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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-
Jems 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 ave
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

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
to 0.

a. 30 + 30 b. 300 + 300 €. 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 ’il)) iﬁ ddend
paper, we write the numbers so that addend
the last digits are aligned one above + 67 adden

the other. Then we add the digits in 412 sum
each column.

Changing the order of the addends 11
does not change the sum. One way to 67

check an addition answer is to change T 345
the order of the addends, and add again. 412 check

TFor 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. "$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 FHS
bottom number from the top number, - g ;
We regroup when it is necessary. 2 ]

sroup 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
starting amount is put on top. We
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.

4 91
$3.6°0
- $1.25




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.

4 5 9 9
+ 5 + 4 -9 -4
9 9 4 5

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
25 - 14

14
11

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

1

o -

ol
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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><: &

We make 11 the sum of the two addition facts.
5 6
+ 6 + 9
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 subiraction 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 407
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.




Problem set 1 5

6. The hamburger cost $1.25, the fries cost $0.70, and the
drink cost $0.60. To find the total price of the lunch,
add $1.25, $0.70, and $0.60.

11,

13.

15.

16I

20.

21,

22.

23.

24,

25.

63 8. 632
47 57
+ 50 + 198
345 — 67
3764 — 96
10 + 156 + 8 + 27

9.

12,

14.

$3.47 17. $24.15 18.

— $0.92 - $1.45

78 10. 432
9 579
+ 967 + 3604
678 — 416
875 + 1086 + 980

$0.75 19. $0.12
+ $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.
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LESSON
2

Multiplying
whole
numbers
and money

Multiplying Whole Numbers and
Money ¢ Dividing Whole
Numbers and Money -

Fact Families

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

Mental Math: Count by 5's from 5 to 100 and from 100 to 0.
Count by 2’s from 2 to 20 and from 20 to 2.

a. 500 + 40 b, 60 + 200 ¢, 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, ée 90300
and 10 coins. If he continues

the patterns, how many coins @
will he need to make each of the °°°°°
next two triangle patterns? eeeo

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

67+67+67+67T+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)




Muitiplying whole numbers and money 7

When multiplying dollars and cents by a whole number
the answer will have cents’ places, that is, two places after
the decimal point.

$1.35
X 6
$8.10

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

Solution Two dozen is two 12’s, which is 24. To find the cost of 24
pencils we multiply 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 x 2 =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.

Anynumber 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. {2;; 4
Writing trailing zeros so that they « 400
“hang out” to the right simplifies the

TRy 349,600
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 whele numbers and money 9

Example 3 3456 + 7
Solution We show both the long division and short division methods.

LONG DIVISION: SHORT DIVISION:
49315 493r5hH
713456 7)3 49526
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 3
directly up from the decimal point in 18
the division box, separating the dollars 18

from the cents.

olo 8
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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.

2 x 6 =30 30+ 5 =6

6 x 5 =30 30+ 6 =25
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. 55$8.4O e. 200 + 12 f. %

g. Which numbers are the divisors in problems (d), (e),
and (f)?

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

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
2

1‘1!
{2

2,
{1

3.
(1)

4.
(2
5

(1}

6.
1}

{1}

(2}

(1)

13.
{2)

17,
f2)

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 @ 49398 @ —1357 U — $2.83

405 14, 25 15, 288 16. 225
x 8 @ x25 2 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 O 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 additon 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 Selving: 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
+3
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 I 31 check
Find the number for n:
36 4+ 17 + b + n = 64
First we add all the known addends.

36+17+§+n:84
58 + n = 64

Then we find n by subtracting 58 from 64.
64 — 58 = 6 Sonisé6.

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: W




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 1in
1 place of W. 3,
1 A0
+ 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 =12

In the problem, y is in the same position as the 3 in the
simpler subfraction fact. Just as we can find 3 by
subtracting 2 from 5, so we can find y by subtracting 152
from 2386.

11
Z36
- 152
84

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

1
Z36

— 84 — Uses4inplace 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.

Problem set 1.
a 3 (2)

{1}
(1}

(2)

(2}

{1

2

11.
(2)

14.
(1)

A b. 32 c. G d. 38
+12 + B — 15 - D
45 60 24 29
e + 24 = 52 f.29 + f=70
g— 67 =43 h. 80 — h = 36

36 + 14 +n+8 =175

If the two factors are 25 and 12, then what is the product?
If the addends are 25 and 12, then what is the sum?
What is the difference of 25 and 127

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

multiplying 31 and 75.

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

The hasketball team scored 63 of its 102 points in the
first half of the game. Find how many points the team
scored in the second half by subtracting 63 points
from 102 points.

$3.68 8. 407 9. 28¢ 10. 370
X g @ x 80 @ w14 @ %140
100 x 100 12. 144 + 12 13. 12 x 5

(2} {2}
3627 15. 5010 16.  $10.00
598 M _ 1376 @ _ $0.,26

+ 4881
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Find the missing number in each problem:

17.
(3}

21.
(3}

23.
{3}

25.
{y

26.
{2)

27.
(2)

28.
{2}

29,
{2}

30,
(3)

A 18, 23 19. C 20. 42
48 b2 31 25
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:
15+ 15 + 15 + 15 + 15 + 15 + 15 + 15

144 + 144

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

Missing
humbers 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 hetween 5 and 100.
Count up and down by 50’s between 50 and 1000.

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

4

X 3

12
Cover up the factors in this multiplication fact one at a
time. Describe how you can use the two numbers to find

the number that is covered. Notlice that we can find a
missing factor by dividing the product by the known factor,

Find the missing number: A
x 6
7

W]

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
6)72 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 5824 x_(;)_
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 6

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:
8
a A b. 20 c. 7)C d. D)144
x 7 x B
91 440
e. 7w = 84 f. 112 = 8m
g_ﬁ360=30 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.

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

3. Sandra put 100 pennies into stacks of 5 pennies each.
 Find how many stacks are formed by dividing 100 by 5.
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4. Find the number of 14-player soccer teams that can be
formed if 294 players sign up for soccer by dividing
294 by 14.

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

6

. Each month Bill earns $0.75 per customer for
(2}

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. ] 8. 27 9, L 10. 64

W x5 “ 4 K @ 436 M
60 72 37 46

11. n — 48 = 84 12, 7p = 91

{3} (4}

13. g+ 7 =0 14. 144 + r = 6

{4} {4}

15. 6)$12.36 16, 2760 17. 526 + 18

{2} (2) 8 (2)

18. 563 + 563 + 563 + 563 19. $3.75 x 16

{1} {2}

20. $3 + $2.86 + $0.98 21, $10 — $6.43

{1} (1)

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

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

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

17 -9 =8
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3

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

72+ 8 =9

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

27. Find the answer to this addition problem by multiplying:
(2)
23¢ + 23¢ + 23¢ + 23¢ + 23¢ + 23¢ + 23¢

28. 26m = 25 29, 15n = 0
(1) (4

30. 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 bh. 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.

9-44+3 =28




Example 1

Solution

Example 2

Solution

Order of Operations, Part1 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 TFirst subtract 6 from 18.

SR ——

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 x2=28

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.

[ S —)

3 + 3 Then divide 3 by 3.
1 The answer is 1.




24 Math 76

. Example 3

Solution

Practice

Problem set
5

{b) We divide within the pareﬂtheses first.
18 + (6 + 3) First divide 6 by 3.

[

18 + 2 Then divide 18 by 2.

9 The answer is 9.

5+ 7
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 _ 4
1+ 2 3
a. 16 — 3 + 4 b. 16 — (3 + 4)
c. 24 + {4 x 3) o do24+4x3
e. 24 + 6 + 2 £ 24 + (6 + 2)
6 +9 L 12+8
& T3 "12 - 8

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




6,
(2]

(s}

(5)

11.
(5}

13 -
(s}

15.
{5)

16.
(2)

17.
(4)

18.
(2

20.
(2]

22.
(3)

24,
(s}

26,
(3

27.
(4)

29.
(1)

30.
(s)

Problem set5 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) 8, (6 +3) x4
{5}

800 — (450 — 125) 10. 600 + (20 + 5)
{5}

800 — 450 — 125 12. 600 + 20 + 5
{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
“ x 64
506 21,  $10.10
% 370 @ _ $g9.89
n — 63 = 36 23. 63 — p = 36
(3}
b6 + m = 432 25, 8W = 480

(4}

5+ 12 + 27 + y = 50

36 + a =4 28, x + 4 =8
{<)

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

3 x4 x5b
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6

Example 1

Solution

Fractional Parts

Facts Practice: 100 Subiraction 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 Selving: 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 3.




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 1t into two equal groups with 3
in each half. We write that 5 of 6 is 3.

(000000

1of6is3

We can divide this group into thirds by d1v1d1ng the 6
members into three equal groups. We write that § of 6 is 2.

(OOOOOO)

1of6is2

(a) What number is 3 of 4507

(b) What number is % of 4507

(c) How much money is % of $4.507

(a) To find 2 5 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 111to three equal parts.
Since each part is 150, we find that 3 of 450 is 150.

150

3)450

1of4501s 150
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{(c} To find % of $4.50 we divide $4.50 by 5. We find that % of
$4.50 is $0.90.

$0.90
5)$4.50

1 of $4.50 is $0.90

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

shaded:
b.

d. What number is % of 727
e. What number is % of 1000°?
f. What number is 3 of 1807

g. How much money is % of $3.607

Problem set 1. What number is 1 of 5407
6 (6}
2, What number is 3 of 5407
(s)
3. In four days of sight-seeing the Richmonds drove 346
" miles, 417 miles, 289 miles, and 360 miles, respec-
tively. How many miles did they drive in all?

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

5. How many days are in 52 weeks?
2

(26). How many $20 hills would it take to make $10007?




Problem set 6

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

8. 3604 9.  $30.01
W 5186 W _ $15.76
+ 7145
10. 376 11470
x 87 x 203
12, $20 — $11.98 13. 596 — (400 — 129)
{1} {5}
14. 32 + (8 x 4) 15. 8)4016
{5} {2}
16. 15)6009 17. 36)9000
{2} {2}
18. w 19. x
@ x 8 @ - 64
480 46
20. 39 _ v 21, M _ 15
{4} N {4} 7
22, $6.35 x 12 23. 365 + P = 653
(2 {3}

24. 9 x [ ] =720
{4}

25. This square was divided in half,

@ Then each half was divided in
half, What fraction of the square is
shaded?

26, 36¢ + 26¢ + m = 98¢
(3
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7

{2}

27. Use the numbers 2, 4, and 6 to make two addition facts
(1)

and two subtraction facts,

- 28. Write two multiplication facts and two division facts

using the numbers 2, 4, and 8.

29, Multiply to find the answer to this addition problem.

(2)

386+ 38 +38 + 38+ 38+ 38+ 38+ 38+ 38 + 38

30. Make up a fractional part question about money like

(6]

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 +’s between } and 10.

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

a, 800 — 300 b. 3000 — 2000 c. 450 — 100
d. 2500 — 300 e. 480 — 80 f. 750 — 250

Problem Solving: Sharon made three square @® ©@@®
patterns using 4 coins, 9 coins, ©@ ::g
and 16 coins. If she continues
the patterns, how many coins ::::
will she need for each of the oeee

0000

@
next two square patterns? @

A

s civilized people we have agreed upon certain units of

measure. In the United States we have two systems of
units that we use to measure length. One system is the

U

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

are inches (in.), feet {ft), yards (yd), and miles (mi}. The
other system is the metric system. Some of the units in the
metric system are millimeters (mm), centimeters (cm)},
meters (m), and kilometers (km).
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Activity: Inch Ruler
Materials needed by each student:

¢ Inch ruler

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

e 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

I’\)—
)
~

Now set your ruler aside. We will use estimation to
make the rest of the marks on the taghoard strip. Estimate
the halfway point between inch marks and make the half
inch marks a little bit shorter than the inch marks Write
“2” helow each of these marks.

| l
o1 1 2 13

DO -+
M| —
oI

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

B ]
W[ GF e
N R —
| 3 rrrrre—
- —
Oy ———
B O

)]~ ———
oy ——
N

M| —
PO —




32

Math 76

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?

1 T 7 T T T ]
inch 1 2Z

The line is one whole inch plus a fraction. The fraction is
one fourth. The length of the line is 15 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?

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

How long is each line segment?

a. l

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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2. There are 365 days in a normal year. April 1 is the 91st
" day. How many days are left in the year after April 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.)

. What number is § of 2347
(®)

. How much money is § of $2.347
(®)

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

7. 36b4 8. $41.01 9. 28¢ 10. 906

+ 5614
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
@ 20 @ o (2

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
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24.

(7}

25.

{7}

26.
(2)

27.
{3)

28,
{3}

30,
(7)

How long is the line segment?

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

em 1 2 3 4

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

Describe how to find a missing dividend in a division
problem,

w-—12 = 8 29. 12 - x =8
(3

A meter stick is 100 centimeters long. One hundred
centimeters is how many millimeters?
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Perimeter

Facts Practice: 64 Addition Facts {Test A in Test Masters}

Mental Math: Count up by $’s from § to 10.

a. 400 + 2400 b. 750 + 36 ¢. 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?

¢. 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

2ecm

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.

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

What is the perimeter of the triangle? 30 mm i\ 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 ¢. Pentagon
1em iem
15 mm
1em 1cm
12 mm
20 mm iem

d. Equilateral triangle e. Trapezoid

16 mm

20 mm

2cm




Problem set
8

{8)

1 .
(2)

{1}

{2}

{6}

(6}

!6)

(2}

12,
5)

14.
(2)

15.
(1)

16,
8)

17.
(1,2}

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 o7 mm 20 mm
triangle?

33 mm

. How much money is ; of $6.547

. What number is 3 of 6547

. What fraction of the rectangle is
shaded?

. 4)$9.00 {9}. 10)373 10, 12)1500 }2}1 39)800
2 2

{2

400 + 20 + 4 }L}’» 400 + (20 =+ 4)
8,

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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18. 55 — M = $1.48 19. 10 x 20 x 30

{3} {5}

20, 825 + 8

2} :

Find the missing numbers:

21. w — 63 = 36 22, 150 + 165 + a = 397

(3 )

23. 12w = 120

(4

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

{4}

25
{7}

26
(7)

27
{3}

29
(2}

the dividend?

. How many millimeters long is the line segment?

mm 10 20 30 40

. Use your ruler to help you draw a line segment that is
22 in. long,
W — 27 = 18 28. 27 — x =18

{3}

. Multiply to find the answer to this addition problem:

35 4+ 35 + 35 + 35

30. Describe how to find the perimeter of a rectangle.

(8}
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Example 1

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 — 60O 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.

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 wvarious 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).

o

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




Practice

Problem set
9

a.

(2}

(1

(2}

(8

(6}
{6}

{6

(9}

(2}

Problemset9 41

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

Compare: 16 — 8 — 2 () 16 — (8 — 2)
Compare: 8§ + 4 x 2() 8 + (4 x 2)
2x3(0)2+3 e. 1 x1x101+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

10mm

How much money is 3 of $5.807
How many cents is § of a dollar?

Use words and digits to name the
fraction of the triangle that is

shaded.

Compare: 5012 () 5120

Arrange these numbers in order from least to greatest:
1,0, 3
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{9)

10. Compare: 100 — 50 — 25() 100 — (50 — 25)

11. 478 12, $50.00 13. $4.20 14. 78

@ 3692 M -—g3176 @ x 60 7 x36
+ 45

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

2} (2}

18. 7136 + 100
{2}

Find the missing numbers:

20. 165 + a = 300
(3}

22. 9¢ = 144
(4}

(2}

19, 736 + 736
{2}

21. b — 68 = 86
(3}

23. d + 15 = 7
(4

24. How long is the line segment?

{7}
I S A SR RS N B
inch 1 2 q

25, How many millimeters long is the line segment?
7}

cm 1

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 O
(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,




LESSO
10

Sequences

Example 1

Solution

Sequences 43

Sequences * Scales

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

Mental Math: Gount by 3’s from } to 10.

a 43 + 20 + 5 b. 670 + 200 c. 254 + 20 + 5
d. 100 - 50 e, 300 — 50 f. 3600 — 400

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

A sequence is an ordered list of numbers that follows a
certain rule. Here are two different sequences.

(&) 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: 33 g) 273 T ST

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 femperaiure of water

|
L A L o

i

I T S R S |
LA A N L

98.6°F[]T137°C  normal body temperalure

32°F 0°C freezing temperature of water




Example 3 What temperature is shown on the
thermometer?

Solution As we look at the scale on this
Fahrenheit thermometer, we see that
the tick marks on the scale divide the
distance from 0°F to 10°F into five
equal sections. So the number of
degrees from one tick mark to the next
tick mark must be 2°F. Since the fluid
in the thermometer is two marks
above the zero mark, the temperature
shown is 4°F.

Problem set 10

' PN

)

R Y T M

IJIIIII

Iilill

Practice Find the next three numbers in each sequence:

a, 18, 27, 36, 45, ; )

b. 1,2, 4,8, , ;

20°F

H1ooF

O°F

45

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

d. Find the temperature indicated on
this thermometer to the nearest
degree Fahrenheit and to the nearest
degree Celsius.

90°F
80°F
70°F
60°F
50°F

40°F |

)

‘Hn o Do iy

Problem set 1. Find the next three numbers in this sequence:

{189}
10 16, 24, 32, , ,

3 e

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

" subtracting 1620 from 1776.
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3. Is the number 1492 even or odd? How can you tell?
(10}

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

What is the perimeter of the square? 10 mm

(8}

. How much money is § of $6.507
6)

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

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

9, What is the product of 100 and 100 and the sum of 100
% and 1007 ‘

10. 365 11. 146 12.  78¢ 13. 907

@ w100 7 x240 @« 48 @ % 36
4260 4260 4260

14, 224 15, = 16, —oo%

{2} 10 f2) 20 {2) 15

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

18. 28,347 — 9,637 19. $8 + w = $11.49
(11 (3}

20, $10 — $0.75 21, $0.56 x 60 22, $6.20 + 4
(1} (2} (2)

23, a — 67 = 48 24, 67 — b = 49
{3} (3

25, 8¢ = 120 26. ﬁ = 24
(4] (5 8
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“Some and Some More” and “Some Went Away” Stories 47

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

{2}
4J12 12 + 4 12

Show three ways to write “20 divided by 5.”

28. What number is one third of 367
(5}

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

30. At what temperature on the Fahrenheit scale does
49 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 }’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 PROBLEM
Some $24.50
+ Some More + $12.50
Total $37.00

A “some went away” story has a subtraction thought
pattern. We fit the numbers from the story into the pattern.

PATTERN PROBLEM

Some $37.00

— Some Went Away — $26.17
What is left $10.83

Questions arise when one of the numbers in the story
is missing. Since each of these stories has three numbers,
three different questions could be asked for each story.

To answer a question about a “some and some more”
story or about a “some went away” story we follow these
four steps.

Step 1. Read the story and recognize the pattern.




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 [-a» + 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 Nancy counted 47 prairie dogs standing in the field. When a
hawk flew over the field some of the prairie dogs ducked
into their burrows. Then Nancy counted 29 prairie dogs.
How many prairie dogs ducked into their burrows when
the hawk flew over the field?

Solution Step 1. We recognize this as a “some went away” story.
Step 2. We sketch the pattern and record the
information.
Some 47 prairie dogs
— Some Went Away — d prairie dogs
What is left 29 prairie dogs

Step 3. We find the missing number by sublracting 29
from 47. We check the answer.

47 prairie dogs 47 prairie dogs
— 29 prairie dogs—l——» — 18 prairie dogs
18 prairie dogs 29 prairie dogs

Step 4. We answer the question. When the hawk flew
over the field 18 prairie dogs ducked into
their burrows.

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

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

b. The football team scored 19 points in the first half of
the game and 42 points by the end of the game. How
many points did the team score in the second half of
the game?

Problem set 1. John ran 8 laps and rested. Then he ran some more
11 Y laps. If John ran 21 laps in all, how many laps did he
run after he rested? (Use the SSM pattern.)

2. What is the product of 8 and 47 What is the sum of 8
@2 and 47




{5)

fii;

(113

{1

3]

10.
{3}

11.
9)

12.
2

15.
(2)

17

(10].

18.
{5}

19.
(6}

20.
]

21.
(2

Problemset11 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
@)

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
4}

What are the next three numbers in the sequence?
2, 6,10, , , yoaes

2 x3 x4x5
What number is % 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.
t8)

25.
(10}

26 L]
(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)24 24 + 4 %

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

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

girls are ;0 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 asklng
a question mstead
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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 +'s from % to 12,
a. 6 x 40 b. 6 x 400 c. $12.50 + $5.00
d. 451 + 24 e. 7500 — 5000 f. $10.00 - $2.50
g. Start with 12; divide by 2; subtract 2; divide by 2; subtract 2.

Problem Solving: A number cube (a die) has six surfaces {faces)
marked with one through six dots. Altogether,

how many dots are on a number cube?

Place value In our number system the value of a digit depends upon its
through position. The value of each position is called its place value.

trillions’

; K

E @ g g
=) =] s [N
= . = H 2 g
; — " :
BE B Y Ed 28w
92y ©wE- TWZEw YEE U
© = 2 =9 &= g ® 5 8 &
%8 HEdE HFE H54¢ 4. .

= =) = 2 2 &
Sg2 82 H5g7F Sz28 HEg
588B &8 S5£E8 488 &A860
— e 3} o m — ) e 3 ——— ) e — —

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 lookmg at the chart we can see that
the place value of 4 is thousands’.




54

Math 76

Example 3

Solution

Example 4

Solution

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

“trillion” “billion” “million" “thousand”

Use words to write the number 1024305.

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,

Use digits to write the number one trillion, two hundred
fifty billion. '

When writing large numbers it may help to sketch the
pattern before writing the digits.

—— — o e} e e ] e mm m——m § m— — —

o

“trillion” “hillion” “million” “thousand”




Multiple-step
problems

Example 5

Solution

Multiple-step problems 55

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

The operations of arithmetic are addition, subtraction,
multiplication, and division. In this table we list the terms
for the answers we get when we perform these operations.

sSum The answer when we add

Difference | The answer when we subiract

Product The answer when we multiply

Quotient | The answer when we divide

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

What is the difference between the product of 6 and 4 and
the sum of 6 and 47

We see the words “difference,” “product,” and “sum” in
this question. We first look for phrases like “the product of
6 and 4.” We will rewrite the question, emphasizing these
phrases.

What is the difference between the product of 6
and 4 and the sum of 6 and 4?7

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 107

We find this answer by subtracting 10 from 24. The
difference between 24 and 10 is 14.
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Practice*

Pi‘bblem set
12

a.

1.
{12}

2!
(1)

3!
{11}

{5)

(s}

4

(6}

{9}

(5}

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 37

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?

What is the perimeter of the

rectangle? 10 mm

18 mm
6m = 60

(a) What number is % of 1007
(b) What number is % of 1007

Compare: 300 x 1()300 + 1

(3x3)—-1(3+3)




10.

(10}

11.
{3}

13.
(2}

15,
{10}

16.
(7)

17I
{12}

18

(12)

19,

(12}

20.
{s)

21.
(2}

23.
3

24,
(2)

25.
{4)

26.
{4}

Problemset12 57

What are the next three numbers in this sequence?
1, 2,4, 8, , , 3 e

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?

om 10 20 30 40

\

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. Show three ways to write “27 divided by 3.”
(2}

28, Seven of the ten marbles in a bag are red. So 75 of the
" marbles are red. What fraction of the marbles are not
red?

29, Use digits to write four trillion.
{12}

30. Make up a question similar to Example 5 in this lesson
#2 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. b x 300 b. 5 x 3000 ¢ $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




Example 1

Solution

“Later-
earlier-
difference”
stories

Example 2

Solution

“Later-sarlier-difference” stories 59

We will sometimes use the abbreviation L-S-D to refer to
“larger-smaller-difference” stories.

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

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.

We use a “larger-smaller-difference” pattern to compare
sizes. We use a “later-earlier-difference” pattern to
compare times.

Later
— Earlier
Difference

We will sometimes abbreviate this pattern as L-E-D.
How many years were there from 1492 to 162 07

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
— Earlier — 1492

Difference d

Step 3. We find the missing number by subtracting.

1620
— 1492
128

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

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

Solution -~ Step 1. We recognize that this is a “later-earlier-
difference” story,

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

PATTERN PrROBLEM
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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When the sum of 8 and 5 is subtracted from the
product of 8 and 5, what is the difference?

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

Use words to write 521,000,000,000.
Use digits to write five million, two hundred thousand.

Robin IHood roamed Sherwood Forest with sevenscore
merry men. A score is twenty. So sevenscore is seven
twenties, Find how many merry men roamed with Robin,

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.)

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.)

99 + 100 + 101 9.9 x 10 x 11
{5}

Which digit is in the thousands’ place in 54,3217
What is the place value of the 1 in 1,234,567,8907

The three sides of an equilateral
triangle are equal in length. What is
the perimeter of this equilateral
triangle? 18 mm

5432 + 100 14, M
2) 30

1000 + 7 1{()3 $4.56 + 3
: 2
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17, Compare: 3 + 2 + 1 +0() 3 x 2 x 1 x 0

©)

18. The sequence in this problem has a rule that is

“9 " different from the rules for an addition sequence or a
multiplication sequence. What is the next number i
the sequence?

1,4,3,86,5,8,
19. What is ; of 52807
(8}

20, 365 + w = 365
4

2. (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, R
@ 125 + 125 + 125 + 125 + 125 + 125

25. At what temperature on the Fahrenheit scale does
49 wwater boil?

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

Find each missing number:

27. 8a = 816 28. Q = 12
{4} 41 4
29.—1—%=4 30. d — 16 = 61

{4) C {37
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The Number Line: Negative Numbers 63

The Number Line: Negative
Numbers

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

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

a, 8§ x 400 b. 6 x 3000 c. $7.50 + $7.50
d. 360 + 230 e, 1250 — 1000 f. $10.00 — $7.50
g. Start with 10; add 2; divide by 3; multiply by 4; subtract 5.

Problem Solving: Andy, Bob, and Carol stood side by side for a
picture. Then they changed their order for
another picture. Then they changed their order
again. List all the possible side-by-side
arrangements. Thiree students may demonstrate
the arrangements,

We have seen that a number line can be used to arrange
numbers in order.

L 3 I L ] i i 1
1 12 ] 13 T E 1 T ¥ 1l

-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,

YY)
-5 -4 -3 2 -1 0 1 2 3 4 5

2

3

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 _ \. 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

¢. Arrange these numbers in order from least to greatest:
0,-1,2,-3

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

2

(12;

3.
{12}

{14}'

9
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(1)

{a}

{8}

Problemset14 65
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?

1 3 i ] i 1 E] L L ]
T Ll T T T 1 L T T

-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.)

Gompare:1+2+3+4©1x2x3x4

What is the perimeter of the right

triangle? 25 mm 15 mm

20mm
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10.
{10)

11.
{13)

12.
(14}

13.
{2}

16.
5}

18.
(5

20.
)

21.

(5}

22,
12}

23.
{7}

24.

2

23.
{9)

What are the next two numbers in this sequence?
16, 8, 4, , y e

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

What number is 8 less than 67

1020 + 100 14, @EE—Q 15, 18}564
(2) 12 {2}
1234 + 567 + 89 17. n — 310 = 186
{3)
10 x 11 x 12 19, $3.05 — m = $2.98

{3}

(a) How many centimeters long is the nail?

(b) How many millimeters long is the nail?

100 x 100 x 100

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

If you know the length of an object in centimeters,

how can you figure out the length of the object in
millimeters without remeasuring?

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

Compare: 12 + 6 x 2 () 12 + (6 x 2)
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26.

{2)

27,

(12}

28.

(6}

29.

{14}

30.

(14

“Equal Groups” Stories 67
Show three ways to write “60 divided by 6.”

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

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

What number is the opposite of 107

Arrange these numbers in order from least to greatest.
1
1s 0; —1, 7

“Equal Groups” Stories

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

Mental Math: Count up and down by 1's between § and 10.

a. 7 x 4000 b. 8 x 300 c. $12.50 + $12.50
d, 80 + 12 e. 6250 — 150 f. $20.00 — $2.50
g. Start with a dozen; subtract 3; divide by 3; subtract 3;

multiply by 3.

Problem Solving: Copy this subtraction problem and 4.7

fill in the missing digits. - ._5_
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 _ PrROBLEM
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
8)232 232
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d.

1.
{15}

(131.

(131

4!
{11)

Problem set 15 69

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,

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¢.)

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?

The second paragraph of this lesson contains an
“gqual groups” story. Rewrite the story as a problem
by removing one of the numbers and writing a
question.

On the Fahrenheit scale of temperature, water freezes
at 32°F and boils at 212°F. How many degrees
difference is there between the freezing and boiling
points? (Use a L-S-D pattern.)

There are about three hundred twenty little O’s of
cereal in an ounce, About how many O’s are there in a
one-pound box? (1 pound = 16 ounces) (Use an EG
pattern.)

There are 31 days in August. How many days are leit
in August after August 37 (Use a SSM pattern.)

5. Compare: 3 -1 ()1 -3

(9,14}

6.
(14}

7I
(14}

8 .
(10}

Subtract 5 from 2. Use words to write the answer.
What number is 8 less than 57

What are the next three numbers in this sequence?
6,4,2,0, ) s s
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(10}

10.
(1)

11.
(6)

12.
{9}

13.
(5)

15,
(2}

17,
(s)

19.
(4)

21.
{3

22,
{z)

23.
{4

24,
{12}

25.
(12)

What is the temperature reading N
on this thermometer? Write your - 0oF
answer twice, once with digits 1t
and an abbreviation and once

: 5F
with words.

—~10°F

I
N L

$10 — 10¢

How much money is ; of $3.50?

To which hundred is 587 closest?

400 500 600 700

] 1 ) }
1 T A} T

587

9 + 87 + 654 +3210 14, w + $65 = $1000
3

4320 16. 36)493
9 {2)
8+ 9+ 16) -~ 3 18, 63w = 63
{4)
76 =1 20. 574 x 76
m {2}

3+ n+ 12 + 27 = 50

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

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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Use the numbers 19, 21, and 40 to write two addition
facts and two subtraction facts.

Arrange these numbers in order from least to greatest:
0,-1,2,-3

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

Susan sold seashells for 75¢ each. How much money
did Susan receive selling seven seashells?

Which number is neither positive nor negative?
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LESSON

16

Rounding
whole
humbers

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 20plus 4 x 3
¢. 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, whal 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

i 3 Ly 1 i 3 i 1 | I3
T T b t 13 1 T ¥ 1 T T F

667

If we are to round 667 to the nearest ten, we can see
that 667 is closer to 670 than it is to 660. If we are to round
667 to the nearest hundred, we can see that 667 is closer to
700 than 600.

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

'y
<

1990

Population in Thousands

Lo I R =L I+ -

1960 1970
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. 57 b. 63 c. 45

Round each of these numbers to the nearest hundred:
d. 282 e. 350 f. 426

Round each of these numbers to the nearest thousand:
g. 4387 h. 7500 i. 6750

Use rounded numbers to estimate each answer:
j. 397 + 206 k, 703 - 598

1. 29 x 31 m. 29)591

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

n. About how many fewer people lived in Ashton in
1980 than in 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
% and the sum of 20 and 57

2. Columbus landed in the Americas in 1492. The

) Pilgrims landed in 1620. How many years after
Columbus did the Pilgrims land in America? (Use a
L-E-D pattern.)

3. Robin Hood separated his 140 merry men into 5 equal
(15}

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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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.
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 11. 40,312 — 14,908
(1}
7308 13. 100)5367
12 2
(5 + 11) + 2

How much money is 1 of $5?

How much money is 7 of $57

$0.25 x 10 1{5113. 325 x (324 — 323)
Compare: 1 + (2 + 3)O (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, ...
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Use the graph to answer questions 23, 24, 25, and 26,

23.

{16}

24.

{18}

25.

(186}

26.

{16)

Peanuts Eaten by Circus Elephants

100
E

£ > 80
§ =

23 60
[ ot

g5 40
< w

3 20

0

Jumbo

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. 6w = 66 28, m - 60 = 37 29. 60 — n = 37

)

30.

{16)

@) )

Chico, Fuji, and Rolo each day eat 6, 8, and 9 bananas,
respectively., Sketch a bar graph to illustrate this
information.
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LESSON Number Line: Fractions and
17 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 30plus5 x 4 b. 4 x 60plus4 x 4
c, 180 + 12 d. 64 + 9
e, 3000 - 1060 -~ 1060 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.

1

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 15. Halfway between —1 and -2 is 12,

|
%)

|
N
[S1Y
I
R~

|
LA
LI
|
—h

]
!
fu g
Mol
-
e
rel
p 4
N>
IR
w

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.
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79

Number Line: Fractions and Mixed Numbers

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

inch 1l . l l "I‘ (

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.

|;|;:[|IH|E|;!||;1E1|i]|||;|;|l
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.

zi[IIIjI}I]I'!EI]I}Iil|lf![l|i|[II]IFI]IFI{I'I;I'IH'I|III]I|F[I!
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.

i el g )
I;l[l[lil“[llllt”l o 1173%?(331_6%1_6
inch 1 El ¢ 3 4

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 %) than it
does to the 22 mark or to the 12 mark.

Practice a. Continue this sequence to 13:

1 1 3 1 5 3

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.

€,
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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
ogg 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 76-—-6

3 5 3

. The letters a, b, and ¢ represent three different

numbers. The sum of g 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.
)

16.
2)

17.
{10}

18.
(12}

19.
(2)

21.
(3)

22,
{15}

23.
{5}

25,
(19)

26.
(s}

27.
(6]

28I
(17}

29,
{17}

30.
(17)

12n =0
Compare: 19 X 21020 x 20

5280
44

What number is missing in this sequence?
5, 10, , 20, 25, ...

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

250,000 + 100 20. $3.75 x 10
e
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
)
What is the sum of the first six positive odd numbers?

Describe how to find § of 52.

A quarter is § 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?

i ! ]
i 1 I
3 4 5

A seoment that is + of an inch long is how man
g 2 g y

sixteenths of an inch long?
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Average ° Line Graphs

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

Mental Math: Count by 3’s from 3 to 60.
a, 4 x 23 equals4 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
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

7 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.

HIRRaRIL
|

i
T

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.

WL

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,




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
2

108
2

= 54
The number halfway between 27 and 81 is 54.

Average of 27 and 81

Il

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 s
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
1” in the Math 76 Test Masters may be used for this
purpose.

Practice* a.

d.

el

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 afterncon. 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?




(5]

{ 6}.

(18]
(18)

{ 1'41.

{4
11,
(5]

13.
(3)

15.
(2)

17.
{8}

18.
{10)

19.
(10}

20.
)

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 to
the nearest thousand before subtracting.

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

What number is 6 less than 27

— = B 9, 10,010 + 10 10, 34,180 + 17
n &7 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, ,» 186, 32, 64, ...

Compare: 500 x 1 () 500 + 1
(1 +2)x3=1(1x2)+m
What number is % 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,
{8}

29,
{17)

30.
{19}

Heart Rates During Various Actlvities
200

140 I

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 - of a dollar.
(a) How many dimes are in a dollar?

(b) How many dimes are in three dollars?

Use your ruler to draw a rectangle that is 23 inches
long and 12 inches wide.

What number is the opposite of 127




LESSON
19

Factors 89

Factors ° Divisibility

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

Mental Math: Count up and down by $’s between 1 and 12.

a. 3 x 64 bh. 3 x 46 c, 120 + 18
d. 34 + 40 + 9 e, 34 + 50 -1 f. $20.00 — $12.50
g. Start with 100; divide by 2; subtract 1; divide by 7; add 3.

Problem Solving: Alex wanted to make a 40¢ phone call at a
pay phone. He had a nickel, a dime, and a
quarter. e 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.

1

6 3 2
16 2)6 3)6 6)6

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

I N B

8

* 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 107

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
110 2)10  5)10  10)10

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

(NN EEEE 2

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.

(HEEENNEEEEEE

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. Therefors, 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 digitis 0 or 5
10 if the last digitis 0

Sum-of-Digits Tests

Add the digits of the number and inspect the fotal.
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 1357

First we will use the last-digit tests. The last digit of 135 is
5, s0 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




Problem set
19

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
%9 ago ....” A score is twenty, How many years is fourscore
and seven?

