal number:
Practice for

Lesson 73 1.

1

2
2. 1

4
3.1

8
4. 1

10
5. 3

4

'i 7. 2^
10

8. 4?
5

9. 7^
8

10. 3
^

10

Write each decimal number as a reduced fraction or mixed
number.

11. 0.1 12. 1.2 ^'13. 0.4 14. 2.5

15. 0.8 16. 3.9 17. 0.12 18. 4.15

19. 0.25 20. 3.75 21. 0.025 22. 0.005

Supplemental Two fifths of the 25 ballplayers played.

Practice for i, into how many parts was the team divided?
Lesson 76 „ ^^ . i o

2. How many were m each part?

3. How many parts played?

4. How many players played?

5. How many parts did not play?

6. How many players did not play?

Five sixths of the 300 members had paid their dues.

7. Into how many parts was the group divided?

8. How many members are in each part?

9. How many parts paid their dues?

10. How many members paid their dues?

11. How many parts did not pay their dues?

12. How many members did not pay their dues?

Three tenths of the $6000 in prize money went to pay taxes.

13. Into how many parts was the prize money divided?

14. How much money was in each part?

15. How many parts went to pay taxes?

!
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16. How much money went to pay taxes?

17. How many parts did not go to pay taxes?

18. How much money did not go to pay taxes?

Out of 800 students, — rode their bikes to school.
100

19. Into how many parts were the students divided?

20. How many students were in each part?

21. How many parts rode bikes?

22. How many students rode their bikes?

23. How many parts did not ride bikes?

24. How many students did not ride their bikes?

Supplemental l. 3 + 3-3 + 3x3 2. 3x3-3-3-3
Practice for

Lesson 83
3. 3 + 3x3-3-3 4. 3-3-3 + 3x3
5. 4 + 4x4 + 4-4 6. 4-4 + 4x4-4
7. 5-4-2 + 3x6 8. 6-3x2 + 5-4

9. 5x5-5-5-5 10. 6 + 5x4-3-2-1
11. 4(5) - 4 + 5(4] 12. 3(2 + 1) - 2 + 3 X 2

13. 4(5 - 4) + 5 - 4 14. 32 + 1.8 x 10

15. 2(5 + 4) - 2(4 + 3) 16. 6 x 4 - 2 - 6 - 2 x 4

17. (5 + 3)(5 - 3) 18. 32 + 1.8(50)

19. 10 + 10 X 10 - 10 - 10 20. 2(5) + 2(4) - 2(5 + 4)
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Supplemental

Practice for

Lesson 84

Percentt Fraction Decimal

1. 10% (a) (b)

2. 20% (a) (b)

3. 30% (a) (b)

4. 40% (a) (b)

5. 50% (a) (b)

6. 15% (a) (b)

7. 25% (a) (b)

8. 45% . (a) (b)

9. 75% (a) (b)

10. 1% (a) (b)

11. 2% (a) [b]

12. 4% (a) (b)

13. 5% (a) (b)

14. 6% (a) (b)

15. 12% (a) (b)

16. 24% (a) (b)

17. 90% (a) (b)

18. 95% (a) (b)

19. 36% (a) (b)

20. 150% (a] (b)

21. 250% (a) (b)

22. 110% (a) (b)

23. 125% (a) (b)

24. 120% (a) (b]

25. 105% (a) (b)

I
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Supplemental Write each answer as a fraction:

Practice for 1 2 3

Lesson 85 1. 0.5 + - 2. 0.8 - -
5

3. 1-0.1

4. |x0.6 5.
1

0.2 X -
2

6. 0.75 ^ -
4

7. - •^ 0.25
4

8.
7

10 " °-^ 9.
1— + 0.3
10

10. 0.4- 3
10

11.
f

X 0.75 12.
1- - 0.6
5

Write each answer as a decimal:

13. 3.6 + -
2

14. - - 0.2
4

15. 1.2 X ^
5

16. - ^ 0.3
5

17. 4.4 + -
5

18. - - 0.15
4

19. 1.2 X -
4

20. 21. -1
22. - - 0.3

8
23. 0.8 X 1 24.

1- ^ 0.2
2

Supplemental Find the area of each triangle or shaded triangle.

Practice for i.

Lesson 87 e cm
10 cm

8 cm

2.
5 cm/

1

8 cm

5 in.

4 in.

4, 3 in.

4 in.

5.

13 mm 13 mm

10 mm
5 ft 8 in.
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7.

8 cm
12 cm

6 cm

8. 6 in. 4 in.

5 in.

10 in.

9. 8 mm

8 mm

10. 8 mm

8 mm

10m
12. 10cm

15 cm

Supplemental Write each number in expanded notation using exponents.

Practice for i. 450,000 2. 25,000,000 3. 16,000,000,000
Lesson 92

Write each number in standard notation.

4. 5 X 106

5. (3 X 10^) + (6 X 10^)

6. (1 X 10^) + (5 X 10^)

Find each power.

7.
1

8. 2-

V 2;
9. (O.IP 10.

V 2y

Simplify each expression using the proper order of

operations.

11. 20 + 32 X 2 - (8 + 2) ^ x25

12. (2 + 3)2 - 5(4) + \100 - A 25

13. 2 X 32 - 23 + .64 - 2(3)

14. a9 + 52 - ^36 - 3 - 2 X I'*

15. 42 ^ ^16 X (2 + 1)2 ^
X 36 - 3 X 2
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Supplemental Write each fraction as a percent.

Practice for

Lesson 93 1.
1

10
2.

9

10
3.

1

5
4.

3

4
5.

3

20

6.
3

25
7.

3

50
8.

3

100
9.

11

100
10.

11

50

11.
11

25
12.

11

20
13.

1

3
14.

2

3
15.

1

8

16.
3

8
17.

1

9
18.

5

4
19.

1

6
20.

5

8

21.
1

7
22.

5

2
23.

5

6
24.

7

9
25.

5

12

Supplemental Write each decimal as a percent.

Practice for

Lesson 95
1. 0.6 2. 3.4 3. 0.01 4. 1.2 5. 0.5

6. 1.0 7. 0.37 8. 4.5 9. 2.0 10. 0.1

11. 1.05 12. 0.6 13. 3.0

Write each percent as a decimal.

