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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
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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, California Norman, Oklahoma
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LESSON

1

Adding
whole
numbers
and money

Example 1

Solution

Adding Whole Numbers and
Money ¢ Subtracting Whole
Numbers and Money °

Fact Families

to 0.

Facts Practice: 64 Addition Facts (Test A in Test Masters)*
Mental Math: Count by 10’s from 10 to 100 and from 100 to 0.
Count by 100’s from 100 to 1000 and from 1000
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?

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.
345 + 67

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.

éli5 addend
+ 67 addend

412 sum
11
67
+ 345
412 check

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

1
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Example 2

Solution

Subtracting
whole
numbers
and money

Example 3

Solution

Example 4

Solution

$1.25 + $12.50 + $5

When we add money we write the $1.25
numbers so that the decimal points $12.50
are aligned. We write $5 as $5.00 and + $5.00
add the digits in each column. T $18.75

We find the difference between two numbers when we
subtract.

5—-3 =2
The difference between 5 and 3 is 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

5 -3 3
345 — 67
When we subtract whole numbers, we 213,
align the last digits. We subtract the FAS
bottom number from the top number. L] 2 S ;
We regroup when it is necessary.

. . difference

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.

Order matters when we subtract. The $% %1 5
starting amount is put on top. We _ $1'2 5
write $5 as $5.00. We line up the -
decimal points to line up place $3.7 5

values. Then we subtract. Jim should
get back $3.75.



Fact families

Example 5

Solution

Example 6

Fact families 3

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: $5.00 App Up:
To find the - $1.25 To check
difference $3.75 the answer

The numbers 4, 5, and 9 are a fact family. They can be
arranged to form two addition facts and two subtraction facts.

+
ot
+
Sy
I
w1 ©
I
W ©

=
ol
N
ol

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

11 + 14 = 25

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

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

11 11 |
- 6 - 5 ‘
5= 6

|
We make 11 the sum of the two addition facts. '
|
|

5 6
+ 6 s
1 11
: |
Practice a. 3675 + 426 + 1357 b. $6.25 + $8.23 + $12
c. 5374 — 168 d. $6 — $1.35

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

|
Problem set 1. What is the sum of 25 and 40? ‘
1 1

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 3877

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.



"Dl

13.

15.

16.

20.

21.

22.

23.

24.

25.

Problem set 1 )

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.

63 8. 632 9. 78 10. 432
47 57 9 579
+ 50 + 198 + 967 + 3604
345 — 67 12. 678 — 416
3764 — 96 14. 875 + 1086 + 980

10 + 156 + 8 + 27

$3.47 17. $24.15 18. $0.75 19. $0.12
— $0.92 — $1.45 + $0.75 $0.46
+ $0.50

What is the name for the answer when we add?
What is the name for the answer when we subtract?

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

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

27 + 16 = 43
Rearrange the numbers in this subtraction fact to make
another subtraction fact and two addition facts.

50 — 21 = 29

Describe a way to check the correctness of a
subtraction answer.

Y
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LESSON  Multiplying Whole Numbers and
2 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, L .....
and 10 coins. If he continues
the patterns, how many coins /
will he need to make each of the .....
next two triangle patterns? o000

Multiplying When we add the same number several times, we get the
whole sum. We can get the same answer by multiplying.

numbers
and money 67 + 67 + EZ + 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)




Example 1

Solution

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

Find the cost of two dozen pencils at 35¢ each.

Two dozen is two 12’s, which is 24. To find the cost of 24
pencils we multiply 35¢ by 24.

35¢
x 24
140
700
840¢

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

Reversing the order of the factors does not change the
product.
4 x2=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 0 = 0
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Example 2

Solution

Dividing
whole
numbers
and money

Multiply: 400
x 874

Reversing the order of the factors may

make a multiplication problem easier. ;; 4
Writing trailing zeros so that they « 400
“hang out” to the right simplifies the —Sm

multiplication.

When a number is to be separated into a certain number of
equal parts, we divide. We can indicate division in several
ways. Here are three ways to show that 24 is to be divided
by 2.

24 + 2 2)24 274

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 D1vISION: SHORT D1VISION:
493 r5 493r5
7)3456 7 )3 4552%g
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
X 7
3451
+ 5
3456
When dividing dollars and cents, $1.60
there will be cents in the answer. 3)$4.80
Notice that the decimal point is ol
directly up from the decimal point in 18
the division box, separating the dollars 18

from the cents.

| o
=) <) =
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Fact families

Example 4

Solution

Practice*’

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.

5 x 6 =30 30+ 5 =6

6 x5 =30 30 + 6 =5
Rearrange the numbers in this multiplication fact to make
another multiplication fact and two division facts.

5 x 12 = 60

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
a. 20 x 37¢ b. 37 x 0 c. 407 x 37
d. 5)$8.40 e. 200 = 12 f. —2—2—4

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.

tAll 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 /1.

2

(2)

2.

(1)

(1)

(2)

(1)

(1)

(1)

(2)

AN

13.

(2

17.

(2)

19.

(2)

Problemset 2 11
If the factors are 7 and 11, what is the product?

What is the difference between 97 and 797

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

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

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

. 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.

. 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.

. Each energy bar costs 75¢. Find the cost of one dozen

energy bars by multiplying 75¢ by 12.

312 10. 4106 11. 4000 12. $10.00
- 86 MW +49398 @ —-1357 @ _ $2.83

405 14. 25 15. 288 16. 225
<0 8 (2 95 (2 6 (z 15
$1.25 x 8 18. 400 x 50

(2)
1000 +~ 8 20. $45.00 = 20

(2)

*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.

(2)

22.

(2)

23.

(1)

24.

(1)

25.

(2)

26.

(2)

27.

(2)

30.

(2)

Use the numbers 6, 8, and 48 to make two
multiplication facts and two division facts.

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

9
4)36

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

12 + 24 = 36

Find the sum of 9 and 6 and the difference between 9
and 6.

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.

Multiply to find the answer to this addition problem:
39¢ + 39¢ + 39¢ + 39¢ + 39¢ + 39¢

365 x 0 28. 0 + 50 29, 365 + 365
(2) (2
Describe a way to check the correctness of a division

answer that has no remainder.




LESSON

3

Missing
numbers in
addition

Example 1

Solution

Missing numbers in addition 13

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?

Below is an addition fact with three numbers. If one of the
addends is missing we can use the other addend and the
sum to figure out the missing number.

4
o
7

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 47

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 37

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.

Find the number for m: 12
+ m

31

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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Example 2

Solution

Missing
numbers in
subtraction

Example 3

missing addend is 19. We check our answer by using 19 in
place of m in the original problem.

2 1
L Use19in
31 place of m. 12

- 12 + 19
19——’— 31 check

Find the number for n:
36 + 17 + 5 + n = 64
First we add all the known addends.

36 + 17 + 5 + n = 64
58 + n = 64

Then we find n by subtracting 58 from 64.
64 — 58 = 6 Sonisé.

We check our work by using 6 in place of n in the original
problem to be sure the sum is 64.

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

Below is a subtraction fact. Cover the 8 with your finger |
and describe how to use the other two numbers to figure
out that the number under your finger is 8.

8
-3
5

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.

Find the number for W:
- 16
24




Solution

Example 4

Solution

Missing numbers in subtraction 15

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.

Use 40 in
1 place of W. 3,
16 ‘ 40
+ 24 — 16
40 —- 24 check

Find the number for y:
236 — y = 152

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.