3. Overnight the temperature dropped from 4°C to —3°C.
““ This was a drop of how many degrees?

4, If 203 turnips are to be shared equally among seven
9 dwarfs, how many should each receive? What kind of
pattern did you use?

5. What is the average of 1, 2, 4, and 97

{18}

6. What is the next number in the sequence?
{10}
1, 4, 9, 16, 25, N

. A regular hexagon has six sides of equal length. If each
® side of a hexagon is 25 mm, what is the perimeter?
One centimeter equals ten millimeters. How many

“ millimeters long is the line segment?
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9.
(19)

10,
(19}

11.
(19}

12,
)

14.
(s}

15.
{2}

17.
(3)

18.
{2}

19,
()

20.
(9

21.
(12)

22,
(16)

23,
(s)

24.
(8)

25,
5}

What are the whole number factors of 207
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{3 1234 + B0
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.

Ef_=4

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 & 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)




26.

{19}

Problemset1s 95

Which of these numbers is divisible by both 2 and 37
A. 4671 B. 3858 C. 6494

27. By which whole numbers is 24 divisible?

(19}

28.

{18)

29.

{17}

30.

{19}

The dictionaries were piled in three stacks. There
were 6 dictionaries in one stack and 12 dictionaries in
each of the other two stacks, How many dictionaries
would be in each stack if some dictionaries were
moved from the taller stacks to the shortest stack so
that there were the same number of dictionaries in
each stack?

Draw a square with sides that are 13 inches long.

Describe a method for deciding if a number is
divisible by 3.
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LESSON

20

Example 1

Solution

Example 2

Greatest Common Factor (GCF)

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

Mental Math: Count up and down by 3’s between 3 and 60.
a. 6 x 23 b. 6 x 32 c. 640 + 1200

d. 63 + 20 + 9 e, 63 + 30 -1 f. $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,

Find the greatest common factor of 12 and 18.

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. |

Find the GCF of 6, 9, and 15.
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Solution The factors of 6 are

1, 2, 3, and 6.
The factors of 9 are
1, 3, and 9.
The factors of 15 are
1, 3, 5, and 15.

The GCF of 6, 9, and 15 is 3.

Note: The search for the greatest common factor of two or

more numbers is a search for the largest number
which divides them. In this problem we can
quickly determine by inspecting the numbers that 3
is the largest number that divides 6, 9, and 15. A
complete listing of the factors may be helpful but is
not required.

Practice* Find the greatest common factor (GCF) of the following:

al

Problem set 1.
20 “

2

{ 123.

(12}

10 and 15 b. 18 and 27

. 18 and 24 d. 12, 18, and 24
15 and 25 f. 20, 30, and 40
12 and 15 h. 20, 40, and 60

What is the difference between the product of 12 and 8
and the sum of 12 and 87

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’
place? '
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(16}

(11

(1)
(20)
(z0)
)
10.

(2}

12,
(1)

14.
(3)

16,
(2

18

(10)

19,
(4}

20,
{9

21.
{3}

23,
{10}

24.
{8}

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?

The morning temperature was —3°C. By afternoon it
had warmed to 8°C. How many degrees had the
temperature risen?

What is the average of 31, 52, and 407
Find the greatest common factor of 12 and 20.
Find the GCF of 9, 15, and 21.

How much money is 7 of $3.247

5432 + 10 11, 28 + 42
(5) 14

13. 14,008 — w = 9670
{3)

15, 5 x4 x 3 x 2 x1
(5

$6.47 x 10 17. 37,080 + 12
2

296,042 + 49,985

w — 76 = b28

Which number is missing in this sequence?
, 10, 186, 22, 28, ...

6w = 90
Compare: 50 — 1() 49 + 1

g — 365 = 365 22, 365 — p = 365

(3

The first positive odd number is 1. What is the tenth
positive odd number?

The perimeter of a square is 100 cm. What is the
length of each side? |
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25. Use your ruler to find the length of the key to the
@7 nearest sixteenth of an inch.

26. A “bit” is § of a dollar.
“ (a) How many bits are in a dollar?
(b) How many bits are in three dollars?

27. In four boxes there are 12, 24, 36, and 48 ping pong

“ balls, respectively. If the ping pong balls are rearranged
so that there are the same number of ping pong balls in
each of the four boxes, then how many ping pong balls
would be in each box?

28. Which of these numbers is divisible by both 9 and 57
" A. 567 B. 875 C. 675

29, List the whole number factors of 24.
(19}

30. Ten billion is how much less than one trillion?
(12}
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LESSON Comparing Fractions
21 with Pictures

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

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

a. 4 x 42 b. 3 x 76 c. 64 + 19 {19is20 - 1)
d. 450 + 37 e. $10.00 - $6.50 f. 1of24
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 % 2 = 50, then 50 — 1 = 49,
then49 + 7 = 7,then 7 + 1 = 8,then 8 + 2 = 4, The answer is 4.

Sketching pictures that represent fractions can help us
compare fractions. Recall that common fractions are
written with two numbers. The denominator (the bottom
number) tells the number of equal parts in the whole. The
numerator (the top number) tells how many of the equal
parts we are counting. We will usually sketch and shade
circles or rectangles to represent fractions. Discussing
sketching strategies can help us improve our sketches. Here
are sample illustrations for six fractions. Notice that the
segments we draw to divide a circle pass through the center
of the circle or meet (intersect} at the center of the circle.

1 1 1 1

5 6 8




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.

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

Draw and shade rectangles to illustrate this comparison:

3 3
Compare; = =
pare: - 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 [ittle above and a litlle
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 ié di\)ided
info fifths,

Once the rectangles are divided, we shade them and
compare the fractions by comparing the shaded sketches.




Practice

Problem set
21

Problem set 21 103

We see that the 3-shaded rectangle is slightly more
shaded than the {-shaded rectangle. This illustrates that 3
is greater than £,

W |
A\
) BRIV

Draw and shade circles to illustrate these comparisons:

a. Compare: % O % b. Compare: 332“ O "g'

Draw and shade rectangles to illustrate these comparisons:

13 . 201
c. Compare: 5 O 5 d. Compare: g 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.

1. What is the product of the sum of 8 and 5 and the
#7 difference of 8 and 5?

2, Delaware became the first state in 1787. Hawaii
“ 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?

(15)

. 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.
(s}

7,
(6)

8l
(12}

9

(10).

10.
)

11.
(3)

12.
(16}

13.

(20}

14.
{2}

16.
(2)

18.
(3)

20.
{14}

21.
(18}

22.
{19)

23,
aj

24.
7

Use digits to write the fraction three hundredths.

How much money is  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, ..
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}

678

—_— 17. $4.75 x 10

6

$10 — w = 87¢

(2}

19

. 463 + 27 + m = 500

{s)

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
(8

26
(21}

(12 x 12) — (11 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?

Problemset2i 105

27. Draw and shade rectangles to illustrate this comparison:

{21}

28
(6}

2 _3
3 4
. A “bit” is  of a dollar,

(a) How many bits are in a dollar?

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

29, What numbers are factors of both 20 and 307

{19}

30. Describe a method for dividing a circle into eight
equal parts that involves drawing a plus sign and a
times sign. Ilustrate the explanation.

(21}
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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  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 ;of48
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
three equal groups. We see that there
are two objects in 3 of the collection.
We also see that there are four objects
in 2 of the collection.

This collection of 12 objects has
been divided into four equal groups.
There are three ob]ects in 5 of the

collection. There are nine objects in 2 © . .
of the collection, @ ©

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

' “Equai 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  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
3 7
7 are .
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 {inished 21 problems.

How much money is 2 of $3.00?

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 %060
of money in each group. 5 $0.60
5% {ls0.60

$0.60 in each group, $3.00 i

5)$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 § of $3.00 is $1.80.
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Practice* Answer the following questions. Draw a diagram to
illustrate each problem.

d.

e,

Problem set 1.
22 4

ZI
{6}

3.

11,15}

{22}

{22
{ 22).
{1 4}.

{3

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 £ 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 3 of 167 Draw a diagram to illustrate
the problem.

How much money is 55 of $3.507 Draw a diagram to
illustrate the problem.

The temperature rose from —3°F to 4°F. How many
degrees did the temperature rise?

w— 15 =8 9. 36¢ + $4.78 + $34.09
{5}




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]
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W+ 67 = 345 11. $12.45 + 3
2]

351000 13, L+ 9 + 14 93+ 14
(s}

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 4 m

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 between 27 and 43.
What is the perimeter of the rectangle?

15cm

10cm

Use your ruler to find the length of this line
segment.
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26'
(21}

27.
(21)

28.
(22}

29.
s)

30.
(1)

An apple pie was cut into six equal slices. A cherry
pie, baked in the same size pie pan, was cut into five
equal slices. Which was larger, a slice of apple pie ora
slice of cherry pie?

Compare these fractions. Draw and shade rectangles to
illustrate the comparison.

2 3
105

A quarter of a year is 1 of a year. There are 12 months
in a year. How many months are in a quarter of a year?

A “bit” is one eighth of a dollar.
(a) How many bits are in a dollar?
(b) How many bits are in a quarter of a dollar?

The letters ¢, p, and ¢ represent three different
numbers. When p is subtracted from ¢, the answeris t.

c—p=1

Use these letters to write another subtraction fact and
two addition facts.
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LESSON Fraction Manipulatives, Part 1

23

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

Mental Math: Count up and down by 3’s between 3 and 60.
Count up and down by §’s between 1 and 12,
a 5 x 62 b. 5 x 36 c. 87 + 9(9is10 - 1)
d. 1200 + 350 e. $20.00 — $15.50 f. 1 of 84
8 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 cnbe 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:

* Each student needs a copy of “Activity Master 2,”
which includes patterns for halves, fourths, and
eighths (available in the Math 76 Test Masters).

* Scissors

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

° Colored pencils or markers if the fraction
manipulatives are to be color-coded

Note: Color-coding the fraction manipulatives makes
sorting easier. If you wish to color-code the
manipulatives, agree upon a different color for each
fraction circle. Students may lightly color the front
and back of each circle before cutting, Following
the activity, each student should store the fraction
manipulatives in an envelope or plastic bag for use
in later lessons.
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Preparation for activities:

e 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 5 of a circle?

b. What fraction is haif of 37

¢. What fraction is half of 37

d. Fit three 1 pieces together to form 3 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?

£ If you add 2 + 1 + 1, the sum is §. If you add § +

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 .
Pieces USED NUMBER SENTENCE WITH A SUM OF 1
1,1 _
2 3tz !
1,1,1_
® sttty
1,1,.1.1_
4 z+z+z+z—1 or d
1,1 1.1, 1.
5 Z+z+z+§+§—1orh
6 I
7 j
8 K




Problem set
23

Problemset23 113

L. Show that both § and § make } of a circle. (We say that
4 2 6« » i
3 and § both “reduce” to 1)

m. The fraction 2 is equivalent to which single fraction
piece?

n. The fraction § is equivalent to how many L's?

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

0. Show that the improper fraction § is equal to the
. 1 o 4 1 .
mixed number 13 by combining four of the 7 Pieces to
make a whole circle.

p. To what mixed number is the improper fraction
Z equal?
5 Bquali

After the aclivities have been completed, each student
should gather and store his or her own fraction
manipulatives in a bag for later use.

1. How many millimeters long is a ruler that is 30 cm long?
)

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

3

. William Tell shot at the apple from 100 paces. If each pace
{15)

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

4

. There are 31 days in December. After December 25,
)

what fraction of the month remains?

5

. What number is £ of 257
(22)

6. How much money is 7 of $36.00?

(2] '
You may use your fraction manipulatives to help you
answer questions 7 through 9.

7. What is the sum of £ and 7
{23)

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

10.  $10.20 11.  $3.75 12. $3.75
B m 1) » 16 (2) 25
$3.46

13, What is the place value of the 6 in 36,174,591%
(12) .

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

15. $0.35n = $35.00
4}

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?
(10)
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
#9 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, 1
(b) How many s are in 57
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 72
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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 7's between 1 and 12,
a. 6 x 24 b. 4 x 75 €, 47 + 39
d. 1500 — 250 e. $20.00 —~ $14.50 f. %Of 68
g. 6 x7,—-2,+5,x2,—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

N not first, how many possible orders of finish

were there?

Using our fraction manipulatives, we see that when we
add £ to ¥ the sum is 2,

7N/

B 18

2 _ 5 ,
*87 8 '

Three sighths plus two eighths equals five eighths.

ol

Likewise, if we subtract -§- from %, then % are 1eft_.

—

5.2_3
8 &8 8
Five eighths minus two eighths equals three eighins.
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Notice that we add the numerators when we add fractions
and we subtract the numerators when we subtract
fractions. The denominator of the fraction is not changed

by adding or subtracting.

+ = 4+

Example 1

=
NS

1
4
Solution The denominators are the same. We add the numerators,

1,1,1_3
4 4 4 4

4

Do | =
DS | =

Example 2

Solution One half and one half is two halves, which is one whole.

1,1 _2

2 2 2
2 _4q
2

Example 3

e BRN
|
o

Solution The denominators are the same. We subtract two eighths
from seven eighths, ’

3
8

oo~
|
[a-30 8

Example 4

W [ D
|
e

Solution The denominators are the same. We subtract  from § and
1
get 7.

W | =
| -

2 _
4

Example 5

S| =
|
B =
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Solution 1f we start with 2 and subtract %, then what is left is zero,

1 _1_0
2 2 2
0
2 =0
2
Practice Add or subtract as shown: .
a.§+~4~ b.-_3m+l
8 8 4 4
¢ +,1,1 4 2_1
8 8 8 8 8
3 2 1 1
e, = - = f. = - =
4 4 4 4

Problem set 1. Martin worked in the yard for five hours and was paid
24 ' $6.00 per hour. Then he washed the car for $5.
Altogether, how much money did Martin earn? What
pattern did you use to find Martin’s yard-work
-earnings? Then what paitern did you use to find his

total earnings?

2, In one bite, Cookie ate £ of a dozen chocolate chip
“? cookies. How many cookies did Cookie eat in that
bite? Draw a diagram that illustrates the problem.

3. One mile is one thousand, seven hundred sixty yards.
®) How many yards is 3 of a mile?

You may use your fraction manipulatives to help answer
problems 4 through 8.

1 2 7 4
4. - + - 5' - _ -
29 4 4 ' 20 8 8
1 1 1 1
6., - + — 7= — =
{24} 2 2 24 2 2
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8. What percent of a circle is & of a circle plus 7 of a
“9 circle?

9. Which of these numbers is divisible by both 2 and 57
19 '
" A. 1760 B. 365 C. 1492

10. What number is halfway between 123 and 3217

(18)

11. Paul wanted to fence in a square pasture for Babe, his

® blue ox. Each side was to be 25 miles long. How many
miles of fence did Paul need?

12
(16}

Round 32,987,145 to the nearest million.

13. What number is missing in this sequence?
(20)

1,7, ,19,25, ...
14. 9)1000 15. 22,422 + 32
2) @
16. w + 8 = 20 17. $350.00 + 100
) @)
18. 7x = 84 19. Compare: = (O +
{4) {21} 2 4
20. What temperature is shown on the 0
4% thermometer? ik
| 150°F
21. (35 x 35) — (5 x 5) I
{5} B __40::':
22, Estimate the product of 385 and
{18 214, —__—30°F

23. What is the GCF of 21 and 287

{20}

2‘%. Which of these numbers is divisible by 97
19 '
( A. 123 B. 234 C. 345

25. Write a fraction equal to 1 that has 4 as the
# denominator. :
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Find the missing numbers:

26, 376 + w = 481 27, m — 286 = 592
{3l (3

Use the information in this graph to help answer questions
28 through 30. '

Population of County Towns

—
(=2}

—
hN A

[y
o

o

Population ({in thousands)

[=>]

E.aktko.n Chester  Madison
28, Which town has about twice the population of Eaton?
(16)

29. About how many more people live in Madison than in
49 Chester?

30. Sketch this graph on your paper and add a fourth town
“to your graph: Wilson, population 11,000,
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LESSON Fraction Manipulatives, Part 2

23

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

Mental Math: Count up and down by 3’s between 3 and 60.
Count up and down by 6’s between 6 and 60.

a, 7 x 52 b. 6 x 33 ¢, 63 + 19
d. 256 + 50 e. $10.00 — $7.25 f. + of 86
g 8x8,—-1,+7,x 2,+2,+2

Problem Solving: The digits 1 through 9 are used in .
this subtraction problem. Copy the - 452
problem and fill in the missing digits. 3

In this lesson you will make fraction manipulatives for
thirds, sixths, and twelfths.

Activity: Fraction Manipulatives (3, %, 11—2)

Materials needed:

¢ Each student needs a copy of “Activity Master
3” (available in the Math 76 Test Masters).

¢ Scissors

e Envelopes or locking plastic bags in which to
store fraction pieces (re-use bag from Lesson 23)

¢ Colored pencils or markers

¢ Fraction manipulatives made in Lesson 23

Preparation for activities:

 Distribute materials, If fraction manipulatives
will be color-coded, we suggest agreeing upon
colors and lightly coloring the front and back
of each circle before cutting. After the
activities, store the manipulatives for later use.

Use all the fraction manipulatives you have made to help
you with these activities and questions.

a. What fraction is half of 37
b. What fraction is half of 37

¢. How many sixths equal 37
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How many twelfths equal 7

Form a whole c:1rcle using six of the § pieces. Then
remove (subtr act) . What fraction of the circle is left?

Demonstrate subtractmg 5 from 1 by formlng a circle of
2 and then removing 3. What fraction is left?

Use four fourths to demonstrate the subtraction 1 —
and write the answer,

coloe

Use eight eighths to demonstrate the subtraction 1 —
and write the answer.

What percent of a circle is 3 of a circle?

What percent of a circle is 3 of a circle?

Make a fraction equivalent to £ using thirds.

Find a single fraction piece that matches 5.

What percent of a circle is -5 of a circle?

Find a single fraction piece that matches 7.

How many twelfths equal 3?

How many twelfths equal 57

The improper fraction 2 equais what mixed numbe:?

Convert % to a mixed number.

Store your manipulatives for later use,

1.

(12

(22}

{11}

{17)

What is the product of the sum of 55 and 45 and the

| difference of 55 and 457

. Potatoes are three fourths water. If a sack of potatoes
weighs 20 pounds, how many pounds of water are in
the potatoes?

. Frankie found three hundred six fleas on his dog. He-

caught two hundred forty-nine of them. How many
fleas got away?

. What number is halfway between 8 and 9?7
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5, Which of these numbers is divisible by both 2 and 37
"A 122 B. 123 C. 132

6. Round 1,234,567 to the nearest ten thousand.
(18)

7. If ten pounds of apples cost $4.90, then what is the
2% nrice per pound?

8. What is the denominator of 7
(6}

9, What number is { of 657

{22}

10. How much money is £ of $157?
(22)

You may use your fraction manipulatives to help answer
problems 11 through 18.

1 2 3 11 5
11, = + — + — 12, — - —
g7 B 6 6] (2 12 12
13. 8 _ 2 1. 2 . B
(25t B 6 (24} 8 8

15. (a} What percent of a circle is % of a circle?
( . . ,
# (b) What percent of a circle is 525 of a circle?

16. (a) How many %’s are in 17
(25} b 1 s t o 1o
(b} How many 55's are in 37

17. What fraction is half of 57
(23}

18. What fraction of a circle is 50% of a circle?
(23)

432

19, 52 12100 20, —
{2) (2) 18

21. If a 36-inch-long string is made into the shape of a
@ square, how long will each side be?

22. Convert % to a mixed number.
(25)

23, (65 + 45) + {55 — 45)
(5}
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Writing
division
answers as
mixed
numbers

Example 1

Solution

Writing division answers as mixed numbers 123

24. Which of these numbers is divisible by both 2 and 57
" AL 502 B. 205 C. 250

25, Describe a method for deciding if a number is
%9 divisible by 9.

Writing Division Answers as
Mixed Numbers « Multiples

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count by §’s from § to 2.

a, 6 x 43 b. 3 x 75 c. 57 + 29 (291530 — 1)
d. 2650 — 150 e. $10.00 — $6.25 f, 2 of 30
g 10 x 2,+1,+3,+2,+ 3, x4,+3

Problem Solving: Alexis has 6 coins that total exactly $1.00.
Name the one coin she must have.

We have been writing division answers with remainders.
However, not all questions involving division can be
appropriately answered using remainders. Some story
problems have answers that are mixed numbers, as we see
in the following example:

A 15-inch length of ribbon was cut into four equal lengths.
How long was each piece of ribbon?

We divide 15 by 4 and write the answer as a mixed
number.

33 =
4)15
12

i p—

Notice that the remainder is the numerator of the fraction
and the divisor is the denominator of the fraction. We find
that the length of each piece of ribbon is 33 inches.
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Example 2

Solution

Example 3

Solution

Multiples

Example 4

Solution

A whole circle is 100% of a circle. One third of a circle is
what percent of a circle?

If we divide 100% by 3, we will find the percent
equivalent of 4,
333%
3)100%
9
10
9

1

We write the answer 331%. Notice that our answer
matches our fraction manipulative piece for 3.

Write % as a mixed number.

The fraction line in % is also a division sign. We divide 25
by 6 and write the remainder as the numerator of the
fraction.

1

45
6)25
24

1

We find that the improper fraction 2° equals the mixed

6
number 41,

We find multiples of a number by multiplying the number
by 1, 2, 3, 4, 5, 6, and so on,
The first six multiples of 2 are 2, 4, 6, 8, 10, and 12.
The first six multiples of 3 are 3, 6, 9, 12, 15, and 18.
The first six multiples of 4 are 4, 8, 12, 186, 20, and 24.
The first six multiples of 5 are 5, 10, 15, 20, 25, and 30.

What are the first four multiples of 87

Multiplying 8 by 1, 2, 3, and 4 gives the first four
multiples: 8, 16, 24, and 32.
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Example 5 What number is the eighth multiple of 77
- Solution The eighth multiple of 7 is 8 times 7, which is 56.

Practice* a. A 28-inch long ribbon was cut into eight equal
lengths. How long was each piece of ribbon?

b. A whole circle is 100% of a circle. What percent of a
circle is 7 of a circle?

¢, Divide 467 by 10 and write the quotient as a mixed
numnmber.

d. What are the first four multiples of 127
e, What are the first six multiples of 87

f. What number is both the third multiple of 8 and the
second multiple of 127

Write each of these improper fractions as a mixed number:

35 49 . 65
gl - ho o 1- —
6 10 12

Problem set 1. What is the difference between the sum of ; and 3 and
26 “” the sum of § and 3?

2. In three tries Carlos punted the football 35 yards, 30
“J yards, and 37 yards, respectively. How can Carlos find
the average distance of his punts?

3. The earth’s average distance from the sun is one
) hundred forty-nine million, six hundred thousand
kilometers. Use digits to write that number.

. What is the perimeter of the rectangle?
)
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2.

(28]

6

(25).

7

(22).

8

{23)'

9.

(26}

10.
{25)

11.

{26]

12,

(26}

13.

{24}

15.
(23}

17,
(10}

18

(15}.

19.

(20}

20.
(5

21.
(22}

A 30-inch length of ribbon was cut into 4 equal
lengths. How long was each piece of ribbon?

Two thirds of the class finished the test on time. What
fraction of the class did not finish the test on time?

Compare: % of12 O -;—of 12

What fraction is half of the fraction that is half of ;7

A whole circle is 100% of a circle. What percent of a
circle is § of a circle?

(a) How many %’s are in 17

(b) How many §’s are in 37
What fraction of a circle is 333% of a circle?

Divide 365 by 7 and write the answer as a mixed
number.

2 2 2 6 5
e — — 14.—__
3t 3*3 s 6 B
5 5 5
S im=1 16. 2 - 5
8 e 12 12

What number comes next in this sequence?
81, 64, 49, 36, ) e

Cheryl bought 10 pens for 25¢ each. How much did
she pay for all ten pens?

What is the greatest common factor (GCF) of 24 and 307
30 x 40 + 60

What number is ﬁ of 1007




22,
{16}

23.

{22}

24.
4]

25

(17}.

26.
(21}

27.

(26}

28.
{21}

29.

(28}

30.
(18}

Problemset26 127

Estimate the sum of 3142, 6328, and 4743 to the
nearest thousand.

Two thirds of the students liked hamburgers. If 60
students were asked, how many liked hamburgers?
Draw a diagram that illustrates the problem.

144
n

= 12

Use your ruler to find the length of this line segment.

To divide a circle into thirds, Jan imagined the circle
was the face of a clock. She drew one segment from
the center of the “clock” up to where the “12” would
be on a clock. Then she drew two more segments from
the center of the circle. To which two numbers on the
face of a clock did Jan draw the segments to divide the
circle into thirds?

Write %5 as a mixed number.

Draw and shade rectangles to illustrate and complete
this comparison:

3 4
103
What are the first four multiples of 257

Which of these numbers is divisible by both 9 and 107
A. 910 B. 8910 C. 78,910
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LESSON
27
Using
manipulatives
to reduce
fractions
Example 1
Solution

Using Manipulatives to Reduce
Fractions * Adding and
Subtracting Mixed Numbers

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

Mental Math: Count up and down by 3’s between § and 2.

a. 7 x 34 b. 4 x 56 c. 74 + 19
d. 475 + 125 e. $5.00 — $1.75 £ 1ofaz
g 7 x5+ 1,+6,x3,+2,+1,+5

Problem Solving: Tad picked up a number cube. His thumb and
forefinger covered opposite faces. He counted
the dots on the other four faces. How many
dots did he count? ‘

Use your fraction manipulatives to form these fraction
models.

3 1
6 2

We see that each of these models illustrates half of a circle.
The model that uses the fewest number of pieces is 3. We
say that each of the other fractions reduces to 1.

We can use our fraction manipulatives to reduce a
given fraction by making an equivalent model that uses
fewer pieces.

Use your fraction manipulatives to reduce Z,

First we use our manipulatives to form 2,




Adding and
subtracting
mixed
numbers

Example 2

Solution

Example 3 Two sixths of a circle is what percent
of a circle?

Adding and subtracting mixed numbers 129

Then we search for a fraction piece that is equivalent to
the £ model, We find 3.

The models illustrate that 2 reduces to 3.

When adding mixed numbers, we add the whole number
parts together and the fractions parts together. When
subtracting mixed numbers, we subtract fraction parts
from fractions and whole number parts from whole
numbers.

Two thirds of a circle is what percent

1
of a circle? 8

One third is equivalent to 333%. So two thirds is
equivalent to 333% + 333%. We add.

33%%

+ 33%%

66%%

4




130

Math 76

Solution

Example 4

Solution

Example 5

Solution

We add 165% and 162%.

16—2%

+ 16%%

32%%

4

y 3 18 an

We notice that the fraction palt of the answer
improper fraction that equals 1.

So 322 % equals 32 + 13%, Wthh is 33;%. This makes
sense because 2 5 of a circle equals 3, which is equivalent to
335%.

Tom lives 23 miles from school, Tom rode his bike from
home to school and back to home, How far did he ride?

This is a “some and some more” story.
3 .
2— mi
4
3 .
+ 2— mi
4

4E mi
4

We notlce that the fraction part of the answer, 8, reduces
to 14 We find that Tom rode his bike 53 miles,

3 .1
5o — 1=
8 8

We subtract 3 from 2, and we subtract 1 from 5. The
difference is 42,

We reduce the fraction 2 to . We write the answer 43.
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Practice Use your fraction manipulatives to reduce these fractions:

a.g b.E
8 8

Add. Reduce the answer when possible.

10 10 go go
c. 125% + 12% d. 162% + 665%
e. 33 4 23 £ 11 427
4 " %7 8 8
2 3
.3+ 2= h. =~ + 4
8 3 P

Problem set 1. Jan rode her bike to the park and back. If the trip was
27 “”? 33 miles each way, how far did she ride in all?

2. The young elephant was 36 months old. How many
“% years old was the elephant?

Gwen bought 2% dozen cupcakes for the party. That
was enough for how many children to have one
cupcake each?

3.
{6}

4, There are 100 centimeters in a meter, There are 1000
meters in a kilometer, How many centimeters are in a
kilometer? ’

5. What is the perimeter of the
equilateral triangle?

’: wWin
'.5.

1 1 1 1
6. C - =) =of =
ompare 5 plus 5 O 5 of 5

7 5
7| 5_~ + 7’_'_'
e 8 8

8. One eighth of a circle is 123% of a circle. What
percent of a circle is § of a circle?
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9, Write a fraction equal to 1 that has a denominator of 12.
(28

10. What is the greatest common factor of 15 and 25?7

(20}
11, What is the seventh number in this sequence?
" 8, 16, 24, 32, 40, ...

12, Write lsé as a mixed number,
(26)

13. Add and simplify:

{27)

ing

L4
5

14.~%+n:1
(25 3

15. What is the largest factor of both 12 and 187
(19)

16.1—§ 17, 3§+3 18. 21—2%

[25) 4 (27) 4 (24)

19. What number is 25 less than 1007
(14}

20, (123 + 123 + 123) — (123 + 123)
{5}

21, Estimate the difference of 5063 and 3987 to the nearest
9 thousand.

22, Use your fraction manipulatives to reduce .
{27

23. Find the average of 85, 85, 90, and 100.
{18}

24. How much money is £ of $307
22 -

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

mm 10 20 30

26, Arrange these numbers in order from least to greatest:
(17)
1

= 0,-1,1
2
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Sandra began measuring the rainfall when she moved to her
new home. The graph below shows the annual rainfall
during her first three years in her home. Use the information
in this graph to answer questions 27 through 30.

Rainfall Amounts for First Three Years

60
50
40
30
20
10

Inches

Second ~ Third
Year Year Year

First
27. About how many more inches of rain fell during the

#%  gecond year than during the first year?

28, What was the approximate average annual rainfall
@ during the first three years?

29. The first year’s rainfall was about how many inches
“% below the average annual rainfall of the first three years?

30. Write a “some and some more” problem that refers to
“Y this graph and then answer the problem.
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LESSON
28

Fraction Manipulatives, Part 3

Facts Practice: 90 Division Facts (Test F in Test Mastors)

Mental Math: Count up and down by 3’s between 3 and 60.
Count up and down by 6’s between 6 and 60.

a. 8 x 42 b. 3 x 85 c. 36 + 49
d. 1750 — 500 e. $10.00 — $8.25 f. 1of36
g 8 x4,+1,+3,+1,x2,+1,+5

Problem Solving: Grant glued eight wooden blocks
together to make a cube. Then he
painted all six faces of the cube.
Later the cube broke apart into
eight blocks. Describe which sides
of the small blocks had been

painted.

In this lesson you will make fraction manipulatives for
fifths and tenths.

Activity: Fraction Manipulatives (%, 1%)

Materials nQeded:

* Each student needs a copy of “Activity Master
4” (available in the Math 76 Test Masters).

e Scissors

¢ Envelopes or locking plastic bags in which to
store fraction pieces (re-use bag from Lesson 23)

¢ Colored pencils or markers

¢ Fraction manipulatives made in Lessons 23
and 25

Preparation for activities:

e Distribute materials, Color-code circles, if
desired, before cutting. Save fraction
manipulatives for later use.
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Use all the fraction manipulatives you have made to help
you with these activities and questions.

a. What fraction is half of 37

b. How many tenths equal 37

¢. Two fifths of a circle is what percent of a circle?

d. What percent of a circle is 75 of a circle?

e. Demonstrate the subtraction 1 — £ and write the answer.
f. Demonstrate the subtraction 1 — 35 and write the answer.

Use all of your fraction manipulatives to find the fractional
answer.

g. 1 of } (Start with . Which fraction piece covers 5 of it?)

h. 1 of ; (Start with ;. Which fraction piece covers 1 of it?)
i, 2 of
jo g 0f3
k. 1 of 2 (Start with . Then find % of it.)
20f5
m. §of 3
n. 2of3
0. %of%

Write each improper fraction as a mixed number:

17 17 17
P 10 R ' 12
Use your manipulatives to reduce each fraction:
8. — t 2 u =3
T 10 T 10 "6

Write each improper fraction as a mixed number with the
fraction part of the mixed number reduced:

12 15 14
—— W' ——— X J—

v, :
10 10 10
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Problem set
28

1.

(24}

2

(22}.

(15)

{ 13}‘

13.
{14}

14.
(25)

16.
(9)

What is the sum of § and £ and 37

Two fifths of Robin Hood’s one hundred forty men
rode with Little John to the castle. How many men
went with Little John? Draw a diagram to illustrate the
problem. ‘

Seven hundred sixty-eight peanuts are to be shared
equally by the thirty-two children at the party. How
many should each child receive? What type of pattern
do we use?

Columbus discovered the Americas in 1492. The
Declaration of Independence was signed in 1776. How
many years were there from Columbus’s discovery of
the Americas to the signing of the Declaration of
Independence? What type of pattern do we use?

Convert 23—3 to a mixed number.

1"2——1-1% 7_3+4% 8.3§—~1~%
3 3 {27) 3 7y B 6

Use your fraction manipulatives to reduce .

. How much money is £ of $24.007
. What percent of a circle is 2 of a circle?

. Twenty-five percent of a circle is what fraction of a

circle?
What number is 240 less than 2507

1-E—m=1 15, 423 — w = 297

(3}

Compare: 20 x 20 () 21 x 19




17.

{18}

18.

(8}

19.

(20

20,

{1}

22,

(28}

23.

{26)

24,

{22}

25.

(17}

26.

{26)

27,

(28}
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On the last four papers Christie had 22 right, 20 right,
23 right, and 23 right, respectively. She averaged how
many right on each paper?

A 36-inch-long string is formed into the shape of an
equilateral triangle. How long is each side of the
triangle?

What is the greatest common factor (GCF) of 24, 36,
and 607

10,010 — 9909 21. (100 x 100) — (100 x 99)
(5}

If 55 of the class was absent, what percent of the class
was absent?

Divide 5097 by 10 and write the answer as a mixed
number.

Three fourths of two dozen eggs is how many eggs?
Draw a diagram to illustrate the problem.

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

List the first five multiples of 6 and the first five
multiples of 8. Circle any numbers that are multiples
of both 6 and 8.

Which fraction manipulative covers 1 of 1?
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INVESTIGATION

1

Frequency
tables

Histograms

Frequency Tables e
Histograms ¢ Surveys

Mr. Lawson made a frequency table to record student
scores on a math test. As he graded tests he made a tally
mark in the row that shows the number of correct answers
on the test. .

Frequency Table

Number Correct Taily Frequency
19-20 i 9
17-18 Ml 7
15-16 1} 4
1314 | 2

When Mr. Lawson finished grading the tests, he
counted the number of tally marks in each row, and he
recorded the count in the frequency column. For example,
the table shows that nine students had either 19 or 20
correct answers on the test. A frequency table is a way of
pairing selected data, in this case specified test scores,
with the number of times the selected data occurred.

Using the information in the frequency table, Mr, Lawson
created a histogram to display the results of the test.

Scores on Math Test

Frequency

“NWPAOO~NOOO

13-14 i5-16 17-18 19-20
Number of Correct Answers

A histogram is a special type of bar graph. This
histogram displays the data (test scores) in equal sized
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intervals (range of scores). There are no spaces between
the bars. The break in the horizontal scale (~/) shows
that the scale on the graph is broken between 0 and 13.
The height of the bar indicates the number of test scores in
each interval.

Refer to the histogram to answer questions 1, 2, and 3.
1. Which interval had the lowest frequency of scores?

2. Which interval had the highest frequency of scores?

3. Which interval had twice as many scores as the 13-14
interval?

4. Make a frequency table and histogram for the following
set of scores. Use 50-59, 60-69, 70-79, 80-89, and
90-99 for the intervals,

Test scores: 63, 75, 58, 89, 92, 84, 95, 63, 78, 88, 96,
67, 59, 70, 83, 89, 76, 85, 94, 80

A survey is a way of collecting data about a population,
Rather than study every member of a population, a survey
studies a small part of the population, called a sample.
From the sample, conclusions are formed about the entire
population.