14. 25% 15. 20% 16. 120% 17. 125%

18. 3% 19. 70% 20. 1% 21. 200%

22. 6% 23. 24% 24. 375% 25. 9%
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Supplemental

Practice for

Lesson 98

Fraction Decimal Percent

1.
1

100 (a) (b)

2. (a) 0.8 (b)

3. (a) (b) 25%

4.
3

4 (a) (b)

5. (a] 0.7 (b)

6. (a) (b) 90%

7.
1

20 (a) (b)

8. (a) 0.5 (b)

9. (a) (b) 4%

10.
1

50 (a) (b)

11. (a] 0.45 (b)

12. (a) (b) 23%

13. l| (a) (b)

14. (a) 0.15 (b)

15. (a) (b) 10%

16.
1

8
(a) (b)

17. (a) 0.2 (b)

18. (a) (b) 35%



Supplemental Practice Problems for Selected Lessons 709

Supplemental

Practice for

Lesson 101

1 ^ = -^
* 4 ~ 20

4.
24

60

_ 4 _ 12
'^'

6 ~ b

5.
10 ~

e

3.

6.

6 ~ 12

9 _ /
10 1000

7 1 = 27
* 4 36

o 15 _ 30
^- T - 42

9.
12 ^ ^
15 " 25

10.
7 ^ 700

8
"

j
^^- ^ =

5
12.

12 60

1 100

13.
25 ~ 100

14.
3^9^
8

~
27

15.
20 ~ 100

16.
12 ^ 10

a ~ 20
^^ 27 r
17. —- = —— 18.

50 100 18

19. 1 = _Z^
4 ~ 100

20.
27 ^ 15

u
~ 20
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Supplemental Find the perimeter and area of each polygon. Assume that

Practice for angles that look like right angles are right angles.

Lesson 106
6 cm

5 in.

8 cm
5 cm

12 cm ^

1. Perimeter

2. Area

10 in.

10 in.

7 in.

3. Perimeter

4. Area

6ft

4ft
5ft

9ft

5. Perimeter

6. Area

20 mm

13 mm 12 mm

15 mm

7. Perimeter

8. Area

7 cm 12 mm

\^ cm

cm \

4 cm

10 cm

9. Perimeter

0. Area

4 mm

10 mm^
12 mm

6 mm

11. Perimeter

12. Area

14m

10m
6 m

4 m

13. Perimeter

14. Area

6ft

3ft

10ft

9ft

15. Perimeter

16. Area
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Supplemental Write each quotient in three forms.

Practice for

Lesson 111
Problem

With
Remainder Fraction Decimal

1. 100 ^ 8

2. 50 -- 4

3. 56 -- 10

4. 65 -- 10

5. 63 -- 12

6. 72 -- 5

7. 49 -- 4

8. 38 -- 8

9. 47 -- 4

10. 146 ^ 8

11. 390 -^ 20

12. 625 ^ 10

13. 432 -^ 5

14. 650 - 8

15. 325 H- 20

16. 562 -4- 8

17. 530 ^ 40

18. 375 ^ 50

19. 240 H- 100

20. 534 ^ 10

Supplemental

Practice for

Lesson 112

1. What is 25% of 100?

3. What is 25% of 400?

5. What is 25% of 20?

7. What is 20% of 50?

9. What is 50% of 200?

11. What is 50% of 50?

2. What is 25% of 200?

4. What is 25% of 40?

6. What is 20% of 100?

8. What is 20% of 5?

10. What is 50% of 100?

12. What is 50% of 12?
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13. What is 60% of 100?

15. What is 60% of 50?

17. What is 75% of 100?

19. What is 75% of 40?

14. What is 60% of 200?

16. What is 60% of 25?

18. What is 75% of 400?

20. What is 75% of 4?

Supplemental Find the (a) mean, (b) median, (c) mode, and (d) range for

Practice for each set of data. (Round decimal answers to one decimal

Lesson 114 place.)

1. Quiz scores: 10, 8, 7, 8, 6, 9, 8, 4, 9, 8

2. Best times in 50 m race: 8.7 s, 9.3 s, 7.9 s, 9.8 s, 8.7 s,

9.6 s

3. Ages of children in club: 6 yr, 8 yr, 9 yr, 10 yr, 10 yr

4. Number of students in each classroom: 24, 23, 21, 24,

28,25,30,27, 32

Supplemental

Practice for

Lesson 115

1. 2 hr 45 min
+ 3 hr 25 min

3.

+

1 yd 2 ft 8

2 yd 1 ft 9

in.

in.

5.

+

6 lb 10 oz

3 lb 8 oz

7.

+

2 gal 3 qt

3 gal 2 qt

2. 10 min 15 s

- 5 min 50 s

4. 6 ft 3 in.

- 5 ft 7 in.

6. 8 lb 3 oz

- 6 lb 9 oz

8. 5 gal 2 qt

- 1 gal 3 qt

Write each of these numbers in standard notation:

9. - million
2

11. 7 X 10^

13. 1.25 X 109

15. 3.5 X 10^

10. 2.5 X 10^

12.
11- billion
2

14. 15 million

16. - billion
2

I



Supplemental

Practice for

Lesson 118

Supplemental Practice Problems for Selected Lessons

1. Six is what percent of 12?

2. Six is what percent of 10?

3. Six is what percent of 8?

4. Six is what percent of 6?

5. Twelve is what percent of 120?

6. Twelve is what percent of 60?

7. Twelve is what percent of 48?

8. Twelve is what percent of 24?

9. Twelve is what percent of 12?

10. Twelve is what percent of 16?

11. Twelve is what percent of 15?

12. Twelve is what percent of 100?

13. What percent of 100 is 8?

14. What percent of 10 is 8?

15. What percent of 16 is 8?

16. What percent of 8 is 8?

17. What percent of 80 is 8?

18. What percent of 100 is 20?

19. What percent of 80 is 20?

20. What percent of 40 is 20?

21. What percent of 25 is 20?

22. What percent of 20 is 20?

23. What percent of 15 is 3?

24. What percent of 100 is 30?

25. What percent of 40 is 30?

713

Supplemental

Practice for

Lesson 121

1. -3 + (-4)

4. 3 + (-8)

7.-7 + 6

2. (-5) + (-8)

5.-3+4

8. (-6) + (+6)

3. +3 + (-5)