L
236
—u i 5.2
84

We find that y is 84. Now we check our answer by using
84 in place of y in the original problem.

1
236

— 8 4 - Use 84 in place of y.
1 5 2 — 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 + f=70
g. g — 67 = 43 h. 80 — h = 36

i. 36 + 14 + n + 8 = 75

Problem set 1. 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?
(1)

3. What is the difference of 25 and 127

(1)

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 subtractmg 63 points
from 102 points.

7. $3.68 8. 407 9. 28¢  10. 370
@ x 9 “ x 80 “ x14 @ %140
11. 100 x 100  12. 144 + 12 13. 12 x 5

(2) (2) (2) ‘

14. 3627 15. 5010 16. $10.00
“’ 598 W - 1376 W~ $0.26

+ 4881
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Find the missing number in each problem:

17.

(3)

21.

(3)

23.

(3)

25.

(1)

26.

(2)

27.

(2)

28.

(2)

29.

(2)

30.

(3)

A 18. 23 19. C 20. 42
48 52 3 218
X+ 38 =75 22. x — 38 = 75
(3)
75 —y = 38 24. 6 + 8 + w+ 5 = 32
(3)
Rearrange the numbers in this addition fact to make

another addition fact and two subtraction facts.
24 + 48 = 72

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

6 x 15 = 90

Find the quotient when the divisor is 20 and the
dividend is 200.

Multiply to find the answer to this addition problem:
155 et USRIty 15, + pf5 + 16 + 15 FF.F6

144 + 144

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

4

Missing
numbers in

multiplication

Example 1

Solution

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 three-digit numbers. Two of the
six numbers are 135 and 153. What are the
other four numbers?

This multiplication fact has three numbers. If one of the
factors is missing, we can use the other factor and the
product to figure out the missing factor.

-
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.

Find the missing number: A
X 6

7

Do

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
6T7§ X 6

“72 check




Example 2

Solution

Missing
numbers in
division

Example 3

Solution

Missing numbers in division 19

Find the missing number: 6w = 84

When a number and a letter are written side by side it
means that they are to be multiplied. 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.

2

14 — 14
6)8%4 x B
84 check

This division fact has three numbers. If we know two of
the numbers we can figure out the third number. Cover
each of the numbers with your finger and describe how to
use the other two numbers to find the covered number.

4
6)24

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.

Find the missing number:

k
— =15
6

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)k
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
15 6)9%0 check
X

90
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Example 4

Solution

Practice*

Problem set

4

Find the missing number: 126 + m = 7

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)126
We can find m by dividing 126 by 7.

18

7)1 2%

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

18
x 7
126
Find each missing number:
15 8
an il b. 20 c. 7)C d. D)144
x 7 x_B
91 440
e. 7w = 84 f. 112 = 8m
g, o2 01g, h. 2 = 60
X 5

1. Five dozen carrot sticks are to be divided evenly
" among 15 children. Find how many carrot sticks each
child should receive by dividing 60 by 15.

. Matt separated 100 pennies into 4 equal piles. Find how
/" 'many pennies are in each pile by dividing 100 by 4.

. Sandra put 100 pennies into stacks of 5 pennies each.
" Find how many stacks are formed by dividing 100 by 5.




(2)

(1)

(2)

Problemset4 21

. Find the number of 14-player soccer teams that can be

formed if 294 players sign up for soccer by dividing
294 by 14.

. 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.

. Each month Bill earns $0.75 per customer for

delivering newspapers. Find how much money he
would earn in a month in which he had 42 customers
by multiplying $0.75 by 42.

Find the missing number:

7
(4)

4.
(3)

13.
(4)

15.
(2)

18.
(1)

20.

(1)

22.

(4)

23.

(4)

24.

(1)

8. Py 9. L 10. 64
x 5 O 4 36 B M
60 72 37 46
n — 48 = 84 12. 7p = 91
(4)
q+7=20 14. 144 + r = 6
(4)
6)$12.36 16. 5760 17. 526 + 18
(2) 8 (2)
063 =3 5631 + F563) =663 19. $3.75 x 16
(2)
$3 + $2.86 + $0.98 21. $10 — $6.43

(1)

If the divisor is 3 and the quotient is 12, then what is
the dividend?

If the product is 100 and one factor is 5, then what is
the other factor?

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

17 -9 =8
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LESSON
J

25.

(2)

26.

(3)

27.

(2)

28.

(4)

30.

(4)

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

72 + 8 =9
w+ 6+ 8 + 10 = 40

Find the answer to this addition problem by multiplying:
23¢ + 23¢ + 23¢ + 23¢ + 23¢ + 23¢ + 23¢

25m = 25 29. 15n = 0
(4)

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

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=28




Example 1

Solution

Example 2

Solution

Order of Operations, Part 1 23

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
(a) 18 — 6 — 3 (b) 18 — (6 — 3)

(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
(a) 18 ~ 6 + 3 (b) 18 + (6 =+ 3)

(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 answeris 1.
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Example 3

Solution

Practice

Problem set
5

(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.

T
1+ 2

Before dividing we add above the bar and below the bar.
Then we divide 12 by 3. The quotient is 4.

5+7 _12 _ ,
1% 2 3
. 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 12 + 8
g. h.
3 f2ug

1. Jack paid $5 for a hamburger that cost $1.25 and a
" 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 257
(1)

4. What is the total price of one dozen apples that cost
) 25¢ each?

(5}. What number must be added to 149 to total 5167
3




(2)

(5)

(5)

11.

(5)

13.

(5)

15.

(5)

16.

(2)

17.

(4)

18.

(2)

20.

(2]

22.

(3)

24.

(3)

26.

(3]

27.

(4)

29.

(1)

30
(5)

Problemset5 25

. 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.

.5+ (3 x 4) [{}}.[5+3]x4
. 800 — (450 — 125) }5()) 600 + (20 + 5)
800 = 450 — 125 1(52) 600 =~ 20 = 5
144 + (8 x 6) 14. 144 + 8 x 6

(5)

$5 — ($1.25 + $0.60)

Use the numbers 63, 7, and 9 to make two multiplication
facts and two division facts.

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

25)$10.00 19. 378
@ 64
506 21.  $10.10
x 370 W _ $9.89
g
n — 63 = 36 23. 63 — p = 36
(3)
56 + m = 432 25. 8w = 480

(4)
5 +12 + 27 + y = 50
36 -+ a = 4 28. x + 4 =8
(4)

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

3 x4 x5
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6

Example 1

Solution

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 we 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 3.

What fraction of the circle is shaded?

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 §.




Example 2

Solution

Fractional Parts 27

We can also use a fraction to name a part of a group.
There are 6 members in this group. We can divide this
group in half by dividing it into two equal groups with 3
in each half. We write that  of 6 is 3.

(000|000

1 0of61is 3

We can divide this group into thirds by dividing the 6
members into three equal groups. We write that 3 of 6 is 2.

( OOOOOO)

3 0f 6 is 2

(a) What number is % of 4507

(b) What number is % of 4507

(c) How much money is 3 of $4.507

(a) To find 3 of 450 we divide 450 into two equal parts

and find the amount in one of the parts. We find that 3
of 450 is 225.

225

2)450

1 of 450 is 225

(b) To find 3 of 450 we divide 450 into three equal parts.
Since each part is 150, we find that 3 of 450 is 150.

150

3)450

1 0f 450 is 150
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(c) To find 5 of $4.50 we divide $4.50 by 5. We find that 1 of

$4.50 is $0.90.
$0.90

5)$4.50

1 0f $4.50 is $0.90

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

Problem set
6

a.

d.