Mrs. Patterson’s class conducted a survey of 100 male
and female students to determine the favorite participant
sport of middle school students. Survey participants were
given a choice of six different sports and were asked to
select the sport they enjoyed participating in the most. The
surveyors made a frequency table for the responses.

Sport Tally Frequency
Baskstball MLHTHT 16
Bowling AHLERT I 12
Football AHTIHTHT 15
Softball JHTIHTIHT BT AT | 26
Table Tennis § LW 12
Volleyball JHEHTIHT NN 19
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From the frequency table Mrs. Patterson’s students
constructed a bar graph to display the results.

Favorite Participant Sports

30%

25%

20%

15%

10%

5%

Percent of Students Surveyed

Basketball Bowling Football Softball  Table Volleyball
Tennis

Since 16 out of 100 students selected basketball as their
favorite participant sport, basketball was the choice of
16% (which means 16 out of 100) of the students
surveyed. Refer to the frequency table and bar graph for
this survey to answer questions 5 through 8.

5. Which sport was the favorite sport of about + of the
students surveyed (1 in 4 students)?

6. Which sport was the favorite sport of the girls who
were surveyed?

A. Softball
B. Volleyball

C. Basketball
D. Cannot be determined from information provided.

7. How might changing the sample group change the
results of the survey?

8. How might changing the question—the choice of
sports—change the results of the survey?
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This survey was closed-option because survey
responses were limited to the six choices offered. An
open-option survey does not limit the choices. An
example of an open-option survey question is, “What is
your favorite sport?”

a. Consider making a frequency table and histogram
based on results from a recent class test. Would raw
scores or percentage scores be used? What intervals
would be used? What questions can be answered by
referring to the histogram?

b. Conduct a class survey of favorite foods. Determine
which foods will be included in the survey if the
survey question is closed-option. What will be the size
of the sample? How will the data gathered by the
survey be displayed?

¢, Plan a series of surveys that can be conducted
throughout the year. Surveys could ask individuals
about favorite television shows or books. Opinion
surveys could be conducted about current issues.
Brainstorm a list of possible topics and design
questions to be asked about each topic.

d. Look for surveys in the newspaper or in magazines
and bring the publication to class to discuss these
questions, What was the population that was
surveyed? Did those doing the survey ask open or
closed questions? How were the results of the survey
displayed? What was the purpose of the survey?
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LESSON
29

Multiplying
fractions

Example 1

Solution

Multiplying Fractions ¢« Reducing
| Fractions by Dividing by
Common Factors

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

Mental Math: Count up and down by ¥'s between 3 and 3.
a. 7 x 43 b, 4 x 64 c. 53 + 39

d. 325 + 50 e. $20.00 — $17.25 f. 1 of 70
g 4 x5-6,+7,%x8+9,x2

Problem Solving: Todd flipped a coin three times. It landed up
heads, heads, then tails. If he flips the coin
three more times, what are the possible
outcomes? '

We have shaded 3 of ; of a circle.

We see that 3 of 3 is 3.

When we find § of 7 we are actually multiplying. The

“of” in 1 of 3 means to multiply. The problem becomes

1 1 1

X = = =

2 2 4 .
When we multiply fractions, we multiply the numerators
to find the numerator of the product, and we multiply the
denominators to find the denominator of the product.

What fraction is  of 27
The word “of” means to multiply. By multiplying 3 and 2
we find § of .

1.3_3=01x3=3)

275 7 10=—(2 x5 =10)
We find that 3 of £ is &, You can illustrate this with your
fraction manipulatives.




Example 2

Solution

Example 3

Solution

Example 4

Multiplying fractions 143
\

Multiply:

o | o
b4
W

By performing this multiplication we will find 2 of £, We
multiply the numerators to find the numerator of the
product, and we multiply the denominators to find the
denominator of the product.

3 2 6

_— X = =

4 3 12
The fraction 5 can be reduced to 3, as you can see with
your fraction manipulatives.

A whole number may be written as a fraction by
writing the whole number as the numerator of the
fraction and 1 as the denominator of the fraction. Thus,
the whole number 2 may be written as the fraction 2,
Writing whole numbers as fractions is helpful when
multiplying whole numbers and fractions.

Multiply: 4 x -g

We write 4 as  and multiply.

4 .2_8
1 3 3
Then we convert the improper fraction 8 to a mixed number,
8 2

2 = 92
3 3

Three pennies are laid in a row. The ‘diameter of one
penny is § inch. How long is the row of pennies?
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Solution

Reducing
fractions by
dividing by
common
factors

We may find the answer by adding or by multiplying. We
will show both ways.

. 3. 3 . 3. 9,
; Sin 4+ S in + S in = = in
Adding g e+ i+ o in g i
Then we convert J inches to 2+ inches.

in, = — in.

Multiplying: % X

. 1,
, = 2= 1n.
in 4

B wjw

We find that the row of pennies is 23 inches long.

We can reduce fractions by dividing the numerator and
the denominator by a factor of both numbers. To reduce 13,
we will divide both the numerator and denominator by 6,

6 .
12 °

6 _ 1 —=—(6=+6=1)
6 2 ~—(12 + 6 = 2)

We divide the numerator and the denominator by 6
because 6 is the largest factor (the GCF) of both 6 and 12.

If we had divided by 2 instead of by 6 we would not
have completely reduced the fraction.

6 2 3

12 2 6

The fraction ¢ can be reduced by dividing the numerator
and the denominator by 3.

3.3 _1

It took two steps to reduce 35 to 3. It takes two or more
steps to reduce some fractions if we do not divide by the
greatest common factor.

Example 5 Reduce: %
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Solution We will show two ways.

Divide numerator Divide numerator

and denominator by 2. and denominator by 4.
8 ,2_4 8 .4 _2

12 2 6 12 4 3

Continue reducing 2 by dividing 4 and 6 by 2.
4 2 2

6 2 3
Either way we find that £ reduces to 3. Smce the greatest
common factor of 8 and 12 is 4, we reduce 75 in one step
by dividing the numerator and denominator by 4.

Example 6 Multiply: 2 x 15_2

Solution We write 2 as 2 and multiply.
2,5 _10
1 12 12
We can reduce 12 because both 10 and 12 are divisible by 2.
10 2 _ 5

122 6
Practice* Multiply; then reduce if possible.

1ofé b.lof-% c.
2 5 4 3

w2
W | o

Multiply; then convert each answer from an improper
fraction to a whole number or to a mixed number,

5 6 2 4
d. = = . B = . 2 -
6><5 e x3 f ><3

Reduce each fraction:

9 h6 . 18

& 12 " 10 ' 24
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Problem set
29

1.

{25)

2

f15f.

(15}

4.

(29)

(24}

(22}

10.

{10)

11

(25} l

12.
{2

14.

(26}

15.
(14)

16.
(3)

17.
{3}

18.
{5}

If the product of 1 and 1 is subtracted from the sum of
1 and %, what is the difference?

The African elephant can weigh eight tons. A ton is
two thousand pounds. How many pounds can an
African elephant weigh?

Sixteen jelly beans weigh one ounce. How many, jetly
beans weigh one pound? (1 pound = 16 ounces)

i3

6 i6

Reduce: — 5. Red i

uc 5 3 educe 4
1,3 Sl 2 o 7 _ 3
8 8 (29} 2 3 2gq9 12 12

How much money is 15 of $40.00?

Write the next three numbers in the sequence:
1,4, 7,10, , , y e

When five months have passed, what fraction of the
year remains?

$3.60 x 100 13. 50,000 + 100
) (2

Convert 18 to a mixed number. Remember to reduce
the fraction part of the mixed number.

The temperature rose from —8°F to 15°F. This was a
rise of how many degrees?

m + 496 + 2684 = 3217
1000 — n = 8567

7 x 11 x 13 19. 24x = 480
(4
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20. Describe how to estimate the quotient of 4963 + 39.
(18)

21. Compare: 243201
(29} 3 2

22. The perimeter of the rectangle is ?

® g0 mm. Its width is 10 mm. What 0
. mm
is the length?

23. 12 — 40 24. [1 " 1)_1'

{14} . (29} 2 2 4

25. How long is the line segment?
Z

mm 10° 20 30 40 50 60

26, What fraction is 2 of £?
(29)

27. What is the product of § and £?
(29)

28, What fraction is 5 of g7
(29)

249. Convert 2 to a mixed number. Reduce the fraction

(26} . 8 ‘
part of the mixed number.

30. What percent of a circle is £ of a circle?
(28)
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LESSON

30

Least
common
multiples

Example 1

Solution

Least Common Multiples °
Reciprocals

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

Mental Math: Count up and down by 3’s between 3 and 30,
Count up and down by 4’s between 4 and 40.

a. 9 x 32 b, 5 x 42 c. 45 + 49
d. 436 + 99 e. $20.00 - $12.75 f. 2 of 72
g 7x7,-1,+6,x 3, +1,x2,-1

Problem Solving: Use the digits 8, 7, and 8 to complete 23_
this multiplication problem. X
166_

Common multiples are numbers that are multiples of more
than one number. Here we show some multiples of 2 and
3. We have emphasized the common multiples.
Multiples of 2: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ...
Multiples of 3: 3, 6,9, 12, 15, 18, 21, ...
We see that 6, 12, and 18 are common multiples of 2 and 3.
Since the number 6 is the least of these common multiples,

it is called the least common multiple. The term “least
common multiple” is abbreviated LCM.

What is the least common multiple of 3 and 47

We will list some multiples of each number and emphasize
the common multiples.

Multiples of 3: 3, 6, 9,12, 15, 18, 21, 24, ...
Multiples of 4: 4, 8,12, 16, 20, 24, 28, ...

We see that the numbers 12 and 24 are in both lists. Both
12 and 24 are common multiples of 3 and 4. The least of
the common multiples, which is the first common
multiple, is 12.
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What is the LCM of 2 and 47

Solution We will list some multiples of 2 and 4.

Reciprocals

Multiples of 2: 2, 4, 6, 8, 10, 12, ...
Multiples of 4: 4, 8, 12, 16, 20, ...

_ The first number that is a common multiple of both 2 and

4 is 4,

Reciprocals are two numbers whose product is 1. For
example, 2 and 1 are reciprocals because 2 x 3 equals 1.

1

2 x==1
2

reciprocals

We say that 2 is the reciprocal of 3, and 3 is the
reciprocal of 2. Sometimes we want to find the reciprocal
of a certain number. One way we will practice finding the
reciprocal of a number is by solving equations like this.

3x[ =1

The number that goes in the box is 3 because 3 times 3 is 1.
One third is the reciprocal of three.

Reciprocals also answer questions like this one.
How many $’s are in 17
The answer 4 is the reciprocal of §.

Fractions have two terms, the numerator and the
denominator, To form the reciprocal of a fraction, we make
a new fraction with the terms of the fraction reversed.

3 4
77<3

4

The new fraction, 2, is the reciprocal of 3,

If we multiply $ and 4, we see that the product, {2, equals 1.

3 4
_x_.:l
4 3
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Example 3

Solution

Example 4

Solution

Example 5

Solution

Practice*

How many 2’s are in 17

To find the number of $’s in 1, we need to find the
reciprocal of Z, The easiest way to find the reciprocal of
is to reverse the positions of the 2 and the 3. The reciprocal
of 2 is . (We may convert 2 to 13, but we usually write
reciprocals as fractions rather than as mixed numbers.)

What number goes into the box to make the equation true?
3]
el =1
6 * L

When 2 is multiplied by its reciprocal, the product is 1. So
the answer is the reciprocal of 3, which is §. When we

multiply 2 and & we get 2.

5 6 30
X = = —
6 5 30
The fraction % equals 1.

What is the reciprocal of 57

Recall that a whole number may be written as a fraction
that has a denominator of 1, So 5 can be written i’ (This
means five wholes.) Reversing the positions of the 5 and
the 1 gives us the reciprocal of 5, which is . This makes
sense because five 3’s make 1, and § of 5 is 1.

Find the least common multiple of each pair of numbers:
a. 6and 8 b. 3and 5 ¢ 5and 10

Write the reciprocal of each number:
2

8
d. 6 e o f - g.

03 | hed

Find the number that goes into the box that makes each -
equation true. (

h.%x[l:l .. i.4xD=1




Problem set
30

jr
L

m.

(26}

(22}.

[15}.

(25)
@o)

(30}.

(24}.

10.
(29}

13.
19}

14,
{5}

16.
(16

17.
{12

Problem set30 151

1 7
x — =1 k. x — =1
L] x ¢ | L= 2
How many 2’s are in 17

How many 75’s are in 17

. If the fourth multiple of 3 is subtracted from the third

multiple of 4, what is the difference?

About % of a person’s body weight is water. Albert
weighs 117 pounds. About how many pounds of
Albert’s weight is the weight of the water?

Cynthia ate 42 pieces of popcorn in the first 15
minutes of a movie, If she kept eating at the same rate,
how many pieces of popcorn did she eat in the 2-hour
movie?

What are the first four multiples of 87

What is the least common multiple of 4 and 67

What is the LCM of 6 and 107

2 A 2 1 11 1
4+ 24+ = 8 1- — 9, = - —
5 5 5 (28} 10 g 12 12
3 4 3 5 5
— X = 11, 5 x — 12, — x —
4 3 {29) 4 {29} 2 3

The number 24 has how many different whole number
factors? :

$3 + $24 + $6.50 15. $5 — $1.50
(1)

Estimate the product: 596 x 405.

Find the difference of one billion and nine hundred
eight million, fifty-three thousand.
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L2 22
18. Compare: 3 x 3 O g X 1
19. 500,000 + 100 20, 35)8540
() {2
0
921, 100%
{26) 7

22. Reduce: 4
12

(29}

23. What is the average of 375, 632, and 5717
(18)

24. A regular hexagon has six sides of equal length. If a
®  regular hexagon is made from a 36-inch-long string,
what will be the length of each side?

25. What is the product of a number and its reciprocal?
(30}

26, How many £'s are in 17
(30}

27, What number goes in the box to make the equation true?

(30)
ug_x[jzl

28, What is the reciprocal of 67

(0]

29. Convert the improper fraction 22 to a mixed number
%9 with the fraction part of the mixed number reduced.

30. Four pennies are placed in a row. The diameter of one
@9 penny is 2 inch. What is the length of the row of
pennies?
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LESSON Areas of Rectangles °
31 Comparing Differences

Facts Practice: 90 Division Facts (Test I in Test Masters)

Mental Math: Count up and down by 3’s between £ and 2.

a. 4 x 25 b. 6 x 37 c. 28 + 29(29i530-1)
d. $6.25 + $2.50 e. 3of63 £ 52
g. 10 %x 10,—-20,+ 1,+ 9, %x 2,+ 3, x 5,+ 2,+ 4

Problem Solving: The bus has 40 seats for passengers. Two
passengers can sit in each seat. Sixty
passengers got on the bus. What is the largest
number of seats that could be empty? What is
the largest number of seats that could have just
one passenger?

Areas of We have measured the distance around a shape. The
rectangles distance around a shape is called its perimeter.

The perimster of a shape is the distance around it.

We can also measure how much surface is enclosed by
the sides of a shape. When we measure the “inside” of a
flat shape we are measuring its area.,

The area of a shape is the amount of surface enclosed by its sides.

We use different kinds of units to measure perimeter
and area, To measure perimeter we use units of length like
centimeters, To measure area we use units that have area,
like square centimeters.

This is one ¢entimeter,




154

Math 76

Example 1

Solution

Example 2

Units of area such as square centimelers, square fest,
and square yards are like floor tiles. The area of a shape is
the number of “floor tiles” of a certain size that completely
cover the shape. Note that we can use “sq.” to abbreviate
the word “square.”

How many floor tiles, one foot on a side, are needed to
cover the floor of a room that is 8 feet wide and 12 feet
long?

12 ft

8fi

The surface of the floor is covered with tiles. By answering
this question we are finding the area of the room in square
foet. We could count the tiles, but a faster way to find the
number of tiles is to multiply. There are 8 rows of tiles
with 12 tiles in each row.

12 tiles in each row
x 8 rows
96 tiles

The number of tiles needed to cover the floor is 96, This
means that the area of the room is 96 sq. ft,

What is the area of this rectangle?

8cm

4cm
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Comparing
differences

Example 3

Solution

Practice

Comparing differences 155

The diagram shows the length and width of the rectangle
in centimeters. So the unit of area we will use is square
centimeters. To calculate the number of square-centimeter
tiles needed to cover the rectangle, we multiply the length
and width of the rectangle.

Length x width = area

8cm x 4cm = 32 sq. cm

Recall that when we subtract two numbers the answer is
the difference. The difference of 100 and 85 is 15. The
difference of 114 and 100 is 14, By comparing the
differences, 15 and 14, we can determine that 114 is closer
to 100 than 85 is.

Which of these numbers is closest to 647
A, 56 B. 71 . 58

We can see that 58 is closer than 56 to 64. So we can
eliminate 56 from consideration. To determine whether 58
or 71 is closer to 64 we subtract.

64 71
- 58 — b4
6 7

We subtract in the order that results in a positive
difference. The smaller the difference the closer the
number is to 64. Since the difference 6 is less than 7, we
find that 58 is closer to 64 than 71 is. So given our three
choices the answer is C. 58,

Find the number of square units needed to cover the area
of these shapes.

a. 6 b. 7
HEN [TIT1]
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Problem set 1.
31 “

2

(30)

3

(12)

(26)

(31;‘

(31}

(1)

8 mm d. 12 mm

5 mm 12 mm

Which of these numbers is closest to 5007
A. 449 B. 559 C. 459 D. 549

When the third multiple of 4 is divided by the fourth
multiple of 3, what is the quotient?

How many ¥’s are in 17

The distance the earth travels around the sun each
year is about five hundred eighty million miles. Use
digits to write that number.

Convert 1—3@ to a mixed number.

How many square stickers 1 centimeter on a side would
be needed to cover this rectangle?

4cm

2cm

How many square floor tiles 1 foot on a side would be
needed to cover this square?

10 ft

What is the area of a rectangle 12 inches long and 8
inches wide?
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85 What is the next number in the sequence?
{18,
1, 4, 9, 16, 25, 36, s oo

9. What numberis 2of24? 10, 24 + [ = 42
(3}

{22}

Write each answer in simplest form:

1,1 g 51 43 212 14. 2 « 5
(24 8 8 ze) B 6 fze7 3 2 {29)

}5. Estimate the product of 387 and 514.

16}

16. $20.00 =+ 10 17, 47¢ x 63 18, 4623 + 22
2) {2) (2]

1&3. What is the reciprocal of 27
{30

(20. Two thirds of a circle is what percent of a circle?
27}

21. Which of these numbers is closest to 1007
{31}
A, 90 B. 89 C. 111 D. 109

22}. Which digit is in the ten-millions’ place in 987,654,3217
{12

23. The first three positive odd numbers are 1, 3, and 5.
19" \What is the sum of the first five positive odd numbers?

24, Three of the nine players play outfield. What fraction
@5 of the players play outfield? (Reduce.)

25). Use your ruler to find the length of this line segment.
{17

26, —— X —
ey 10 10

97. Write a fraction equal to 1 with a denominator of 8.

(z0)

28. Five sixths of the 24 students in the class scored 80% or

% higher on the test. How many students scored 80% or
higher? Draw a diagram to illustrate the problem.
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LESSON
32

Expanded
notation

30
29, Reduce —/——,
i U 100

30. Using a ruler, how could you calculate the floor area
#° of your classroom?

Expanded Notation °
Elapsed Time

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 25’s between 25 and 400.

a. 4 x 75 b, 380 + 1200 c. 54 + 19
d. $8.00 — $1.50 e. 1 0of240 £, &8
g 12 %x3,-1,+5,x2,+1,+ 3 x 2

Problem Solving: Cheryl picked up a number cube and held it
so that she could see the dots on three faces.
The total number of dots on the three faces
was 6, What was the number of dots on each
of the three faces? What was the total number
of dots on the other three faces?

Recall that in our number system the location of a digit in
a number has a value called its place value. Consider the
value of the 5 in these two numbers.

250 520

In 250 the value of the 5is 5 x 10. In 520 the value of the
5is 5 x 100,

The value of a digit in a number is the value of the
digit times the value of the place the digit occupies, When




Example 1

Solution

Example 2

Solution

Elapsed time

Example 3

Elapsed time 159

we write a number in expanded notation, we write each
non-zero digit times its place value.

Write 250 in expanded notation.

The 2 is in the hundreds’ place, and the 5 is in the tens’
place. In expanded notation we write

(2 x 100) + (5 x 10)

Gince there is a zero in the ones’ place we could add a
third set of parentheses (0 x 1). However, since Zero
times any number equals zero, it is mot necessary to
include zeros when writing numbers in expanded
notation.

Write (5 x 1000) + (2 x 100) + (8 x 10) in standard
notation. |

Standard notation is our usual way of writing numbers.
One way to think about this number is 5000 + 200 + 80,
Another way to think about this number is 5 in the
thousands’ place, 2 in the hundreds’ place, and 8 in the
tens’ place. We may assume a 0 in the ones’ place. Either
way we think about the number, the standard form is 5280.

The 24 hours of the day are divided into two parts: the
hours from midnight to noon {a.m.) and the hours from
noon to midnight (p.m.}. When we calculate the amount of
time between two events we are calculating elapsed
time—the amount of time that has passed. Elapsed time
problems are “later-earlier-difference” problems that we
have practiced since Lesson 13, The time elapsed is the
difference.

The marathon started at 7:15 a.m, Jason finished the race
at 10:10 am. How long did it take Jason to run the
marathon?
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Solution

Example 4

Solution

This is a “later-earlier-difference” problem. We find
Jason’s race time (elapsed time) by subtracting the earlier
time from the later time.

Later 10:10 a.m,
— Barlier —  7:15 a.m.
Difference

Since we cannot subtract 15 minutes from 10 minutes, we
rename one hour as 60 minutes. The 60 minutes and 10
minutes equals 70 minutes. (This means 70 minutes after
9, which is the same as 10:10.)

9 :70
i

-  7:15
2:55

We find that it took Jason 2 hours and 55 minutes to run
the marathon.

What time is two and a half hours after 10:43 a.m.?

This is a “later-earlier-difference” problem, The elapsed
time, 23 hours, is the difference. We write 21 hours as
2:30. The earlier time is 10:43 a.m.

Later Later
— Barlier — 10:43 a.m.
Difference 2:30

We need to find the later time, so we add 23 hours to
10:43 am, We will describe two methods to do this
addition: a mental calculation and a pencil-and-paper

- calculation. As a mental calculation we could first count

two hours after 10:43 a.m. One hour later is 11:43 a.m.
Another hour later is 12:43 p.m. From 12:43 p.m. we now
count 30 minutes (one half hour). We will count 10
minutes at a time, from 12:43 p.m. to 12:53 p.m. to
1:03 pm. to 1:13 pm. We find that 2; hours after
10:43 a.m. is 1:13 p.m. (Another mental calculation is to
add 3 hours, then subtract 30 minutes.)
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Problem set
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To perform a pencil-and-paper calculation, we add
two hours and 30 minutes to 10:43 a.m.

10:43 a.m.
+ 2:30
12:73 p.m.

The time of day turns to p.m., but the sum 12:73 p.m. is
improper. Seventy-three minutes is more than an hour, We
think of 73 minutes as one hour plus 13 minutes. We add
one to the number of hours and write 13 as the number of

minutes. So 23 hours after 10:43 a.m. is 1:13 p.m. '

Write each of these numbers in expanded notation:
a. 205

b. 1760
¢. 8050

Write each of these numbers in standard form:
d. (6 x 1000) + (4 x 100) e. (7 x 100} + (5 x 1)
f. The marathon started at 7:15 a.m. George finished the
race at 11:05 a.m. How long did it take George to run

the marathon?

g. What time is 33 hours after 11:50 p.m.?

1. When the sum of 24 and 7 is multiplied by the
2 Jifference of 18 and 6, what is the product?

2, Davy Crockett was born in Tennessee in 1786 and died
5] 4t the Alamo in 1836. How many years did he live?

3. A 16-ounce box of a certain cereal costs $2.24. What is
2 the cost per ounce of this cereal?

4. What time is thiree hours and 30 minutes after 6:50 a.m.?
(32)
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5. How many 2’s are in 1?
(30

40
. Reduce —.
{29) 100

7. How many square centimeters would be needed to
B9 cover the area of the rectangle?

8cm

5¢em

How many centimeters is the distance around the

™ same rectangle?

9. What is the eighth number in this sequence?
(10}
1,3,57,...

10. Write 7500 in expanded notation.

(32}

11. Which of these numbers is closest to 10007
31 :
“ A, 990 B. 909 C. 1009 D. 1090

12. In three separate bank accounts Robin has $623, $494,
% and $380. What is the average amount of money Robin
has in each account?

13. $0.05 x 100 14. 8q = 240
(2 4)

15. How much money is 2 of $247?
(22}

Write each answer in simplest form:

16. 2 +3 17 3.1 44 3

f24) B 5 2y 4 4 {29)

x L 19, 3 4 7
3 fzar 10 10

20. Three fourths of a circle is what percent of a circle?
(23)

21, w — 53 = 12 . 22. lg—ll
(3) 27y 3 3
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23, Reduce E.
21

29)
24. What is the least common multiple of 4 and 67
(30

25. Use your ruler to find the length of this line segment:
(17)

26. If 24 of the 30 students finished the assignment in class,
#%  then what fraction of the students finished in class?

27. Brad and Sharon began the hike at 6:45 a.m. and
“2 finished at 11:15 a.m. For how long did they hike?

(28. Compare: (3 x 100) + (5 x 1) () 350

32}

29. What fraction is represented by Point A on this
“7 number line?

0 A 1

~—

30. Some grocery stores post the price per ounce of

# different kinds of cereal to help customers compare
costs. How can we calculate the cost per ounce of a
box of cereal?
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LESSON

33

Example 1

Solution

Writing Percents as Fractions,
Part 1

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 7’s from 7 to 84.

a. (4 x 100) + (4 x 25) b, 7 x 29 c. 56 + 28
d. $5.50 + $1.75 e. Double 120  f 120
g 2x3,+1,x8,+4,+-6,x2,+1,+3

Problem Solving: Grant glued 27 small blocks
together to make a cube. Then he
painted the six faces of the cube.
Later the cube broke apart into 27
blocks. How many of the blocks
had paint on three faces? on two
faces? on one face?

Our fraction manipulatives describe parts of circles as
fractions and as percents. The manipulatives show that
50% is equivalent to 3 and that 25% is equivalent to 1. We
can find fraction equivalents of other percents by writing a
percent as a fraction and then reducing the fraction.

A percent actually is a fraction with a denominator of
100. The word “percent” and its abbreviation, %, mean
per hundred. To write a percent as a fraction, we remove
the percent sign and write the number as the numerator
and 100 as the denominator.

Write 60% as a fraction.

We remove the percent sign and write 60 over 100,

60
60% = ——
& 100

We can reduce 2% in one step by dividing 60 and 100 by
20. If we begin by dividing by a number smaller than 20, it
will take more than one step to reduce the fraction.

60 20 _ 3

100 ~ 20 5
We find that 60% is equivalent to 2.
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Example 2 Find the fraction equivalent to 4%.

Solution We remove the percent sign and write 4 over 100.

4
9 =
4% 100

We reduce the fraction by dividing 4 by 4 and 100 by 4,
which is the GCF of 4 and 100.

4 4 _ 1

100 4 25

We find that 4% is equivalent to k.

Practice* Write each percent as a fraction. Reduce when possible.
a. 80% b. 5% c. 25%

d. 24% e, 23% f, 10%

Teacher Note: As a class activity, conduct a survey of class
members to find out what pets are in their
homes. Prepare a frequency lable to tally the
number of each type of pet. Then create a bar
graph to display the results. (Setile questions that
arise along the way by consensus.)

Problem set 1. When the product of 10 and 15 is divided by the sum
33 ¥ of 10 and 15, what is the quotient?

5. The Nile River is 6651 kilometers long. The
(3 Mississippi River is 5986 kilometers long, How much
longer is the Nile? What type of pattern do we use?

3. Some astronomers think the universe may be fifteen
(2 pillion years old. Use digits to write that number.

4. Write 3040 in expanded notation.
(32}
5. Write (6 x 100) + (2 x 1) in standard notation.

{32}
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(29):

(30}

(8

(31].

10.
{19)

11.
(16}

12,

(2

Write two fractions equal to 1, one with a denominator
of 10 and the other with a denominator of 100.

By what number should 2 be multiplied for the product
to be 17

What is the perimeter of the

rectangle? 12in.

How many square tiles 1inchona %™

side would be needed to cover the
rectangle?

Which of these numbers is divisible by both 2 and 37
A. 56 B. 75 C. 83 D. 48

Estimate the difference of 4968 and 2099.

$4.30 x 100 13, Q- 24 =23 14. 20f20
(3 {22

Write each answer in simplest form:

15,

(24)

17.
{29}

19,
(10

20,

(2]

23.
7}

24.
{29}

4 4 5 1
2.4 16, 2 ~ 1

5 5 (227 8 8

5 3 3 3
ll —_ 1.‘; —_—
2 * 3 18. 70 * 100

What is the tenth number of this sequence?
2,4,86,8, ...

$402.00 + 25 21. 348 x 67 22, L = 1
{2) sy 2

A meter is about one big step. About how many meters
high is a door?

Five of the 30 students in the class were absent. What
fraction of the class was absent? (Reduce.)




25.

(17}

26,

{33}

27.

(22}

28.

(28]

29,

(32}

30I

{27}

Problem set 33 167

To what mixed number on the line is the arrow pointing?

|
1
Write 70% as a reduced fraction.

Four fifths of Gina’s 20 answers were correct. How
many of Gina’s answers were correct? Draw a diagram
that illustrates the problem.

By looking at the numerator and denominator of a
fraction, how can you tell if the fraction is greater than
or less than 17

What time is 65 hours after 8:45 p.m.?

Arrange these fractions in order from least to greatest:
11 1 1

8 4’16 2
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LESSON
34

Decimal Place Value

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

Mental Math: Count up and down by ¥’s between 1 and 2.

a. {4 x 200) + (4 x 25) b. 1480 - 350
c. 45 + 18(181is20 - 2) d. $12.00 — $2.50
e. Double 250 £, 0

g3 x3,x9,—1,+2,+2,+7,%x2

Problem Solving: In the deck there were red cards and black
cards, Kathy selected three cards. Two were
red and one was black. If she selects three
more cards, what possible combinations of
three cards could she select?

Since Lesson 12 we have studied place value from the
ones’ place leftward to the hundred trillions’ place, noting
as we move to the left that each place is ten times as large
as the preceding place. If we move to the right instead of to
the left, each place is one tenth of the preceding place.

1 : A
4 ©f 100s 10 75 Of 101s 1

hundreds’ tens’ ones’

Places to the right of the ones’ place also have a value
one tenth of the value of the place to their left. These
places have a value less than one (but not less than zero).
We use a decimal point to mark the separation between
the ones’ place and places with a value less than one.
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Places to the right of a decimal point are often called
decimal places. Here we show three decimal places.

1t 1.1 1 . 1

—of1fs1 of —= |s~1—

10 10 10 %0700 70 ° 700 ' T000
ones’ t tenths’ hundredths’ thousandths'
decimal point

Thinking about money is a helpful way to remember
_ decimal place values.

@) mil

A mill is &5 of a dollar and 15 of a cent. We do not have
a coin for a mill. However, purchasers of gasohne are
charged mills at the gas pump. A price of $1.4975 per
gallon is one mill less than $1.50 and nine mills more
than $1.49.

Example 1 Which digit in 123.45 is in the hundredths’ place?

Solution The -ths ending of “hundredths” indicates that the
hundredths’ place is to the right of the decimal point. The
first place to the right of the decimal point is the tenths’
place. The second place is the hundredths’ place. The
digit in the hundredths’ place is 5.

Example 2 What is the place value of the 8 in 67.897

Solution The 8 is in the first place to the right of the decimal point,
which is the tenths’ place.
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Practice

Problem set
34

a'

10.

(30}

11.
(2}

13.
(16}

What is the place value of the 5 in 12.3457
Which digit in 5.4321 is in the tenths’ place?
In 0.0123, what is the digit in the thousandths’ place?

What is the value of the place held by zero in 50.3757

Three eighths of the 24 choir members were tenors.
How many tenors were in the choir? Draw a diagram
to illustrate the problem.

Mom wants to triple a recipe for cheesecake. If the
recipe calls for 8 ounces of cream cheese, how many
ounces of cream cheese should she put in the mix?
What time is two and one half hours after 10:40 a.m.?”

Write 80% as a reduced fraction.

100 10
100 © 1o

Compare:
Write (6 x 100) + (5 x 1) in standard notation.
Which digit is in the ones’ place in $42,876.397

How many square millimeters is 12 mm
the area of the square?

How many millimeters is the
perimeter of the square?

What is the least common multiple of 6 and 87

$5.60 + 10 12. 2« 2
e 10 10

Estimate the quotient when 898 is divided by 29.
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14, Round 36,847 to the nearest hundred.
(16)

15. 6d = 144 16, 9’“ = 144
{4) t7 B
5 5 5
17. Compare: — + = 2 =
17. Compare: 7+, O 2 x g
18. 3 4+ 3 o111 20. 2 3
g 8 8 g 12 12 ze) 4 2

21. What number is missing in this sequence?
(10)
6,12, , 24, 30, ...
22, $4.37 x 86
(2)

23. To what number on the number line is the arrow
# pointing?

%4)1 (80 = 40) - (8 + 4)

25, Which digit is in the thousandths’ place in 2,345.6787

(34}

26. Draw a circle and shade £ of it.

(z1) |

27. Divide 5225 by 12 and write the quotient as a mixed
“ number.

28. The first glass contained 12 ounces of water. The

4% second glass contained 11 ounces of water. The third
glass contained 7 ounces of water. If some water was
poured from the first and second glasses into the third
glass until all three glasses contained the same amount
of water, then how many ounces of water would be in
each glass?
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LESSON
35

Writing
decimal
nhumbers as
fractions,
part 1

29.

{2}

30.

{2)

The letters r, t, and d represent three different
numbers. The product of rand tis d.

it = d
Arrange the letters to form another multiplication fact
and two division facts.

Instead of dividing 75 by 5, Sandy mentally doubled
both numbers and divided 150 by 10. Find the
quotient of 75 + 5 and the quotient of 150 + 10.

Writing Decimal Numbers as
Fractions, Part 1 ¢« Reading and
Writing Decimal Numbers

Facts Practice: 30 Fractions to Reduce {Test G in Test Masters)

Mental Math: Count by 3’s from 3 to 60. Count by 7’s from 7 to 84.
a. (4 x 300) + (4 x 25) _ b. 8 x 43 c. 37 + 39
d. $7.50 + $7.50 e. 3 of 360 £, 3500
g 5x5-1,+3,x4,+1,+3,+1,+3

Problem Solving: Copy this problem and fill in the — ___

missing digits. + 1

Decimal numbers are actually fractions with denominators
of 10, 100, 1000, or other numbers in this sequence. The
denominator of a decimal fraction is not written. Instead,
the denominator is indicated by the number of decimal
places.

One decimal place indicates that the denominator is 10.

3
03 =75




Example 1

Solution

Exampie 2

Solution

Reading and
writing
decimal
numbers

Reading and writing decimal numbers 173

Two decimal places indicates that the denominator is 100.

3

0.03 = 345

Three decimal places indicates that the denominator is
1000.

3
0003 = 9500
Notice that the number of zeros in the denominator equals

the number of decimal places in the decimal number.
Write 0.23 as a fraction,

The decimal number 0.23 has two decimal places, so the
denominator is 100. The numerator is 23.

23

23 =
0 100

Write % as a decimal number.,

The denominator is 10, so the decimal number has one
decimal place.

0,
We write the digit 9 in this place.

9
— =09
0= "

We read numbers to the right of a decimal point the same
way we read whole numbers, and then we say the place
value of the last digit. We read 0.23 as “twenty-three
hundredths” because the last digit is in the hundredths’
place. To read a mixed decimal number like 20.04, we
read the whole number part, say “and,” and then read the
decimal part.
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Example 3

Solution

Example 4

Solution

Example 5

Solution

Example 6

Solution

Write 0.023 with words.