6. (-4) + (+3)

9. 5 + (-11)



714 Math 76

10. (+5) + (+7) 11. (-12) + (-12) 12. -12 + 12

13. (-12) + (+15) 14. (+8) + (-1) 15. (-8) + (+1)

16. -5 + 8 17. +15 + (-18) 18. -25 + (-30)

19. (+15) + (-20) 20. +8 + (-16) 21. -9 + 15

22. (-6) + (+20) 23. (-20) + (-12) 24. (+6) + (-4)

25. +8 + (-18)

Supplemental l. Fifty is - of what? VO^
^

Practice for

Lesson 122
3. Thirty is -ofwhat?\^

5. Ten is - of what?
5

7. Thirty is — of what?

9. Fifty is — of what?

11. Twelve is — of what?
4

13. Twelve is - of what?
5

15. Sixty is - of what?

17. Sixty is - of what?

19. Sixty is - of what?

21. Forty is - of what?

23. Thirty is - of what?

;Q

1 \w
2. Forty is — of what?

4. Twenty is — of what? Q cP

6. Twenty is - of what?

2
8. Forty is - of what?

10. Twelve is — of what?

12. Twelve is - of what?
3

14. Sixty is — of what?
^ 10

3
16. Sixty is —- of what?

^ 10

18. Sixty is - of what?

20. Thirty-five is — of what?^
10

22. Forty-five is — of what?^ 10

24. Twenty is - of what?
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Supplemental

Practice for

Lesson 1 25

N -*

Using the protractor, find the measure of each of the

following angles.

1. ZAOB

5. ZAON
9. ZAOM

13. ZAOL

17. ZNOC

21. ZNOM

2. ZAOE

6. ZAOD

10. ZAOC

14. ZNOL

18. ZNOK

22. ZNOf

3. ZAOH
7. Z^OG

11. ZAOF

15. ZNO/

19. ZNOH
23. ZATOG

4. z^iois:

8. ZAOJ

12. zyio/

16. ZNOF

20. ZNOE

24. ZNOD

Supplemental

Practice for

Lesson 126

1. 3 - (-5)

4. (-5) - (-3)

7. 7 - (-12)

10. -12 - 7

13. (-12) - (+7)

16. (-10) - (+5)

19. -5 - (-10)

22. (-12) - (+8)

25. 8 - (-12)

2.-3-5

5. (-5) - (+3)

8. -7 - (-12)

11. -12 - (-7)

14. -6 - (-6)

17. -10 - (-5)

20. 10 - (-5)

23. -8 - 12

3. -3 - (-5)

6. 5 - (-6)

9. (-7) - (+12)

12. 12 - (-7)

15. (+6) - (-6)

18. -5 - 10

21. -12 - (-8)

24. -8 - (-12)
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Supplemental

Practice for

Lesson 127

Supplemental

Practice for

Lesson 128

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

1.

5.

9.

Ten is 10% of what number?

Ten is 20% of what number?

Ten is 40% of what number?

Ten is 25% of what number?

Ten is 5% of what number?

Ten is 2% of what number?

One hundred is 100% of what number?

Twenty is 20% of what number?

Twenty is 10% of what number?

Twenty is 1% of what number?

Six is 10% of what number?

Six is 25% of what number?

Six is 1% of what number?

Five is 100% of what number?

Fifty is 50% of what number?

Fifty is 100% of what number?

Fifty is 10% of what number?

Six is 75% of what number?

Ten is 100% of what number?

Fifty is 25% of what number?

Forty is 100% of what number?

Forty is 40% of what number?

Forty is 50% of what number?

Forty is 25% of what number?

Twenty is 25% of what number?

2. ^'36

'121 6. a/16

10. 79

3.

7.

11. V144

81

64

4. V49

8. ^^^

12.
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7

Each square root is between which two consecutive whole
numbers?

13. A 10 14. A 30 15. A 40 16. a 50 17. a 60y A'

18. ^|70 19. ^80 20. ^90 21. ^5 22. ^J2

Supplemental Complete the chart for each circle. (Use k = 3.14.]

Practice for

Lesson 130
Radius Diameter Circumference Area

1 in. 1. 2. 3.

4. 4 ft 5. 6.

3 cm 7. 8. 9.

10. 8m 11. 12.

5 mm 13. 14. 15.

16. 12 yd 17. 18.

10 km 19. 20. 21.

22. 100 mi 23. 24.

25. What special word is used to describe the perimeter of

a circle?

Supplemental
Practice for

Lesson 134

1. (-3)(+4)

3. (+12)(-15)

5. (+21)(-7)

7. (-25)(-15)

9. (-7)(+43)

11. (+6)(-18)

13. (-24) ^ (+2)

15. -72 ^ 8

17. (-234) ^ (-6)

19. -125 - 25

2. (-8)(-12)

4. (-18)(-20)

6. (-8)(+17)

8. (+18)(+5)

10. (-12)(-24)

12. (-9)(-25)

14. (-24) ^ (-3)

16. 400 ^ (-5)

18. (-144) ^ (+12)

20. (-375) ^ (-15)
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Supplemental Write the Arabic numeral.

Practice for

Lesson 138
1. XIX

4. CDXXIV

7. CCLVI

10. CDXXV

13. MCMLXIX

2. XVII

5. MCC

8. MMCLX
11. XXIV

14. MLXVI

3. CCCXCI

6. LIV

9. XCII

12. CCXLIV

15. MCMLXXXIV

Write the Roman numeral.

16. 63 17. 89 18. 101 19. 651 20. 44

21. 99 22. 156 23. 490 24. 2310 25. 1907



Glossary

acute angle An angle that has a measure greater than 0°

and less than 90°.

acute triangle A triangle in which each of the three

angles measures less than 90°.

addend A number that is added in an addition problem.

addition sequence An ordered list of numbers in which
the same number is added to the previous term to get the

following term.

algebraic addition The addition of the opposite of a

number; used to replace subtraction.

a.m. Before noon (ante meridiem).

angle An opening between two intersecting lines, rays,

or segments.

Arabic numerals The digits (0, 1, 2, 3, 4, 5, 6, 7, 8, and 9)

used in combination with place value to express numbers.