1.

(6)

2.

(6)

(1)

(1)

(2)

(2)

- b. C. :
@000 0 ] %

What number is 3 of 727

What number is 4 of 10007

What number is 3 of 1807

How much money is 5 of $3.607

What number is 3 of 5407
What number is 3 of 5407
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?

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

. How many days are in 52 weeks?

. How many $20 bills would it take to make $10007

e
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LESSON
7

27.
(1)

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

29.
(2)

30.
(6)

using the numbers 2, 4, and 8.

Multiply to find the answer to this addition problem.
38 + 38 + 38 + 38 + 38 + 38 + 38 + 38 + 38 + 38

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

Linear Measure

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

Mental Math: Count up and down by 3’s between 3 and 10.

a. 800 — 300 b. 3000 - 2000 c. 450 — 100
d. 2500 - 300 e. 480 — 80 f. 750 — 250
Problem Solving: Sharon made three square ©® ©0®
patterns using 4 coins, 9 coins, oo :::
and 16 coins. If she continues 0000
th'e patterns, how many coins 2000
will she need for each of the 0000
o000

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

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:

e Inch ruler

e 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.

1 2

OEe———
EeN

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

“l”

5" below each of these marks.

1 2

Nl —
no|—
n|—
w
Nl =
o

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.

1

Sl ——
I T pu—

s —
[\)—

1 3 1
4 4 4

N[ —
N =
N —
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Example 1

Solution

Example 2

Solution

Practice

Problem set
7

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.

How long is the line segment?

inch 1 2 3

The line is one whole inch plus a fraction. The fraction is
one fourth. The length of the line is 13 in.

Note: In this book, the abbreviation for “inches” ends
with a period. The abbreviations for other units do
not end with periods.

How long is the line segment?
em 1 2 3

Hllllll||l|l|||lll||l|l|llll|ll

We simply read the scale to see that the line is 2 ecm long.
The segment is also 20 mm long.

How long is each line segment?

a. —

mm
wobo bbb bbb

b. 10 20 30 40§

1. To earn money for gifts, Debbie sold decorated pine
)" cones. If she sold 100 cones at $0.25 each, how much
money did she earn?
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. There are 365 days in a normal year. April 1 is the 91st
V" day. How-many days are left in the year after April 17
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 2347
(6)

5. How much money is 3 of $2.34?
(6)

6. Use words and digits to write the
" fraction of the circle that is shaded.

7. 3654 8. 5$41.01 9. 28¢ 10. 906

+ 5614 T
11. 6)5000 12. 800 + 16
(2) (2)
13. 60)3174 14. 3+ 6 + 5+ w+ 4 = 30
(2) (3)
15. 300 — 30 + 3 16. 300 — (30 + 3)
(5) (5)
17. $4.32 18.  48¢ 19. $8.75 + 25
S g @ %24 =

Find the missing numbers:

200 W+6 =7 21. 6n = 96 22. 58 + r = 213
(4) (4) (3)

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

60 — 24 = 36







LESSON
8

Perimeter 35

Perimeter

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

Mental Math: Count up by 3’s from 1 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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Example

Solution

Practice

Here we have a rectangle that is 3 cm long and 2 cm wide.

3cm

2cm

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.

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

What is the perimeter of the triangle? 5, ., j 20 mm
A

30 mm

The perimeter of a shape is the distance around it. If we 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.

What is the perimeter of each shape?

a. Square “b. Rectangle “c. Pentagon
1cm lcm
15 mm
1cm 1cm
12 mm
20 mm 1cm
d. Equilateral triangle ‘e. Trapezoid
15 mm
20 mm

2¢cm




Problem set
8

1.
(2)

(1)

(2)

(8)

(6]
(6)

(6)

(2)

(5)

14.
(2)

15.
(1)

16.
(8)

17

UJ;

. What fraction of the rectangle is i

Problemset8 37

In an auditorium there are 25 rows of chairs with 18
chairs in-each row. How many chairs are in the
auditorium?

. 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.

. Robin Hood divided 140 of his merry men into 5 equal

groups. How many were in each group?

. What is the perimeter of the ,5.n, 15 mm
triangle?

40 mm

. How much money is 5 of $6.547

. What number is 3 of 6547

shaded? T =3

. 4)$9.00 {9). 10)373 1{()) 12)1500 ?}f}l 39)800
2 2 2

12.

400 = 20 =+ 4 13. 400 + (20 + 4)
(5)

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

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

60 + 80 = 140

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

Find the sum of 6 and 4 and find the product of 6 and 4.
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Example t

Solution

The Number Line: Ordering and Comparing 39

| 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.

! 1 ! 1 3 1 ! ! 1 !
'] T T T T T T T T T

=2 .= " 0. 28 SN RSSO RGN

The arrowheads show that the line 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.

Arrange the numbers in order from least to greatest:

121 112 211

On a number line these three numbers appear in order
from least (on the left) to greatest (on the right).

112 121 211

For our answer we write

112 121 211
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Example 2

Solution

Example 3

Solution

Example 4

Solution

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.

Compare: 5012 () 5102

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
Compare: 16 + 8 + 2 () 16 + (8 + 2)

Before we compare the two expressions, we find the
number each expression equals.

16 + 8 + 2() 16 = (8 + 2)
1 4

Since 1 is less than 4, the point of the comparison symbol
points to the left.

16 + 8 - 2 < 16 +~ (8 + 2)

Use digits and other symbols to write this comparison:

One fourth is less than one half.

We write the numbers in the order stated.

1 1
_<_
4 2

Vd




Practice

Problem set
9

1.
(2)

(1)

(2)

(8

(6)
(6]

(6)

(9)

(9)

Problemset9 41

Arrange these amounts of money in order from least to
greatest: -
12¢ $12 $1.20

.Compare:16—8—2016—(8—2)

Compare:8+4><2©8+(4x2)
2 x3()2+3 e.1x1x101+1+1

Use digits and other symbols to write this comparison:
One half is greater than one fourth.

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

. Find how many years there were from 1492 to 1603 by

subtracting 1492 from 1603.

. 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?

What is the perimeter of the rectangle?”

20 mm

10 mm

. How much money is 5 of $5.807
. How many cents is ; of a dollar?

. Use words and digits to name the A

fraction of the triangle that is

shaded. AVA

. Compare: 5012() 5120

. Arrange these numbers in order from least to greatest:

1
1,0,1
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10. Compare: 100 — 50 — 25() 100 — (50 — 25)

(9)

11. 478  12.
W 3692 &

$50.00 13. $4.20 14. 78
~-%$31.76 @ x 60 @ x36

+ 45
15. 9)7227 16. 25)7600 17. 20)8014
(2) (2) (2)

18. 7136 = 100
(2)

19: 73%L=735
(2)

Find the missing numbers:

20. 165 + a = 300

(3)

22. 9c = 144
(4]

21. b — 68 = 86
(3)

23.d + 15 = 7
(4)

24. How long is the line segment?

(7)
T T T [ T T T I
inch 1 2 g

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

ol 1 m2m 8 4%

III)lIIIIIlllllll!llllIl'IIIlIIII||II|I|l|

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 + 0 () 25 x 0
(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.




LESSON

10

Sequences

Example 1

Solution

Sequences 43

Sequences * Scales

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

Mental Math: Count by ’s from 1 to 10.

a. 43 + 20 + 5 b. 670 + 200 c. 254 + 20 + 5
d. 100 - 50 NS0 08—ub(0) f. 3600 — 400

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

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.