We see 23 and three decimal places. We write twenty-
three thousandths.

Use words to write 20.04,

The decimal point separates the whole number part of the
number from the decimal part of the number. We name
the whole number part, write “and,” and then name the
decimal part.

Twenty and four hundredths

Write twenty-one hundredths
(a) as a fraction, and
(b) as a decimal number.

The same words name both a fraction form and a decimal
form of the number.

(a) The word “hundredths” indicates that the denominator
18 100.

21
100

(b) The word “hundredths” indicates that the decimal
number has two decimal places.

0.21
Write fifteen and two tenths as a decimal number.

The whole number part is fifteen. The fractional part is
two tenths, which we write in decimal form.

fifteen and two tenths

Nt/

15.2

one decimal place
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Write each decimal number as a fraction:
a. 0.1 h. 0.21 ¢, 3.321

Write each fraction as a decimal number:
£ 8 17 ¢ 123

+ )

" 10 100 1000

Use words to write these numbers:
g. 0.05

h. 0.015
1. 1.2

Write these numbers first as fractions, then as decimal
numbers:

j. Seven tenths
k. Thirty-one hundredths
1. Seven hundred thirty-one thousandths

Write each of these numbers as a decimal number:
m. Five and six tenths

n. Eleven and twelve hundredths

0. One hundred twenty-five thousandths

1. What is the product of three fourths and three fifths?

(29}

2. Bugs planted 360 carrot seeds in his garden. Three

' fourths of them grew. How many carrots grew? Draw a
diagram to illustrate the problem.

3. Jan’s birthday cake must bake for 2 hours and 15
“? minutes. If it is put into the oven at 11:45 a.m., at what
time will it be done?
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4. Write twenty-three hundredths
(35)
{a) as a fraction.

(b) as a decimal number.
5. Write 20.04 with words.
(35)

6. Write ten and five tenths as a decimal number.
(35)

{7)' Write 75% as a reduced fraction,
33,

(8. Write the following in standard notation:
32}
(5 x 1000) + (6 x 100) + (4 x 10)
9. Which digit in 1.23 is in the same place as the 5 in 0.4567
(34)

10. What is the area of the rectangle?
1)

20 mm

10 mm

i{i} What is the perimeter of the rectangle?
8

12. There are 100 centimeters in a meter. How many
' centimeters are in 10 meters?

13. Arrange these numbers in order from least to greatest:
(34)
0.001, 0.1, 1.0, 0.01

14. A meter is about one big step. About how many meters
?' wide is a door?

15- §' + g 160 § — E 170 E
(24) B 5 8 8 fz9r 3 4
18. (a) How many £’s are in 17
{30,
(b} Use the answer from part (a) to find the number of
2y, 2
£ 81in 2.




19.

(29}

20.

{29)

22,
(29}

23.

(25)

24,
()

25,
(14)

26,
(2}

27.

{35}

28,
(33)

29.
2}

30,
(26}

Problemset3s 177
Convert % to a mixed number; then reduce the fraction.

0,
100% 21, 3% — ¢1

6 en 4 4

Compare: 5 () 4%

One sixth of a circle is what percent of a circle?
Compare: 3 x 18 + 6 () 3 x (18 + 6)

To what number on the line is the arrow pointing?

Which of these division problems has the greatest
quotient?

A2 g, 50 25

2 " 20 ! 8

Write 0.3 and 0.7 as fractions. Then multiply the
fractions. What is the product?

Write 21% as a fraction. Then write the fraction as a
decimal number.

Instead of dividing 400 by 50, Sandy doubled each
number and divided 800 by 100. Find both quotients.

A 30-inch-long ribbon was cut into four smaller
ribbons of equal length. How long was each of the
smaller ribbons?
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LESSON
36

Subtracting Fractions and Mixed
Numbers from Whole Numbers

Facts Practice: 90 Division Facts (Test F in Test Masters)

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

a. (4 x 400) + (4 x 25) b, 2500 + 375  c. 86 — 39
d. $15.00 — $2.50 e. % of 320 £, 4800
g 2 x4,%x5+10,x 2,-1,+9,x 3,-1,+ 4

Problem Solving: Nathan has seven coins that total exactly one
dollar. Name three sets of coins that he could

have,

Read this “some went away” story about pies.

There were four pies on the shelf. The server sliced
one of the pies into sixths and took 2§ pies from
the shelf. Then how many pies were on the shelf?

We will illustrate this story with circles. There were four
pies on the shelf.

The server sliced one of the pies into sixths. (Then there
were 32 pies, which is another name for 4 pies.)
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The server took 2§ pies from the shellf.

We see 1] pies left on the shelf,

Now we will show the arithmetic for subtracting 23
from 4.
4 pies
— 24 pies

Just as the server sliced one of the pies into sixths, so we
change four wholes into three wholes plus six sixths. Then
we subtract.

3
A’% Change 4 to 3%.
1
— 22

5
15

Example 5 — 1%

Solution To subtract 13 from &, we first change 5 to 4 plus 3, Then
we subtract.

4 3
,8’3 Change 5 to 42,
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Practice* Show the arithmetic of each subtraction:

al

‘Problem set 1.
36

2

(28]

(15)

(34)

(35)
{3 5}

{ 35)'

62

1 5
4 — 2- L3 - =
4 b 12
1 3
10 — 2= N R
2 d 10

There were four whole pies on the shelf. The server
took 12 pies. Then how many pies were on the shell?

Write a problem similar to problem (e) and find the
answer.,

Twenty-five percent of the students played musical
instruments. What fraction of the students played
musical instruments?

Jack accidentally sat on his lunch and smashed § of
his sandwich. What fraction of his sandwich was not
smashed?

A mile is 5280 feet. There are 3 feet in a yard. How
many yards are in a mile?

Which digit in 23.47 has the same place value as the 6
in 516.97

Write 1.3 with words.
Write the decimal number five hundredths.

Write thirty-one hundredths
(a) as a fraction.

(b) as a decimal number,

Write (4 x 100) + (3 x 1) in standard notation.




{(34)
10.

{31)

11,
(8)

12.

{27}

15.
{22}

17,

{22)

18.
{18}

19.
(19)

20

(30,20)

21.
)

23,

{16}

24.
(16)

23.
{7}
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. Which digit in 4.375 is in the tenths’ place?

How many 1-inch square tiles are
needed to cover this square?
36in.

What is the perimeter of the
square?

1 1 1 1 2
3= + 2— 13. 3 — 1— 14. 3- + 2

4 4 (36) 4 zn 3 3
3 3 4
— of 28 16, — x —

4 29 4 6

Monte went to the mall with $24.00. He spent { of his
money in the music store. How much money did he
spend in the music store? Draw a diagram to illustrate
the prablem.

What is the average of 42, 57, and 637
The factors of 6 are 1, 2, 3, and 6. List the factors of 20.

(a) What is the least common multiple of 9 and 67
(b) What is the greatest common factor of 9 and 6?7

12 ) n

Round 58,742,177 to the nearest million,
Estimate the product of 823 and 680.

How many millimeters long is the line segment?
(1cm = 10 mm)
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26.

(25}

27.

(35}

28,

{35)

29.

{30}

30.

{2}

Using your fraction manipulatives you will find that
the sum of 3 and ¢ is 3.
1,11
3 6 2

Arrange these numbers to form another addition fact
and two subtraction facts.

Write 0.9 and 0.09 as fractions. Then multiply the
fractions. What is the product?

Write % as a decimal number. (Hint: Write a zero in
the tenths’ place.)

(a) How many ¥’s are in 17
(b) Use the answer to part (a) to help you find the
number of ¥’s in 3.

Instead of dividing 350 by 25, Sandy multiplied both
numbers by 4 and divided 1400 by 100. Find both
quotients.
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Adding and Subtracting
Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 25°s between 25 and 400.

a. {4 x 500) + (4 x 25) b, 9 x 43 c. 76 — 29
d. $17.50 + $2.50 e. 3 of 520 f. 200

g6 x8,+1,+7,x3,-1,+5,+1,+5

Problem Solving: Cheryl turned a number cube so that she
could see the dots on three faces. The total
number of dots she could see was 10. What
was the total number of dots on each of the
three faces?

When we add or subtract numbers using pencil and paper, it
is important to align digits that have the same place value.
When we add or subtract whole numbers with pencil and
paper we line up the ending digits. When we line up the
ending digits, which are in the ones’ place, we automatically
line up other digits that have the same place value.

‘—— When we line up the
ohes’ place we also align

23 other digits with the same
241 place values.
+ 317

However, lining up the ending digits of decimal numbers
may not properly line up all the digits. We use another
method for decimal numbers, We line up decimal numbers
for addition or subtraction by lining up the decimal points.
The decimal point in the answer is in line with the other
decimal points. Empty places are treated as zeros.

When we line up ihe decimal
I points, we also align digits that
2.3 have the same place values.

2.41
+ 31.7
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Example 1

Solution

Example 2

Solution

Practice

Problem set

37

Add: 3.4 + 0.26 + 0.3

Line up the decimal points in the 3.4
problem and add. The decimal point 0.26
in the answer is placed in line with + 0.3
the other decimal points. 3.96

Subtract: 4.56 — 2.3

Line up the decimal points in the 4.56
problem and subtract. - 2.3
2.26

Add or subtract. Remember to line up the decimal points.

a, 3.46 + 0.2 b. 8.28 — 6.1
c. 0.735 + 0.21 d. 0.543 — 0.21
e. 043 + 0.1 + 0.413 f. 0.30 - 0.27
g. 0.6 + 0.7 h. 1.00 — 0.24
i. 0.9 + 0,12 j. 1.23 — 0.4

1, Sixty percent of the students in the class were girls.
“% What fraction of the students in the class were girls?

2. Penny broke 8 pencils on her math test. She broke half
“7 that many on her spelling test. How many did she
break in all?

3. What number must be added to three hundred
“ seventy-five to total one thousand?

4, 3.4 + 0.62 + 0.3 5. 4.56 — 3.2

{37}' {32)

6. $0.37 + $0.23 + $0.48 7. $5 — m = 5¢
(5) &




(1‘0).

{31}

10.
(12}

11.
{35)

12,
(18]

13.
(2}

16|
{24}

19.
{27}

20,

(29}
21,
(25}

22,
{18)

23.
(30}

24l
(14)

25.
(17)
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What is the next number in this sequence?
1, 10, 100, 1000, Yoo

Each side of a square is 100 cm long. How many tiles
1 cm on each edge are needed to cover the area?

Which digit is in the ten-millions’ place in 1,234,567,8907

Three of these numbers are equal. Which number is
different?

1 10

A — B. 0.1 C. D. 0.01
10 100
Estimate the product of 29, 42, and 39.
3210 + 3 14, 32,100 + 30 15. $10,000 — $345 .
(2) (1]
343 17, 3 — 15 18, 2 - 2
4 4 {36} 5 fz9) 3 2
124 ok 4al
3 3 3
1 3 1 3
C e — X -
ompare4A4O4><4

Convert the improper fraction 12 to a mixed number.
What is the average of 90 b, 84 lb, and 102 1b?
What is the least common multiple of 4 and 57

The temperature changed from 11°C at noon to —4°C at
8:00 p.m. How many degrees did the temperature drop?

The arrow points to what mixed number on this
number line?
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26.

{35}

27

(23

28.
(2

29,

(22}

30

(22} .

Write 0.3 and 0.9 as fractions. Then multiply the
fractions. Change the product to a decimal number.

Write three different fractions equal to 1. How can you
tell if a fraction is equal to 17

Instead of dividing 6 by 3, Sandy doubled both
numbers and divided 12 by 1. Do you think both
quotients are the same? Write a one or two sentence
reason for your answer.

The movie started at 2:50 p.m. and ended at 4:23 p.m.
How long was the movie?

Three fifths of the 25 students in the class were girls.
How many girls were in the class? Draw a diagram to
illustrate the problem.
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Example 1

Solution

Adding and subtracting decimal numbers and whole numbers 187 .

Adding and Subtracting Decimal
Numbers and Whole Numbers ¢
Squares

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

Mental Math: Count by 6’s from 6 to 72, Count by 7’s from 7 to 84.

a. (4 x 600) + {4 x 25) b. 8756 — 125 c. 56 — 19
d. $10.00 — $6.25 e. 1 of 150 §, $40.00

g. 10 + 10,— 2,+ 3, % 4,+ 1,x4,+ 2,+ 6,+7

Problem Solving: Teresa wanted to paint each face of a cube so
that the faces that were next to each other
were different colors. She wanted to use less
than six different colors. What is the fewest
number of different colors she could use?
Describe how the cube could be painted.

/

Here we show two ways to write three dollars,

$3 $3.00

We see that weé may write three dollars with or without a
decimal point. We may also write whole numbers with or
without a decimal point. Here are several ways we may
write the whole number three.

3 3. 3.0 3.00

A decimal point follows the ones’ place. A whole
number may be written with a decimal point after the
ones’ place. With a calculator, when we enter a whole
number a decimal point is displayed. It may be helpful to
write a whole number with a decimal point when adding
and subtracting decimal numbers with pencil and paper.

12 + 7.5

We line up decimal points when adding decimal numbers
so that we add digits with the same place values. The whole
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Example 2

Solution

Squares

Example 3

Solution

Example 4

number 12 may be written with a decimal point to the right
of the digit 2. We line up the decimal points and add.

12.
+ 7.b

19.5

12.75 — 5

We write the whole number 5 with a decimal point to its
right. Then we line up the decimal points and subtract.

12.75
- b,

7.75

We know that the four sides of a square are equal in
length. Therefore we can find the perimeter and area of a
square if we know the length of one side. Likewise, if we
know the perimeter of a square we can find the length of
each side and then the area of the square. We divide the
perimeter of a square by four to find the length of one side.

The perimeter of a square is 20 cm. What is the length of
each side?

Each side of a square is + of the perimeter. By dividing the
perimeter 20 cm by 4, we find the length of each side of
the square is 5 cm, as we show below.

5cm

5c¢cm 5¢cm

5¢em

The perimeter of a square is 12 inches. What is the area of
the square?




Solution

Practice

Problem set
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This is a two-step problem. First we find the length of each
side. Then we can find the area. We divide the perimeter 12
inches by 4 and find that the length of each side is 3 inches.

3in.

3in.

Now we multiply 3 inches by 3 inches and find that the
area of the square is 9 square inches,

a. 4 + 2.1 b. 43 - 2
c. 3 +04 d. 43.2 -5
e. 0.23 + 4 + 3.7 f. 6.3 -6
g, 12.5 + 10 h. 75.25 — 25

i. The perimeter of a square is 40 inches. How long is
each side?

j. The perimeter of a square is 24 inches. What is the
area of the square?

1

(20)

What is the largest factor of both 54 and 457

9. Roberto began saving $3 each week for summer camp,
(3 hich costs $126. How many weeks will it take to
save that amount of money?

3. Ghandi was born in 1869. How old was he when he
13 (ag assassinated in 19487 '

4, 3 + 1.2 5. 3.6 + 4 6. 5.63 — 1.2

{38} {38) {37}

7. 5.376 + 0.24 8, 475 — 0.6 9, $4 - w = 4¢
(37) (37) (3)
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10.

(35}

11.

(32)

120

{24)

13.

(38}

14.

{30)

15.

(27}

17,

{28)

19.

{30)

20.

{29}

21.
(19)

22,

(33}

23.
{16}

24.

{30)

26,
(9]

Write forty-seven hundredths
(a) as a fraction.

(b) as a decimal number.

Write (9 x 1000) + (4 x 10) + (3 x 1) in standard
notation.

Which digit is in the hundredths’ place in $123.457

The perimeter of a square is 100 inches. How long is
each side?

What is the least common multiple of 2, 3, and 47

2 2 ' 1
1— + 2= 16, 5 — 1=

3 (36) 4

3 4 7 11
Zof = 18, — x —
45 vy 10 10
(a) How many %’S arein 17

(b} Use the answer to part (a) to help you find the
number of ’s in 2.

Six of the nine players got on base. What fraction of
the players got on base?

List the factors of 30.
Write 35% as a reduced fraction.

Round 186,497 to the nearest thousand.

1. -4 g5, 22+ 23 + 24
3 {5} 3

Compare: 24 + 8 () 240 + 80
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27. Write 0.7 and 0.21 as fractions. Then multiply the

(35}

fractions. Change the product to a decimal number.

28. Peter bought ten carrots for $0.80. What was the cost
“ for each carrot?

29, Which of these fractions is closest to 17
{31} 4

AL B. 2 c. g D. ¢

5

30. If you know the perimeter of a square, you can find the
“¥ area of the square in two steps. Describe the two steps.

Multiplying Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

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

a. (4 x 700) + {4 x 25) b. 6 x 45 c. 67 — 29
d. $8.75 + $0.75 e. 5 of 350 £, &80
g 8 x5,+2,+1,+7,x3,+1,+10,+ 2

Problem Solving: Sam has many red socks, white socks, and
blue socks in a drawer. In the dark, Sam
pulled out two socks that did not match. How
many more socks does Sam need to pull
from the drawer to be certain to have a
matching pair?

To find the area of a rectangle that is 0.75 meter long and
0.5 meter wide, we multiply 0.75 m and 0.5 m.

0.75 m

0.5m
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Example 1

Solution

One way to multiply these numbers would be to write each
decimal number as a fraction and multiply the fractions.

0.75 x 0.5

b

75 _ 5 375

100 © 10 1000

The product 130% can be written as the decimal number 0.375.
We find the area of the rectangle is 0.375 square meter.

Notice that the product 0.375 has three decimal places
and that the factors 0.75 and 0.5 have a total of three
decimal places. Whenever we multiply decimal numbers,
the product has the same number of decimal places as
there are in all of the factors. This fact allows us to
multiply decimal numbers the same way we multiply
whole numbers. After multiplying, we count the total
number of decimal places in the factors and place the
decimal point in the answer so that the product has the
same number of decimal places.

Three decimal { 0.75 We do not align decimal

places in points. We just muitiply,
the factors U X 0.5  then count decimal places.
0.375
LV._I

Three decimal places
in the product

Multiply: 0.25 x 0.7

We set up the arithmetic as though we
were multiplying whole numbers,
ignoring the decimal points until after
we multiply., Next, we count the
number of digits to the right of the
decimal point in the two factors.
There are three. Then we pul a N
decimal point in the product three

places from the right-hand end. We

write .175 as 0.175.
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Example 2 Multiply: 1.6 x 3

Solution We multiply as though we were
multiplying whole numbers. Then we 167,
count decimal places in the factors. X }wace
There is only one. We count one place 4.8
in the product and place a decimal
point. The answer is 4.8.

Practice a.

Problem set 1.
39

7

(22)

(39}

(38)

10.

{35)

11.
{17}

15 x 0.3 b. 1.5 x 3
. 1.5 x 0.3 d. 0.15 x 3
. 1.6 x 1.5 f. 0.15 x 10
. 0.256 x 0.5 h, 0.025 x 100

Mount Everest, the world’s tallest mountain, is
twenty-nine thousand, twenty-ecight feet high. Use
digits to write that number.

There are three feet in a yard, How many yards high is
Mt. Everest?

Bam Bam says his pet dinosaur weighs 3 as much as a
garbage truck. If the truck weighs 12 tons, how much
does his dinosaur weigh?

0.25 x 0.5 (5}. $1.80 x 10 6. 63 x 0.7
2

(39}

123 +4 + 05 8, 12.34 — 5.6 9, $3.00 - $3

{37} {38}

A%
Write ten and three tenths
(a) as a decimal number.
(b) as a mixed number.

Think of two different fractions that are greater than
zero but less than one. Multiply the two fractions to
form a third fraction. For your answer to this problem,
write the three fractions in order from least to greatest.




194

Math 76

12. Write the decimal number one hundred twenty-three
{35)
thousandths.

}3. Write (6 x 100) + (4 x 10) in standard form,

32}

14, The perimeter of a square is 40 inches. How many square
“ " tiles 1 inch on each edge are needed to cover its area?

}5} What is the least common multiple (LCM]} of 2, 3, and 67
30

16. Convert 2—§’ to a mixed number and reduce the fraction.
(26)

1 2 3
170 -+ -1 — 1 18, - X
(24} (3 3) {29} 5

20. A pie was cut into six equal slices. Two slices were
% eaten, Then what fraction of the pie was left? (Reduce
answers when possible.)

19, 8

9
x p—
fz9) 9 8

W

21, What time is 25 hours before 1 a.m.?
(32}

22, On Tim’s last four assignments he had 26, 29, 28, and
¥ 25 correct answers, respectively. He averaged how
many correct answers on these papers?

23. Estimate the quotient when 7987 is divided by 39.

(26}

24. Compare: 365 — 364 () 364 — 365
(14}

25, Which digit in 3.675 has the same place value as the 4
(34
in 14.287

26. Use your ruler to find the length of the segment to the
“” nearest sixteenth of an inch.

27. Morton bought 12 pencils for $0.96. What was the cost
" for each pencil?




28,

(30

29,

{2}

30.

{39)
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(a) How many ¥’s are in 17
(b) Use the answer to part (a) to help you find the
number of {’s in 2.

Instead of dividing 390 by 15, Sandy divided both
numbers by 3 to make the problem 130 + 5. Then she
multiplied both of those numbers by two to
make 260 + 10. Find all three quotients.

Find the area of this rectangle.

0.5m

0.3m
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LESSON
40

Using zero
as a place
holder

Example 1

Solution

Using Zero as a Place Holder ¢
Circle Graphs

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

Mental Math: Count by 8’s from 8 to 96.

a. (4 x 800) + (4 x 25) b. 1500 + 750 c. 74 — 39
d. $8.25 — $1.50 | e. Double 240 £ 80
8. 4 x4, -1, +5,x6,+2,x2,+2,+6

Problem Solving: Copy this problem and fill in the ——
missing digits. x 9
2

When subtracting, multiplying, and dividing decimal
numbers, we often find a decimal place with no digit in it,
like these.

0.5 0.2 $0. 4
— 0.32 x 0.3 3)$0.12
0. 6 -

We may fill an empty decimal place with zero.

In Subtraction

In order to subtract it is sometimes A
: - 0.54
necessary to attach zeros to the top — 03
number. —
3 - 04
We place the decimal on the back of 30
the whole number and line up the B 0' 4
decimal points. We {ill the empty —26
place with zero and subtract. '
In Multiplication
When multiplying, we may need to
insert one or more zeros between the 0.2
multiplication answer and the decimal x 0.3
point to hold the other digits in their 0.06

proper places.
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Solution

Example 3

Solution

Circle graphs

Example 4

Circle graphs 197

0.12 x 0.3
We multiply and count three places. 0.12
We fill the empty place with zero. x 0.3

0.036

Use digits to write the decimal number twelve thousandths.,

The word “thousandths” tells us that there are three -place;.s
to the right of the decimal point.

; .

We fit the two digits of twelve in the last two places.

12

Then we fill the empty place with zero.

0.012

Circle graphs, which are sometimes called pie graphs or
pie charts, display quantitative information in fractions of
a circle, In the chart in Example 4, we see that dogs

" represent half of the pets belonging to the students in
" Brett’s classroom, Circle graphs often express the portions
-of a graph in percent form. Instead of stating the number of

dogs as 16, the graph might have stated the portion of pets
that are dogs as 50%.

Breti collected information from his classmates about their
pets. He displayed the information about the number of

‘pets in a circle graph. Use the information in this graph to

answer the following questions:

(a) How many pets are represented in
the graph? cals

(b} What fraction of the pets arc hirds? 8 dogs
(c} What percent of the pets are dogs? 10

4
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Solution (a) We add the number of dogs, cats, birds, and fish. The
total is 32,

(b) Birds are 4 of the 32 pets. The fraction 3% reduces to %.
So the circle graph was divided in a way to make the
bird portion of the circle 3 of the circle.

(c) Dogs are 16 of the 32 pets, which means that 1 of the
8 p 2
pets are dogs. From our fraction manipulatives we
know that } is equivalent to 50%.

Practice* a. 0.2 x 0.3 b. 4.6 — 0.46
c. 0.1 x 0.01 d. 0.4 - 0.32
e. 0,12 x 0.4 f.1 - 0098

. Write the decimal number ten and eleven thousandths.

ae

h. Refer to the circle graph in this lesson. What percent
of the pets are cats? ‘

- Problem set 1. Refer to the circle graph in this lesson and to your

40 “” fraction manipulatives, What percent of the pets are
birds? -

2. The first slaves were taken to the colony of Virginia in
% 1619. African slave trade ended in 1871. How many
years did the slave trade last?

3. White Rabbit is three and a half hours late for a very
® important date. If the time is 2:00 p.m., what was the
time of his date? 7

,.-//
4, 3 — 0.3 5. 1.2 — 0.12 6.1 — 0.1 .
{40} (4‘_0) {40} .
7. 0.12 x 0.2 8. 0.01 x 0.1 9, 4.8 x 0.23
{10) {40} ‘ {39)

{1(? Write one and two hundredths as a decimal number.,
40, - .

11. Write (6 x 10,000) + (8 x 100) in standard form.

(32} )
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12. A square room has a perimeter of 32 feet. How many -
“8 floor tiles 1 foot on a side are needed to cover the floor
of the room?

13, What is the least common multiple (LCM) of 2, 4, and 87

{30]

2 2 3

14. 6= = 15.-5 — 3=
{2) 63 * 43 {36} 8
5 2 5 2
16, — x = 17. 2= + 5=
1200 8 3 77 B 6
1 2 1 3
}23 Compare: 9 X 5 O 2 b 3

19. 1000 — w = 567

)

20. Eighteen of the thirty students in the class received
“J A’s. What fraction of the class received A’s?

21. How many whole numbers are factors of 1007
(19)

(22. Round $4167 to the nearest hundred dollars.

16}

The circle graph below gives us some information about
the test scores of some students who took a test. Use the
information in this graph to answer questions 23-26.

A
15 students

¢ B
10 students

5 sluqenis

23. How many students took the test?

. (40)

- 24, What fraction of the students received a grade of C on
ta0) -
the test? o
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25.

(40}

26.

(40}

27,

{40}

28,

{2}

29,

(33}

30.

{(17)

What percent of the students received an A on the test?

Write a “larger-smaller-difference” question that refers
to this graph. Then answer the question.

In Example 2 of this lesson is the following multi-
plication fact:

0.12 x 0.3 = (.036

Arrange these numbers to form another multiplication
fact and two division facts.

Instead of dividing 240 by 15, Sandy divided both
numbers by 3 to make 80 + 5. Then she doubled both
numbers to make 160 + 10. Find all three quotients.

Forty percent of the 25 students in the class are boys.
Write 40% as a reduced fraction. Then find the
numbers of boys in the class.

What mixed number is represented by point A on this
number line?




LESSON
41

Renaming Fractions by Multiplyingby 1~ 201

Renaming Fractions by
Multiplying by 1

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12’s from 12 to 96.

a. 4 x 125 b. 825 + 50 c. 67 + 8
d. $6.75 + $2.50 e. 1 of 1000 f, 2%

g 3 x4,—2,%5~2,+6,+ 1,+ 3

Problem Solving: The average of two numbers is 25. If one of
the numbers is 19, what is the other number?

With our fraction manipulatives we have seen that the
same fraction may be named many different ways. Here
we show six ways to name the fraction L

In this lesson we will practice renaming a fraction by
multiplying the fraction by a fraction equal to 1. Here we
show six ways to name 1 as a fraction.

We know that when we multiply a number by 1, the
product equals the number multiplied. So if we multiply 1
by 1, the answer is 3.
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Example 1

Solution

Example 2

Solution

However, if we multiply 1 by a fraction equal to 1, the
answer will be-a different name for 3. We multiply 1 by 2,
3 and % to make three different fractions equal to 3.

The fractions %, %, and % are all equivalent to %

Write a fraction equal to 7 that has a denominator of 20.

1 7

2 20

To rename a fraction, we multiply the fraction by a
fraction equal to 1. The denominator of £ is 2, We want to
make an equivalent fraction with a denominator of 20.

7

T 20
N

Since we need to multiply the denominator by 10, we
multiply 7 by 12,

1
2

1,10 _ 10
2 10 20

Write  and § as fractions with denominators of 6. Then add
the renamed fractions,

We multiply each fraction by a fraction equal to one to
form fractions that have a denominator of 6.

. 1 ?
3 B

We multiply 3 by 3. We multiply % by 2.

1 2
_x__
3 2

2
6

B ]

3 3
X — = =
3 6
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The renamed fractions are § and 2. We are told to add
these fractions.

5
+ 5= =
6

i

Practice Complete each equivalent fraction by multiplying each
fraction by a fraction equal to 1.

a.

Problem set 1.
41 v

2

{1 2)‘

3

!31)'

4

(33).

? ?
—]; = b. % w2
3 12 3 6
3 ? 3
= X d. T
4 8 4 12

Write £ and ; as fractions with denominators of 12.
Then add the renamed fractions.

as a fraction with 12 as the denominator.

. Reduce the

Write 4
Subtract the renamed fraction from
subtraction answer.

Write 3 and £ as fractions with denominators of 6.
Then add the renamed fractions. Write the answer as a
mixed number.

Our own galaxy, the Milky Way, may contain two
hundred billion stars. Write that number.

The rectangular school yard is 120 yards long and 40
yards wide. How many square yards is its area?

Write 40% as a reduced fraction.

In problems 5 and 6, multiply 3 by a fraction equal to 1 to
complete each equivalent fraction.

3.
{41}

7.

{36)

17 6 11
2 8 @i 2 10
4.32 + 0.6 + 11 8. 6.3 — 0.54

(37}
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22, Estimate the quotient of

9. 0.15 x 0.15
(10)

10. What is the reciprocal of &7
(30}

11. Which digit in 12,345 has the same place value as the
©9 6 in 67.897

12. What is the least common multiple of 3, 4, and 67

(30} .

3 4 ' 2 8 1
13, 5= + 4= 14, 6 — 4— 15, — x =
(27) b 5 {27) 3 o 3 2
16. § X 3 17, 1 - 1 18, 10 — 5
fze9 B (27) 4 e 10 5

19, Make three different fractions that are equal to 3 by
“J multiplying % by three different fraction names for 1.

20. List the factors of 35.

a9’
21, In three games Alma’s scores were 12,643, 9870, and
4% 14,261, What was her average score per game?

8176
(16} 41

23, How many doughnuts are in £ of a dozen? Draw a
#%  diagram to illustrate the problem.

24

Write 3 with a denominator of 8. Subtract the renamed
(1)

fraction from %.

25. What is the perimeter of this 04m
@ rectangle?

0.2m

EZ()i What is the area of this rectangle?
31




27.

(1}

28.

(2}

29.

(32}

30,

(30}
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The regular price (r) minus the discount {d) equals the
sale price (s).

r—-d=s
Arrange these letters to form another subtraction fact
and two addition facts.

Here we show the same division problem written three
different ways. Identity which number is the divisor,
which is the dividend, and which is the quotient.

20 5 L
2 =5 430 0t4=5

What time is 23 hours after 11:45 a.m.?

(a) How many %’s arein 17

(b) Use your answer to part (a) to help you find the
number of ¢’s in 3.
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LESSON Equivalent Division Problems e
42 Missing Number Problems with
Fractions and Decimals

Facts Practice: 100 Subtraction Facts (Test C in Test Masters)
Mental Math: Count by 6’s to 72. Count by 8’s to 96,

a. 4 x 225 b. 720 — 200 c. 37 + 28
d. $200 — $175 e. 2 of 1200 f, $70.00

g8 8 x4, -2,x2,+3,+7,x2,+3

Problem Solving: You can “roll” six different numbers with one
number cube (1-6). You can roll eleven
different numbers with two number cubes
(2—-12). How many different numbers can you
roll with three number cubes?

Equivalent The following two division problems have the same
division quotient. We call them equivalent division problems.
problems Which problem seems easier to perform mentally?

(a) 700 + 14
(b) 350 = 7

We can change problem (a) {0 problem (b) by dividing
both 700 and 14 by 2.

700 + 14

|

Divide both 700 and 14 by 2.

I.

.350 = 7 7

By d1v1d1ng both the dividend and divisor by the same
number, in this case 2, we formed an equivalent d1v1smn
problem that was easier to divide mentally.
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Solution
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We may also form equivalent division problems by
multiplying the dividend and divisor by the same number.
Consider the following equivalent problems:

1 1
(€} 75+ 5
(d) 15 = 1

We changed problem (c) to problem (d) by doubling both
73 and 3, that is, by multiplying both numbers by 2.
1 1

79 * 7

i

Multiply both 71 and 1 by 2.

l

15 + 1

Make an equivalent division problem; then calculate the
quotient. '

1200 + 16

Instead of dividing 1200 by the two-digit number 16, we
can divide both the dividend and the divisor by 2 to form
the equivalent division of 600 divided by 8.

' Divide both 75

) - numbers by 2.
16)1200 ——  8)600

56
40
40
0

Both quotlents are 75, but d1v1dmg by 8 is easier than
dwldmg by 16.
Notice that there are often equwalent problems that
can be made. . -
1200 + 16 — 600 + 8 —> 300 + 4 — 150 + 2

All of these 'probleln‘.is‘have the same quotient.
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Example 2

Solution

Missing
number
problems
with
fractions

and decimals

Example 3

Solution

Example 4

Find an equivalent problem for this division problem and
calculate the quotient.

1 1
7= + 2—
2 2

Instead of performing the division with these mixed
numbers, we will double both numbers to make a whole
number division problem.

1. ,1
75 + 23

!

Multiply both 71 and 21 by 2.

l

15 -+ 5 =3

Since Lessons 3 and 4 we have practiced finding missing
numbers in whole number arithmetic problems. Beginning
in this lesson we will find missing numbers in fraction
and decimal problems. If you encounter a problem and
you feel unsure how to find the solution, try making up a
similar, easier problem to help you think of how to find
the answer.,

d—-5 =32

This problem is similar to d — 5 = 3. We remember that
we find the first number of a subtraction problem by
adding the other two numbers.

5
+ 3.2

8.2
We find that d equals 8.2,

1 _ 4
+ ===
f+5 75




Solution

Example 5

Solution

Practice

Problem set
42

Problemset 42 209

This problem is like f + 1 = 4. We can find a missing
addend by subtracting the known addend from the sum,

Ot
G =

3
5

We find that fequals 3,
gn =1
5

Two numbers are multiplied and the product is 1. This is
only true when the two factors are reciprocals. So the
problem is to find the reciprocal of the known factor, 2,
Reversing the terms of { makes the fraction 3,

15

3.5 2
5 3 15

, which equals 1
We find that n equals 3.

a. Make an equivalent division problem for 5 + 1 by
multiplying both the dividend and divisor by 3. Then
find the quotient.

b. Make an equivalent division problem for 266 + 14 that
has a one-digit divisor. Then find the quotient.

1 4
.5 —d = 3.2 d f-==2
€ f-5=3%
1 3
. +1= = 4 f. ~w =1
e, m 5 8W

1. What number must be added to six thousand, eighty-
“I" four to get a sum of ten thousand?

2, If one hundred fifty knights could sit at the Round
% Table and only one hundred twenty-eight knights were
seated, then how many empty places were at the table?
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(52)

(12}

(29)

10.
(41)

12

(29)

13.
(14

14.

(35}

15

(18)

16,

(38

18.

(39)
20,

(38)

21.

{26}

22,

(42}

Frank started running the marathon at 11:50 am. and
finished 2 hours and 11 minutes later. At what time

did he finish?

7 3 4 3
3— — 11— 5. 6 — w = 1= 6, m - 4= = 6—

8 8 (42} b a2 4 4
—5—><1 8.§x5 9. -n =1

8 5 (zs 4 (42} 3

?

2 = — 11, 1 = =

3 6 (415 . 2

2 2 2
Compare: = Zx =
prezO2 5

The temperature was 8°F at midnight but dropped 15°F
by morning. What was the morning temperature?

Write the decimal number for nine and twelve

hundredths.
Round 67,492,384 to the nearest million.

17, 12 — d = 1.43

(42}

46.37 + 593 + 14

19. 0.6 x 0.4 x 0.2
40}

0.37 x 100

The perimeter of a square room is 80 feet. The area of
the room is how many square feet?