For example, 475 is an Arabic numeral.

area The number of square units of a given size that

cover the surface of a figure.

average The amount found by dividing the sum of a set

of numbers by the number of numbers in the set, also

known as arithmetic average or mean.

base In a triangle or parallelogram, the side from which

the height of the triangle or parallelogram is measured.

719



720 Math 76

Celsius scale One of the scales used on a thermometer to

measure temperature. On this scale, water boils at 100°C
and freezes at 0°C. Normal body temperature is 37°C.

century One hundred years.

chance The likelihood that something will happen,
expressed as a percentage.

circle A round graph in which every point on the graph
is the same distance from a center point.

circumference The distance around a circle, also known
as the perimeter of a circle.

common number A number shared by two or more sets,

as in common factor, common multiple, and common
denominator.

compare To determine whether one number or expression

is greater than, less than, or equal to another number or

expression.

compass A tool that aids in the drawing of circles, as

well as in other geometric applications.

composite A number that has more than two factors.

cone A three-dimensional solid with a circular base and

a single vertex.

congruent A set of figures that have the same shape and
size. Also, angles or line segments that have the same
measure.

coordinate plane A graph of two perpendicular number
lines that have scale marks extended to form a grid on

which to plot points.

coordinates A paired set of numbers like (3, -2) that

indicates the location of a point on a coordinate plane.

The first number shows the horizontal direction and

distance from the origin (on the x-axis); the second

number shows the vertical direction and distance from the

origin (on the y-axis).
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counting numbers The numbers in this sequence: 1, 2,

3,4,5,....

cross products The result of taking a pair of fractions

and multiplying the numerator of the first fraction by the

denominator of the second fraction and vice versa.

cube A three-dimensional solid with six square faces.

Adjacent faces are perpendicular, and opposite faces are

parallel.

cylinder A three-dimensional solid with two circular

bases, that are opposite and parallel to each other.

decade Ten years.

decimal places All of the place values to the right of the

decimal point.

decimal point A period used to separate the ones' place

from the tenths' place.

degree (°) The unit used to measure angles. Also, the

symbol used to denote unit divisions on a temperature

scale.

denominator The bottom number of a fraction, designating

the number of equal parts in a whole.

diameter The distance across a circle through the center of

the circle.

difference The result of subtraction.

digit Any one of the following ten numerical symbols: 0,

1, 2, 3,4, 5, 6, 7, 8, 9.

dividend The number that is divided in a division problem.

divisible The ability to be divided without a remainder;

for example, 6 is divisible by 1, 2, 3, and 6.

divisor The number by which another number is divided.



722 Math 76

edge A line at which two faces of a solid come together.

endpoints The points at which a line segment ends.

equals sign (=) A symbol that indicates that two numbers
or expressions are equivalent.

equilateral triangle A triangle in which all three sides

and all three angles are equal in measure.

equivalent Expressions that have the same value; for

example, | is equivalent to |, or | = |.

estimate To roughly determine a size or value; to

calculate approximately using rounded numbers.

even numbers Those numbers that can be divided by 2

without a remainder. The digit in the ones' place of an
even number is 0, 2, 4, 6, or 8.

experimental probability The probability of an event

occurring as determined by data collection.

exponent A number that indicates repeated multiplica-

tion of the base. For example, in 5^, 2 is the exponent and
5 is the base, and this means 5 x 5, or 25.

face A flat surface of a solid.

fact families Sets of three numbers which can be formed

into two addition facts and two subtraction facts, or two
multiplication facts and two division facts.

factor A number being multiplied. Also, a whole number
which divides another whole number without a remainder.

Fahrenheit scale One of the scales used on a thermometer

to measure temperature. On this scale, water boils at 212°F

and freezes at 32°F. Normal body temperature is 98.6°F.

fraction A common fraction is part of a whole, expressed

as a numerator over a denominator.
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geometry The study of shapes.

graph A diagram such as a bar graph, a circle graph (pie

chart), or a Hne graph that displays quantitative information.

greater than/less than sign (< >) A symbol placed between
two numbers or expressions to indicate which is greater or

which is less.

greatest common factor (GCF) The largest whole number
that is a factor of all members of a given set of whole numbers.

height In a triangle or parallelogram, the perpendicular

distance from the base to the opposite vertex of a triangle

or from the base to the parallel side of a parallelogram.

hexagon Any six-sided polygon.

histogram A special type of bar graph that displays data

in equivalent intervals with no space between the bars.

horizontal Parallel with the horizon; perpendicular to

vertical.

hundredths' place The place value two places to the

right of the decimal point. Each hundredth equals ^

.

improper fraction A fraction in which the numerator is

equal to or greater than the denominator; a fraction that is

equal to or greater than one.

integers The set of numbers that includes all the

counting numbers, their opposites, and zero.

intersecting lines Lines that cross; lines which share a

common point.

irrational number A number that cannot be expressed

as a fraction. Examples are n and V^

.

isosceles triangle A triangle in which at least two of the

three sides and angles are equal in measure.
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length A longer side of a rectangle.

least common multiple (LCM) The smallest number that

is a multiple of a given set of whole numbers.

line A continuous string of points extending in two
opposite directions without end.

line of symmetry A line that divides a figure into two
mirror images.

mass The amount of matter in an object.

mean The average of a set of numbers.

median In a set of numbers arranged in order from least

to greatest, the middle number, or the average of the two
middle numbers.

metric system An international system of measure based

on multiples of ten using units such as meters, liters, and
grams.

mixed number An expression made up of a whole
number and a fraction, such as 2|.

mode The most frequently occurring number or numbers
in a set of numbers.

multiple A number found by multiplying a given

number by a whole number greater than zero; for example,

the multiples of 5 are 5, 10, 15, 20, ....

multiplication sequence An ordered list of numbers in

which the same number is multiplied by the previous term

to get the following term.

negative A number less than zero; the opposite of positive.

noon Midday; 12:00 p.m.

number line A line with evenly spaced marks on which

a number is associated with each mark.
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numeral A written symbol for a number.

numerator The top number of a fraction, designating the

number of parts being used.

oblique Slanted, sloped, or inclined lines; neither horizontal

nor vertical; neither parallel nor perpendicular.

obtuse angle An angle that has a measure greater than
90° but less than 180°.

obtuse triangle A triangle in which one angle measures
greater than 90°.

octagon Any eight-sided polygon.