What is the next number in this sequence?

1, 3, 9; 27; Ly e

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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Example 2

Solution

Scales

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.

Think of a whole number. Double that number. Is the
answer even or odd?

The answer is even. Doubling any whole number—odd or
even—results in an even number.

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.

)

212°F 100°C  boiling temperature of water

| I I T T

II
|t ] ot

98.6°F

37°C normal body temperature

= e s

32°F 0°C freezing temperature of water

C.
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Example 3 What temperature is shown on the

)

thermometer? it
—__—120°F

Solution As we look at the scale on this -
Fahrenheit thermometer, we see that —10°F

the tick marks on the scale divide the
distance from O0°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.

Practice Find the next three numbers in each sequence:
a. 18, 27, 36, 45, ) ) .

b. 1, 2, 4, 8, ! ) e

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 90°FH - s0C
degree Fahrenheit and to the nearest so°FH -
degree Celsius. |

70°F _E 20°C
60°F [
so°F HH10°C
40°F

®

Problem set 1. Find the next three numbers in this sequence:
10 " 16, 24, 32, : : —

2. Find how many years there were from 1620 to 1776 by
" subtracting 1620 from 1776.
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27.

(2)

28.

(6]

29.

(1)

30.

(10)

“Some and Some More” and “Some Went Away” Stories 47

Here are three ways to write “12 divided by 4.”

12

4)12 12 + 4 -

Show three ways to write “20 divided by 5.”
What number is one third of 36?7

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

At what temperature on the Fahrenheit scale does
water freeze?

“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 3’s between 3 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 2¢ stamps, 3¢ stamps, 10¢ stamps,

and 29¢ 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 ProOBLEM
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 ProOBLEM

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.




Example 1

Solution

“Some and Some More” and “Some Went Away” Stories 49

Step 2.
Step 3.

Step 4.

Sketch the pattern and record the given
information.

Find the missing number to complete the
pattern.

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.

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?

Step 1.

Step 2.

Step 3.

Step 4.

Jenny rode some miles and then rode some more
miles. We recognize that this is a “some and
some more” story.

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

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 l—» + 77 miles
77 miles 163 miles
We answer the question. On the second day of
the trip Jenny rode 77 miles.
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Example 2

Solution

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?

Step 1.
Step 2.

Step 3.

Step 4.

We recognize this as a “some went away” story.

We sketch the pattern and record the
information.

Some 47 prairie dogs
— Some Went Away — d prairie dogs
What is left 29 prairie dogs

We find the missing number by subtracting 29
from 47. We check the answer.

47 prairie dogs 47 prairie dogs

— 29 prairie dogs_'—- — 18 prairie dogs
18 prairie dogs 29 prairie dogs

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.

Problem set
11

a.

1.

(11)

(1.2.)

When Tim finished page 129 of a 314-page book, how

many pages did he still have to read?

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?

John ran 8 laps and rested. Then he ran some more

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

and 4°?

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

What is the product of 8 and 4? What is the sum of 8




(5)

(11)

(11)

(1)

(3)

10.
(3)

11.
(9)

12.

(2]

15.

(2}

187,

(10

18.
(5)

18;

(6]

20.
(6)

21.

(2

Problem set 11 51

. 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)

. 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.)

. 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.)

$0.65 + $0.40 7. 87 + w = 155

(3)

. 1000 — x = 386 9. y — 1000 = 386

(3)

42 + 596 + m = 700

Compare: 1000 — (100 — 10) () 1000 — 100 — 10

35

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

600 x 300 16. 365w = 365

()
What are the next three numbers in the sequence?
2,6, 10, , , ) e

2 x3 x4x5
What number is 3 of 3607
What number is § of 3607

What is the product of eight and one hundred twenty-
five?
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22.

(7)

23.

(6)

24.

(8)

25.

(10)

26.

(2)

27.

(6)

28.

(10)

29.

(2)

30.

(11)

How long is the line segment?

What fraction of the circle is not
shaded?

What is the perimeter of the square?

9 mm

What is the sum of the first five odd numbers greater
than zero?

Here are three ways to write “24 divided by 4.”

4)22 o

4
Show three ways to write “30 divided by 6.”

24 + 4

Seventeen of the 30 students in a class are girls. So the
girls are %—g of the students in the class. The boys are
what fraction of the students in the class?

At what temperature on the Celsius scale does water
freeze?

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

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 Place Value Through
12 ‘Trillions’ » Multiple-Step
Problems

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

Mental Math: Count by 3’s from 3 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’
2

L7 “n 2 =}
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Example 1 In the number 123,456,789,000 which digit is in the ten-
millions’ place?

Solution Either by counting places or looking at the chart we 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 47

Solution By counting places or looking at the chart we can see that
the place value of 4 is thousands’.

T R ||
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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. |

I I —— = S

i i

“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,”
“billion,” “million,” 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.

_——— e ) e e e ) e —— ) —— e — _—

= ] o s}

“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 muitiply

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 47

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 47

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*

Problem set
12

a‘

1 .
(12)

2

(12;

3.
(11)

(5)

(8)

()

(6)

(9)

(5)

. What is the perimeter of the

Which digit is in the millions’ place in 123,456,7897?
What is the place value of the 1 in 12,453,000,0007?
Use words to write 21,350,608.

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

When the product of 6 and 4 is divided by the
difference of 6 and 4, what is the quotient?

What is the difference between the product of 1, 2, and
3 and the sum of 1, 2, and 3?

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

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.)

. 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?

rectangle? e

18 mm

. 6m = 60

. (@) What number is % of 1007

(b) What number is % of 1007
Compare: 300 x 1()300 + 1

(3 x 3)-1(3 + 3)




10.

(10

11.

(3

13.

(2

dCis

(10)

16.

(7)

17.

(12)

18.

(12)

19.

(12)

20.

(5)

21.

(2)

23.

(3]

24.

(2]

2N

(4)

26.

4)

Problemset12 57

What are the next three numbers in this sequence?
1,2,4,8, :

1 + m + 456 = 480 12. 1010 — n = 101
(3)

1234 =+ 10 14. 1234 + 12
2

What is the sum of the first five even numbers greater
than zero?

How many millimeters long is the line segment?

mm 10 20 30 40

Hl[IlllllllllllllIlllllllllll[lllllllllll

In the number 123,456,789,000 which digit is in the
ten-billions’ place?

In the number 5,764,283,000 what is the place value of
the digit 47

Which digit is in the hundred-thousands’ place in
987,654,3217

1 x 10 x 100 x 1000

$3.75 x 3 22. 22y = 0
(4)

100 + 200 + 300 + 400 + w = 2000

24 x 26

25
m)625

If the divisor is 4 and the quotient is 8, then what is
the dividend?
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LESSON
13

“Larger-
smaller-
difference”
stories

27.

(2)

28.

(6)

29.

(12)

30.

(12)

Show three ways to write “27 divided by 3.”

Seven of the ten marbles in a bag are red. So % of the

marbles are red. What fraction of the marbles are not
red?

Use digits to write four trillion.

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

“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-smaller-difference” stories compare two numbers.
We can find how much greater or how much less one
number is than another number by subtracting. “Larger-
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-smaller-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
: p
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 16207

Solution Step 1. 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
— EBarlier - 1492
Difference d

Step 3. We find the missing number by subtracting.

1620
— 1492

128

Steﬁ 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 PRrROBLEM
Later 1865 (death)

— Earlier — 1809 (birth)
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.