Divide 100 by 16 and wrile the answer as a mixed
number. Reduce the fraction part of the mixed number.

Instead of dividing 100 by 16, Sandy divided the
dividend and divisor by 4. What new division
problem did Sandy make? What is the quotient?
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23. Make an equivalent division problem for 41 + 1 by
% doubling both the dividend and divisor and then find
the quotient.

(2% What is the least common multiple (LCM) of 4, 6, and 87
aa,

25, What are the next three numbers in this sequence?
(17)

16+ 81 162 4 167 §° 16? 3 N PR

26. Find the length of this segment to the nearest eighth of
47 an inch,

27, To what mixed number on this number line is the
U7 arrow pointing?

1 ] r I t
i LI B S A B L I | li
3 4 5 6
28, Write 3 and + as fractions with denominators of 10.
“ Then add the renamed fractions.

29, Forty percent of the 20 seats on the bus were

“%) gccupied. Write 40% as a reduced fraction. Then find
the number of seats that were occupied. Draw a
diagram to illustrate the problem,

39. Describe how to form the reciprocal of a fraction.
{30
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LESSON

43

Simplifying

decimal
numbers

Example 1

Solution

Simplifying Decimal Numbers °
Comparing Decimal Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

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

a. 4 x 325 b. 426 + 35 c. 28 + 57
d. $8.50 + $2.75 e. 3 of 1400 f, 81500

g 6 x 8—3,+5+1,%x6+3,+9

Problem Solving: Jeana folded a square paper in half

from top to bottom. Then she [~~~ )
folded the folded paper in half from
left to right so that the four corners
were together at the lower right, ~_-
Then she cut off the lower right gut
corners as shown. What will the
paper look like when it is unfolded? 4 combrs

Perform these two subtractions with a calculator. Which
calculator answer differs from the printed answer?

425 4.25
— 125 - 1.25
300 3.00

A calculator automatically simplifies decimal numbers,
Zeros at the end of a decimal number are removed. A
decimal point at the end of a whole number is shown on a
calculator although we usually remove the decimal point if
no digits follow it. So 3.00 simplifies to 3. on a calculator.
We remove the decimal point and write 3 only.

Multiply 0.25 and 0.04 and simplify the product.

We multiply.

0.25
x 0.04

0.0100




Comparing
decimal
numbers

Example 2

Solution

Example 3

Comparing decimal numbers 213

If we perform this multiplication on a calculator the
answer 0.01 is displayed. The calculator simplifies the
answer by removing zeros at the end of a decimal number.

0.0100 simplifies to 0.01

Decimal answers in this book are printed in simplified
form unless otherwise stated.

Zeros at the end of a decimal number do not affect the
value of the decimal number. Each of these decimal
numbers has the same value because the 3 is in the tenths’
place.

0.3 030  0.300

Although 0.3 is the simplified form, sometimes it is
useful to attach extra zeros to a decimal number. For
instance, comparing decimal numbers can be easier if the
numbers being compared have the same number of
decimal places.

Compare: 0.3 () 0.303

When comparing decimal numbers it is important to pay
close attention to place values. Writing both numbers with
the same number of decimal places can make the job of
comparing easier. We will attach two zeros to 0.3 so that it
has three decimal places like 0.303,

03 () o0.303

l

0.300 () 0.303

We see that 300 thousandths is less than 303 thousandths.
We write our answer this way.

0.3 < 0.303

Arrange these numbers in order from least to greatest:

0.3 0.042 0.24 0.235
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Solution We will write each number with three decimal places.
0.300 0.042 0.240 0.235

Then we arrange the numbers in order, omitting ending
ZEros.

0.042 0.235 0.24 0.3

Practice Write these numbers in simplified form:
a. 0.0500 b. 50.00

¢, 1.250 d. 4.000

Compare these decimal numbers:
e. 0.2(0)0.15

f. 12.5()1.25
g, 0.012()0.12
h. 0.31()0.039
i, 0.4(0)040

j» Write these numbers in order from least to greatest.
0.12, 0.125, 0.015, 0.2

Problem set 1, What is the sum of the third multiple of four and the
43 7 third multiple of five?

2. One mile is 5280 feet. How many feet is five miles?
(13)

Mt. Everest is 29,028 feet high. Mt. Whitney is 14,495 feet
high. Use this information to answer questions 3 and 4.

3. Mt. Everest is how many feet higher than Mt. Whitney?
(13)

4, How many feet more than 5 miles high is Mt. Everest?
%" (Refer to question 2.)




f42)

{27).

(30}.

(35}

10.
{2)

12

{43) .

13.

{3z}

14

(42}.

15.
{30}

16.

{30}

17.
(42)

18.

{42}

19.

(39}
22.

{18}

23.
{26}

24,
(10}
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e — w o= 4 6. m —6 = 13
3 {42) 5 5
72_11
4 4

What is the reciprocal of 27

Write thirty-two thousandths as a decimal number.

6)24,042 11. 10)$36.00

(z}

Compare: 0.25()0.125

Write the standard numeral for {6 x 100} + (4 x 1).

Write a division problem that is equivalent to 8} + 1

2
by doubling the dividend and divisor. Then find the
gquotient.

(a) How many %’s are in 17

(b) Use your answer to part (a} to help you find the
number of ¥'s in 3.

What is the least common multiple of 2, 3, 4, and 67

6.74 + 0,285 + f = 11.025

0.4 ~ d = 0.33

1.6 x 4.2 20, 3 = L 21, 2 =
' ' @y 4 12 Gy 3 12

Find the average of 26, 37, 42, and 43.
Round 364,857 to the nearest thousand.

Write the next two numbers in this sequence.
1,6,4,9,7,12, ,

PEE—
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25
(19}

26
(33}

27
(1)

28
{28}

29

(32}

30
(43}

31
(17}

. List the factors of 100.

. Write 9% as a fraction. Then write the fraction as a
decimal number.

. Write 2 and £ as fractions with denominators of 12.
Then add the renamed fractions.

. Which percent best describes the
shaded portion of this rectangle and
why?

A. 80% B. 40%
C. 60% D. 20%

. Walt started working at 10:30 am. and finished
working at 2:15 p.m. How many hours and minutes
did Walt work?

. Which of these numbers is closest to 17
A. 01 B. 0.8 C. 1.1 D. 1.2

. What mixed number corresponds to point x on this
number line?
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Example 1

Solution

Example 2

Solution

Dividing a Decimal Number by a Whole Number 217

Dividing a Decimal Number
by a Whole Number

Facts Practice: 90 Division Facts (Test F in Test Masters)

Mental Math: Count up and down by 25’s between 25 and 300.

a. 4 x 425 - b. 375 + 500 c. 77 + 18
d. $12.00 — $1.25 e, 3 of 1500 £, $40.00

g 4 x8,—-2,+3,+2,+ 3,x5,+1,+3

Problem Solving: Sheldon used six blocks to build this
three-step shape. How many blocks
would be in a six-step shape?

Dividing a decimal number by a whole number is like
dividing dollars and cents by a whole number.

$0.45 0.45

5)$2.25 5)2.25

Notice that the decimal point in the quotient is
directly above the decimal point in the dividend. Decimal
division answers are not written with remainders. Instead,
we attach zeros to the end of the number we are dividing
and continue dividing.

3)4.2

The decimal point in the quotient is 1.4
straight up from the decimal point in 3)4.2
the dividend. 3
12

12

0

3)0.24

The decimal point in the quotient is 0.08
straight up. We fill the empty place 3)0.24
with zero. 24
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Example 3 5)0.6

Solution The decimal point in the quotient is 0.12
straight up. To complete the division, 5)0.60

-we attach a zero to 0.6 making the 5
equivalent decimal number 0.60. 10

Then we continue dividing. 10

‘ 0

Practice* a. The distance from Margaret’s house to school and back
is 3.6 miles. How far does Margaret live from school?

b. The perimeter of a square is 6.4 metérs. How long is
each side of the square?

Find each quotient:

C. % d. 06 + 4 e. 2)0.14
hoacs g ald  n 0O
i. 10)1.4 j. % k. 0.1 + 4

Teacher Note: As a class activity, conduct a survey of class
members and members of their families to find.
the favorite movies of the population. Set the

" rules for the survey in class. Students should
collect responses at home. Assemble and display
the data collected at a later class meeting.

I

Problem set 1. By what fraction must 2 be multiplied .to have a
44 “” product equal to 17 L '

(2). How,maﬁy fwenty-dollar-biﬁs eQual one thous:and dollars?
15 . . :

3. Cindy made % of her 24 shotsat the basket. Each basket
“? was worth 2 points. How many points did she make?




(44)

(30}

(42)

. 10.

(27)
11.
(18)
12.
(s8],
14,

{38}

16.

{26)

17,

+ {15}

18.
{28}

20,
{41

21.

) gquare is how’ many square feet?

22.

(33}

23.

{17}
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'354.5  5.8)0.24 6. 5)0.8

: {44} {44)
. What is the least common multiple (LCM) of 2, 4, 6,
and 87

3 2 4
6 —m= 2— 9, — 2= = h=
10 {42) & 5 5

1
4— — 2—
8

3
8
Estimate the product of 694 and 412.

536 + 9 + 0.742 13. m — 1.56 = 144

{42}

0.7 x 0.6 x 0.5 15. 0.46 x 0.17
40}

Convert the improper fraction 42 to a mixed number
with the fraction reduced.

Brenda’s car traveled 177A6 miles on 8 gallons of gas.
Her car traveled an average of how many miles p81
gallon? Use an equal groups ’ pattern.

3 . ' : 9 2
~of6 19, = x =
8 tz9) 4 * 3
Write a fraction equal to 2 that has 12 as the
denominator. Then subtract ;; from the *fraction.

Reduce the answer.
The. peumeter of a square is 24 feet. The area of the

Write 27% as a fraction. Then wnte the fraction as a
decnnal number. '

-

Use your ruler to find the length
of this rectangle to the nearest
eighth of an inch.
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24, Seventy-five percent of the 20 answers were correct.
#42) Write 75% as a reduced fraction. Then find the

25.

{29}

26.

{23)

27.

{35)

28,

f42)

29.

{18)

30,

(44}

number of answers that were correct. Illustrate the
fractional part problem, '

The product of § and 2 is 1,
1 2 1
— X — = =
2 3 3

Arrange these numbers to form another multiplication
fact and two division facts.

Which percent best describes the
shaded portion of this circle?
Why?

A. 80% B. 60%
C. 40% D. 20%

Write nine hundredths
(a) as a fraction,

(b) as a decimal number.

Write a division problem that is equivalent to 5 + 3
by multiplying both the dividend and divisor by three.
Then find the quotient.

The average number of students in three classrooms
was 24. Altogether, how many students were in the
three classrooms?

Ask your family members about their favorite movies.
Record the information to add to the class survey.
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LESSON ~ Writing Decimal Numbers in |

45 - Expanded Notation ¢ Other
Multiplication Forms

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12’s from 12 to 108.

a. 4 x 525 | b. 567 - 120 c. 38 + 17
d. $5.75 + $2.50 e. 3 of 950 £ 20

g 9 x7,+1,+8x 3,+1,x2,-1,+7

Problem Solving: Copy this problem and fill in the ___
missing digits. +

Writing We may use expanded notation to write decimal numbers
decimal just as we use expanded notation to write whole numbers.
numbers in The values of some decimal places are shown in this table, -

expanded
notation

Decimal Place Values

1 1 E 1
10 100 1000

]
ones’ tenths’ hundredths’ thousandths’

We write 4.025 in expanded notation this way:

1) 1
ax ) +lax—t|4+l5x—=-
(4 x1) ( 100] ( % 1000}

The zero that serves as a place holder is usually not
included in expanded notation.

Example 1 Write 5.06 in expanded notation.
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Solution

Example 2

Solution

Other
multiplication
forms

The 5 is in the ones’ place and the 6 is in the hundredths’
place.

1
(5X1)+(6XE6J

Write (4 X -1%} + (5 X ﬁj Aasa dec:imal number,

We write a decimal number with a 4 in the.tenths’ place '
and a 5 in the thousandths’ place. No dlglts in the ones’ "
place or hundredths’ place are indicated, so we write zeros

in those places.

0.405

To indicate multiplication we may use a times sign, a dot,
or write the numbers side by side without a sign. Each of
these expressions means that / and w are multiplied.

(1} I x w 2)1 - w (3) Iw

Notice that the multiplication dot in form (2) is
elevated and is not in the position of a decimal point,
Form (3) may be used to show the multiplication of two or
more letters, of a number and a letter, or of two numbers.

Iwh  4s  3(5)

When two numbers like 3 and 5 are multiplied, one or
more sets of parentheses may be used so that 3 times 5 is
not confused with 35. Each of these ways is a proper use of
parentheses to indicate the multiplication of 3 and 5,
although the first form is most commonly used.

3(5) (3)5) (35

Recall that the order of two factors may be reversed
without changing the product.

3.5=5-3
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Solution

Example 4

Solution

Practice*
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This property of multiplication is known as the
commutative property of multiplication. We may use this
property to rearrange factors in an expression.

.3.2-5.3.
\J U

2 5=2+.2:3-3:5:5

1f I equals 8 and w equals 5, then what number does Iw equal?

The expression Jw means I times w. We are given that

1= 8 and w = 5. So Iw equals 8 times 5, which is 40.

Use the commutative property of multiplication to arrange

‘these factors in order from least to greatest.

2.5.2.7.2-3-2-3

We are not told to multiply the factors, just to rearrange
the factors. '

2.2.2:2-3-3:-5-7

Write these numbers in expanded notation:
a. 2.05

,b' 20.5
c. 0.205

Write these numbers in decimal form:

d. (7x10]+(8x£6]

: 1 1
e. (6 X Tﬁ‘) + (4 X EﬁJ
Multiply as indicated:

1Y 1
f. 4(2.5) g. 75 h. (5](5)
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Problem set
45

iLIf ] =6, w=5, and h = 4, then what number does
Iwh equal? - '

j- Use the commutative property to arrange the factors in
the numerator and the denominator in order from least
to greatest. (Do not move factors between the
numerator and deneminator.)

3-5-2:-5:2.3
2-2-312~7

Teacher Note: Conclude the Favorite Movie Survey by tallying
' the responses in a frequency table and by
displaying the results in a graph.

1. When a fraction with a numerator of 30 and a
#%  denominator of 8 is converted to a mixed number and
reduced, what is the result?

Normal body temperature is 98.6° on the Fahrenheit
scale. A person with a temperature of 100.2°F would
have a temperature how many degrees above normal?
Use a “larger-smaller-difference” pattern.

(i3]

{3}. Four and twenty blackbirds is how many dozen?
15

{;45}. Write (5 x 10) + (6 X —1%) + (7 X ﬁ) in decimal form.
Twenty-one percent of the earth’s atmosphere is
oxygen. Write 21% as a fraction. Then write the
fraction as a decimal number.

(59)

6. Twenty-one percent is slightly more than 20%. Twenty
9 percent is equivalent to what reduced fraction?

7. 5)6.35 8. 4)0.5 9. 8)1.0
{44} {44} {44)
-10.X+3§39 11.161+4%

(12) 8 , (27)




Problem set 45
7 3
12, - 1= = 2-
{42) y 8 8
’(13:. 5.63 + 26.9 + 12 + w = 44.53
12
14. 1 — g = 0.235
{42}
15. 3.7 0.25 16 3 ! 17 3 !
. . X A . T = . —_— = ——
{39) (1) 4 8 w1y 4 12

:{1{3 What is the least common multiple of 3, 4, and 87
36 .

1
19. Com e 0.1
19. Compare: 7o O

225

20. Which digit is in the thousandths’ place in 1,234.56787

(34}

%1} Estimate the quotient when 3967 is divided by 48.
18

22. The area of a square is 100 square centimeters. How

“¥ Jong is each side?

23. There are 100 centimeters in 1 meter and 1000 meters in
@ 1 kilometer. How many centimeters are in 2 kilometers?

9q4. 1 4 a5 |33
(zay 2 B {45) 4 |3

{45}

26. If b = 8 and h = 4, then what number does bh equal?

27. Use the commutative property of multiplication to
“J rearrange these factors in order from least to greatest.

3.7-2:5+2-:-3-3-5

28. Use your ruler to find the width of
@7 this rectangle to the nearest eighth
of an inch.
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LESSON
46

29. (a) How many 2’s are in 17
{30} '
(b) Use your answer to part (a) to find the number of
3s, 2
5 81n 3.

30. Rename 3 and 3 so that the denominators of the
“ yenamed fractions are 6. Then add the renamed
fractions,

Mentally Multiplying Decimal
Numbers by 10 and by 100

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

Mental Math: Count by 9’s from 9 to 108.
a. 4 x 925 b. 3 x 87 c. 56 - 19
d. $9.00 — $1.25 -e. 1 of$12.50 f, $25.00
g 6 x 8+ 2,x2,-10,+ 9,+ 5,+ 3,+ 1,+ 6

Problem Solving: The average of two numbers is 44. If one of
the numbers is 34, what is the other number?

When we multiply whole numbers by 10 or by 100 we
may mentally attach zeros to the number we are
multiplying to find the product.

24 x 10 = 240
24 x 100 = 2400

It may seem that we are just attaching zeros, but we are
actually shifting the digits to the left. When we multiply 24
by 10, the digits shiit one place to the left. When we
multiply 24 by 100, the digits shift two places to the left.
The zeros hold the 2 and the 4 in their proper places.

1000s| 100s | 10s 1s

2 4 24

one-place shift 2 4 0 24 x 10

fwo-place shift 2 4 0 ¢ 24 x 100




Example 1

Solution

Example 2

Solution
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When we multiply a decimal number by 10, the digits
shift one place to the left. When we multiply by 100, the
digits shift two places to the left. Here we show the
products when 0.24 is multiplied by 10 and by 100.

i PR I
10s 1s 103 1003
0 2 0.24
2 4 0.24 x 10
2 4 . 0.24 x 100

Although it is the digits that are shifting one or two
places to the left, we get the same effect by shifting the
decimal point one or two places to the right.

0.24 x 10 = 2.4 0.24 x 100 = 24
one-place shift two-place shift

3.75 x 10

Since we are multiplying by 10, the product will have the
same digits as 3.75, but the digits will be shifted one place.
The product will be 10 times as large, so we mentally shift
the decimal point one place to the right.

3.75 x 10 = 37.5 (one-place shift)

We do not need to attach any zeros because the
decimal point serves to hold the digits in their proper
places.

3.75 x 100

Multiplying by 100, we mentally shift the decimal point
two places to the right.

3.75 x 100 = 375. (two-place shift)

We do not need to attach zeros. Since there are no
decimal places we may remove the decimal point to
simplify the answer.

375
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Example 3

Solution

Practice

Problem set
46

1.2 10
0.4 10

Multiplying 1.2 and 0.4 by 10 shifts both decimal points
one place.

12 10 _ 12

0.4 10 4
The expression 12 means to divide 12 by 4.

12

=3
4

Mentally calculate the product of each multiplication:

a. 0.35 x 10 b. 0.35 x 100
c. 2.5 x 10 d. 2.5 x 100
e. .125 x 10 f. 0.125 x 100

Answer “true” or “false” to the following statements:
g. 1f0.04 is multiplied by 10, the product is a whole number.

h. If 0.04 is multiplied by 100, the product is a whole number.

Multiply as shown. Then complete the division,

1.5 10 . 2.5 100
I —— X — Jo T X
0.5 10 0.05 100

1, The first positive odd number is 1. The second is 3.
“9 What is the tenth positive odd number?

2. Giant tidal waves can travel 500 miles per hour. How
% long would it take a tidal wave traveling at that speed
to cross 3000 miles of ocean? ‘

3. José bought Carmen one dozen red roses, two for each
“ month he had known her. How long had he known her?

4. m - 1.25 = 3.75 5. (0.5)(0.12}

{42} (39}




(45)
(45)

(33)

(14)

11,
(4}

13.

(29}

14.

(42}

16.

(27)

18.
(41}

20.
(18}

21,
(19)

22,

{461

23.
(45

24,
(s
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If s = %, then what number does 4s equal?
Write 6.25 in expanded notation.

Write 99% as a fraction, Then write the fraction as a
decimal number.

12)0.18 (1(3. 10)12.30
44
w+ 12 = 36 12, 5y = 1.25
(12)
Three of the twelve months begin with the letter J.

What fraction of the months begin with J?

n+ 55 = 10 15. m - 62 = 33
12 {42} 5 5

3 3 5 5
8= + h— 17, - —

2" g e’ 3 4

3 T 3 ?
- = 19| - = —

4 20 417 D 20
Bob’s scores on his first five tests were 18, 20, 18, 20,

and 20. His average score is closest to which of these
numbers?

A, 17 B. 18 C. 19 D. 20
/

%
Which factors of 20 are also factors of 307
Mentally calculate the product of 6.25 and 10.

Multiply as shown. Then complete the division,
1.25 10

0.5 10

What number is equal to “threescore and ten”?
(Remember, a score is 20.)
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25, Use the chart to find out how many more days it takes
49 Mars to go around the sun than it takes the earth to go

26. In the time it takes Mars to travel around the sun once,
% yenus travels around the sun about how many times?

around the sun.

Earth days to

Planet orbit the sun
Mercury 88
Venus 225
Earth 365
Mars 687

27, Use your ruler to find the length

(17}

28
(s

29
{41}

30. When we mentally multiply 15 by 10, we may think of
attaching a zero to 15 to make the product 150. When we
multiply 1.5 by 10, why can’t we attach a zero to make the

(48}

and width of this rectangle.

. Galculate the perimeter of the rectangle in problem 27.

. Rename £ so the denominator of the renamed fraction
is 10. Then subtract the renamed fraction from

Remember to reduce the answer.

product 1.507
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Subtracting Mixed Numbers with
Regrouping, Part 1

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 3’s between 2 and 3.

a. 8 x 25 b. 630 — 50 c. 62 + 19
d. $4.50 + 75¢ e. 3 of $15.00 £, 82500
g 4x7,—-1, + 3,x4,+6,%x 3,+ 2

Problem Solving: Brad’s first two test scores were 85 and 85.
What score does he need on his third test to
have an average score of 90 on his first three
tests?

Here is another “some went away” story about pies.

There were 4, pies on the restaurant shelf. The
server sliced one of the whole pies into sixths.
Then the server removed 12 p1es. How many pies
were left on the she]f?

We will illustrate thls story with circles. There were 43
ples on the shelf.

The server sliced one of the pies into sixths. This makes
3Z pies, which equals 43 pies.
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The server removed 12 pies. So 22 pies were left on the shelf.

Now we will show the arithmetic for subtracting 1%
from 47,

41 pies

—1Z pies

We cannot subtract 2 from 3, so we will rename 43. Just
as the server sliced one of the pies into sixths, so we will
take one of the four wholes and change it to 2. This
makes three wholes plus £ plus . We combine the & and
%;, which makes 3-3—.

345wy
45 2 3% pies
~ 12 ~ 1% pies
22 ples
1 2
Example 5 — 27
P 3 3

Solution We cannot subtract % from 3, so we will rename 53. We
take one of the five wholes and make 2. Then we combine
2 and 4 to make 4%. Now we subtract.

4 +

Wi
[ME]

+

[

[N ]
w0 Lo
(=11 SN
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d.,

1,
{18}

2

(46)

3

(32)

4

(43)

(43)

7

(11)

(167

10.

{44)

13.

{45}

14.

{45)

15.

£
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1 2 2

al b. 3% C. 5%

2 3 3

- 15 ~ 2% -
1 3 1

53 e. 75 f, 6,

4 10 3

~ 2 ~ 443 ~ %

The average of two numbers is ten. What is the sum of
the two numbers?

What would be the cost of 10.0 gallons of gasoline
priced at $1.449 per gallon?

The movie started at 11:45 a.m. and ended at 1:20 p.m.
The movie was how many hours and minutes long?

Three of these numbers are equal to each other. Which
number is different?

A L B. 0.2 G. 0.5 p. 10

2 20
Arrange these numbers in order from least to greatest:

1.02 0.102 0.12 1.20

0.1 + 0.2 + 0.3 + 04 7. (8)(0.125)

{39}

The hike to the waterfall was 3 miles. After hiking 2.1
miles, how many more miles was it to the waterfall?

Estimate the sum of 4967, 8142, and 6890,

8)0.144 11. 6)0.9 12. 4)0.9

{44) (44)

What is the price of 100 pens at 39¢ each?

Write (5 x 10) + (6 x =) + (4 x 155) as a standard
number.

What is the least common multiple of 6 and 87
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16.

(42}

18.
{42}

20.
(22}

21,
{14}

22,
(18)

23,
(41}

24,
(8)

25.

(31}

26.

(45}

27,

{23)

28.

{41)

29.

{46}

30,

{47}

7 5 2
_ 7l = 52 17. 12 — m = 52
Wm g T g i m = 9
3 1 9 Y3
-— = — 19- —_— -
mt AT 7 [10)[2)

What number is g of 607

The temperature rose from —12°F to 5°F. How many
degrees did the temperature rise?

What number is halfway between 440 and 6607

3 _
8 24

The perimeter of this square is
four feet. What is the perimeter in
inches?

12 in.

1t 12in.

The area of this square is omne
square foot. What is the area in 1it
square inches?

If r = 60 and ¢ = 4, then what does rt equal?

Seventy-five percent of the 32 chairs in the room were
occupied. Write 75% as a reduced fraction, Then find
the number of chairs that were occupied,

Rename + and 1 as fractions with denominators of 12.
Then add the renamed fractions.

Multiply as shown. Then simplify the answer.
3.5 10

0.7 10

There were 33 pies on the shelf. Explain how the server
can take 12 pies from the shelf.
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LESSON Dividing by a Decimal Number
48

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)
Mental Math: Count by 12’s from 12 to 120,
a. (8 x 100} + (8 x 25) bh. 290 + 50 ¢c. 58 - 19
d. $5.00 - $3.25 e. 3 of $30.00 £, 4000

g. 5 x10,+ 2,4+ 5,+ 2,+ 5,+ 2,+ 2

Problem Solving: The P.E. class ran 100 m 100 m
around the school
block, starting and 100m
finishing at point A, - 200 m
Instead of running all 100m
the way around the A
block, Brad took what 200m
he called his “shorteut,” shown by the dotted
line in the diagram. How many meters of
running did Brad save by taking his
“shortcut™?

i
¥
i
|

When the divisor of a division problem is a decimal
number, we change the problem so that the divisor is a
whole number.

0.4)1.24

1.24

0.4
The divisor is a decimal
number. We wili change
the problem before we
divide.

One way to change the problem is to multiply the
divisor and the dividend by 10. Notice that multiplying
both numbers by 10 does not change the division answer.

2 2
4)8 — 40)80

Multiplying 4 and 8 by 10 does
not change the answer.
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If we multiply the divisor and dividend by 10 in %f,
the new problem has a whole number divisor. '

1.24 _ 10 _ 12.4

decimal — ().4 10 = 4 —— whole number
divisor divisor

We divide 12.4 by 4 to find the quotient,

3.1

4)12.4

1.24

Example 1 004

Solution The divisor, 0.04, is a decimal number with two decimal
places. To make the divisor a whole number, we will

multiply 322 by 19 to shift the decimal point two places.

0.04 100 4

1.24 . 100 _ 124

We divide and find the quotient is 31.

31
4)124
12
04

4

0

Example 2 0.6)1.44

Solution The divisor, 0.6, has one decimal place. If we multiply the
divisor and dividend by 10, we will shift the decimal

point one place in both numbers.

0,6)144
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This makes a new problem with a whole number divisor.

2.4

6)14.4

12
24
24

0

Some people think of the phrase “over, over, and up”
to remind themselves of how to keep track of the decimal
points when dividing by decimal numbers.

up

06144

over over

Practice* a. We would multiply the divisor and dividend of 1{?— by
what number to make the divisor a whole number?

b. We would multiply the divisor and dividend of
0.12)0.144 by what number to make the divisor a whole
number?

Change each problem so that the divisor is a whole
number. Then divide.

oy 4 03

e. 0.05)2.5 f. 0.3)12

g. 024 + 0.8 h. 0.3 + 0.03
i. 0.05)0.4 jo 0.2 + 0.4

Problem set 1. When the product of 0.2 and 0.3 is subtracted from the
48 “” sum of 0.2 and 0.3, what is the difference?
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(22)

(52)

(38)

(43)
(38}
(1)

10.
44)

12,
{42)

14.

42}

16.
(35}

17,

{27}

19,

(48}

20,

(291

21

(19"

Four fifths of a dollar is how many cents? Draw d
diagram to illustrate the problem.

Dolores went to sleep at 9:15 p.m. and woke up at
7:15 a.m, How many hours did she sleep?

If each side of a square is 2.4 cm, then what is the
perimeter of the square?

Compare: 0.31 () 0.301

0.67 + 2 + 1.33 7. 12(0:25)
(39
0.07)3.5 [9.} 0.5)12
48,
8)0.14 11. m + 7% = 15
. {42) 4
1 3 5 T
n-— 6= = 42 13. 2 = =
8 8 B 24
5 —m = 1.37 15. (0.012)(1.5)

{39} .

Write the decimal number one and twelve thousandths.

7 9 b b
— 4+ 4_ , — o —
510 10 %2%) 3
0.125

0.0b

There are 24 hours in a day. Jim sleeps 8 hours each
night. Eight hours is what fraction of a day?

List the factors that 12 and 18 have in common. (That
is, list the numbers that are factors of both 12 and 18.)




22,

{18}

23.

{18}

24,

{30)

25,

(17}

26.

{45}

27,

(48}

28.

(8]

29,

(33}
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What is the average of 1.2, 1.3, and 1.77

Estimate the difference of 5670 and 3940 to the nearest
thousand.

(a} How many —2-’3 are in 17

(b) Use your answer to part (a) to find the number of
; y p
$'sin 4.

Refer to this number line to answer the following
questions about points x, y, and z.

(a) Which point is halfway between 1 and 27
{b) Which point is closer to 1 than 27
(c) Which point is closer to 2 than 17

2

Multiply and divide as indicated: : ? 7

-3 -2
2.5
We can find the number of quarters in three dollars by

dividing $3.00 by $0.25. Show this division using the
pencil-and-paper method taught in this lesson.

Use your ruler to find the length
of each side of this square to the
nearest eighth of an inch. Then
calculate the perimeter of the
square. '

Ninety percent of the 20 answers on the test were
correct. Write 90% as a reduced fraction. Then find
the number of correct answers on the test.
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30. Sam was given the following division problem:
{48} E
0.5
Instead of multiplying the numerator and denominator
by 10, he accidentally multiplied by 100.
2.5 « 100 _ 250
0.5 100 50

Then he divided 250 by 50 and found that the quotient
was 5. Did Sam find the correct answer to 2.5 + 0.57
Why or why not?
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Decimal Number Line (Tenths) ¢
Dividing by a Fraction

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 7’s from 7 to 84.

a. (8 x 200) + (8 x 25) b. 565 ~ 250 ¢, b8 + 27
d. $1.45 + 99¢ e. 3 of $25.00  f 5000
2. 8x9,+3,+3,-1,+3,+1,+3,+3

Problem Solving: Sheldon began building stair- Blocks needed
step patterns with blocks. He to make pattern
used one block for a one-step |Steps |Blocks
pattern, three blocks for a two-
step pattern, and six blocks for
a three-step pattern. He wrote
the information in a table.
Copy the table and
complete it through a
ten-step pattern.

ORI~ | |O || nf—

-
<

We can locate different kinds of numbers on the number

humber line line. We have learned to locate whole numbers, negative

(tenths)

numbers, and fractions on the number line. We can also
locate decimal numbers on the number line.

- The distance between the whole numbers has been
divided into 10 equal lengths. Each length is 55 of the
distance between the whole numbers. The arrow is
pointing to a mark three spaces beyond the 1. The mark it
is pointing to is 155, We can rename 3 as the decimal 0.3,
s0 we can say that the arrow is pointing to the mark 1.3,
When a unit has been divided into 10 spaces, we normally
use the decimal form instead of the fractional form to

name the mark.
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Example 1

Solution

Dividing by a
fraction

What decimal number is represented by point y on this
number line?

The distance from 7 to 8 has been divided into ten smaller
segments. Point y is four segments to the right of the whole
number 7. So point y represents 75 1. We write 7—5 as the
decimal number 7.4.

The following question can be answered by dividing by a
decimal number or by dividing by a fraction.

How many quarters are in three dollars?

If we think of a quarter as § of a dollar, we have this
division problem.

3+ % “How many quarters are in three?”

We take two steps to solve this type of problem First
we answer this question, “How many quarters are in one
dollar?” The answer to this question is the reciprocal of 4,

-which is £ or just 4.

1 + %: %, which is 4

Then we use the answer to this question to find the
number of quarters in three dollars. There are four quarters
in one dollar, so there are three times as many quarters in
three dollars. For the second step, we multiply 3 times 4
and find there are 12 quarters in three dollars.

r number of quarters in one dollar

3 x4 =12

L number of quarters in three dollars
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Solution
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We will review the steps we took to solve the problem.

Original problem: How many quarters 3= %
are in $37
Step 1: Find the number of quarters in $1. 1 + 1. 4
—
Step 2: Use the number of quarters in 1$ 3 x4 =12

to find the number in $3.

The diameter of a penny is § of an inch. How many pennies
are needed to make a row of pennies 6 inches long?

In effect, this problem asks, “How many 3-inch segments
are in 6 inches?” We can write the question this way.

We will take two steps. FlI‘St we will find the number
of penn1es—~—the number of £-inch segments—in one 1nch
The number of 2’s in 1 is the reciprocal of 2, which is £

Four thirds of a penny is 13 pennies. There are 13
pennies in an mCh However, we w1ll not convert 5 to the
mixed number 13, Instead, we will use 2 2 in the seoond step
of the solution. Smce there are 4 penmes in 1 inch, there
are six times as many in 6 inches. So we muitlply 6 times

4, We find the number of pennies in a 6-inch row is 8.

6 x & = 24, which is 8
3 3
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We will review the steps of the solution.

Original problem: How many ¥’s are in 67 6 + %
Step 1: Find the number of ¥’s in 1. 1+ % = %
Step 2: Use the number of 2's in 1 to 5 4 24
X — = —
find the number in 6. Then 3 3
simplify the answer. % =8

Practice To which decimal number is each arrow pointing?

g. Write and solve a {raction division problem to find the
number of quarters in four dollars. Follow this pattern.

Original problem
Step 1
Step 2

h. Write and solve a fraction division problem for this
question:

Pads of writing paper were stacked 12 inches
high on a shelf. The thickness of each pad was
2 of an inch. How many pads were in a 12-
inch stack?

Problem set 1. The first three positive odd numbers are 1, 3, and 5,
49 " Their sum is 9. The first five positive odd numbers are
1, 3, 5, 7, and 9. Their sum is 25. What is the sum of

the first ten positive odd numbers?




2I

{49}

(15}

(13)
f 42}

{38}

10,
(48}

12.

{42)

15.

(33}

16,

(34}

17.
(31}

18.

{30

19.

(27)

22,
{29}
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Jack keeps each of his casselte
tapes in a plastic box that is 2 of
an inch high. How many boxes
are in a stack 10 inches high?

=in.

The boxing match ended after two minutes of the 12th
round. Each of the first eleven rounds lasted three
minutes. For how many minutes did the contenders box?

Compare: 3.4 () 3.389 5. Compare: 0.60 () 0.600
{43}

7.25 + 2 + w = 10 7. (3.75)(2.4)
{39}
1 - 0.97 9. 0.12)7.2

(48}

0.4)7 _ 11. 6)0.138

(44}

| 5 1 7 3 7
w4+ > =1 13. 62 — x = 12 14, 3 = ©
12 e 8 X T 8w a T 24

Write 7% as a fraction. Then change the fraction to a
decimal number.

Which digit in 4.637 is in the same place as the 2 in 85,217

One hundred centimeters equal 100 om
one meter. How many square
centimeters equal one square
meter?

100 em

im

What is the least common multiple of 6 and 97

62 4 49 20. 8.

§ 2‘1. g .
8 8 e 301

3
e 3 4

If you sleep 8 hours each day, what fraction of the day
do you not sleep? '
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23. Find the average of 2.4, 6.3, and 5.7,
(18}

24, What factors do 18 and 24 have in common?
(19)

25, What decimal number corresponds to point A on this
“J number line?