odd numbers Those numbers that have a remainder of 1

when divided by 2. The digit in the ones' place of an odd
number is 1, 3, 5, 7, or 9.

operations of arithmetic Mathematical processes performed

according to specific rules. These processes are addition,

subtraction, multiplication, and division.

opposites Those numbers that can be written with the

same digits but with opposite signs. For example, the

opposite of 5 is -5. The sum of a number and its opposite

is zero.

origin The point (0, 0) on a coordinate plane at which
the X-axis and y-axis intersect.

parallel Lines, rays, or segments that remain the same
distance apart and do not intersect.

parallelogram A quadrilateral that has two pairs of

parallel sides.

pentagon Any five-sided polygon.

percent A fraction with the denominator 100 expressed
99
100

with a percent sign, %. For example, 99% = ^.
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perfect square A number that has as its square root a

whole number. Examples of perfect squares are 1, 4, and 9.

perimeter The distance around a shape.

perpendicular Lines, rays, or segments that intersect to

form right angles.

pi (tt) The Greek letter that stands for the number of

diameters in a circumference (approximately equal to 3.14).

place value The value of a digit determined by its

position within the numeral.

plane A flat surface in mathematics that has no boundaries.

p.m. After noon [post meridiem).

polygon Any straight-sided closed plane figure.

polyhedron A solid figure on which every face is a polygon.

positive A number greater than zero; the opposite of

negative.

prime A counting number that has exactly two factors,

the number 1 and itself

prime factorization The breakdown of a counting number
by writing it as a product of its prime factors.

prism A three-dimensional solid that has two congruent,

parallel polygons as its bases.

probability The likelihood that something will happen
expressed as a ratio.

product The result of multiplying.

proper fraction A fraction in which the numerator is

less than the denominator.

proportion A true statement that demonstrates two ratios

are equivalent.
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protractor A tool that is used to measure and draw
angles.

pyramid A three-dimensional solid with a polygon as its

base and triangular sides that meet at a vertex.

quadrilateral Any four-sided polygon.

quantitative Expressed as or relating to a quantity or

number.

quotient The result of division.

radius The distance from the center of a circle to a point

on the circle. The plural of radius is radii.

range The difference between the greatest and the least

in a set of numbers.

ratio An expression of the relationship between two
numbers using a colon, a fraction, or words, such as 3:2, |,

or 3 to 2.

ray The portion of a line that begins at one point and
continues without end.

reciprocal The fraction resulting from inverting a given

fraction (reversing the numerator and denominator). The
product of a fraction and its reciprocal is one.

rectangle A four-sided polygon that has four right angles.

rectangular prism A prism with rectangles as bases.

rectangular solid A three-dimensional solid where all

six faces are rectangles. Opposite faces are parallel and
adjacent faces are perpendicular.

reduce To divide a fraction by another fraction equal to 1

in order to form an equivalent fraction in which both the

numerator and denominator have lesser values. For

example, | reduces to |.
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reflection A transformation performed by reflecting a

figure as in a mirror or flipping a figure over a certain line.

regular polygon A polygon in which all sides and angles

are equal in measure.

remainder In subtraction, the difference; in division, any
I

number that is left over after dividing integers.

rhombus A parallelogram that has sides of equal length.

right angle A square angle, often marked with a square,

that has a measure of 90°.

right triangle A triangle in which one angle measures 90°.

Roman numerals An ancient form of numbering that

does not use place value; for example, II is a Roman
numeral equivalent to the Arabic numeral 2.

rotation A transformation performed by turning a figure

about a certain point.

rounding Finding another number that is near the

number given; for example, 587 rounds to 600.

sales tax The tax charged on the sale of an item based

upon the selling price.

scale A system of marks at regular intervals used for

measurement. Also, an instrument that displays such

marks.

scalene triangle A triangle in which all three sides and

all three angles are not equal in measure.

segment A part of a line that has two endpoints.

sequence An ordered list of numbers that follows a

certain rule.

side A line segment of a polygon; the number of sides

indicates the type of polygon.
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similar A set of figures or angles that are the same shape

but not necessarily the same size.

solid A geometric shape that occupies space.

sphere A smooth geometric solid that is shaped like a ball.

square A rectangle in which all sides are the same length.

square root A number that, when multiplied by itself,

equals the given number. The square root of 49 is 7

because 7 • 7 = 49. The principal of the positive square

root of a number is indicated by this symbol, V~.

straight angle An angle that forms a straight line and has

a measure of 180°.

sum The result of addition.

surface area The total area of all of the surfaces of a

geometric solid.

survey A method of collecting data about a particular

population.

tenths' place The place value one place to the right of the

decimal point. Each tenth equals ^

.

theoretical probability The probability of an event

occurring as determined by analysis rather than by
experimentation.

thousandths' place The place value three places to the

right of the decimal point. Each thousandth equals ^.
transformation Any of the three forms of movement
(rotation, reflection, and translation) made to reposition a

figure.

translation A transformation performed by sliding a

figure in one direction without turning the figure.

trapezium A quadrilateral in which no sides are parallel.



730 Math 76

trapezoid A quadrilateral in which one pair of sides are

parallel.

triangle A polygon that has three sides and three angles,

the sum of which measure 180°.

unit multiplier A fraction equal to one, written with two
different but equivalent units of measure; for example,

is a unit multiplier.
12 in.

U.S. Customary System A U.S. system of measure using

units such as feet, gallons, and pounds.

vertex The point at which two sides of a polygon or three

or more edges of a polyhedron intersect. The plural of

vertex is vertices. Note that a cone also has a vertex. This

vertex is not made from the intersection of edges, but

rather the intersection of the lines that would make up the

non-base surface of the cone.

vertical Upright; perpendicular to horizontal.

volume The amount of space a given shape occupies.

whole numbers All the counting numbers and zero, as in

the sequence: 0, 1, 2, 3, 4, ....

width A shorter side of a rectangle.