Practice 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 12157
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Problem set 1. 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
2 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 million, 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, Hy 1.00 & 491 9. 9 x 10 x 11
(5) (5)

10. Which digit is in the thousands’ place in 54,3217

(12)

11. What is the place value of the 1 in 1,234,567,8907
(12)

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

the perimeter of this equilateral
triangle? T

13. 5432 =+ 100 14. GO0
(2) (2) 30

15. 1000 + 7 16. $4.56 + 3
@ 2



17. Compare: 3 + 2 + 1 +0 ()3 x2x 1 x 0
(9)

18. The sequence in this problem has a rule that is |
%" different 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 3 of 52807
(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
1% water boil?

26. Show three ways to write “21 divided by 7.”
(@)

Find each missing number:

27. 8a = 816 28 = il

(4) (4]

| o

29.£=4 30. d — 16 = 61
4 C (3)
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| LESSON The Number Line: Negative
14 Numbers

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

Mental Math: Count up and down by ’s between 1 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.

1 ul ! ! } 1 ! ! 1 Il !
T T T T T T T T T I T

-5 -4 -3 -2 -1 0 1 2 3 4 5

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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Example 1

Solution

Example 2

Solution

Example 3

Solution

Practice

integers. Maybe you can figure out a faster way to find the
answer.

YT
5 -4 -3 -2 -1 0 1 2 3 4 5

! ! } it 1 1 ! Il N Il |
T T T T T T T 1 T T T

2-3=-1

Subtract 5 from 2.

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?

Arrange these four numbers in order from least to greatest:
1,-2,0,-1
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
What number is 7 less than 37

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.

a. Use words to write this number: —8.
b. What number is the opposite of 37

c. Arrange these numbers in order from least to greatest:
=107y =3

d. What number is 5 less than 07
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1.
(12)

2

(2)

3

(12;

(14;

(9

(19)

(11;

(9)

(8)
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. What number is 10 less than 57

5-8 g.1-5

All five of these numbers are integers: true or false?
-3, 0, 2,-10, 50

What is the quotient when the sum of 15 and 12 is
divided by the difference of 15 and 127

What is the place value of the 7 in 987,654,321,0007

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

What number is three integers to the left of 2 on the
number line?

-5 4 -3 -2 -1 0 1 2 3 4 5

. What number is halfway between 1 and 5 on the

number line?

What number is halfway between —4 and 0 on the
number line?

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.)

Compare: 1 + 2 + 3 + 4(0)1 x 2 x 3 x 4

What is the perimeter of the right
triangle? 25 mm 15 mm

20 mm
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10. What are the next two numbers in this sequence?
(10}
16’ 8! 4’ ’ g e

11. There are 365 days in a common year. How much less
“" than 500 is 3657 (Use a L-S-D pattern.)

12. What number is 8 less than 67
(14)

13. 1020 = 100 14. 2 G 15. 185564

(2) (2) 12 (2)

16. 1234 + 567 + 89 17. n — 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?

21. 100 x 100 x 100

(5)

22, What digit is in the ten-thousands’ place in
“? 123,456,7897

23. If you know the length of an object in centimeters, -
7 h fi he length of the object i
ow can you ngure out the length ot 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 () 12 = (6 x 2)
(9)
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26. Show three ways to write “60 divided by 6.”
@ y

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 107
(14)
30. Arrange these numbers in order from least to greatest.
(14) 5
1,0,-1,3

~

LESSON “Equal Groups” Stories
15

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

Mental Math: Count up and down by §’s between ; and 10.

7 x 4000 b. 8 x 300 c. $12.50 + $12.50

80 + 12 e. 6250 — 150 f. $20.00 — $2.50
Start with a dozen; subtract 3; divide by 3; subtract 3;
multiply by 3.

w A

Problem Solving: Copy this subtraction problem and 4.7
fill in the missing digits. - 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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Example

Solution

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.”

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?

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 450¢.)

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 1. The second paragraph of this lesson contains an
15 "7 “equal groups” story. Rewrite the story as a problem
by removing one of the numbers and writing a

question.

2. On the Fahrenheit scale of temperature, water freezes

"5 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.)

3. 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.)

4. There are 31 days in August. How many days are left
" in August after August 3? (Use a SSM pattern.)

5. Compare: 3 —1 ()1 -3

(9,14)

6. Subtract 5 from 2. Use words to write the answer.
(14)

7. What number is 8 less than 57
(14)

8. What are the next three numbers in this sequence?
(10)
6: 4: 2; Os ’ ’ g s
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(10)

10.

(1)

11.

(6)

12.

(9)

13.

(5)

15.

(2)

17.

(5)

19.

4

21.

(3)

23.

(4)

24.

(12)

25.

(12)

What is the temperature reading (o)
on this thermometer? Write your 1 Ho°F
answer twice, once with digits

and an abbreviation and once I

with words.

-10°F
$10 — 10¢

llll[llL‘ Ll
“YT'r“F‘I“'T"!_ﬁ||o|||3

How much money is 3 of $3.50?

C

To which hundred is 587 closest?

400 500 600 700

1 1 — 1
T T T T

587

9 + 87 + 654 +3210 14. w + $65 = $1000 ‘
(3]

e 16. 36)493
9 (2)
(8 + 9 + 16) = 3 18. 63w = 63
(4)
7% _ 4 20. 574 x 76
m (2)

3+ g2 Er 27 .0 58

. There are 10 millimeters in 1 centimeter. How many

millimeters long is the paper clip?

C )

l I [ | |
cm 1 2 3 4 5

1200 + w = 300

What is the place value of 5 in 12,345,6787

Which digit occupies the ten-billions’ place in
123,456,789,0007
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LESSON

16

Rounding
whole
numbers

Example 1

Solution

Example 2

Solution

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 30plus3 x 2 b. 4 x 20 plus4 x 3
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?

When we round a number, we are finding another
number, usually ending in zero, that is close to the
number we are rounding. The number line can help us
visualize rounding.

600 610 620 630 640 650 660 670 680 690 700

1 I Sl ! ! } il — ! 3 3
T T T T T T T T T T T

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.

Round 6789 to the nearest thousand.

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

Round 550 to the nearest hundred.

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.



Estimating

Example 3

Solution

Bar graphs

Example 4

Solution

Bar graphs 73

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.

Estimate the sum of 467 and 312.

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

According to this graph, about how many more people
lived in Ashton in 1990 than in 19707

Population of Ashton 1960 ~ 1990

—
o

|

Population in Thousands

o N A O

1960 1970 1980 1990

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*

Problem set
16

Round each of these numbers to the nearest ten:
a. b7 b. 63 Cc. 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

l. 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 19907

0. 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 20007

1. What is the difference between the product of 20 and 5
"7 and the sum of 20 and 57

2. Columbus landed in the Americas in 1492. The

“9 Pilgrims landed in 1620. How many vyears 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
"9 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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(12)

(12).

(9)

(15).
(16)

(16)

10.

(5)

12.

(2)

14.

(5)

15.

(6)

16.

(6)

17.

(2)

19.

(9

20.

(14)

21.

(15)

22.

(10)

Problem set 16 75

Which digit is in the hundred-thousands’ place in
159,342,8767

Use words to write the number 5,010,000,000.

. What number is halfway between 5 and 11 on the

number line?
Round 56,789 to the nearest thousand.
S,

Round 550 to the nearest hundred.

. Estimate the product of 295 and 406 by rounding each

number to the nearest hundred before multiplying.