26,

{45}

2-3-5-7
2-95

27. 0.375 x 100

(1)

28, Rename 1 as a fraction with 6 as the denominator.

“I Then subtract the renamed fraction from 2. Remember
to reduce your answer.

29. Points x, y, and z are three points on this number line.
“9 Refer to the number line to answer the following
questions.

I l
[ !

6 7

[
-]

(a) Which point is halfway between 6 and 77

(b) Which point corresponds to 677

(c) Which point corresponds to a number that would
be closest to 67

30. Which of these numbers is divisible by both 2 and 57
“ A 552 B. 255 C. 250 D. 525
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Solution
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Rounding Decimal Numbers

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)

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

a. § x 125 b. 4 x 68 c. 64 - 29

d. $4.64 + 99¢ e. 4 of $150.00 f, $100.00

B8 x8-4,+2,+2,+4,+ 2,+5,x 10
Problem Seolving: Copy this problem and fill in the 9_

missing digits. 9)_9_
)

It is often mnecessary to round decimal numbers. For
instance, money is usually rounded to two places after the
decimal point because we do not have a coin smaller than
one hundredth of a dollar,

Dan wanted to buy a tape for $6.89. The sales tax rate was
8%. Dan calculated the sales tax, He knew that 8%
equaled the fraction 3. and the decimal 0.08. To figure
the -amount of tax, he multiplied the price $6.89 by the
sales tax rate 0.08.

$6.89
x 0,08

$0.5512

How much tax would Dan need to pay?

Sales tax is rounded to the nearest cent, which is two
places to the right of the decimal point. We will mark the
places that will be included in the answer.

$0.55]12

Next we decide the possible answers. We see that
$0.5512 is a little more than $0.55 but less than $0.56, We
will decide whether $0.5512 is closer to $0.55 or $0.56 by




248

Math 76

Example 2

Solution

Example 3

Solution

Practice*

looking at the next digit. If the next digit is 5 or more, we
round up to $0.56. If the next digit is less than 5, we round
down to $0.55. Since the next digit is 1, we round $0.5512
down, If Dan buys the tape he will need to pay $0.55 sales tax.

Sheila pulled into the gas station and filled the car’s tank
with 10.381 gallons of gasoline. Round the amount of
gasoline she purchased to the nearest tenth of a gallon.

Tenths is one place to the right of the decimal point, We
will mark the places that will be included in the answer.,

10.3]81

Next we determine what our possible answers may be.
The number we are rounding is more than 10.3 but less
than 10.4. Our answer will be one of these two numbers.
We decide that 10.381 is closer to 10.4 because the digit in
the next place is 8, and we round up when the next digit is
5 or more, Sheila bought about 10.4 gallons of gasoline.

Estimate the product of 6.85 and 4.2 by rounding the
numbers to the nearest whole number before multiplying.

We mark the whole-number places.

6|85 4]z

We see that 6.85 is more than 6 but less than 7. The
next digit, 8, shows that 6.85 is closer to 7. The number 4.2
is more than 4 but less than 5. The next digit, 2, shows that
4.2 is closer to 4. So 6.85 rounds to 7, and 4.2 rounds to 4.

We multiply the rounded numbers.
7 -4 =128
We estimate that the product of 6.85 and 4.2 is about 28,

Round to the nearest cent:

- a. $6.6666 b. $0.4625 c. $0.08333
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Round to the nearest tenth:

d.

0.12 e. 12.345 f. 2.375

Round to the nearest whole number:

8.

1l

(26)

2

(37).

3.
{13}

4

ts0}

5

(50).

15,

(39}

17.

{45)

18.
{31}

16.75 h. 4.875 i. 73.29

When the third multiple of 8 is subtracted from the
fourth multiple of 6, what is the difference?

From Brad’s home to school is 3.5 miles. How far does
Brad travel riding from home to school and back home?

Napoleon I was born in 1769. How old was he when
he was crowned emperor of France in 18047

Round $0.1625 to the nearest cent.
Round 2.375 to the nearest tenth.
Explain how to round 12.75 to the nearest whole number.

8. 0.399 + w = 04

{42}

10. 4)0.5

(44)

0.125 + 0.25 + 0.375

11, 3.25 + 10

(44}

' 3
14. 20 — 172
4

{47}

5 7 5
13l -
g 8

24

16. Write 0.01 as a fraction.
(35)

(0.19}(0.21)
Write (6 x 10) + (7 x 335) as a decimal number.

How many square inches are needed to cover the area
of the rectangle?

24 in.

12in.
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19,

{30)

20.
(27}

22.

(49}

23.
(16}

24,
(19}

25,

(50}

26.

{48}

27,

(45}

28.

(46}

29.
(41)

30.
48)

What is the least common multiple of 2, 3, and 47

5— + 6 21.

3 9 10
10 10 ) 3

MO

A collection of paperback books was stacked 12 inches
high. Each book in the stack was 2 inch thick. Use the
method described in Lesson 49 to find the number of
books in the stack.

Estimate the quotient when 4876 is divided by 98.
What factors do 16 and 24 have in common?

Estimate the product of 11.8 and 3.89 by rounding the
factors to the nearest whole number before multiplying.

Find the average of the decimal numbers that
correspond to points x and y on this number line.

o 1 2
L I 1 | I
| t

2-2:-3-3-5
2-2-3-5

Mentally calculate the total price of ten pounds of
bananas at $0.79 per pound.

Rename 2 and ¥ as fractions with 12 as the
denominator. Then add the renamed fractions. Write

the sum as a mixed number.

How many $0.40 pens can Sam buy for $10.00? Show
the division using the method taught in Lesson 48.




LESSON

31

Example 1

Solution

Example 2

Solution

Mentally Dividing Decimal Numbers by 10 and by 100 251

Mentally Dividing Decimal
Numbers by 10 and by 100

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12’s from 12 to 132,

a. 4 x 250 b. 368 - 150 ¢. 250 + 99
d. $15.00 + $7.50 e. ;0f5 f. 20 x 40
g b x10,+ 4,+6,x 8,+ 3,+ 3

Problem Solving: Debbie averaged 88% on her first three tests.
What score does she need on her fourth test
to have a four-test average of 90%?

When we divide a decimal number by 10 or by 100, the
answer (quotient) has the same digits as the number that is
divided (dividend). However, the position of the digits is
shifted. Iere we show 12.5 divided by 10 and by 100,

1.25 125
10)12.50 100)12.500

When we divide by 10, the digits shift one place to the
right. When we divide by 100, the digits shift two places to
the right. Although it is the digits that are shifting places,
we produce the shift by moving the decimal point. When
we divide by 10, the decimal point moves one place to the
left, When we divide by 100, the decimal point moves two
places to the left.

37.5 + 10
Dividing by 10, the answer will be less than 37.5, so we
mentally shift the decimal point one place to the left.

37.5 + 10 = 3.75

3.75 + 100

We mentally shift the decimal point two places to the left.
This creates an empty place between the decimal point
and the 3, which we fill with a zero. We also write a zero
in the ones’ place.

0.0375
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Practice* Mentally calculate each quotient, Write each answer as a
decimal number,

Problem set
51

d.

C.

e,

8.

1l

(29}

2,
(13}

3.
(12}

4'
{46}

6.
{45)

8I
(38}

11.
(29}

13.
(1}

14.

(50}

15.

(50

16.

(43}

2.5 + 10 ' b. 2.5 + 100
87.5 + 10 d. 87.5 + 100
0.5 + 10 f. 0.5 + 100
25 + 10 h, 25 + 100

What is the product of one half and two thirds?

A piano has 88 keys. Fifty-two of the keys are white.
How many more white keys are there than black keys?

The deepest part of the Atlantic Ocean is thirty
thousand, two hundred forty-six feet. Write that
number.

3.75 x 10 5. 3.756 + 10
(51}

2-2-2-2-2 7. Convert and reduce: %

(28

Multiply and simplify: (0.125){4)

(L +02) o sl a2
(1 — 0.2} @2 3 3
5 4 1 2
— — 12. - 5= = 1~
2 X 1 (42} m 3 3
$10 — $0.10

Round $6.789 to the nearest cent.
Round 12.475 to the nearest tenth.

Arrange these numbers in order from least to greatest:
1.02, 1.2, 0.21, 0.201




17.

{10}

18.

{3s)

19.

(22}

20.

(22}

21.

{49)

22,

(30}

23.

(29}

24,

(7}

25.

{49)

26.

(45}

27.

{41)

Problem set51 253

What is the missing number in this sequence?
1,2,4,7,11, y 22, .0,

The perimeter of a square room is 80 feet. How many
floor tiles 1 foot square would be needed to cover the
area of the room?

One foot is 12 inches, What fraction of a foot is 3
inches?

How many cents is £ of a dollar?

The diameter of a penny is 3 of an inch. How many
pennies are needed to make a row of pennies 12
inches long? (Write and solve a fraction division
problem to answer this question.)

What is the least common multiple of 2, 4, and 67

NS
|
NN ]

A meter is about one big step. About how many meters
above the floor is the top of the chalkboard?

To what decimal number is the arrow pointing?

Rename } and £ as fractions with denominators of 6.
Then add the renamed fractions. Write the sum as a
mixed number,
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LESSON

32

Decimals
chart

28. Seventy-eight percent of the earth’s atmosphere is
®) nitrogen. Write 78% as an unreduced fraction. Then
write the fraction as a decimal number.

(2% What time was 123 hours before 7 a.m.?
32,

30, Draw a square with a perimeter of 4 inches. Then
“¥  shade 50% of the square.

Decimals Chart » Simplifying
Fractions

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

Mental Math: Count by 9’s from 9 to 108.

a. 8 x 225 b. 256 + 34
d. $25.00 — $12.50 e. Double 2}
g 10-x 10,— 20,+ 1,+ 9,x 5,— 1,+ 4

250 — 99
800
20

rh 0

Problem Solving: Here is part of the multiplica-
. . 3614248
tion table. What number is
missing? 421 7 |56

48 | 56 | 64

For many lessons we have been developing our decimal

arithmetic skills, We find that arithmetic with decimal

numbers is similar to arithmetic with whole numbers.
However, in decimal number arithmetic, we need to keep
track of the decimal point. The chart on the next page
summarizes the rules for arithmetic with decimal numbers
by providing keywords to help you keep track of the
decimal point.
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Across the top of the chart are the four operation signs
(+, — x, +). Below each sign is the rule or memory cue to
follow when performing that operation. (There are two
kinds of division problems, so there are two different cues.)

Decimals Chart

3 - X + by whole | + by decimal
Line up the Multiply. Then count | Decimal over,
decimal points.] decimal places. pointis up. over, up

1. Place a decimal point to the right of a whole number.
2. Fill empty places with zeros.

The bottom of the chart contains two rules that apply to
more than one operation.

Simplifying We simplify fractions in two ways. We reduce fractions to
fractions lowest terms and we convert improper fractions to mixed
numbers. Sometimes a fraction can be reduced and

converted to a mixed number.

Example 2,0
3 6
Solution Werename 2t0 . Weadd 2 and 2. The 2 L 2 _ 4
sum J can be simplified. 3 2 6
5 5
We may reduce first and then +3 = 3
convert the fraction to a mixed 3
number, or we may convert first and 5
then reduce.
REDUCE FIRST: CONVERT FIRST:
1. Reduce 2 = 3 1. Convert 2 = 12
6 2 6 6

2. Convert 3 _ 11 2. Reduce 1§ = 1-«1-
2 2 6 2
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Practice

Problem set
52

a. Discuss how the rules in the decimals chart apply to
each of these problems.
5 — 4.2 0.4 x 0.2 0.12 + 3 5+ 04
b. Draw the decimals chart on your paper.
Add and simplify:
5 5 9 3 2 7
e e e
“6 " 12 d 35t “ 3712

Teacher Note: Plan a survey about a subject the class selects.
Students should collect information about the
subject from other students in the school.

1. The decimals chart in this lesson shows that we line
®? up the decimal points when we add or subtract
decimal numbers. Why do we do that?

2. The turkey must cook for 4 hours and 45 minutes.
4 What time must it be put in the oven in order to be
done by 3:00 p.m.?

3. Billy won the contest by eating 3 of a berry pie in 7
“) seconds. At this rate, how long would it take Billy to
eat a whole berry pie?

4, In four games the basketball team scored 47, 52, 63,
“ and 66 points. What was the average number of points
scored per game?: |

5., 0.375x = 37.5 6. 0.375 + 10
(42} {51}

7. Write 1% as a fraction. Then write the fraction as a
“9 decimal number.

8. 3.6 + 4 + 0.39

{38)

0.15

. 10.
fagy 0.12 {14) 4




11.

(47}

14,

(34

15.

(50}

16,
(48}

17.

(18]

18.

{38}

19.

{29}

20,
(4]

22,

(30}

23.

{30}

24,
{45)

26.

(29}

27,

(22,33}

Problemset52 257

1 3 2 3 5 7
6— — 3— 12. = x = 13, 5 + 7=

4 ) 4: {29) 3 5 (27) 8 8
Which digit in 3456 has the same place value as the 2

in 28.77
Round 0.416 to the nearest hundredth,

Which number is closest to 17
A, 1.2 B. 0.9 "C. 0.1 D.

T

What is the sum of the first eight positive odd numbers?

What is the perimeter of the square? 3.4
S in.

A yard is 36 inches. What fraction of a yard is 3 inches?

8m = 1000 (21. List the factors of 11.
, 19}

What is the smallest number that is a multiple of both
6 and 97 '

The product of Z and 3 is 1.
2 3

2.2 =21
3 2

Use these numbers to form another multiplication fact
and two division facts.

2.3.2.5-2-5 a5 B - ©
2.-5-2-5 ay 6 24

What fraction of the circles are OO

shaded? .- O O

Thirty percent of the 350 students ride the bus to
Thompson School. Write 30% as a reduced fraction.
Then find the number of students who ride the bus.
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LESSON

33

28, Rename § and § as fractions with denominators of 12.
“ Then add the renamed fractions.

29, The number that corresponds to point A is how much
“’ less than the number that corresponds to point BY

1 - - - 1
7 8 9

30. The classroom set of Huckleberry Finn books fills a

““ " shelf that is 24 inches long. Each book is 2 2 of an inch
thick. How many books are in the classroom set?
(Write and solve a fraction division problem to answer
the question.)

More on Reducing e
Dividing Fractions

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

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

a. 6 x 250 b. 736 —~ 400 c. 375 + 99
d. $8.75 + $5.00 e. 30f9 f. 30 x 30
g. 8 x8-1,+9x7,+1,+ 5, x 10

Problem Solving: Ned walked from his home "
{H)} to school (S) following
the path from Hto Ito Jio K K
to L to M to S. After school i
he walked home from Sto C
to H. Compare the distance
of his walk to school and the
distance of his walk home.

More on The factors in the problem below are arranged in order
reducmg from least to greatest. Notice that some factors appear in

both the dividend and the divisor.

2-2-3-5
223




Example 1

Solution

Dividing
fractions

Example 2

Dividing fractions 259

Since 2 + 2 is 1 and 3 + 3 is 1, we will mark the
combinations of factors equal to 1 in this problem.

Looking at the factors this way, the problem becomes
1-1-1 .5, whichiss.

Reduce this fraction: 2-2 _ 2
223

)RR

We will mark combinations of factors equal to 1.

Grouping factors equal to 1, the problem becomes
2
1.1 .12 whichis4

When we divide 10 by 5, we are answermg the questmn
“How many 5’s are in 107 When we divide £ by 3, we are
answermg the same type of question, “How many 5 v's are
in 277 While it is easy to see how many 5’s are in 10, it is
not as easy to see how many 3’s are in 3. When the
divisor is a fraction, we take two steps to find the answer.
First we find how many of the divisors are in 1. This is
the reciprocal of the divisor. Then we use the reciprocal
to find the answer to the original division problem by
multiplying, as we show in these examples.

How many -1—’s are in _?1? 3.1
2 4'\l4a " 2
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Solution Before we show the two-step process we will solve the

problem with our fraction manipulatives. The question in
the example can be stated this way:

How many of these @ are needed to make this?

We see that the answer is more than one but less than two.
If we take one J) and cut another one into two parts %,
then we can fit the @and one of the parts® together to

make three fourths,

We see that we need 13 of these [}) to make this ).

Now we will show 72- + % = 1% by arithmetic. The
original problem asks, “How many 3’s are in 37”

3 1

4 2

The first step is to find the number of }’s in 1.

1,;_1:2
2

The number of %’s in 1 is 2, which is the reciprocal of %
So the number of 3’s in 2 should be 4 of 2. We find 2 of 2
by multiplying.

3 6 . 1

° = 2wl 4

1 of 2 L which equals 12

We simplified $ by reducing £ to § and by converting

% to 13. We will review the steps we took to solve the
problem.

Original problem: How many 3’s are in 27 % + %
Step 1: Find the number of 7’s in 1. 1 + % = 2
Step 2: Use the number of 3’s in 1 to 3 l 6

: 1)+ 3 2 %2 =7
find the number of 3's in 4. 4 4

-
B | =

Then simplify the answer. =
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3 1,(1 ., 3
o2 i Pl =+ —
Example 3 How many 4 sarein of (2 4)

Solution Using our fraction manipulatives, the question can be
stated this way:

How much ofis needed to make @?

The answer is less than 1. We need to cut off part of Q] to
make @ If we cut off one of the three parts of three
fourths,@, then two of the three parts equal @ So % of 3
is needed to make 3.

Now we will show the arithmetic. The original
problem asks, “How many ¥’s are in 37"

First we find the number of 2’s in 1. The number is the
reciprocal of 5.

1+ 2
3

W | C

The number of 2’s in 1 is 2, So the number of §’s in 1

should be 1 of 2. We find  of % by multiplying.
1 X 4 . é, which equals 2
2 3 6 3

The product, %, reduces to % Again we will review the
steps we took to solve the problem,

Original problem: How many 2’s are in 37 % + %
Step 1: Find the number of 2’s in 1. 1+ % = %
Step 2: Use the number of ¥’s in 1 to 1 4
T = =
find the number of 2s in 3. 2 3

Then simplify the answer. =

Wi o
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. 2-2-3-5 2:2.-3-3:5
Practi L )
actice a. “ - b St
¢. How many E’s are in 1? 1.3
8 2 2 8
[
d. How many bs are in §? 3.1
2 8 8 2
Problem set 1. Draw the decimals chart from Lesson 52.
53 @
2. If 0.4 is the dividend and 4 is the divisor, what is the

#7 quotient?

3. In 1900 the U.S. population was 76,212,168. In 1950
9 the population was 151,325,798. Estimate the increase
in population between 1900 and 1950 to the nearest
million.

4, Mark was 595 inches tall when he turned 11 and 615
“’ inches tall when he turned 12. How many inches did
he grow during the year?

1000 — (100 — 1) 6. 1000

(5) s 24

(7; . What number is halfway between 37 and 1437
18

8, 83 — n = 24¢ 9. (1.2 + 0.12)(1.2}

{3) {52)

10. 4.2 + 100 11. m + 3fl— = ﬁg

{44) (42} 5 5
?

12, 2.4 13. & = ©

21 3 3 (1) 3 18

14, Which digit is in the hundred-thousands’ place in
49 123,456,7897




15.
(50}

16.
o)

17,
(19)

18.
31}

19.

(29}

20.
{41}

21,

(30}

22.

{53}
23.

{22,33)

24,
48]

25,
{53}

27.
{41}

Problem set53 263

Round $26.777 to the nearest cent.

Use your rulers to compare:

One centimeter () one inch

What is the twelfth number in this sequence?

1,3,5,7,9, ..

How many square feet of tile would be needed to
cover the area of a room 14 feet long and 12 feet wide?

Nine of the 30 students received A’s on the test. What
fraction of the students received A’s?

5 [

6 24

What is the least common multiple of 3, 4, and 67

1, 2,12 1

= ' G e
How many ’s are in 3 (3 ZJ
Eighty percent of the 30 questions were correct. Write
80% as a reduced fraction; then find the number of
questions that were correct.

One inch equals 2.54 centimeters. A line 100 inches
long would be how many centimeters long?

2.3.-5.3-2 | 26 2.3.3-5
2.3-2-5 Gy 2-2.2.3.5

Rename £ and 1 as fractions with denominators of 6.
Then add the renamed fractions and convert the
answer to a mixed number.
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28,

(49}

29,
(27}

30.

{42)

A music store sells cassette tapes in clear plastic boxes
that are 4% inches long, 2% inches wide, and % inch deep.
The store also sells a carrying case for cassettes that has
an inside length of 15 inches. How many cassettes in
boxes can the carrying case hold?

Draw a rectangle that is 15 inches long and 1 inch
wide. What is the perimeter of the rectangle?

Instead of dividing 21 by 1, Sandra made an equivalent
division problem with whole numbers by multiplying the
dividend and the divisor by 4. What equivalent problem
did she make, and what is the quotient?
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Common Denominators, Part 1

LESSON
Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)
Mental Math: Count by 7’s from 7 to 84.
a. 8 x 325 b. 329 + 50 ¢ 375 ~ 99
d. $12.50 — $5.00 e. Double 35 £ 500

8 8 x5+ 2,+6,x7,+7,+8x4+7

Problem Solving: Half of a gallon is a half gallon. Half of a half
gallon is a quart. Half of a quart is a pint. Half

of a pint is a cup, How many cups of water
equal a gallon of water?

1 gaffon %galion 1quart 1pint 1eup

When the denominators of two or more fractions are equal,
we say that the fractions have common denominators. The

fractions £ and £ have common denominators.

The common denominator is 5.

The fractions 2 and 7 do not have common denominators
because the denominators 4 and 2 are not equal.

T

4 2
These fractions do not have common denominators.




266 Math 76

Fractions that do not have common denominators can
be renamed to make fractions that do have common
denominators. Since 2 equals 3, we may rename 3 as 2,

The fractions 2 and 2 have common denominators.

e % is renamed %
3 2

4 4
The common denominator is 4.

Fractions that have common denominators can be
added by counting the number of parts, that is, by adding
the numerators.

[

N
v

=5
4

| e
S
.

|
ot

\d

3

2 4
4

BN

To add or subtract fractions that do not have common
denominators, we rename one or more fractions to make
fractions that do have common denominators. Then we
add or subtract. Recall that we rename fractions by
multiplying the fractions to be remamed by a fraction

1 Yot d 2 :
equal to 1. Here we rename 3 by multiplying 5 by 5. This
forms the equivalent fraction £, which can be added to 3.

i

Rename >
TERE
Then add.
, 3 _ 3
4 4
5 i
2 - 1l
4 4
Simplify your

answer, if possible.

To {ind the common denominator of two fractions, we
find a common multiple of the denominators. The least
common multiple of denominators is the lowest common
denominator of the fractions.




Example

Solution

Practice

Problem set
54

D3| =

Problemset54 267

T |

The denominators are 2 and 6. The least common multiple
of 2 and 6 is 6. So 6 is a common denominator of the two
fractions. We change halves to sixths by multiplying by 2.
We do not need to rename 3,

al

1.
(52)

2

(49]'

(15)

(54)

1

Rename >
1,.,8.38
273 & i 3
1 1 Subtract 5 from 5
6 6
2 _ 1
6 3
- .
Reduce.
1 3 3
5 b. 3 ¢ 3
3 1 1
T Ty T
1 5 32
2 e 3 f. %
_1 _1 _32
_4 _4 _8
In the decimals chart, the memory cue for dividing by

a whole number is “up.” What does that mean?

How many 2-inch-thick CD holders will fit on a 12-
inch-long shelf? (Write and solve a fraction division
problem to answer the question.)

The average pumpkin weighs 6 pounds. The Great
Pumpkin weighs 324 pounds. The Great Pumpkin
weighs as much as how many average pumpkins?

5

. G
54

(54}

L=
+
N =

EODM—"NH-‘
S = oo
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7. 6.28 + 4 + 0.13 8. 81 + 0.9
{38} {48)
9. 0.2 + 10 " 10. {0.17)(100)
{51} {45}

3 -1 5 2 5 7
11- + —_— = 3_ 12. - * - y — = —
ST 4T % w63 PNy

{1% Write the following in standard notation:
32
(6 x 10,000) + (4 x 100) + (2 x 10)

15. Multiply 0.14 and 0.8 and round the product to the
“% " nearest hundredth.

2 2 2
16. Compare: — Zox =2
(29} P 3 3 2

17. Which of these fractions is closest to 17

{17}
A x B, 2 c 3
4 2 4
18. A 20-foot rope was used to make a square. How many
¥ square feet of area are enclosed by the rope?

[1% What fraction of a dollar is six dimes?
28

20. What is the least common multiple (LCM) of 3 and 47

(30}

(21} List the factors of 23.
18

53% How many 12’s are in 12127
15

23. By what fraction should £ be multiplied to make the
¢ product 17

%4}4 Compare: 2 cm () 1 in.
7

25. How many %’s are in 1? 1 + 2
{53} 5 2 2 5




26.

(31}

27,

{29}

28.

(83}

29.

(32}

30.

{52}

Problem set54 269

Draw a rectangle that is 13 inches long and 1 inch
wide. What is the area of the rectangle?

What fraction of this group of OO

circles is shaded? OO
© 00
Reduce: 2:3:2:5:3:7
2.2.3-H5-.-5-5

The performance began at 7:45 p.m. and concluded at
10:25 p.m. How many hours and minutes long was the
performance?

Draw the decimals chart from Lesson 52.
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LESSON
35

Common Denominators, Part 2

+

Facts Practice: 30 Fractions to Reduce {Test G in Test Masters)

Mental Math: Count up and down by 25’s between 25 and 300,
a. 8 x 250 b. 462 — 350 ¢. 150 + 49
d. $3.75 + $4.50 e. 3of15 f. 30 x 40
g 10 x 8,+ 1,+ 9, % 3,+ 1,+ 4,x 6,— 2,+ 5

Problem Solving: Copy this problem and f{ill in the  _56
missing digits. +
_00

In Lesson 54 we added and subtracted fractions which
required us to rename one of the fractions so that the
fractions would have common denominators. In this
lesson we will rename both fractions before we add or
subtract. To add % and 3 we cannot simply count the
number of parts because the parts are not the same

size—the denominators are different.

D9

These fractions do not have common denominators.

' Renaming 3 as % does not help us to add because the
parts still are a different size.

2 1
4 3

These fractions do not have common denominators.
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We need to rename both fractions in order to have two
fractions whose parts are the same size.

The common denominator is 6.

Often both fractions of an addition or subftraction
problem need to be renamed. The least common multiple
of the denominators may be used as the common
denominator of the renamed fractions.

1 1
Example1 = + =
P 2 3

Solution The denominators are 2 and 3. The least common multiple
of 2 and 3 is 6. We rename each fraction so that 6 is the
common denominator. Then we add. The sum is &,

Rename 1 and 1.

273
1.8 _ 3
- % X = X
273 &
122 Add.
3 2 8

5

6

Example 2

[0 W=Ta

| (o]

Solution The least common multiple of 4 and 3 is 12. We rename
both fractions so that their denominators are 12. Then we
subtract. The difference is 5.

Rename 3 and g.

o

[A

X

Subiract,

X
Bl Wl

QIR o
|- [l sl

—
o
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Practice

Problem set
55

a.

(55)
(55)

(29}

(29)

(5}
(54}
(54)
o

10.
{48}

13

(22,3;;}

14.

(45}

15,
(16}

16.
{49}

17.
(18}

e.

B wo|ba
o

b |

1 I

L e
+

- colte

Lbl'-‘ wl=

|
|
|

Add ] and 3. Make the common denominator 12.
Subtract § from . Make the common denominator 6.

Of the 88 keys on a piano, 52 are white. What fraction
of a piano’s keys are white?

If 41 apples are needed to make an apple pie, how
many apples would be needed to make two apple pies?

Subtract 1 from £. Make the common denominator 12.
Add 3 and 3. Reduce your answer,

Subtract 3 from 2. Reduce your answer.

$3 + $1.75 + 65¢ 9. (0.625)(0.4)
39,
24 + 008 11, 3= — 17 12, 2 . 2
47 8 8 299 8 3

Moe answered 40% of the 100 questions correctly.
Write 40% as a reduced fraction. How many questions
did Moe answer correctly?

Write the following as a decimal number:
[8x10]+(6x%)+(5x%)

Estimate the sum of 3627 and 4187 to the nearest
hundred. jj

Which of these numbers is between 1 and 27
A. 1.875 B. 2.01 C. 0.15

What is the average of 1.2, 1.3, 1.4, and 1.57
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{18} The perimeter of a square is 36 inches. What is its area?
38,

19. Returning from the store, Dad found that four of the
“% dozen eggs were cracked. What fraction of the eggs
were cracked?

Find a number for each letter to make each equation true:

20, 2w =0 21, 2m =1 22. 2 _pn=0
(21 3 (so} 3 427 3

Use this graph of test results to answer questions 23, 24,
25, and 286.

Test Results

100
90
80
70
60
50
40
30
20
10

Score on 100-Problem Test

7(33; How many problems did Moe miss on the test?
F1:)

24, How many more problems did Larry have right on the
49 test than Curly?

25. What fraction of the questions on the test did Curly
“% answer correctly?

26. Write a perg::e:ﬁt question that refers to the bar graph
“9 and answer the question.

27.ﬂ_'_§_
3y & +3-5H7
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28. How many Zsarein 17 |1+ 2
(53) 3 2 \2 3

29. Draw three rectangles that are two centimeters long
“and one centimeter wide. Show three different ways to
divide the rectangle in half. Then shade half of each

recfangle.

30. What is the area of the shaded part of one of the
@ rectangles you drew in problem 297

LESSON Adding and Subtracting
56 Fractions: Three Steps

Facts Practice: 72 Mixed Multiplication and Division (Test I in

Test Masters)
Mental Math: Count by 12’s from 12 to 144,
a. 8 x 425 b. 465 + 250 ¢, 150 — 49
d. $9.75 — $3.50 e. Double 43 £, 50

8 2 x2,%x2,x2,x2,x2,+8+8

Problem Solving: Brad was thinking of two different two-digit
odd numbers whose average was 15. Find two
pairs of numbers of which Brad could have
been thinking.

To solve a fraction problem there are three steps to consider:

Step 1. We need to be sure that the problem is in the
right shape or form. When adding or sub-
tracting fractions, the correct form is with
common denominators.

Step 2. We perform the operation indicated—we add,
subtract, multiply, or divide,

Step 3. We simplify the answer, if necessary, by
reducing the fraction or by writing an improper
fraction as a mixed number.
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+

g

Example 1

N

Solution We will identify the shape, operate , and simplify steps:

Step 1. Shape—Write the fractions with common
denominators.

Step 2. Operate—Add the renamed fractions.

Step 3. Simplify—Convert the improper fraction to a
mixed number.

1 .3_3
2 3 6
2 2 4
+ 2 x 2= =
3 2 6
7 2 4%
6 6
1 1
Example2 - - =
P 2 6
Solution Step 1. Shape—Write fractions with common
denominators.

Step 2. Operate—Subtract the renamed fractions.
Step 3. Simplify—Reduce the fraction.

1 3 3
- X = X
2 3 6
_ 1 _ 1
6 6
2 _ 1
5 3
. 1 1 2 3 1 3
Practice* R Nt b, 2+ = c. = + —
978 3" 3 5 10
5 1 7 1 5 1
‘dl———— l"—'“_ - — -
6 2 T b2 6
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Problem set 1. What is the difference between the sum of 3 and 3 and
56 “” the product of § and 3?

2. Thomas Jefferson was born in 1743. How old was he
4% when he was elected president of the United States in

18007

3. Subtract 2 from 2, Make the common denominator 12,
(55}

1 2 1 1 5 2
4- - - [ + - 6- - + -
se) 2 * 3 (s6} 2, 6 is6) B 3
7. How many Sgarein 37 |3+ 3
(53) 5 4 4 5
8. $32.50 + 10 9, 2 - (1 -0.2)
{51} {5)
10. 6 + 0.12 11, 55 — 22 12. 3.3
(48} {42) 8 8 29y 4 3

13. Fifty percent of this rectangle is

#4%% shaded., Write 50% as a reduced
fraction. What is the area of the
shaded part of the rectangle?

14. Name the place value of the 7 in 3.567.
(4)

15. Divide 0.5 by 4 and round the quotient to the nearest
(50)
tenth.

16, Rearrange these numbers in order from least to
“ greatest:

0.3, 3.0, 0.03

{1? What is the twentieth number in this sequence?
10
2,4,6,8, ...
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18, What is the perimeter of the
(56}
rectangle?

|
-3.

19, Multiply the length and width of
“9 the rectangle to find the area of
the rectangle in square inches.

20, What number is 2 of 807

{22)

(2:5 List the factors of 29.
19

22, What is the least common multiple of 12 and 18?

{30}

5 7
3l C el - -
2y Compues £ O §

24, What temperature is shown on the ()
(10) {
thermometer?
10°F
25, If the temperature rose from the
@ temperature shown on the ther- 0°F
mometer to 12°F, then how many 1
degrees did the temperature rise? }f— ~10°F

26. Reduce:

2-2-3:3-5-7
(53) 2:2-5:-5-7-7
27. What fraction of the group of
#9  circles is shaded?

28. Cheryl has a 6-inch stack of CD’s on the shelf. Each CD

“’" isin a 3-inch-thick plastic holder, How many CD’s are
in the 6-inch stack? (Write and solve a fraction
division problem to answer the question.)
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.‘%9} Subtract 4 from 3. Make the common denominator 10.
55,

30, Three of these numbers are equivalent. Which one is
#59 different?

A2 B. C. 0.5 D. 50%
LESSON Comparing Fractions by
57 Renaming with Common

Denominators

Facts Practice: 28 Fractions to Simplify (Test Iin Test Masters)

Mental Math: Count up and down by s between  and 2.
a 2 x 75 b. 315 — 150 ¢, 250 4+ 199

d. $7.50 + $12.50 e. 3 of 25 f. 20 x 50
g 10 x 10,—- 1,+ 11, x 8,+ 3, + 3, + 5

Problem Solving: What are the next three numbers in this
sequence?

I

i1
6 3 3 3 uee

| R—

To compare fractions that have common denominators,
we simply compare the numerators.

4 5
...._<_
53 6

One way to compare fractions that do not have
common denominators is to rename one or both fractions
so that they do have common denominators.

Example 1 Compare: g O %

Solution We rename % so that the denominator is 8.

NS

1, 4
2 8




Example 2

Solution

Practice

Problem set
57

Problem set57 279

We see that g is less than é.

mlw o
A
ot

Therefore, g is less than %

e lw
A
N | =

Compare:

wim

y 3
4
o
The denominators are 3 andi_él. We Tename both fractions
with a common denominator of 12,

2 4_8  3.3_09
3 4 12 4 3 12
We see that 8 is less than ﬂ.
12 12
8 9
- < -
12 12

Therefore, % is less than %

Wik
N
g

Before comparing the fractions, write each pair of
fractions with common denominators.

2 1 4 3 2 3
al - - b. - i L] - -

3 O 2 6 O 4 ¢ 3 O 5
1. What is the difference between the sum and product
@) el oo

of 5 and 57

2. The flat of eggs held 27 dozen eggs. How many eggs
4 are in 23 dozen?
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3l
{13}

(57}

6

(42}

9!
{46}

12.

{48}

15.

{42)

16.

(50}

17.

a0

18.

{28}

19,
{53

20,

(42}

22,

(19}

23.
(7)

In three nights Rumpelstiltskin spun $44,400 worth of
gold thread. What was the average value of thread he
spun each night?

5 1 4 3]

Compare: 3 O 2 [557). Compare: 3 O 7
3 1 2 3 5
m+S == 7,24+ 8.3 f =2
8 2 8 3 4 {42) / B

$32.50 x 10 10. (6.2)(0.48) 11. 1.0 + 0.8

{389] {48)
7 8 5 3
120 = 0.5 13. — - = 14, 2 . =2
pay 8 7 z99 6 4

Instead of dividing 7; by 13, Julie doubled both
numbers, then divided mentally, What was the division
problem Julie did mentally, and what was the quotient?

Round 36.486 to the nearest hundredth.