X-axis The horizontal number line of the coordinate plane.

y-axis The vertical number line of the coordinate plane.
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Symbols
= [approximately equals sign), 408

Z (angle), 515

C (cent sign), 7

: (colon)

for ratios, 398

for time, 159

. (decimal point), 2, 168-169
° (degree symbol)

for angles, 514

for temperature, 44

— (division or fraction bar), 8, 26

) (division box), 8

H- (division sign), 8

S (dollar sign), 2

= (equals sign), 2, 40

< > (greater than/less than sign), 40

- (minus sign), 2

X (multiplication sign), 6

(multiplication sign), 222

^ (not equals sign), 539

( ) (parentheses), 23

% (percent), 164

K (pi), 505

+ (plus sign), 1

i (square root), 423

A
Abbreviation(s)

cubic (cu.) units, 472

for patterns

equal groups (EG), 68

larger-smaller-difference (L-S-D), 59

later-earlier-difference (L-E-D), 59

some and some more (SSM), 49

some went away (SWA), 49

Abbreviation(s) [Cont?\

square (sq.) units, 154, 389-390

for units of length, 30

for units of liquid measure, 373

for units of mass, 566

for units of weight, 567

Acute

angles, 513-514

triangles, 584

Addend(s)

definition of, 1

missing, 13-14

Addition

of decimals, 183-184

with whole numbers, 187-188

of fractions

with common denominators,

115-117

in mixed numbers, 129-130

steps for, 274-275

with unlike denominators, 255

in mixed numbers, 281-282

of integers, 588-590

with missing addends, 13-14

of mixed measures, 556-557

with money, 1-2

as multiplication, 6

order of operations for, 22-23

with whole numbers, 1

Algebraic addition, 615

Angle(s)

bisectors, 667-668

731



732 Index

Angle(s) [Cont]

classifications of

acute, 513-515

obtuse, 513-515

right, 327, 513-515

straight, 513-515

measurement of, 609-611

of a triangle, 676-677

Arabic numeral(s), 680-681

Area

calculating

formulas for, 433

of a circle, 638-639

of complex shapes, 509-510

definition of, 153

estimating, 604-605

of a parallelogram, 381-385

of a rectangle, 153-155

of a square, 188-189

surface, of a prism, 672-673

of a triangle, 417-419

units of, 153-154

Average, 83-85

Axis

definition of, 339

X, 339

y, 339

B
Bargraph(s), 73

Base

of an exponent, 349

of a parallelogram, 382

of a triangle, 418-419

Bisector(s), 665-668

angle, 667-668

construction of, 665-668

perpendicular, 666-667

Buckyball, 652-653

Canceling. See Reducing

Celsius scale, 44

Centimeter(s] (cm), 30

Cent(s). See Money
Chance, 439

Circle(s)

area of, 638-639

circumference

definition of, 464

formula for, 505

concentric, 505

diameter of, 464

drawing, 504-505

graphs, 197-198

radius of, 464

Circumference

definition of, 464

formula for, 505

measuring, 477-479

Closed- option survey, 141

Comma(s)

for place value, 54-55

Common denominator(s)

adding fractions with, 115-116

definition of, 265

finding

by renaming both, 270-271

by renaming one, 266-267

subtracting fractions with, 116

Common factor[s), 96-97, 144-145

Commutative property

of multiplication, 222-223

Comparing

decimals, 213-214

definition of, 40

differences, 155

fractions

by converting to decimals, 364-365

with pictures, 100-103

by renaming, 278-279

negative numbers, 422

on a number line [see Number line)

to order numbers, 39

values, 40

whole numbers, 40
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Compass, using a, 504

Composite numbers, 308

Compound interest, 580-582

Cone, 319

volume of, 683

Congruent, 526-527

definition of, 520

Converting. See also Simplifying

decimals

to fractions, 172-173, 350-351

to percents, 457-458

fractions

to decimals, 354-355, 364

to percents, 394-395, 448-449,

460-461

percents

to decimals, 406-407

to fractions, 164-165, 576-577

units, 388

Coordinate(s)

geometry, 360-361

plane, 339-340

dravi^ing on a, 358-360

writing, 339-340

Corresponding part(s), 526-528

Counting number (s), 39

Cross product(s), 492-494

to complete proportions, 494-495

Cube

as a platonic solid, 430, 432

as a solid, 319

Cubic (cu.) unit(s), 472

Cup(s), 373

Customary unit(s). See Units

Cylinder, 319

volume of, 647-648

D
Decimal(s)

adding, 183-184

with whole numbers, 187-188

chart, 254-255

comparing, 213

Decimal(s) {Cont.)

dividing

by a decimal, 235-237

by 10 and by 100, 251

by a whole number, 217-218

equivalents, 468-469

in expanded notation, 221-222

as fractions, 172-173

in missing number problems, 208-209

as mixed fractions, 350-351

multiplying, 191-193

by 10 and by 100, 226-227

on a number line, 241-242

as percents, 457-458

place values, 168-169

reading, 173-174

rounding, 247-248

simplifying, 212-213

subtracting, 183-184

with whole numbers, 187-188

writing, 173-174

in expanded notation, 221-222

Decimal point(s), 2, 168-169

Degree

angle, 514

temperature, 44

Denominator (s). See also Fractions

common, 115-117

finding, 265-267, 270-271

definition of, 26

Diameter, 464

Difference(s). See also Subtraction

comparing, 155

definition of, 2

in story problems, 58-60

Dividend(s), 8

Divisibility, 90-92

last-digit test for, 91-92

sum-of-digits test for, 91-92

Division

answers as mixed numbers, 123-124

applications using, 537-538

by common factors to reduce, 144-145

by decimals, 235-237
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Division [Cont.]

of decimals

by 10 and by 100, 251

by a whole number, 217-218

of fractions, 259-261

of integers, 661

with missing numbers, 19-20

with mixed numbers, 323-324

with money, 9

order of operations for, 23-24

by primes, 309, 311

of whole numbers

by fractions, 242-244

by whole numbers, 8-9

Divisor(s), 8, 235-237

Dodecahedron, 430, 432, 651

Dollar(s). See Money

E
Edge(s), 427

Elapsed time, 159-161

Equal groups stories

with fractions, 106-107

with whole numbers, 67-69, 83-84

Equals sign, 40

Equation(s)