45 + 5643 + 287.C7  11. 40,312 — 14,908 .
-;J (1) 5 ~
_Q\,
ol ' 20 A\ 13. 100)5367 , ¢
12 U N\ (2) j%" \ 0 \
5+ 11) + 2

’ k’.

How much money is 3 of 8507

How much money is % of $57L)\

) % }/‘b

18. 325 x (324 — 323

$0.25 x 10 . ¥
(5)

Compare: 1 + (2 + 3)@ (1 +2)+3
What number is five less than 17

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

What number comes next in this sequence?
100, 80, 60, 40, g...
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Use the graph to answer questions 23, 24, 25, and 26.

i
(16)

24.
(16)

25.
(16)

26.

(16)

Peanuts Eaten by Circus Elephants
100

80
60
40
20

0 =
Dumbo Mumbo Jumbo

Eaten Daily

Pounds of Peanuts

How many more pounds of peanuts does Jumbo eat all
day than Dumbo?

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

How many pounds would Mumbo eat in one week?

Write a “larger-smaller-difference” problem using the
information in this graph.

Find the missing number:

27.
(4)

30.

(16)

6w = 66 28. m — 60 = 37 29. 60 — n = 37
3) 3)
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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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 1 and 12.
a. 5 x 30 plus5 x 4 b. 4 x 60 plus4 x 4
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.

There are points on the number line between the
integers that can be named with fractions or mixed
numbers. Halfway between 0 and 1 is 3. Halfway between 1
and 2 is 13. Halfway between —1 and -2 is —13.

3 2 24} -1 -2 0 3 1 13 2 2 3

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 point A on this number 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.

Point A represents the mixed number 23.

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.



Example 2
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We used a ruler to make one-inch divisions on a strip
of tag board.

inch 1 2 3 4

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.

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.

l|l|l|l|l|l|l|I|I|I|I]I|I|I|I|I|
inch 1 2 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.

I|||l|I|I|I|I|I|l|III]III|I[I|I|I|III|II1|I|I|l|l]l||]l|l|l|l|l|

inch 1 2 3 4

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.

/
[
||l|||1||1||||||||||' 11_6

inch 1

|<—‘n_
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I~ —

m|..¢ —!
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—
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5;|(,) —
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(o2}
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()

EN P

Y

We find that the line segment is about 2Z inches long. This
is the nearest sixteenth because the end of the segment
aligns more closely to the Z mark (which equals i—‘é) than it
does to the 1 mark or to the 7 mark.

Practice a. Continue this sequence to 13:

1 1 3 1 5 3 7 1

b. What number is halfway between -2 and -37

¢. What number is halfway between 2 and 57

Use your ruler to find the length of each of these line
segments to the nearest sixteenth of an inch.

d.




Problem set
17

1,
(12)

2.
(13)

( 15).

4

(15)

(16)-

(2]

(1)

(2)

10.

(8)

151

(17)

12.
(3)

W ==t 7
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What is the sum of twelve thousand, five hundred and
ten thousand, six hundred ten?

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.)

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.)

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.)

Estimate the sum of 5280 and 1760 by rounding each
number to the nearest thousand before adding.

480 6 — 6

3 5 3

. 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.

. Rewrite 2 + 3 with a division bar but do not divide.

A square has sides 10 cm long. What is its perimeter?

Use your ruler to find the length of this line segment
to the nearest sixteenth of an inch.

$3 — y = $1.75 13. 365 + 4576 + 50,287

(5)
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14.

(4)

15.

(9)

16.

(2)

17.

(10)

18.

(12)

19.

(2)

21.

(3)

22.

(15)

23.

(5)

25.

(10

26.

(6)

27.

(6)

28.

(17)

29.

(17)

30.

(17)

12n = 0
Compare: 19 x 21020 x 20

5280
44

What number is missing in this sequence?
on B0, n ZUMEEN

Which digit is in the hundred-millions’ place in
987,654,3217

250,000 + 100 20. $3.75 x 10
(2)
16 + 14 = 14 + w

The magician pulled 38 rabbits out of a hat. Half of the
rabbits were white. How many were not white? (Use
an EG pattern.)

100 — (50 — 25) 24. m - 20 = 30

(3)
What is the sum of the first six positive odd numbers?

Describe how to find ; of 52.

A quarter is 7 of a dollar.
(a) How many quarters are in one dollar?
(b) How many quarters are in three dollars?

On an inch ruler, which mark is halfway between the
1-inch mark and the 3-inch mark?

Point A represents what mixed number on this line?

! | !
T T 1
3 5 6

A segment that is 3 of an inch long is how many

sixteenths of an inch long?
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%LESSON - Average * Line Graphs
18

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

Mental Math: Count by 3’s from 3 to 60.
a. 4 x 23equals4 x 20 plus4 x 3.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 B)

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? 3 coffa

v cut

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.

T
[

J
Il

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.

1300

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

Solution

Example 2

Solution

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?

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)1132 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.

What is the average of 3, 7, and 87

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.

|
|

|

?
1




Example 3

Solution

Line graphs

Example 4

Solution

Line graphs 85

What number is halfway between 27 and 817

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.

27 + 81

Average of 27 and 81 = 7

108
2

= 54
The number halfway between 27 and 81 is 54.
Line graphs display numerical information as points on a

line. Line graphs are often used to show how a
measurement is changing.

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

68
64
60
56 .
52
48
44

Height in Inches

8 9 10 11 12 13 14
Age in years

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
17 in the Math 76 Test Masters may be used for this
purpose.

Practice* a.

d.

€.

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?

. What is the average of 96, 44, 68, and 1007

What number is halfway between 28 and 827
What number is halfway between 86 and 1027

Find the average of 3, 6, 9, 12, and 15.

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

f.

Problem set 1.
18

(11;

How many inches did Margie grow from her 8th to her
‘12th birthday?

. During which year did Margie grow the least?

. Predicting from the information in the graph, does it

seem likely that Margie will grow to be 68 inches tall?

Jumbo ate two thousand, sixty-eight peanuts in the
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?

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?




3.
(15)

(16;

(18;
(18;

(14;

(4)

11.

(5)

13.

(3)

15.

2

17.

(8)

18.

(10)

19.

(10)

20.

(9)

21.

(3

22.

(6)

23.

(12)

Problemset18 87

Olive bought one dozen cans of spinach as a birthday
present for her boyfriend. The spinach cost 53¢ per
can. How much did Olive spend on spinach? What
kind of pattern did you use?

Estimate the difference of 5035 and 1987 by rounding tc
the nearest thousand before subtracting.

Find the average of 9, 7, and 8.
What number is halfway between 59 and 817

What number is 6 less than 27

234 _ ¢ 9. 10,010 + 10  10. 34,180 + 17
n 2 2)

$3.64 + $94.28 + 87¢ 12. 41,375 — 13,576
(1)

w — 84 = 48 14. 4 x 3 x 2 x 1 x 0
(5)

125 x 16 16. $0.35 x 100
2

Draw a rectangle 5 cm long and 3 cm wide. What is its
perimeter?

What is the sum of the first six positive even
numbers?

What number is missing in this sequence?
1, 2, 4, , 16, 32, 64, ...

Compare: 500 x 1 () 500 + 1
(1+2)x3=(1x2)+m
What number is 5 of 11107

What is the place value of the 7 in 987,654,3217
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Use the graph to answer questions 24, 25, and 26.

24.

(18)

25.

(18]

26.

(18)

27.

(18)

28.

(6)

29.

(17}

30.