What number is next in this sequence?
0.6, 0.7, 0.8, 0.9, Yo

The perimeter of this square is
4 cm. What is the area of this

square?
How many Ssarein 57 [ 2 + 2
5 4 {4 5
0.32w = 32 21. x+ 34 =5

(42
List the factors of 27.

Arrange in order from shortest to longest:
1in., 3 cm, 20 mm

24, Larry correctly answered 45% of the 100 questions.
@955 Write 45% as a reduced fraction, How many questions

did Larry answer correctly?
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25.

{51}

26.

{53)

27.

{49)

28.

7]

29.

{8}

30.

{45}

Adding Mixed Numbers 281

Describe how to mentally calculate 7% of $12.50.

Reduce; 2> 2 3:3:7
2-2-2-5+-5:7
What is the sum of the decimal numbers represented

by points x and y on this number line?

: 2 3
Draw a rectangle that is 13 inches long and 2 inch
wide, Then draw a segment that divides the rectangle
into two triangles.

What is the perimeter of the rectangle drawn in
problem 287

If 1 = 1.5 and w = 0.75, then what does Iw equal?

Adding Mixed Numbers

Problem Solving: A number cube has six faces.

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 3’s between 3 and 36.

a, 4 x 75 b. 279 + 350 c. 250 — 199
d. $15.00 — $7.75 e. Double $1.50 f. &8
g 4 x12,+6,x 8,-4,+6,x 3,+ 2

Where two faces meet there is an
edge. How many edges does a
number cube have?

We have been practicing adding mixed numbers since
Lesson 27, In this lesson we will rename the fraction parts
of the mixed numbers so that the fractions have common
denominators, Then we will add.
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1 1
Example 1 22 + 16
Solution Step 1. Shape—Write the fractions with common

denominators.

Step 2. Operate—Add the fractions and add the
whole numbers.

Step 3. Simplify—Reduce the fraction.

1 3 3
2= x = = 2°
A 3 6
1 1
1 = 1=
i 6 6 ,
3% - 32
6 3
Example 2 12 4 22
2 3
Solution Step 1. Shape—Write the fractions with common
denominators.
~ Step 2. Operate—Add the fractions and add the whole

numbers.

Step 3. Simplify—Convert the improper fraction to a
mixed number and combine the mixed
number with the whole number.

1 3 3
1z x - = 1%
2 3 . 6
2 2 4
+2= x = = 2=
3 2 6

7 1

3= = 3+ 1=

6 6

. 1 1 1 2 1 1
P 1= 4+ 1= 1=+ 12 . 5= + 2~
ractice a 5 3 b 5 3 c 3 5




Problem set
58

Problem set58 283

3 1 1 1 1 5
d- 3_ + '_' e- 5_ + 3_' fo - 4_
4 13 2 6 72 * 8

Teacher Note: “Activity Master 5” may be helpful to students in
Lesson 61. Refer to the activity in that lesson to
determine if copies need to be prepared.

1. What is the product of the decimal numbers four
“? tenths and four hundredths?

2, Larry looked at the clock. It was 9:45 p.m, His book
# report was due the next morning at 8:30, How many
hours and minutes were there until Larry’s book
report was due?

3. Pluto’s greatest distance from the sun is seven billion,
1 four hundred million kilometers. Write that number.

a. 2t + 11 5. 1% + 22
(58} 2 6 (58} 2 3
1~ 3 2 ~ 6
. D= = 7. G e —
S Gompare: 5 () 3 7, Gomparo: 5O
1 .4 3 5
8. 8- — 32 3.2
an 5 5 oy 42

1 2,12 1
. H =’ “P-+ -
%;g Ow many - s are 1n = (5 ZJ

11, (0.875)(40) }zj 0.07 + 4 13. 30 + d = 0.6
44

{39} {42}

14, What number is halfway between 0.1 and 0,247

{49}

[15'; Round 36,428,591 to the nearest million.
1B,

}6} What temperature is 23°F less than 8°F7?
14

}7; What number is missing in this sequence?
14
320, 160, 80, , 20, 10, 5, ...
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18.

{(38)

19,

{51}

How many square inches are needed to cover a square
foot?

One centimeter is what fraction of one meter?

Mentally calculate the answers to problems 20 and 21:

20.

{46}

22,

&)

6.25 x 10 21. 6.25 + 10
(51)

Compare: 32 + 10 + 10 () 32 + (10 + 10)

Use the chart below to answer questions 23, 24 and 25.

23.

(18}

24.

(18)

25.

{18

26

(49}

27
(27}

Noontime Temperature During Week

80°

70°

yd Ty

Temperature (°F)

80°
Sun Mon Tues Wed Thu Fri Sat

Day of the Week

What was the difference in degrees between the
highest and lowest noontime temperatures during
the week?

What was the Saturday noontime temperature?

Write a question that refers to this line graph and
answer the question.

Rumpelstiltskin could pronounce his name in six
tenths of a second. At that rate, how many times could
he pronounce his name in 15 seconds? (Write and
solve a fraction division problem to answer
the question.)

One eighth is equivalent to 123%. To what percent is
three eighths equivalent?
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Adding Three or More Fractions 285

28, Mentally calculate the total cost of exactly 10 gallons
“ of gas priced at $1.599 per gallon.

29, Arrange these three numbers in order from least
“7 to greatest:

3 . 3
) th ]. f =y 1
4 e reCIPTOCEi 8] 4

(3(3 If I =4 and w = 3, then what does 21 + 2w equal?
45,

Adding Three or More Fractions

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count by 7’s from 7 to 84.

a. 2 x 750 b. 429 - 250 ¢, 750 + 199
d. $9.50 + $1.75 e. 2 of §5 f. 40 x 50
g 12 x 3,+ 4,x 2,+ 20,+ 10, % 5,+ 2

Problem Solving: Half of a gallon is a half gallon. Half of a half
gallon is a quart, Half of a quart is a pint. Half
of a pint is a cup. Into an empty gallon
container is poured a half gallon of water, plus
a quart of water, plus a pint of water, plus a
cup of water. How much more water is
needed to fill the gallon container?

1 gallon jégallon 1quart 1pint 1cup

To add three or more fractions we find a common
denominator for all the fractions being added. The lowest
common denominator is the least common multiple of all
of the denominators. When we know what the common
denominator is we can rename the fractions and add.
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Example 1

+ =+

0o =
ol

1
4

Solution Tirst we find a common denominator. The LCM of 2, 4,

Example 2

Solution

'Practice

Problem set
59

and 8 is 8. We rename all fractions as eighths, Then we
add and simplify if possible.

1.4 _ 4

- x = = .

2 "4 T 8

1 2 _ 2

—x = = =

1 %2 T3

L1011

8 1 " 8

7

8
12 4 ot 4 5l
2737 %

A common denominator is 6. We rename all fractions, We
add whole numbers and fractions. We simplify when
possible.

13 - 43
2 © 3 6
1 2 2
_x_zzu
3 3 6
1 1 1
+35 x L - 5l
6 * 1 6
60 = 7
6
1 3 1 1 1 1 111
- T C1s 41D+ 1
a oty ty bgrgtg ¢y +iy+ 1y
1 2 5 1 3 7 1 1 1
d -+ >+ = e. -+ > + = f1=+ 1= + 1=
27378 247 Lt +th

1. What is the cost per ounce for a 42-ounce box of
" oatmeal priced at $1.267 :
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2. There are 30 days in November, How many days are
% there from November 19 to December 257

3. The smallest three-digit number is 100. What is the
% largest three-digit number?

1 3 5 : 1 A 1
e T 1=+ 2=+ 3=
(s%} 2 4 8 (559} 2 3 6
6.m+1—3-==5 7.61—14/’=3§
(42) (427 8 8
5 3 3 1
8. Compare: = — 9, = .=
57} P 8 O 4 fzg 5 3

10. How many 1’3 are in E? 3 + 1
{53) 3 5 5 3

(l% How much money is § of $24.007
22

12, (0.65)(0.14) 13. 65 + 0.05

(40 {48}

2(14. What is the place value of the 9 in 46.9347
34}

15. Round the product of 0.24 and 0.26 to the nearest
“’ hundredth.

}(3 What is the average of 1.3, 2, and 0.817
18

17. What is the sum of the first seven numbers of this
49 sequence? '

1,3,5,7,...
18, IHow many square feet are needed to cover a square yard?
{38} ' .

19, Ten centimeters is what fraction of one meter?
{51}

20. 3x = 1.2 + 1.2 + 1.2
(42)




288

Math 76

21. 2

= 1
(30) 3y

22. The number 37 has how many different factors?

(19)

%4. To what decimal number is the arrow pointing?
49)

f E .
5 6 7

25. The decimal number answer to problem 24 rounds to
®? what whole number?

26, Mary found that the elm tree in her yard added about 3

“7 " of an inch to the diameter of its trunk every year. If the
diameter of the tree is about 12 inches, then the tree is
about how many years old? (Write and solve a fraction
division problem to answer the question.)

27. Duncan’s favorite T.V. show starts at 8 p.m. and ends

“’ at 9 p.m. Duncan timed the commercials and found
that there were 12 minutes of commeércials between
8 pm. and 9 p.m. What fraction 4f the hour was
commercial time?

28. Instead of dividing 400 by 16, Chip thought of an

“4 equivalent division problem that was easier for him to
divide. Write an equivalent division problem that has
a one-digit divisor and find the quotient.

29, Round $0.6666 to the nearest cent.

(50} /

1 6 1
ompare: 37 O >t 3

{57)
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Writing Mixed Numbers as
Improper Fractions

Facts Practice: 72 Mixed Multiplication and Division {Test H in

Test Masters)
Mental Math: Count up and down by §’s between § and 4.
a. 4 x 750 h. 283 + 250 c. 750 — 1989
d. $8.25 — $2.50 e. Double 123 £ 25

g. 6 x 10,+ 3, x 2,+4,x 5,+ 2,x 4
Problem Solving: Copy this problem and fill in the 5y

missing digits. § B
1.
=3

o

Here is another story about pies. In this story a mixed
number is changed to an improper fraction.

There were 32 pies on the shelf. The restaurant
manager asked the server to cut the whole pies
into serving slices—into sixths. Altogether, how
many slices of pie will there be when the server
cuts the pies?

We will illustrate this story with circles. There were
32 pies on the shelf.

The server will cut the whole pies into sixths. Each
whole pie will have six slices.

The three whole pies will make 18 slices
(3 x 6 = 18). The five additional slices from the % of a pie
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Example 1

Solution

will make the total 23 slices—23 sixths. This story
illustrates that 3% is equivalent to 2.

Now we will describe the arithmetic for changing a
mixed number like 32 to an improper fraction. Recall that a
mixed number has a whole number part and a fraction part.

whole number —‘ +— fraction

3§
8 —=— denominator of fraction
The denominator of the mixed number is also the
denominator of the improper fraction,
5 _
35 = &

!

same denominator

The denominator indicates the size of the fraction
“pieces.” In this case the fraction pieces are sixths. We
change the whole number 3 into sixths. We know that one
whole is 2, so three wholes is 3 x {, which is 18, Now we

add 2 and §, which equals 22,

Write 23 as an improper fraction.,

The denominator of the fraction part of the mixed number
is fourths, so the denominator of the improper fraction
will also be fourths.

3 —_— e
473
We change the whole number 2 into fourths. Since 1
equals 3, the whole number 2 equals 2 x 4, which is 5,
We add £ and §, which equals L.
3 11

22 =
4 4




Example 2

Solution

Practice

Problem set
60

Problem set60 291
Write 52 as an improper fraction.

We see that the denominator of the improper fraction will
be thirds.
2
52 = —
3 3
Some people use a quick, mechanical method to find
the numerator of the improper fraction. Looking at the
mixed number, they multiply the whole number by the
denominator and then add the numerator. The resulf is the
numerator of the improper fraction.

Write each mixed number as an improper fraction.

a. 251‘— b. 31 c. 1§
5 2 4
1 5 3
. 6'_' . 1_ . 3_
d. 6, € 5 £ 335
1 1 . 1
» 2'— h' 12_ N 3_
5 3 2 75

1. Convert the improper fraction £ to a mixed number
9 with the fraction reduced.

2. A fathom is 6 fest. How many feet deep is water that is
@2 51 2
25 fathoms?

3. After 3 days and 7425 guesses, the queen guessed
% Rumpelstiltskin’s name. What was the average
number of names she guessed each day?

4, 51----1g 5. 51*-21
s8] 2 3 @el 3 2
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6.

(58}

8.

(57)

10.

{29}

11.
(53)

12,
(44}

14.
(34

135.
(16}

16,
{41)

17.
(10)

18.

(38}

19.
(29]

20.
1)

22,
{11)

23,
(32}

24.

(60}

1 1 1 1
1= + 2— + 3— 7. 3> + 3=
2 3 4 (58] 3
2 3 5
G re; — = . T ox 42
ompa 3 O 5 {?g} 6
3.2
8 3

2 . 3 3 2
How many “’sarein -7 |2 + =
Y3 8 (8 3}

(4 — 0.4) « 4 13. 4 — (0.4 + 4)
(a5}

Which digit in 49.63 has the same place value as the 7
in 8.77

Estimate the sum of $642.23 and $861.17 to the
nearest hundred dollars.

1 ?

10~ 100
What is the next number in this sequence?

100, 10, 1, s ovan

The perimeter of a square is 1 foot. How many square
inches cover its area?

Ten seconds is what fraction of one minute?
15m = 300 21}. List the factors of 50.
{19

By what name for 1 must £ be multiplied to form a
fraction with a 15 in the denominator?

What time is 5 hours and 15 minutes after 9:50 a.m.?

Write 7% as an improper fraction,
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25, Write 13 and 13 as improper fractions and multiply
“ " the improper fractions. What is the product?

26. The sales tax rate was 7%. Write 7% as a fraction.
%% Then write the fraction as a decimal number.

Refer to the figure to answer problems 27 and 28:

27. The perimeter of this square is 8 cm.
' How long is each side?

28. Half of the area of the square is
“? shaded. What is the arca of the
shaded part of the square?

29. Rawlings bought a sheet of 100 stamps from the post
“U office for $35.00. What was the price for each stamp?

30. Describe how to convert 2% to an improper fraction.
(60}
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LESSON
61

Prime Numbers

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count by 12’s from 12 to 144.

a, b x 40 ({10 x 40 + 2 b. 475 + 1200 G. 3 x 84
d. $8.50 + $2.50 e. s0f$36.00  f 32

g 6 x8,—-4,+4,x 2,4+ 2,+6,+ 2

h. Hold your hands one foot apart.

Problem Solving: The average number of students in two
classrooms was 27. If the students are
separated into three classrooms instead of
two classrooms, what will be the average
number of students in each of the three
classrooms?

Here we list the first ten counting numbers and their
factors, Which of the numbers have exactly two factors?

NUMBER FACTORS
1 1
2 1,2
3 1,3
4 1,2,4
5 1,5
6 1,2,3,6
7 1,7
8 1,2,4,8
9 1,3,9
10 1,2,5,10

Numbers that have exactly two factors are prime
numbers., The first four prime numbers are 2, 3, 5, and 7.
The number 1 is not a prime number because it has only
one factor, itself. The only factors of a prime number are
the number itself and 1. Therefore, to determine whether




Example

Solution

Prime Numbers 295

or not a number is prime, we may ask ourselves the
question, “Is this number divisible by any number other
than the number itself and 17” If the number is divisible
by any other number, the number is not prime.

The first four prime numbers are 2, 3, 5, and 7. What are
the next four prime numbers?

We will consider the next several numbers and eliminate
those that are not prime.

8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20

All even numbers have 2 as a factor., So no even
numbers greater than two are prime numbers. We can
eliminate the even numbers from the list.

8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 28

Since 9 is divisible by 3, and 15 is divisible by 3 and
by 5, we can eliminate 9 and 15 from the list.

A4, 18, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20

Each of the remaining four numbers on the list is
divisible only by itself and by 1. Thus the next four prime
numbers after 7 are 11, 13, 17, and 19.

Activity: Prime Numbers

List the counting numbers from 1 to 50 (or use the
Hundred Chart, “Activity Master 5,” from the Test
Masters). Then follow these directions:

a, Draw a line through the number 1. The number 1 is
not a prime number.

b. Circle the prime number 2. Draw a line through all the
other multiples of 2 (4, 6, 8, etc.).

¢. Circle the prime number 3. Draw a line through all the
other multiples of 3 (6, 9, 12, etc.).

d. Circle the prime number 5. Draw a line through all the
other multiples of 5 (10, 15, 20, etc.).
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e. Circle the prime number 7. Draw a line through all the
other multiples of 7 (14, 21, 28, etc.}.

f. All of the numbers on the list (or chart) from 1 through
50 {or 1 through 100) that do not have a line drawn
through them are prime numbers. Circle the prime
numbers.

Practice Which number in each group is a prime number?
a. 21, 23, 25

b. 31, 32, 33
c, 43, 44, 45

Which number in each group is not a prime number?
d. 41, 42, 43

e. 31,41, 51
f. 23, 33,43

Prime numbers can be multiplied to equal whole numbers
that are not prime. To make 12 we multiply 2 - 2 - 3. To
make 15 we multiply 3 - 5. Show which prime numbers
we multiply to make these products.

g. 16 h. 18

Problem set 1. In music there are whole notes, half notes, quarter
61 “¥ notes, and eighth\ notes. How many quarter notes
equal a whole note?

2. How many eighth notes equal a quarter note?
(53)

3. Don is 5 feet 23 inches tall. How many inches tall is that?
(60)

4

. Which of these numbers is not a prime number?
(61)

A 11 B. 21 C. 31 D. 41




(61).

(18)

{4 2)'

(22)

10.
(54}

12.

(29}

14.
{40}

16.

44}

18

(46}

19.
{19)

20.
{21}

21,
(38}

22,
(14}
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Which of these numbers is a prime number?
A. 35 B. 41 C. 63 D. 72

The prices for three pairs of skates were $36.25,
$41.50, and $43.75. What was the average price for a
pair of skates?

Instead of dividing 15 by 2%, Solomon doubled both
numbers, then divided mentally. What was Solomon’s
mental division problem and its quotient?

3 1 1 3 5
m - 4— = 3= 9, =+ =+ =
8 4 (597 2 4 8
5 1 3 3
2 _ =2 11, 2 - 2L
6 2 (549 9 10
1 4 2 1
oy - 13- - =+ —
2 5 {53) 3 2

15, (0.14)(0.16)
(38}

1.5

L 0.04

{48}

One centimeter equals 10 millimeters. How many
millimeters does 2,5 centimeters equal?

List all of the common factors of 18 and 24 ahd circle
the greatest.

What fraction of the group is
shaded?

OO0
00000

If the perimeter of a square is 40 mm, what is the area
of the square?

At 6 a.m. the temperature was —6°F. At noon the
temperature was 14°F. From 6 aum. to noon the
temperature rose how many degrees?
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23.

(49}

3 2 3 2
Compare: - = e 2
pare: 7 x 5 O 3 2.

Use this chart of favorite sports of 100 people to answer
questions 24 through 28.

24.

{40}

25.

{40}

26.

{40}

27.

{40}

28.

{40}

29,

(38}

30.

(61)

How many more people favored
baseball than favored football? oS00 panpto

What fraction of the people
favored baseball?

Was any sport the favorite sport of
the majority of the people surveyed?
Write one or two sentences to ex-
plain your answer.

Baseball
40
Basketball
Football 22
20

Since baseball was the favorite sport of 40 out of 100
people, it was the favorite sport of 40% of the people
asked. What percent of the people answered that
football was their favorite sport?

Write a question that refers to this circle graph and
answer the question.

Tom thought of one number he could put in each of
these boxes to make the equation true. Tom thought of
what number?

[ 1x[]=100

If we multiply the prime numbers 2 - 3 - 3, the
product is 18. Which prime numbers would we
multiply to make a product of 207 :
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Solution

Subtracting Mixed Numbers with Regrouping, Part2 299

Subtracting Mixed Numbers with
Regrouping, Part 2

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

Mental Math: Count up and down by 3’s between % and 2.

a. 5 x 140 (10 x 140 + 2} b. 420 - 50 c. 4 x 63
d. $8.50 — $2.50 e. Double 7  f, 2

g b x10,—- 20,+ 2,+ 4,+ 1,+ 3,- 3

h. Hold your hands one foot apart; then one inch apart.

Problem Solving: What are the next three numbers in this

sequence?
A1
12, 6, § oese

| JNS N

Since Lesson 47 we have practiced subtracting mixed
numbers with regrouping. In this lesson we will rename the
fractions with common denominators before subtracting,

To subtract 15 from 3%, we first write the fractions
with common denominators. Then we subtract the whole
numbers and fractions and simplify when possible.

4

3 X = 3=
6

D= Ol
X

Liee ik

1
2_
6
Sometimes when subtracting it is necessary to regroup.
We write the fractions with common denominators before

regrouping.

1 2

5= — 12

2 3
We write fractions with common de- 49
[ . 51 x E —_— 5&
nominators. We regroup if necessary, 2 X3 T 2%
We simplify if possible. 1% x £ =12
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Practice*

Problem set

62

a.

d.

1.

{52}

2

{13;

(15).

(60}

{60)'

(32}

(5}

(42;

11.
(62}

14.

(39}

1.1 1 .1 1 .3
51 _ 3t cal ol 6L 93
2 73 b4y - 23 ¢ 93

2 .5 11 1 1
2_3d 6L _ 11 4L gL
737 % & 5 T 3 fodg -1,
a3 41 T LI i 82 _ 53
6 '3 2 "6 3 g

What is the difference between the sum of 0.6 and 0.4
and the product of 0.6 and 0.47

Mt. Whitney, the highest point in California, has an
elevation of 14,494 feet above sea level. From there
one can see Death Valley, the lowest point, which has
an elevation of 282 feet below sea level. The floor of
Death Valley is how many feet below the peak of Mt.
Whitney?

The anaconda was 288 inches long. How many feet is
288 inches?

Write the mixed number 4% as an improper fraction.

Write 23 and 1% as improper fractions. Then multiply
the improper fractions and simplify the product.

What time is 23 hours after 10:15 a.m.?

(30 x 15} + (30 — 15) ({:7.} Compare: g O %
w—?%:% %Eg.g—%

i % Waix: o Wgvg
(1 — 0.4)(1 + 0.4) 15. 3 of $45.00

{22}
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16. 0.4 + 8 17. 8 + 0.4
{44} {48)
18, What number is next in this sequence?
(10)

0.2, 0.4, 0.6, 0.8, Yoo
19. What is the tenth prime number?
(51)

20. What is the perimeter of the rectangle?
@)

1% in.
Z .
21. This floor tile is one square foot, 1ft
#9% The kitchen floor was covered
with 100 floor tiles. What was the 12in. 11t
area of the kitchen floor in square
inches? o

22, Round $678.25 to the nearest ten dollars,

(18) .

23. What is the area of the shaded 30 cm
U part of this rectangle?

24. A ton is 2000 pounds. How many pounds is 23 tons?
{15)

25, Which arrow could be pointing to 0.2 on the number line?
49)

I

26. Think of a prime number for n that makes this
" equation true.

n-.-n=49
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27. Jefferson got a hit 30% of the 240 times he came to bat

{29,33}

28!

{42)

29.

(33}

30.

{57)

during the season. Write 30% as a reduced fraction.
Then find the number of hits Jefferson got during the
seasoi.

Dixon has run 11.5 miles of a 26.2-mile race. Find the
remaining distance Dixon has to run to complete the
race by solving this equation.

11.5mi + d = 26.2 mi

Write 7% as a fraction. Then write the fraction as a
decimal number.

Arrange these numbers in order from least to greatest:
1 1 |
1, o 0, 15; 2
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Polygons

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)
Mental Math: Count up and down by 25’s between 25 and 300.
a. 5 x 240 b, 4500 + 450 c. 7 x 34
d. $7.50 + $7.50 e. 3 of $20.00 £, 878

g 6 x8+2,+1,+5,-1,x 4,+ 2
h. Hold your hands one foot apart; then one yard apart.

Problem Solving: A number cube has six faces. = —=>
Where two faces meet there is an
edge. A “corner” where three
edges meet is called a vertex
(plural is vertices). A number cube
has how many vertices?

Polygons are closed shapes with straight sides. Polygons
are named by the number of sides they have. The chart
below names some common polygons.

Polygons

Shape Number of Sides Name of Polygon

3 triangle

4 quadrilateral

6 hexagon

/\

Q 5 pentagon
<o

O

8 octagon

Two sides of a polygon meet, or intersect, at a vertex
(plural is vertices). A polygon has the same number of
vertices as it has sides.
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Example 1

Solution

Example 2

Solution

Example 3

Solution

What is the name of a polygon that has four sides?

The answer is not “square” or “rectangle.” Squares and
rectangles do have four sides, but not all four-sided
polygons are squares or rectangles. The correct answer is
quadrilateral. A rectangle is one kind of quadrilateral. A
square is a rectangle with sides of equal length.

If all the sides of a polygon are the same length and if
all the angles are the same measure, then the polygon is
called a regular polygon. A square is a regular
quadrilateral, but a rectangle that is longer than it is wide
is not a regular quadrilateral.

The area of a square is 25 square centimeters.
(a) What is the length of each side of the square?
(b) What is the perimeter of the square?

(a) We find the area of a square, or of any rectangle, by
multiplying the length by the width. With a square, the
length and width are equal. Finding the length of a
side is like finding the one number that goes into each
of these boxes.

[Ix[]=25
Since 5 x 5 = 25, the length of each side is 5 cm.

(b) The perimeter of the square is the sum of the lengths of
the four sides. We may find the perimeter by adding
the lengths of the four sides or by multiplying the
length of one side by four.

5cm + bem + 5cm + 5ecm = 20 cm
4 x 5cm = 20cm

A regular octagon has a perimeter of 96 inches. How long
is each side?

An octagon has eight sides. The sides of a regular octagon
are the same length. Dividing the perimeter of 96 inches by
8, we find each side is 12 inches. (Most of the red stop signs
on our roads are regular octagons with sides 12 inches long)
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Problem set 63

-

a. What is the name of this six-sided
shape?

b. How many sides does a pentagon have?

¢. Can a polygon have 19 sides?

d. The area of a équare is 16 square inches. What is its
perimeter?

1. When the sum of 1.3 and 1.2 is divided by the
% difference of 1.3 and 1.2, what is the quotient?

2. William Shakespeare was born in 1564 and died in
#1616, How many years did he live?

3. Robin Hood’s arrow hit a target 45 yards away. How
“ many foet did the arrow travel?

4, Why is a square a regular quadrilateral?
(53

5. A regular hexagon has a perimeter of 36 inches. ITow
“J long is each side?

2
78><8 2 3

6. & = : 8. 57 + 3>
a4 100 51 8 + 8 s8) 3 4

1 2 1 g 1 1 7
9, -+ 24 - 10, = - = 11. 6= — 2
(sar 2 3 4 e 10 2 w2 2 8

12, Compare: 2 x 0.4 () 2 + 0.4

43}

13. 4.8 x 0.35 14. 1 + 0.4
(39} {48}
15. How many $0.12 pencils can Mr. Jones buy for $4.807

{15)

16. Round the product of 0.33 and 0.38 to the nearest
“ hundredth.
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17.

(31)

18I

(61}

19.

{50}

20.

(63}

21.

(29)

22.

(63)

23.

(15}

24,

(60)

25,
{61}

Multiply the length by the width
to find the area of this rectangle.

Mo [—

E-N{]

Which is the twelfth prime number?
Write 3% as an improper fraction.

The area of a square is 9 sq. cm.
(a) How long is each side of the square?

(b) What is the perimeter of the square?
Five minutes is what fraction of an hour?

The top, bottom, and sides of a box
are also called the faces of the box.
This box has how many faces?

There are 100 centimeters to a meter. How many
centimeters equal 2.5 meters?

Write the mixed numbers 13 and 2 as improper
fractions. Then multiply the improper fractions and
simplify the product.

The numbers 2, 3, 5, 7, and 11 are prime numbers, The
numbers 4, 6, 8, 9, 10, and 12 are not prime numbers,
but they can be formed by multiplying prime numbers.

2-2=4
2.3=256
2-2:2=28

Show how to make 9, 10, and 12 ‘by multiplying prime
numbers.
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26. Write 75% as an unreduced fraction. Then write the
#3) fraction as a decimal number.

27. Reduce:

2 .
(53 2 -

233
-3-5-5

N b

28. 16.6 mi + / = 26.2 mi
(12)

Refer to this double-line graph to find information for
problems 29 and 30.

Paily High and Low Temperatures

16°C
12°C tDay-to-day high temperaiure /

8°C - . /

4°C =

0 - - .

0°C Day-to-day low temperalure s z

—4°C ',—‘“*-\\ = 2
S N '
~-8°C
Sun Mon Tues Wed Thu Fri Sat

29, The difference between Tuesday’s high and low
#% temperatures was how many degrees?

30. The difference between the lowest temperature of the
“% week and the highest temperature of the week was
how many degrees?
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LESSON
64

Prime Factorization ¢ Division
by Primes ¢ Factor Tree

Facts Practice: 72 Mixed Multiplication and Division {Test H in

Test Masters)
Mental Math: Count by 9’s from 9 to 108.
a. 5 x 60 b. 586 — 50 c. 3 x 65
d. $20.00 — $2.50 e. Double 75¢ £, 85

8. 9x9,-1,+2,+2,+6,+3,+ 10
h. Hold your hands one yard apart; then one meter apart.

Problem Solving: Nelson bought a pizza and ate half of it. Then
his sister ate half of what was left. Then his
little brother ate half of what his sister had
left. What fraction of the pizza did Nelson's
litile brother eat? Ilustrate the portions of the
pizza eaten by each family member.

Prime All whole numbers greater than 1 are either prime
factorization numbers or composite numbers. A composite number has

more than two factors. As we studied in Lesson 61, the
numbers 2, 3, 5, and 7 are prime numbers. The numbers 4,
6, 8, and 9 are composite numbers. All composite numbers
can be made by multiplying prime numbers together.

=22
=23

=2 .22 (also 2 - 4, but 4 is not prime)

e} o o» W
|

=3 .3

When we write a composite number as a product of its
prime factors, we have written the prime factorization of
the number. The prime factorizations of 4, 6, 8, and 9 are
shown above.

In this lesson we will show two methods for factoring

a composite number. One method is division by primes,
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and the other method is using a factor tree. We will
illustrate both methods as we factor 60.

The smallest prime number is 2, then 3, then 5, and so on.
Since 60 is divisible by 2, we begin by dividing 60 by 2.
The quotient is 30.

30
2)60

Since 30 is also divisible by 2, we divide 30 by 2. The
quotient is 15. Notice how we “stack” the divisions.

15
2)30
2)60

Although 15 is not divisible by 2, it is divisible by the next
prime number, which is 3. The quotient is 5.

2)60

Five is a prime number. The only prime number that
divides 5 is 5.

NN
ETJ:’IZT"
=S

By dividing by prime numbers we have found the prime
factorization of 60.

60 =2.-2.-3+5
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Factor tree

Example 1

Solution

When using a factor tree, we simply think of any two
numbers whose product is 60. Since 6 times 10 equals 60,
we will use 6 and 10 as the first two “branches” of the
factor tree.

60

PN

t - 10

The numbers 6 and 10 are not prime numbers, so we
continue the process by factoring 6 into 2 : 3 and by
factoring 10 into 2 - 5.

80
N

6 10
VNN
2 3 2

5

The numbers at the ends of the branches are all prime
numbers. We have completed the factor tree. We will
arrange the factors in order from least to greatest and write
the prime factorization of 60.

60=2.2-3 -5

Use a factor tree to find the prime factorization of 60. Use
4 and 15 as the first branches.

Some composite numbers can be divided into many
different factor trees. However, when the factor tree is
completed, the same prime numbers appear at the ends of
the branches.
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Example 2 Use division by primes to find the prime factorization of 36.

Solution We begin by dividing by the smallest prime number that is
a factor of 36, which is 2. We will continue dividing by
prime numbers until the quotient is 1.7

1
3)3
3)9

2)18
2)36

36=2:2:-3-3

Practice* a. Which of these numbers are composite numbers?
19, 20, 21, 22, 23

b. Write the prime factorization of each composite
number in problem (a).

c. Use a factor tree to find the prime factorization of 36.

d. Use division by primes to find the prime factorization
of 48,

e. Write 125 as a product of prime factors.

f. Write the prime factorization of 10 and of 100. What
similarities do you notice? Can you guess what the .
prime factorization of 1000 is?

Problem set 1. The total land area of the world is about fifty-seven
64 "7 million, two hundred eighty thousand square miles.
Write that number,

2. Nelson photographed an African white rhinoceros
% that stood 63 feet high. How many inches is 63 feet?

tSome prefer to complete the division when the quotient is a prime number,
in which case the final quotient, together with the divisors, is included in the
prime factorization of the number.
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3. Jenny shot 10 free throws and made 6. What fraction
#41) of her shots did she make? What percent of her shots

4

(6'4}.

5

f643

6l

{60}

(s)

(58)

10.
{42)

11

(57}

12.

(29}

14,

(38}

15

f44) .

16

[ISJ.

17,
{15)

18.

{(32)

did she make?

Draw a factor tree for 40. Then write the prime
factorization of 40.

Which of these is a composite number?
21, 31, 41

Write 22 as an improper fraction and multiply the
improper fraction by 3. What is the product?

10,000 — (10,000 + 10)

B2 + 1= + 2= !

1 1
91 — + - + -
2 3 6 ey 12 6 2

15§—m=21
4 8

1 1 2 1

Compare: - - =~ — -

ompare:  — = O 3 - 3
3,1 13 3.1
3 3 531 8 2

1 — (0.2 + 0.48)
0.0144 + 12

What is the total cost of two dozen erasers that are
priced at 8¢ each?

The store manager put $20.00 worth of $0.25 pieces in
the change drawer. How many $0.25 pieces are in
$20.007

What time is 2} hours before 1:15 p.m.?




19,

(64}

20.

(63

21,

{60}

22,

{63)

23

(53]

24,
(2]

25.
{7}

26,

(64}

27,

(53}

28.
(41)

29,

(29,33}

30.

{63)

Problemset64 313

Use division by primes to find the prime factorization
of 50.

What is the name of a six-sided polygon? How many
vertices does it have?

Write 3% as an improper fraction.

The area of a square is 36 square inches.
(a) What is the length of each side?
(b) What is the perimeter of the square?

Write 16% as a reduced fraction.

How many millimeters long is the line segment?

om

A meter is about one big step. About how many meters
long is an automaobile?

Write the prime factorization of 375 and of 1000.

Reduce:

4 7

25 100

Eighty percent of the 20 answers were correct. Write
80% as a reduced fraction. Then find the number of
correct answers.

The “rect-” part of rectangle means “right.” A
rectangle is a “right-angle” shape. Why is every square
also a rectangle?
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LESSON
65

Example 1

Multiplying Mixed Numbers

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test ] in Test Masters) i
Mental Math: Count up and down by +’s between & and 2.
a. b x 160 b. 376 + 99 C.8X23
d. $1.75 + $1.75 e. 3 of $60.00 f, 30

g. 8 x8,—-4,+2,+ 3,+ 3,+1,+6,+ 2
h. Hold your hands one meter apart; then one yard apart.

Problem Selving: Copy this problem and fill in the _4_
missing digits. 6) 6

3

0

Recall the three steps to solving an arithmetic problem
with fractions.

Step 1. Be sure the problem is in the correct shape.
Step 2. Perform the operation indicated.
Step 3. Simplify the answer if possible.

Remember that the correct shape for adding and
subtracting fractions is to write the fraction with common
denominators. To multiply or divide fractions we do not
need to write the fractions with common denominators.
The correct shape for multiplying and dividing fractions is
to write the numbers in fraction form. This means we will
write mixed numbers as improper fractions. We will also
write whole numbers in fraction form by writing the
whole number as the numerator of a fraction with the
denominator 1.

2
2= 4
3><

Solution First, we write 22 and 4 in fraction form.,

X - a‘f_;_:'

8 _ 4
31




Example 2

Solution

Practice*

Multiplying Mixed Numbers 315 |

Second, we multiply the numerators to find the numerator |

of the product, and we multiply the denominators to find
the denominator of the product.