two-step, 515-516

Equilateral triangle(s), 583-584

Equivalent

division problem(s), 206-208

fraction-decimal-percent, 468-469

Estimation. See also Rounding

of area, 604-605

activity, 605

to find answers, 73

of square roots, 627-628

Even numbers, 43-44

Expanded notation, 158-159

with exponents, 443-444

writing decimals in, 221-222

Experimental probability, 654-655

Exponent(s), 349-350

expanded notation with, 443-444

order of operations with, 444-445

Face(s), 427

Fact families

addition and subtraction, 3-4

multiplication and division, 10

Factor tree(s), 309, 310

Factorization

prime, 308-311

to reduce fractions, 318-319

Factor(s), 6

finding missing, 413-414

greatest common, 96-97

whole number, 89-90

Fahrenheit scale, 44-45

Feet (ft), 30

Forms of multiplication, 222-223

Formula(s)

area, 418, 433-434

circumference, 505-506

geometric, 433

perimeter, 433-435

volume of a rectangular prism,

472-474

Fraction(s)

adding

with common denominators,

115-117

three or more, 285-286

with three steps, 274-275

chart, 344-345

comparing

by converting to decimals. 364-365

with pictures, 100-103

by renaming, 278-279

as decimals, 354-355

and decimal-percent equivalents,

468-469

denominator, 26

dividing, 259-261

by fractions, 242-244

equivalents, 468-469

finding the whole when a fraction is

known, 593-595

improper, 289-291

G

G

G

G
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Fraction(s) [Cont.)

of an inch, 31-32, 78-80

manipulative(s)

1 1 1 111_11':i
2' 4' 8' '- ^ ^ xxvj

1 1 J_ 170—121
3' 6' 12' '^^'^ ^^'

5^' TO' -'*-'^ 1«jO

reducing with, 128-129

in missing number problems, 208-209

multiplying, 142-144

three fractions, 345

on a number line, 77-78

numerator, 26

part(s) of a number, 26-28

as percents, 394-395, 448-449

powers of, 445

problems

finding missing information,

368-369

reciprocals of, 149-150

reducing

before multiplying, 333-335

with common factors, 144-145

by grouping factors equal to 1

,

258-259

by using manipulatives, 128-129

using prime factorization, 318-319

renaming

by multiplying by 1, 201-203

simplifying, 255

subtracting

with common denominators,

115-117

with three steps, 274-275

from whole numbers, 178-179

Frequency table(s), 138

Function(s), 599-600

Graph(s), 44, 339-340

bar, 73

histogram, 138-139

circle, 197-198

line, 85-86

Greatest common factor (GCF), 96-97

H
Height

of a cylinder, 647

of a parallelogram, 382

of a rectangular prism, 472

of a triangle, 418-419

Hexagon, 303

Histogram(s), 138-139

Horizontal, 329

Icosahedron

model of, 651-652

as a platonic solid, 430

Improper fractions, 289-291

Inch(es) (in.), 30

ruler to fourths, 31-32

ruler to sixteenths, 78-80

Integer(s). See also Numbers
adding, 588-590

multiplying and dividing, 660-661

on a number line, 63-64, 422

Interest, 580-582

Intersecting

lines, 327

sides, 303

Irrational number(s), 628

Isosceles triangle(s), 583

K
Kilogram(s) (kg), 566

Kilometer(s) (km), 30

Gallon(s) (gal), 373

Geometric formula(s), 433-435

Gram(s) (g), 566

Larger-smaller-difference (L-S-D) stories,

58-59

Later-earlier-difference (L-E-D) stories,

59-60
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Least common multiple(s) (LCM), 148-149

Length

of a rectangle, 155

of a rectangular prism, 472

Linear measure. See also Units, 30-32

with centimeters and millimeters, 32

with inches, 31-32

ruler to fourths, 31-32

ruler to sixteenths, 78-80

Line graph(s), 85-86

Line(s). See also Number lines

definition of, 327

horizontal, 329

intersecting, 327

naming, 328

oblique, 327

parallel, 327

perpendicular, 327

of symmetry, 532-533

vertical, 329

Liquid measure. See also Units

Liter(s) (L), 373

M
Manipulative(s). See Fraction(s), manipu-

latives

Mass. See also Units

definition of, 566

Mean, 552

Median, 552-553

Meter(s) (m), 30

Metric system. See Units

Mile(s) (mi), 30

Mill, 169

Milligram(s) (mg), 566

Miniliter(s) (mL), 373

Millimeter(s) (mm), 30

Missing numbers

in addition, 13-14

with decimals, 208, 413-414

in division, 19-20

with fractions, 208-209

with mixed numbers, 413-414

Missing numbers [Cont.)

in multiplication, 18-19

in subtraction, 14-15

Mixed numbers. See also Fractions

adding, 129-130, 281-282

dividing, 323-324

as improper fractions, 289-291

multiplying, 314-315

on a number line, 77-80

as percents, 460-461

subtracting, 129-130

with regrouping, 231-232, 299

from whole numbers, 178-179

Mode, 552-553

Money
adding, 1-2

dividing, 8-9

multiplying, 6-8

as sales tax, 575-576

subtracting, 2-3

Multiple step problem(s), 55

Multiple(s), 124-125

least common, 148-149

Multiplication

as addition, 6

of decimals, 191-193

by 10 and 100, 226-228

forms of, 222-223

effractions, 142-144

reducing before, 333-335

of three, 345

with integers, 660-661

with missing numbers, 18-19

with mixed numbers, 314-315

with money, 6-8

order of operations for, 23, 403, 444^45

by powers often, 557-558

with whole numbers, 6-8

N
Negative number(s)

adding, 614-615

comparing, 422
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Negative number(s) [Cont.]

definition of, 39

division of, 661

multiplying, 660-661

on a number line, 63

subtracting, 614-615

Number line(s)

with decimals, 241-242

v^^ith fractions, 77-78

with integers, 63-64, 422

with mixed numbers, 77—80

to order numbers, 39

Number(s)

comparing [see Comparing)

composite, 308

counting, 39

decimal [see Decimals)

even, 43-44

integers [see Integers)

irrational, 628

missing [see Missing numbers)

mixed [see Mixed numbers)

negative, 39, 63, 422

odd, 44

opposites, 63, 614

percents of, 542-543

positive, 63

prime, 294-295

rounding, 72, 247-248

sequences, 43-44

simplifying, 212-213

whole [see Whole numbers)