(14)

Heart Rates During Various Activities
200 g

140

80

Heartbeats per minute

20
Resting Walking Running

Running increases a resting person’s heartbeat by
about how many beats per minute?

About how many times would a person’s heart beat
during a 10-minute run?

Write a larger-smaller-difference problem using the
information in the line graph and answer the problem.

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?

A dime is 55 of a dollar.
(a) How many dimes are in a dollar?

(b) How many dimes are in three dollars?

Use vour ruler to draw a rectangle that is 21 inches
long and 12 inches wide.

What number is the opposite of 127
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LESSON - Factors * Divisibility

19

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

Mental Math: Count up and down by §’s between 1 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
g. Start with 100: divide by 2: subtract 1: divide by 7: add 3.

Problem Solving: Alex wanted to make a 40c phone call at a
pav 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 whole
numbers that divide 6. These four numbers are 1, 2, 3, and
6. All these numbers are factors of 6.

&> w
w
&>
o
>|

6
1)6 2,

We can illustrate the factors of 6 by arranging 6 tiles to
form rectangles. \Vith 6 tiles we can make a 1-by-6 rectangle.
With 6 tiles we can also make a 2-by-3 rectangle.

il i ] T (e ?

6

The number of tiles along the sides of these two
rectangles (1. 6, 2, 3) are the four factors of 6.
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Example 1

Solution

Example 2

Solution

Divisibility

What are the factors of 10?

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
1)10 2)10 5)10 10)10

We can illustrate the factors of 10 with two
rectangular arrays of tiles.

(HEENEEEEEN -

10

The number of tiles along the sides of the two
rectangles (1, 10, 2, 5) are the factors of 10.

How many different whole numbers are factors of 127

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.

I EEEEN

12

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 0 or 5
10 if the last digit is 0

Sum-of-Digits 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 27
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 37
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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Example 5

Solution

Practice

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.

Which of the numbers 2, 3, 5, 9, and 10 are factors of 135?

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. :

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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Problemset19 93

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 which of the
numbers 2, 3, 5, 9, and 10 are factors of the following
numbers:

i. 120 j. 102

1. If two hundred fifty-two is the dividend and six is the
“/" 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.
9" This was a 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?7
(18)

6. What is the next number in the sequence?
(10)
1, 4,9, 16, 25, ) o

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?




94

Math 76

2

(19]

10.

(19)

11.

(19)

12.

(2

14.

(5)

15.

(1)

17.

(3)

18.

(2)

19.

4)

20.

(9

21.

(12)

22.

(16)

23.

(6)

24.

(8)

25.

(5)

What are the whole number factors of 20?
How many different whole numbers are factors of 157

Which of these numbers is divisible by 97

A. 365 B. 1179 C. 1556
250,000 + 100 1{2?]) 1234 + 60
6 +18 + 9
3
$42 + $375 16. $3.45 x 10

(2)

$10.00 — w = $1.93

The letters a, b, and c¢ represent three different
numbers. The product of a and b is c.

ab = ¢

Rearrange the letters to make another multiplication fact
and two division facts.

A,
3

Compare: 123 + 1 () 123 — 1

Which digit is in the ten-millions’ place in
135,792,468,0007

Round 123,456,789 to the nearest million.
How much money is 3 of $11.007?

If a square has a perimeter of 40 inches, how long is
each side of the square?

(51 + 49) x (51 — 49)
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LESSON Greatest Common Factor (GCF)
20

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

Mental Math: Count up and down by 3’s between 3 and 60.

AN b. 6 x 32 c. 640 + 1200
d. 63 + 20 + 9 e. 63 + 30 - 1 f. $100.00 - $75.00
g. Start with 10; multiply 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
1,2,4,and 8
The factors of 12 are
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

.23 angh6,
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 1. What is the difference between the product of 12 and 8
20 “? and the sum of 12 and 87

2. Saturn’s average distance from the sun is one billion,
“? four hundred twenty-seven million kilometers. Write
that number.

Which digit in 497,325,186 is in the ten-millions’

(12.
" 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
“Y had warmed to 8°C. How many degrees had the
temperature risen?

6. What is the average of 31, 52, and 407

(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 $3.247
(6)

10. 5432 + 10 11, 28 + 42

(2) (5) 14

12. 56,042 + 49,985 13. 14,009 — w = 9670
(1) (3)

14. w — 76 = 528 15. 5 x 4 x 3 x 2 x 1
(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. 6w = 90
(4)

20. Compare: 50 — 1() 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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LESSON Comparing Fractions
21 with Pictures

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

Mental Math: Count up and down by ’s between 3 and 12.

a. 4 x 42 b. 3 x 76 c. 64 + 19 (19is20-1)
d. 450 + 37 e. $10.00 - $6.50 f. 1 of 24
g. Start with 25, x 2,— 1,+ 7, + 1,+ 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,
then49 + 7 = 7,then7 + 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.

1 1 1 L 1 1

TELEEE:




Example 1

Solution

Example 2

Solution

Comparing Fractions with Pictures 101

Draw and shade circles to illustrate this comparison:

1 1
_<_.
4 3

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.

» O
bo< b

We see that less of the circle is shaded when 7§ is shaded
than when 1 is shaded. This illustrates that § is less than 3.

Draw and shade rectangles to illustrate this comparison:
3 3
Compare: — =
pare: 2 O ¢

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 2-shaded rectangle is slightly more
shaded than the 2-shaded rectangle. This illustrates that 2
is greater than 2.

s 3
5

W

Practice Draw and shade circles to illustrate these comparisons:

Jdy 2 N
a. Compare: > O - b. Compare: 3 O =

Draw and shade rectangles to illustrate these comparisons:

o1 3 .2 1
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 1. What is the product of the sum of 8 and 5 and the
21 ¥ difference of 8 and 57

2. Delaware became the first state in 1787. Hawaii
1 hecame the fiftieth state admitted to the Union in 1959.
How many years were there between these two events?

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?

(13)

. An apple pie was cut into four equal slices. One slice
) was quickly eaten. What fraction of the pie was left?
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]
(6)
(12)

(10;

10.

(9

11.

(3)

12.
(16)

13.

(20)

14.

(2)

16.

(2)

18.

(3)

20.
(14)

21.
(18)

22,
(19)

23.
(8)

24.
(7)

. Use digits to write the fraction three hundredths.

. How much money is 3 of $2.347

What is the place value of the 7 in 987,654,3217?

What number comes next in this multiplication
sequence?

1, 4, 16, 64, i
Compare: 64 x 1 () 64 + 1
50 — 1 =49 + n

Estimate the sum of 396, 197, and 203 by rounding to
the nearest hundred before adding.

What is the greatest common factor (GCF) of 12 and 167

100)4030 15. 48,840 - 24
(2)
b 17. $4.75 x 10
"6 (2)
$10 — w = 87¢ 19. 463 + 27 + m = 500

(3)

What number is 10 less than 37
What is the average of 12, 16, and 237
List the whole numbers that are factors of 28.

A regular octagon has eight equal-length sides. What is
the perimeter of a regular octagon with sides 18 cm long?

How long is the arrow?




25.

(5)

26.

(21)

(21)

(6)

29.

(19)

30.

(21)

27.

28.

Problem set 21 105

[@2e®12)i=2001 x 13)

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?

Draw and shade rectangles to illustrate this comparison:
2 3
P < —
3 4

A “bit” is 3 of a dollar.

(a) How many bits are in a dollar?

(b) How many bits are in a half dollar?