Numerator(s), 26

O
Oblique line(s), 327

Obtuse

angles, 513-515

triangles, 584

Octagon, 303, 304

Octahedron, 430, 432, 651

Odd number(s), 44

Open-option survey, 141

Operations of arithmetic, 55

with fractions and decimals, 409—410

Opposite(s), 63, 614

Order of operations, 22-24, 402-403

with exponents, 444-445

table of, 444

Ordering numbers, 39

Origin, 339-340

Ounce(s) (oz), 373

Parallel line(s), 327

Parallelogram. See also Quadrilaterals

area of, 381-385

definition of, 377

Parentheses

in order of operations, 444-445

Pentagon, 303

Percent(s)

as decimals, 406-407

equivalents, 468-469

finding, 542-543, 571-572

finding the whole from a, 618-620

as fractions, 164-165, 576-577

Perfect square, 423

Perimeter, 35-36

of a circle, 505-506

of complex shapes, 487-489

formulas for, 433-435

of a shape, 35-36

Perpendicular. See also Lines

bisector, 666-667

definition of, 327

Pi (;r), 505

Pint(s) (pt), 373

Place value, 53

decimal, 168-169

through trillions' chart, 53

Plane

coordinate, 339-340

definition of, 327

Platonic solids, 430

model of, 431-432, 651-653

Polygon(s), 303-304
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Polyhedron(s), 430

Positive number(s), 63

Pound(s) (lb), 567

Power(s), 349, 445

effractions, 445

of numbers, 349-350

in order of operations, 444-445

Prime(s)

division by, 308-309

factorization, 308-311

to reduce fractions, 318-319

number(s), 294-295

in 1-50, 295-296

Principal, 580

Prism(s). See also Solid(s)

classifications of, 319-320

surface area of, 672-673

volume of, 472-474

Probability, 438-439

coin-toss , 440

dice rolls, 654-656

experimental, 655

of a series of events, 642-643

theoretical, 655

Product. See also Multiplication

cross, 492-495

definition of, 6

Proportion[s), 482

completing, 483

using cross products, 494-495

to solve

percent problems, 632-634

ratio word problems, 499-501

Protractor

to drav^ angles, 610-611

to measure angles, 609

Pyramid, 319

volume of, 658

Q
Quadrilateral(s). See also Polygons

classifications of, 377-378

definition of, 303-304, 377

Quart(s) (qt), 373

Quotient. See also Division

definition of, 8

R
Radius (Radii), 464

Range, 552-553

Ratio(s), 398-399

wrord problems

using proportions to solve,

499-501

using totals to solve, 547-548

Ray(s)

definition of, 327

naming, 328

Reciprocal(s), 149-150

Rectangle(s). See also Parallelogram

area of, 153-155

definition of, 377

Rectangular coordinates, 339-340

Rectangular prism. See also Prism(s)

Reducing

fractions. See Fractions

units before multiplying, 453-454

Reflection, 521

Regular

polygons, 304

polyhedrons, 430

Rhombus. See also Parallelogram

definition of, 377

Right

angles, 327, 513-514

triangles, 584

Roman numeral(s), 680-681

Rotation, 520-521

Rounding

decimal numbers, 247-248

to estimate, 73

whole numbers, 72

Ruler

inch [see Linear measure)



Index 739

Sales tax, 575-576

Scalene

triangle(s), 583

Scale(s). See also Number lines

on thermometers, 44

Segment(s)

definition of, 327

naming, 328

parallel, 327

perpendicular, 327

Sequence(s), 43-44

Signed number(s). See also Integers,

624-626

Similar, 527

Simplifying

decimals, 212-213

fractions, 255

Solid(s)

edges, 427

faces, 427

naming, 319-320

Platonic, 430-432, 651-653

surface area of, 672-673

vertices, 427

Some and some more (SSM) stories, 47-49

Some went away (SWA) stories, 47-50, 231

Sphere, 319

Square root(s), 423-424

estimation of, 627-628

of numbers greater than 100, 598-599

Square (sq.) unit(s), 153-154, 389-391

Square(s)

area of, 188-189, 433

definition of, 188, 377

perfect, 423-424

perimeter of, 188-189, 433

Standard notation, 159

Straight angle(s), 513-514

Subtraction

of decimals, 183-184

with whole numbers, 187-188

Subtraction [Cont.)

of fractions

with common denominators,

115-117

in mixed numbers, 129-130

steps for, 274-275

with unlike denominators

in mixed numbers, 231-232,

299

from whole numbers, 178-179

with mixed measures, 556-557

with money, 2-3

order of operations for, 22-24

with whole numbers, 2-3

Sum. See also Addition

definition of, 1

Surface area, 672-673

Survey(s), 139-141

closed option, 141

open option, 141

Symmetry, 532-533

lines of, 532

Tax, 575-576

Test(s)

for divisibility, 91-92

last-digit, 91

sum-of-digits, 91

Tetrahedron, 430-432, 651

Theoretical probability, 655-656

Tickmark(s), 39

Ton[s) (t), 567

Transformation(s), 520-521

of a set of triangles, 521-522

Translation, 521

Trapezium, 377

Trapezoid, 377

Triangle(s), 303

area of, 417-419

classification of

by angles, 584

by sides, 583

congruent, 520, 526-527
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Triangle (s) [Cont.)

perimeter of, 36

similar, 527-528

sum of the angles of, 676-677

Triangular prism. See also Prism

definition of, 319-320

Two-step equation(s), 515-516

U
U.S. customary system. See Units

Unit multiplier(s), 561-563

Units

metric system

of length, 30

of liquid measure, 373

of mass, 566-567

U.S. customary system

of length, 30

of liquid measure, 373

of weight, 566-567

Whole number(s) [Cont.)

subtracting. 2-3

with decimals, 187--188

with fractions and mixed numbers
178-179

Width

of a rectangle, 155

of a rectangular prism. 472

X
X-axis, 339

Y
Yard(s) (yd), 30

y-axis, 339

z
Zero

in decimals, 212-213, 226-227

as a place holder, 196-197

V •

Vertex (vertices), 303, 427

Vertical, 329

Volume. 472

of a cone, 683

of a cylinder, 647-648

of a p)rramid, 658

of a rectangular prism, 472-474

units of, 472

W
Weight. See also Units

definition of, 566-567

Whole number (s), 39

adding, 1-2

with decimals, 187-188

dividing, 8-9

finding

when a fraction is known, 593-595

when a percent is known, 618-620

multiplying, 6-8

rounding, 72
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