What numbers are factors of both 20 and 307
Describe a method for dividing a circle into eight

equal parts that involves drawing a plus sign and a
times sign. [llustrate the explanation.
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LESSON

22

Example 1

Solution

“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 3 and 12.

a. 4 x 54 b. 3 x 56 c. 36 + 29 (29is 30 - 1)
d. 359 — 42 e. $10.00 — $3.50 f. 1of4s8
g. Start with 100,- 1,+ 9,+ 1,+ 2,— 1,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 o0
three equal groups. We see that there 00
are two objects in 3 of the collection.

We also see that there are four objects 0

in £ of the collection.

This collection of 12 objects has 000
been divided into four equal groups. 000
There are three objects in 3 of the
collection. There are nine objects in 3 000
of the collection. 00

Two thirds of the 12 musicians played guitars. How many
of the musicians played guitars?

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 4
guitar 4




Example 2

Solution

Example 3

Solution

“Equal Groups” Stories with Fractions 107

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.

Cory has finished 2 of the 28 problems on the assignment.
How many problems has Cory finished?

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
. 7
Z are 7
finished
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.

How much money is { of $3.007
First we will divide $3.00 into 5 equal $3.00

groups. Then we will find the amount $0.60
of money in 3 of the 5 groups. We will

divide $3.00 by 5 to find the amount LSy
i $0.60

of money in each group. 3
59 150,60

$0.60 in each group. $3.00

5 j$3_00 $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 2 of $3.00 is $1.80.
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Practice* Answer the following questions. Draw a diagram to
illustrate each problem.

Problem set
22

a.

1

(12)

(6]

3.

(11,15)

(22)

(22)

(22)

(14)

(3]

. w—15 =8

Three fourths of the 12 musicians could play the
piano. How many of the musicians could play the
piano?

. How much money is £ of $4.50?

What number is 3 of 607
What number is 55 of 807

Five sixths of 24 is what number?

When the sum of 15 and 12 is subtracted from the
product of 15 and 12, what is the difference?

. There were 13 original states. There are now 50 states.

What fraction of the states are the original states?

A marathon race is 26 miles plus 385 yards. A mile is
1760 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.)

. If 2 of the 12 jelly beans are eaten, how many are

eaten? Draw a diagram to illustrate the problem.

What number is 2 of 16? Draw a diagram to illustrate
the problem.

. How much money is 35 of $3.50? Draw a diagram to

illustrate the problem.

. The temperature rose from —3°F to 4°F. How many

degrees did the temperature rise?

9. 36¢ + $4.78 + $34.09
(s)




10.

(4)

12.

(2)

14.

(16)

15.

(12)

16.

(20)

17.

(19]

18.

(19)

19.

(21)

21.

(10]

22,

(5)

23.

(18)

24.

(8)

25.

(7}

Problem set 22 109

W+ 67 = 345 11. $12.45 + 3
(2)

351000 99, I %t i 93+ 14
(5)

Find the product of 36 and 124, and then round the
answer to the nearest hundred.

Which digit is in the ten-millions’ place in
375,426,198,0007

Find the greatest common factor of 12 and 15.
List the factors of 30.

The number 100 is divisible by which of these
numbers: 2, 3, 5,9, 107 :

1 1 64
Compare: = - 20. — = 64
P 3 O 2 (49 IM

Here are the first five numbers of a sequence. What
would be the seventh number in the sequence?

1,4,7,10,13, ..., ..
(3 +3) - (3 x 3)
Find the number halfway Abetween 27 and 43.
What is the perimeter of the rectangle?

15¢cm

10cm

Use your ruler to find the length of this line
segment.
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Fraction Manipulatives, Part1 111

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 3’s between 1 and 12.
a. b x 62 b. 5 x 36 c. 87 + 9(9is10 - 1)
d. 1200 + 350 e. $20.00 — $15.50 f. %Of84
g 10 x 3,+ 2,+ 4, + 1,+ 3,x 4, - 6

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?

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:

e 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

e Envelopes or locking plastic bags in which to
store fraction pieces

e 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 3?
c. What fraction is half of 37

d. Fit three ; pieces together to form 2 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 § + 3 + 3, the sum is 2. If you add 2 +
what is the sum?

2

8

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
PlEcEs LUsED NUMBER SENTENCE WITH A SUM OF 1
1 1 _
2 § aF § =1
1 1 1 _
. 2t3*g=1
1 1 1 1 _
4 atatgtg=l oo
1 1 1 i e
5 stagtgzrgrtg-t o h
6 i
7 J
8 k
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Show that both # and 2 make 3 of a circle. (We say that
4 2 ‘« 9 1
5 and 7 both “reduce” to 3.)

. The fraction £ is equivalent to which single fraction

piece?

The fraction ¢ is equivalent to how many +’s?

Work in groups of two or three students for the remaining
exercises.

0.

P

Show that the improper fraction 5 is equal to the
mixed number 13 by combining four of the 1 pieces to
make a whole circle.

To what mixed number is the improper fraction
Z 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.

i
(7)

2

(22;

3
(15)

(6)

5

( 223

6

(22)

How many millimeters long is a ruler that is 30 cm long?

Dan has finished % of the 27 problems on an
assignment. How many problems has Dan finished?

. William Tell shot at the apple from 100 paces. If each pace

was 36 inches, how many inches away was the apple?

There are 31 days in December. After December 25,
what fraction of the month remains?

What number is 2 of 257

How much money is 75 of $36.00?

You may use your fraction manipulatives to help you
answer questions 7 through 9.

7.

(23)

8.

(23)

What is the sum of £ and 37

The improper fraction § equals what mixed number?
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9. Two eighths of a circle is what percent of a circle?
(23)

10.  $10.20 11.  $3.75 12. $3.75
() _ % @ 16 (2) 25
$3.46

13. What is the place value of the 6 in 36,174,5917?
(12)

14. Describe a way to find £ of a number.
(22)

15. $0.35n = $35.00
)

16. Compare: 3 O1
(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?
. 2,4,8,16, ...

19. Estimate the sum of 3174 and 4790 to the nearest
% thousand. \

20. Compare: 12 + 6 — 2 () 12 + (6 — 2)
(9)

21. What is the greatest common factor (GCF) of 24 and 327

(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 17
(23) 1 .k

=Y 4P

(b) How many 3’s are in 3

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
(23 ¢ 1
© to 3.
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Adding and Subtracting
Fractions That Have
Common Denominators

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

Mental Math: Count by 4’s from 4 to 80.
Count up and down by 1’s between  and 12.
a. 6 x 24 b. 4 x 75 c. 47 + 39
d. 1500 - 250 e. $20.00 — $14.50 f. %OfGB
g 6 x 7,—2,+ 5% 2,—1,+ 3

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, we see that when we
add £ to ¢ the sum is 3.

A

3,2 _

8 8
Three eighths plus two eighths equals five eighths.

3
8

Likewise, if we subtract % from -g, then % are left.

— A
4B

Five eighths minus two eighths equals three eighths.
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Solution 1If we start with‘%‘and subtract 3, then what is left is zero.

1_1_'0
2 2 2
0
— =%
2
Practice Add or subtract as shown:
ale £ g, 4 b. 3 4+ 1
8 -8 4 4
C.l_*_l.}.l d_é_l
8 8 38 8 8
e. g o g f' 1 g l‘
4 4 4 4

Problem set 1. Martin worked in the yard for five hours and was paid
24 "7 $6.00 per hour. Then he washed the car for $5.
Altogether, how much m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>