Third, we simplify the product by converting the"
improper fraction to a mixed number.

3 3
1 1
2l « 1t
2 * 73

First, write the numbers in fraction form.

5 4 20
- X = = —
2 3 6
Third, simplify the product
20 _ 42
6 6
2 1
32 = 3-
6 3
1 2 2 3 1 2
L= x 2 L1152 x 2 = x 12
a1y x o b13x4 c. 1 x13
2 1 2 3
d. 1= e. 2— 2— f. 3 1-
13‘ x 3 5 X 3 X 4
g 3k x 12 h 25 x 2 i 2 x 32
3 3 4 2
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Problem set
65

1. Fifty percent of the 60 questions on the test were

(23,33}

(53}.

(15)

(55}.

{1 8)'

(s}

10.
(62}

13.
(44)

15.
(39)

16

(53).

17

(64} .

18.
{15}

19,

{50}

20

(83} .

multiple choice. Write 50% as a reduced fraction and
find the number of multiple choice questions.

How many quarter notes equal a half note?

Some railroad rails weigh 155 pounds per yard and are
33 feet long. How much would a 33-foot-long rail weigh?

1 2 2
1~ 2= 5., 2— 2
2 X 3 65 3 %

The sum of five numbers is 200. What is the average of
the numbers?

100 + 75 1 1 .1 1. 1
199 + 75 8. m—1: =3- 9 41, 1
100 — 75 o 592 o3tetaz
a5t ol 190 2 4 L 12, 2.1

4 2 (zgy H 2 sab B 2
0.25 + 5 14, 5 + 0.25

{48}

What is the product of the answers to problems 13 and 147

_.12,_ + % is equal to which of the following?
Al 1 g 1,1 c. ra.l
2 2 2 2 2 2

Use a factor tree to find the prime factorization of 30.

If three of the items cost a total of 75¢, how much
would six Pf the items cost?

Round $1.1675 to the nearest cent.

One side of a regular pentagon is 0.8 meter. What is
the perimeter?
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21. Twenty minutes is what fraction of an hour?

(29)

22. The temperature dropped from 12°C to —8°C. This was
449 4 drop of how many degrees?

Use the chart below to answer questions 23, 24, and 25.

Weight of Children
48

46 |pz
44 //
42
40
38
36
34
32

Kilograms (kg}

DUMBIIXY

=
=
o]

HENEEENRNEAN

O MUBMUIMDIY
N

7

Marly

[
o
=
=

23. John weighs how much more than Mike?
{18)

24, What is the average weight of the three boys?

(16)

25, Write a “larger-smaller-difference” problem that refers
% to the graph and answer the question.

26, Use division by primes to find the prime factorization
#9 ol 400.

27. Simon covered the floor of a square room with 144
@8 floor tiles. How many floor tiles were along each wall
of the room?

28. The weight of a one-kilogram object on earth is about
@ 2.2 pounds. A large man may be 100 kilograms, About
how many pounds is that?

29, Reduce:
(53) 2

Sl |

-H5-5.7
+2+-5-5-5H
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LESSON
66

Using prime
factorization
to reduce
fractions

30. Which of these polygons is not a regular polygon?

(BSJA.A B.[ ] C.Q D.<:>

Using Prime Factorization .
to Reduce Fractions ¢
Naming Solids

Facts Practice: Write 24 Mixed Numbors as Improper Fractions

(Test ] in Test Masters)
Mental Math: Count down by 2’s from 10 to negative 10.
a. 5 x 260 b. 341 - 50 c. 3 x 48
d. $9.25 — 75¢ e. Double $1.25 £ 230

g 6 x6,—1,+5,x2,+1,+3,+2
h. Hold your hands one foot apart; then nine inches apart,

Problem Solving: There are about 520 nine-inch-long noodles
in a 1-pound package, of spaghetii. Laid end
to end, how many feet would the noodles in a
package of spaghetti reach?

One way to reduce fractions with large terms is to factor
the terms and then reduce the common factors. To reduce
%, we could begin,by writing the prime factorization of
125 and of 1000. P :

125 _ 5-5.5
1000 2-2-2-5-5-5H

We see three pairs of 5’s that can be reduced. Each 2
reduces to 1.

BB B _1
2-2-2-5’-,?’-/? 8
1

We multiply the remaining factors and find that %2.%
reduces to 1.
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375
Reduce: ——
educe: -

Solution We write the prime factorization of the numerator and of

Naming
solids

the denominator.
375 _ 3:5.-5.5
1000 2-2-2-5.5.5

Then we reduce the common factors and multiply the
remaining factors.

oolee

1 1 1
B -85
288"

T 1

: 375
We find that .35 reduces to §.

Polygons are two-dimensional shapes. Polygons have
length and width. However, polygons do not have height
(or depth). The objects that we encounter in the world
around us are three-dimensional. These objects have
length, width, and height. This table illustrates some three
dimensional shapes—shapes that take up space. Three-
dimensional shapes are often called solids.

Solids

Shape Name

Triangular Prism

Rectangular Prism Prisms

Cube

Pyramid

Cyiinder

Cone

Sphere

You should be able to recognize, name, and draw each
of these shapes. Notice that when these shapes are drawn,
- the edges which are hidden from the viewer can be

~ indicated by using dashed lines.
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Example 2 Name this shape.

Solution This shape is a triangular prism.

Example 3 Draw a cube.

Solution To draw a cube, we first sketch two —
squares like this. Then we draw lines i
to connect the vertices using dashed ol il
lines to draw the edges that are
hidden from view.

1

|

1

PN S
-

-~

Practice Write the prime factorization of the numerator and
denominator of each fraction and reduce each fraction.

a875 bﬂ
* 1000 " 400

c. A can of soup is an example of which geometric solid?

d. Sketch a triangular prism. Begin by

drawing twa triangles like these, A\

Problem set 1. What is the sum of the first nine positive odd numbers? -
66 "

2. A fathom is about 6 feet. A nautical mile is 1000
“9 fathoms. A nautical mile is aboul how many feet?

3. Instead of dividing $1.50 by $0.05, Marcus made an

¥ equivalent division problem by mentally multiplying
the dividend and divisor by 100. Then he performed
the equivalent division problem. What is the
equivalent division problem Marcus made and what is
the quotient?




4.
(3)

6

!18).

7.
{5}

{42)

11

{65} )

13.
(41)

15 L)
{44}

17!
{15}

18.

(63}

19.

(66}

20,
{31)

21.

{29}

22,

(66}
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6em + [ = 11cm 5. 8g = 9.6

(42)
The combined length of four sticks is 172 inches.
What is the average length of each stick?

10,000 — (4675 + 968) 8. 3% 4 z%

(58}

l—w:1 1{].411—2Z

10 2 {62} 4 8

22 « 3 12, 1 x 21

3 g5} 3 4

3 ? '

= = — 14. (2 0.3) — (0.2 0.3
5 100 {29) (2 % ) ( X )
1.44 = 60 " 16. $6.00 = $0.15

(48}

Five dollars was divided evenly among four people.
How much money did each receive?

The area of a regular quadrilateral is 100 square
inches. What is its perimeter?

Write the prime factorization of 625 and of 1000.

Then reduce 825,

14000

What is the area of the rectangle shown below?

i,
12|n.

o

Thirty-six of the eighty-eight piano keys are black.
What fraction of the piano keys are black?

Sketch a rectangular prism. Begin by drawing two
congruent rectangles.
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23.

(30,60}

24.

(15}

25,

{49)

26,

{49)
27,
{66)

28.

{33}

I%XD:'I

There are 1000 meters in a kilometer. How many
meters are in 2.5 kilometers?

Which arrow could be pointing to 0.1 on the number line?

S

Which arrow in problem 25 is pointing to the number
halfway between —1 and 17

A basketball is an example of which geometric solid?

Write 51% as a fraction. Then write the fraction as a
decimal number.

Refer to this map to answer questions 29 and 30,

29,

{N.R}

30.

{N.R.}

N.34 w@ E

N, oné [EI 8

Oz

N. 18t

= n = -

& b £ & & o

o g & = s o

= = ui ui uf

Broadway
S. 19
S.2m
X O

8.3

Which building is on the corner of W, B St. and N. 2nd?
A B. C. O D.
W

The building i is on the corner of which two streets?
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Dividing Mixed Numbers

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters}

Mental Math: Count down by 5’s from 25 fo negative 25.

a. 5 x 80 b. 275 + 1500 c. 7 % 42
d. $5.75 + 50¢ e. } of $48.00 f, 3320

g 7x8-1+5x2-1,+3, -8

h. Hold your hands one meter apart; then 90 cm apart.

Problem Solving: Which whole number greater than 90 but less
than 100 is a prime number?

Recall the three steps to solving an arithmetic problem
with fractions.

Step 1. Be sure the problem is in the correct shape.
Step 2. Perform the operation indicated.
Step 3. Simplify the answer if possible.

In Lesson 65 we noted that the correct shape for
multiplying and dividing fractions is fraction form. In this
lesson we will practice dividing mixed numbers. We first
write any mixed numbers or whole numbers as improper
fractions. Then we divide.

2
2— + 4
3

We write the numbers in fraction form.

8 . 4

3T
We find the number of 4’s in 1. Then we use the reciprocal

of 4 to find the number of 4’s in g.

.4 1
L+7=3
§ 1_ 8
37 4 12
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Example 2

Solution

Practice*

We simplify the answer.

Notice that dividing a number by 4 is equivalent to
finding 3 of the number. Instead of dividing 22 by 4, we
find § of 22,

2 1
2= + 1=
3 2

We write the mixed numbers as fractions.

8

-3
37 2

We find the number of 2’s in 1. Then we use the reciprocal
of g to find the number of g’s in g.

.3 _ 2

1+3 =3

8 2 _ 16

3 3 9

We simplify the answer.

16 _ 47

o ~ 13

1 3 3
. —of 1= v 1=+ 4

I b. 1y

1 p 2
. = of 2= d. 2= + 3

“ 3% % 5
2 1 1 2
1= + 2= f 2> + 1=
© 3 2 2 3
1 1 3
l1“"'+1_ h- 7+1"‘“
8 2 2 4
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1 *
{(54]

2.
{15)

3!
{15}

@)

1 8).

(65)

{ 42}.

10.
{62}

13.
(31}

14.

(52}

16.
fda}

17

1)

18
{16}
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What is the difference between the sum of § and % and
the product of ; and 47

Bill ran a half mile in two minutes and fifty-five
seconds. How many seconds is that?

The gauge of a railroad—the distance between the two
tracks—is usually 4 feet 83 inches. How many inches
is that?

11 .52 5. 1 + 4
2 3 s7) 3

In six games Yvonne scored a total of 108 points. How
many points per game did she average?

Write the prime factorization of 24 and 200. Then
reduce %.

m‘—5§:1i 9.3§+2i:n
a8 16 (421 B 10

5L _ 1L 11. 3% x 1+ 12. 3% + 11

8 2 (85) 3 2 w71 3 2

What is the area of a rectangle that is 4 inches long and
12 inches wide?

(32 +1) - (06 x 7) 15. 12.5 + 0.4
{48)

0.375 + 25

3.2 x 10 equals which of the following?
A, 32 + 10 B. 320 + 10 C. 0.32 + 10

Estimate the sum of 6416, 5734, and 4912 to the
nearest thousand.
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19.

(42}

20,

(63}

21,
(63)

22,

{29}

23.
(41]

24.

{65}

25.
{67}

26

(17).

27,
(3}

28'

{33}

29,

{66}

30.
(32}

Instead of dividing 880 by 24, Sam made an
equivalent division problem with smaller numbers by
dividing the dividend and divisor by 8. Then he
quickly found the quotient of the equivalent problem.
What was the equivalent problem Sam made, and
what was the quotient? Write the quotient as a mixed
number,

The perimeter of a square is 2.4 meters. How long is
each side of the square?

What is the area of the square described in problem 207

What fraction of the months begin with the letter M?

3 _ 7
4 100
Why is a circle not a polygon?

1 1 1
Compare; = x 4= 4= =+ 3
p 3 % 4 O ;

Use your ruler to find the length of this segment to the
nearest eighth of an inch,

36 mm + w = 63 mm

Write 3% as a fraction. Then write the fraction as a
decimal number. ‘

A shoe box is an example of which geometric solid?
Sunrise occurred at 6:20 a.m. and sunset occurred at

5:45 p.m. How many hours and minutes were there
from sunrise to sunset?
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Lines

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)
Mental Math: Count up and down by +’s between # and 4.
a. b x 180 bh. 530 — 50 c. 6 x 44
d. $6.00 — $1.75 e. Double $1.75 f, 3120

g 6 x5,+2,+4,x 3,+4,~-2,+2,+2
h, Hold your hands one inch apart; then one cm apart.

Problem Solving: Nathan used a one-foot length of string to
make a rectangle that was twice as long as it
was wide. What was the area that was
enclosed by the string?

Here we show ways to illustrate a line, a ray, and a segment,

———————y
Line Ray Segment

A line continues in two directions without end. A ray
begins at one point and continues without end. A segment
is a part of a line and has two endpoints.

A plane in mathematics is a flat surface like a tabletop
or a smooth sheet of paper. When two lines are drawn on
the same plane, either they will cross at some point or they
will not cross. When lines do not cross but stay the same
distance apart, we say that the lines are parallel. When
lines cross, we say they intersect. When they intersect and
make square angles, we call the lines perpendicular. The
square angles formed by perpendicular lines are called
right angles. If lines intersect at a point but are not
perpendicular, then the lines are oblique.

- ™~ !
ObliqueN\ ‘ Perpendicutar

——— lines lines

Parallel -
fines Intersecting lines




328

Math 76

Example 1

Solution

Example 2

Solution

Letters are often used to designate points. We may use
two points to identify a line, a ray, or a segment. Here we
show a line that passes through points A and B. This line
may be referred to as_line AB or line BA. We may
abbreviate line AB as AB.

&
[- W3]

The ray that begins at point A and passes through
point B is ray AB, which may be abbreviated AB. The
portion of line AB between and including points A and B
is segment AB (or segment BA}, which can be abbreviated

AB (or BA).

Which segment appears to be perpendicular to PQ in this
figure?

The segment that appears to be perpendicular to segment
PQ) is segment SQ (or segment QS), which may be
abbreviated SQ or Q8. Together, PQ and QS appear to form
a right angle. (It may be necessary to “mentally erase” or
ignore the other segments in the figure to see the
relationship of the segments.)

In rectangle ABCD, which side is A B
parallel to AB?

D c

Points A, B, C, and D are the vertices of the Etangle. In
rectangle ABCD, BC and AD are perpendicular to AB. The side
that is parallel to AB is DC, which may also be named CD.,




Lines 329

Example 3 In this figure, the length of LM is 4 cm, and the length of
LN is 9 cm. What is the length of MN?

Solution

Practiée

L M

The length of LM plus the length of MN equals the length
of LN. With the information in the problem we can make
this equal. The letter I stands for the missing length.

4cm + 1 = 9cm

Since 4 cm plus 5 cm equals 9 cm, we find that the length
of MN is 5 cm.

. What do we call a part of a line?

Is a beam of sunlight like a segment, a line, or a ray?

What do we call lines in the same plane that do not
intersect?

Name the following:

d.

8-

js

|
— " // " ><

e f.—-i——-———————-—.

In this figure the length of AC is 60 mm, and the length
of BC is 26 mm. Find the length of AB.

A B8 c

A horizontal line is parallel with the horizon. A
vertical line is perpendicular to the horizon. If a
horizontal line and a vertical line intersect, what kind
of angles are formed by the lines?
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Problem set
68

1.

{53)

{15}

(66}

{331

{18)

{5}

(59)

. Draw a pair of parallel lines. Then draw a second pair

of parallel lines that are perpendicular to the first pair.
Trace over the quadrilateral that is formed by the
intersecting pairs of lines. What kind of quadrilateral
did you traoe?

What is the quotient if the dividend is 3 and the
divisor is 37

- 2. The highest weather temperature recorded was 136°F
(14}

in Africa. The lowest was —127°F in Antarctica. How
many degrees difference is there between these
temperatures?

. A dollar bill is about 6 inches long. Laid end to end,

about how many feet would 1000 dollar bills reach?

. Write the prime factorization of the numerator and

denominator of this fraction. Then reduce the fraction.

45
72

. In quadrilateral QRST, which segment appears to be
parallel to RS?

T S

In 10 days Carla saved $27.50. On the average, how
much did she save each day?

1 x 2x3x 4%x5 2
8, - w =1
1+2 +3 4+ 4+ 5 o) B
1 3 5 3 1
3= + 2— + 1= 10, — - f. = =
2 4 8 (7 4 f 3




11.

{42}

13.

(67}

15.

{38}

16.

(38}

17.

(64

18.

{64}

19,

(63}

20,

{29)

21,
{42

22

[30,6'0}

23.
{15)

24,
(7)

25

{68} .

Problem set68 331

m+ 13 = 52 12, 22 x 1L
4 8 (65} b

2 2.4

12 = 2 14, =2

3 wsr 0.08

What is the perimeter of this square?

25
What is the area of this square? "

How do you decide if a counting number is a composite
number?

Make a factor tree to find the prime factorization of 250,

A stop sign has the shape of an eight—sidéd polygon.
What is the name of an eight-sided polygon?

There were 15 boys and 12 girls in the class. What
fraction of the class was made up of girls?

Instead of dividing 47 by 11, Carla doubled both
numbers before dividing mentally. What was Carla’s
mental division problem and its quotient?

What is the reciprocal of 237

There are 1000 grams in a kilogram. How many grams
is 2.25 kilograms? :

About how many millimeters long is the line?

cm

The length of WX is 53 mm. The length of XY is 35 mm.
What is the length of WY?

-]

X9
~<

w
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26.

{66)

27.

{41}

28.

(49}

29.

(33}

30.

(66}

Sketch a cylinder.
8§ _ *
25 100

Arrange these numbers in order from least to greatest:
0.1,1,-1,0

Draw a circle and shade 1 of it. What percent of the
circle is shaded?

How many small cubes are in the big cube?
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Reducing Fractions Before
Multiplying

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Count up and down by 2’s between negative 10
and 10,
a. 5 x 280 b. 476 + 99 c. 3
d. $4.50 + $1.75 e. 3 of $90.00 f, 8280
g 5 x 10,+ 2,+ 5,+ 2, — 5,+ 10,— 1
h. Hold your hands one yard apart; then two feet apart.

54

o X

Problem Solving: Every even number greater than two is not
prime but can be written as a product of
primes. Chris thought that even numbers
groater than two could also be written as a
sum of primes (4=2+2, 6 =3+ 3,
8 =5+ 3, etc., Show how the even
numbers from 10 to 20 can be written as
sums of prime numbers.

The terms of a fraction may be reduced before the
fractions are multiplied, even though the terms to be
reduced appear in different fractions. Notice that 3
appears as a numerator and as a denominator in these
multiplied fractions.

2_ 6 6 2
3 " 1o 15 reduces to 5

We may reduce the common terms before we
multiply. We reduce £ to ! by dividing both 3’s by 3. Then
we multiply the remaining terms.

X

SRR

2
5

=g N

Reducing before we multiply avoids the need to
reduce after we multiply. Reducing before multiplying is
also known as canceling,
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Example 1

Solution

Example 2

Solution

Example 3

h]

/

o
1=

We will reduce before we multiply. Any numerator may
be paired with any denominator to reduce multiplied
fractions. Since 5 appears as a numerator and as a
denominator, we will reduce £ to 1 by dividing both 5’s by
5. Then we multiply the remaining terms.

ST
s
S| -

11 4 41
9 5

First we write the numbers in fraction form.

10, 6

9 5

We mentally pair 10 with 5 and 6 with 9.
0D
(8><5)

We reduce 2 to £ by dividing 10 and 5 by 5. We reduce g

to % by dividing 6 and 9 by 3.

o[>

10
T X
4

(A~

We multiply the remaining terms. Then we simplify the
product.

| W

1
= 1=
3

9.5
6 2

Solution This is a division problem.

| o
.E.
| R s ]
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First we find the number of 2’s in 1. Then we use the
reciprocal of 2 to find the number of 2’s in 2,

p—

S0

3
2

h

o3| U1
X

Since this is now a multiplication problem, we may
reduce before we multiply.

1R T
X
R Ny
i
o[

Note: We only cancel the terms of multiplied fractions. We
may cancel the terms of divided fractions only when
the problem has been rewritten as a multiplication
problem. We do not cancel the terms of added or
subtracted fractions.

Reduce before multiplying:

. 3. 4 b 2.3
"4 5 "3 4

Write in fraction form. Then reduce before multiplying.

1 2 1

d 21 x 4 e. 1+ x 22 £ 3l x 21
4 2 " 3 3 “4

Rewrite each division problem as a multiplication
problem. Then reduce before multiplying.
2 2 8

g.g+‘—3— h.g

2 .9 1
+ = L —— + 1=
3 10 3

1. Alaska was purchased from Russia in 1867 for deven
% million, two hundred thousand dollars. Write that amount.

2. How many eighth notes equal a half note?
(63)
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3. Instead of dividing 12 by 23, Shannon doubled both
“) numbers and then divided. Write the division problem
Shannon formed and its quotient.

In problems 4, 5, and 6, reduce before multiplying:

5 4 5 5 g 5
4, — - = 5, — + — 6, — - —
s 6 B sgy B 2 sey 10 6

7. What number is halfway between ; and 1 on the
7" number line?

3 5 2 h
8' - T = = 9. 3“" + 4#
(42) f 4 B (sa) 3 6
1 1
10. 7= — 2= 11. 4,37 + 12.8 + 6
(82} 8 2 (28)
12. 0.46 = 5 13. 60 + 0.8

(44} . {48)

14. What is the average of the three numbers marked by the
@8 arrows on this decimal number line? (First estimate
whether the average will be more than 5 or less than 5.)

15. 1.5 + 0.06 is equivalent to which of the following?
{48

A. 15 + 6 B. 150 + 6 C. 150 + 60

16. There are 1000 milliliters in a liter. How many
“9" milliliters are in 3.8 liters?

17.z+n:1 18.2111:1
#2 3 o) 3

19. Use division by primes to find the prime factorization
0 of 150.
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20. Segment AC is 47 mm. Segment AB is 19 mm. How
“ long is segment BC?

(-3

Write problems 21 and 22 in fraction form; then reduce
before multiplying.

21. 12 x 1% 22, 8 . 52
{69) 3 5 g 9 3

Use the graph to answer questions 23, 24, and 25;

John’s Waking Pulse

70

68

66 7
64

Beats Per Minute

62

60
Sun  Mon Tues Wed Thu Fri Sat

23, When John woke on Saturday, his pulse was how many
% beats per minute more than it was on Tuesday?

24, On Monday, John took his pulse for 3 minutes before
“?" marking the graph. How many times did his heart beat
in those 3 minutes?

25, Write a question that refers to this graph and answer
“® the question.

26, Write the prime factorization of the numerator and
@ denominator of this fraction. Then reduce the fraction.

72
300
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In rectan@ ABCD, the length of AB is 2.5 cm, and the
length of BC is 1.5 cm. Use this information and the figure
to answer problems 27 through 30.

27,

(68}

28,

{31)

29.

(68)

30.

(68}

What is the perimeter of the A B
rectangle?

What is the area of the rectangle? c

Name two segments perpendicular to DC.

If segment BD were drawn on the figure dividing the
rectangle into two equal parts, what would be the area
of each part?
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Rectangular Coordinates

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

Mental Math: Count by 12’s from 12 to 144.
a. 5 x 480 b. 367 — 99 c
d. $10.00 — $8.75 e. Double $2.25 f, sz
g 8 x9,+3,+3,x2,~-10,+5,+ 3,+ 11
h. Held your hands one yard apart; then one meter apart.

Problem Solving: Copy this factor tree and fill in [
the missing numbers. PN
LT O
VAN
3 [Jz2 5
N

2 2

By drawing two number lines perpendicular to each other
and by extending the unit marks, we can create a grid or
graph called a coordinate plane.

h 4
5
4
(-3, 2 3 (3, 2)~
2
1
—6-5-4-3-2-1 A1 23456 X
F TN
T 3 11
-(-3, -2)-+-5 (ES, '—2I)ﬁ
4 ~origin® |
N (0,0~
|

The point at which the number lines intersect is called
the origin. The horizontal number line is called the x-axis,
and the vertical number line is called the y-axis. We graph
a point when we make a dot at the location of the point. We
can name the location of any point on this coordinate plane
with two numbers. The numbers that tell the location of the
point are called the coordinates of the point.
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Example

Solution

The coordinates are written as a pair of numbers in
parentheses, like (3, —2). The first number is the x-coordinate
and shows the horizontal (-—) direction and distance from
the origin. The second number, the y-coordinate, shows the
vertical (]) direction and distance from the origin. The sign
of the coordinate shows direction. Positive coordinates are to
the right or up, and negative coordinates are to the left or
down.

To graph (3, —2), we begin at the origin and move to the
right along the x-axis three units to 3 on the number line.
From there we move down two units and make a dot. We

- may label the point we graphed (3, 2}, We have graphed

and marked the coordinates of three additional points on
the coordinate plane. Notice that each pair of coordinates is
different and designates a different point.

Refer to this coordinate plane to answer questions (a} and (b).

(a) What are the coordinates of point A?
(b) Which point has the coordinates (-1, 3)?

(a) We see that point A aligns with 3 on the x-axis and 1
on the y-axis. We write the x-coordinate first. So the
coordinates of point A are (3, 1).

(b} We find the point that aligns with —1 on the x-axis and
3 on the y-axis. This is point C. Some people think of
starting at the origin and moving to the left one unit
and then up three units.
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Practice* Refer to the coordinate plane in the example to answer
questions (a)—(f). Name the points that have the following

coordinates:
a. (3,-1)

b. (1, 3) c. (-3,1)

Identify the coordinates of the following points:

d.

G

e. E f. F

Teacher Note: Beginning in Lesson 74, students will be drawing

their own graphs. Having graph paper available for
Lesson 74 and for subsequent problem sets will be
helpful to students. “Activity Master 6” in the Test
Masters may also be copied for student use.

_ Problem set
70

1. What is the least common multiple of 6 and 107

2, The highest point on land is Mt. Everest, which is
09 99,028 feet above sea level, The lowest point on land
is the Dead Sea, which is 1229 feet below sea level.
What is the difference in elevation between these two

points?

3. The movie lasted 105 minutes, If it started at 1:15 p.m.,
41 at what time did it end?

In problems 4 through 7, reduce the fractions, if possible,

before multiplying.

53 5% Y

&yt g 7 4y v 6
Bors 2 85-3 10 55~ 1
11. (437)(86) 12, 2372 13. 15)$75.00

(2}

(2) 18 (2)
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14.

{1

15. (1 + 0.6) + (1 — 0.6)
(48)

$100 — $10.87

Refer to this coordinate plane to answer questions 16 and 17:

16.

(70}

17,

(70}

18,

{42}

20,

{66}

21.

(63}

22.

(68)

23,

21}

24,

{7}

i 4
EEEEEN
DHCBH
| ]
E Al
| R
FH{GTHT

Name the points that have the following coordinates:
(El] ['_'3: 3) (b) (05 _3)
Identify the coordinates of the following points:
(a) H (b) E
1.2f = 120 10, 120 _ 4
wz  f

Write the prime factorization of the numerator and the
denominator of this fraction. Then reduce the fraction.

64
224

The perimeter of a square is 6.4 meters. What is its area?

Which diagram illustrates a ray?
A, B.

L ———

What fraction of the circle is not
shaded?

A centimeter is about this long . About how many
centimeters long is your little finger?




25,
(1o

Water freezes at 32° Fahrenheit.
The temperature shown on the
thermometer is how many degrees
Fahrenheit above the freezing
point of water?

Problem set70 343

26. Ray found that 20% of an hour of TV that he watched
was commercial time. Write 20% as a reduced
fraction. Then find the number of minutes of
commercials there were in the hour.

{29,533}

27,

{86)

28,
{63}

29
{41)

Name this geometric solid.

This square and regular triangle
share a common side. The
perimeter of the square is 24 cm.
What is the perimeter of the
triangle?

7 ?

"20 100

30. What is the name of the point on the coordinate plane

{70}

that has the coordinates {0, 0)?
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LESSON
71

Fractions
chart

Fractions Chart « Multiplying
Three Fractions

Facts Practice: 72 Mixed Multiplication and Division (Test H in

Test Masters)
Mental Math: Count up and down by #’s between  and 2.
a 3 x 125 b, 275 + 50
C 3 x $50.99 (3 x $1.00 - 3 x 1g) d. $20.00 — $9.99
e. 3 of $6.60 f. $2.50 x 10

g 2 %X 2,x2,x2,x2,-2,+2
h. Hold your hands one foot apart; then six inches apart.

Problem Solving: Nelson was thinking of two numbers whose
average was 24. If one of the numbers was
half of 24, then what was the other number?

We have studied the three steps to take when performing
pencil-and-paper arithmetic with fractions and mixed
numbers.

Step 1. Write the problem in the correct shape.
Step 2. Perform the operation. ‘
Step 3. Simplify the answer,

The letters S.0.S. may help us remember the steps as
“shape,” “operate,” and “simplify.” We will assemble the
rules we have learned in a fractions chart. Below the + —
signs, we will list the steps we take when adding and
subtracting fractions. Below the x + signs, we will list the
steps we take when multiplying and dividing fractions.

Fractions Chart

+ - X +
Write fractions Write numbers in
Shape | with common fraction form.
denominators.
Add or subtract the al *
numerators. cancel, <« Find
Operate reciprocal
% X % of divisor;
x - then
Simplify | Beduce fractions. Convert improper fractions.




Multiplying |

three
fractions

Example

Solution

Practice

Multiplying three fractions 345

At the “operate” step we separate multiplication and
division. When multiplying fractions we may reduce
(cancel) before we multiply. Then we multiply the
numerators to find the numerator of the product, and we
multiply the denominators to find the.denominator of the
product,

When dividing fractions we first find the reciprocal of
the divisor. Then we treat the division-problem like a
multiplication problem as we multiply by the reciprocal of
the divisor.

The “simplify” step is the same for all four operations.
We reduce answers when possible and convert answers
that are improper fractions to mixed numbers.

To multiply three or more fractions, we follow the same
steps we take when multiplying two fractions:

1. We write the numbers in fraction form.

2. We may reduce before we multiply (cancel} by
reducing any numerator-denominator pair of
terms. Then we multiply the remaining terms.

3. We simplify if possible.

First we write 12 as the improper fraction 2. Then we

reduce where possible before multiplying. Multiplying the
remaining terms, we find the product.

Lo

2
5

RS
X
X
H}R[Nn—x

a, Draw the fractions chart from this lesson.

b.g-é-§= c.21x1i><4
3 5 8 2 10
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Problem set {1. What is the average of 4.2, 2.61, and 3.67

71 "
2. Four tablespoons equal 3 of a cup. How many
®¥ tablespoons would equal a full cup?

3. The temperature on the moon ranges from a high of
(4 134°C to a low of about ~170°C. This is a difference of
how many degrees?

4, (a) What fraction of this group is

@ shaded? 00600
(b) What fraction of this group is 00O

not shaded?

5. What fraction of a meter is a centimeter?
{29)

6. What fraction of a dollar is a nickel?
(29)

7. 1.5 .3 8. 3 x 1% x 22
L (71} 2 3
3 ‘ 1 2

9, — + 2 10, 1= + 1=
s3) 4 wn 2 3

1 3 7
1. n - - = = 12, 1 — w = —
(42} 2 5 {42} 12

1 1

13, w + 2= = 3= 14, [1 + 2.3) — 0.45
(42) 2 3 (38}
15. (0.12)(0.24] 16. 0.6 + 0.2b

{48} {39}

17. Write the standard decimal number for the following:

(45)
6 x 10) + (4 x 75) + (3 x 5)

18. Which is closest to 17
i
) B. 0.1 C. 10

19. What is the largest prime number that is less than 1007
(61) ‘
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20, 6w = 300 21. a + 47 = 300
{4) {3}

22. A loop of string two feet around is formed to make a
® square.

(a) How many inches long is each side of the square?
(b) What is the area of the square?

Refer to this menu and the following information to
answer questions 23, 24, and 25.

Menu
Grilled Chicken Sandwich  $3.49 Drinks: Small $0.89
Taco Salad $3.29 Medium  $1.09
Pasta Salad $2.89 Large $1.29

From this menu the Johnsons ordered two Grilled Chicken
Sandwiches, one Taco Salad, a small drink, and two
medium drinks.

23. What was the total price of the items the Johnsons
@ ordered?

24, If 93¢ tax is added to the bill, and if the Johnsons pay
4% for the food with a $20 bill, then how much money
should they get back?

25, Make up an order from the menu. Then calculate the
% bill, not including tax.

26, If 1 equals 2.5 and w equals 0.4, then what does Iw
“) equal?

27. Write the prime factorization of the numerator and
#8  denominator of this fraction and then reduce the
fraction.

72
120
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Refer to this coordinate plane to answer questions 28 and 29.

Yy
5
A
K
B
J L
C
X
-5 / 5
D
H F
G E
-5

28. Identify the coordinates of the following points:
{70} (a) K (b] F

(2&3 Name the points that have the following coordinates:
78,
(a) (3,-4) (b} (-3, 0)

30. Draw a pair of parallel lines. Then draw a second pair

) of parallel lines perpendicular to the first pair of lines
and about the same distance apart. Trace over the
quadrilateral that is formed by the intersecting lines. Is
the quadrilateral a rectangle?
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Exponents 349

Exponents ¢ Writing Decimal
Numbers as Fractions, Part 2

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test J in Test Masters)
Mental Math: Count up and down by 25’s between 25 and 300,
a 4 x 112 b, 475 — 150 e, 4 x $0.99
d. $2.99 + $1.99 e, Double $3.50 f. $3.50 + 10

g 3 x3,%x3,+3,+3,~-3,x3
h. Hold your hands one yard apart; then one meter apart.

Problem Solving: Describe the steps from the fractions chart
that would be used to find the answer to the

following problem: 4 9

__1_.._.
4 3

Exponents Exponents are used to indicate repeated multiplication.

The 2 in the following expression is an exponent:
52
Notice that the exponent is elevated and written to the
right of the 5. The exponent shows how many times the

other number, the base, is to be used as a factor. In this
case, 5 is to be used as a factor twice.

52means 5 + 5
Since 5 - 5 equals 25, the expression equals 25.
5% = 25

We read numbers with exponents as powers. Note that
when the exponent is 2 we usually say “squared” and
when the exponent is 3 we usually say “cubed.”

We read 52 as “five to the second power” or “five
squared.”

We read 10°% as “ten to the third power” or “ten
cubed.”

We read 34 as “three to the fourth power.”
We read 25 as “two to the fifth power.”
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Example 1

Solution

Example 2

Solution

Example 3

Solution

Writing
decimal
numbers as
fractions,
part 2

Example 4

Solution

Compare: 3% () 48

We find the value of each expression.
3 - 3, which equals 81.
43 means 4 - 4 - 4, which equals 64.

3%means 3 - 3 -

Since 81 is greater than 64, we find that 3% is greater than 43,
3% > 483

Write the prime factorization of 1000 using exponents to
group factors.

Using a factor tree or division by primes, we find the
prime factorization of 1000.
1000=2.-2.-2-5-5-5
We group the three 2’s and the three 5’s with exponents.
1000 = 23 . 53

100 — 102

We perform operations with exponents before we add,
subtract, multiply, or divide. Ten squared is 100. So when
we subtract 102 from 100 the difference is zero.

100 — 102
100 - 100 = 0

We will review changing a decimal number to a fraction or
to a mixed number. Recall that the denominator of a
decimal number (10 or 100 or 1000 ...) is indicated by the
number of decimal places in the decimal number. The
digits to the right of the decimal point make up the
numerator of the fraction.

Write 0.5 as a common fraction.

We read 0.5 as “five tenths,” which also names the fraction
. We reduce the fraction.

5

10

1
2




Example 5

Solution

Practice

Problem set
72

Problemset72 351
Write 3.75 as a mixed number.

The whole number part of 3.75 is 3. The fraction part is
0.75, which has two decimal places.

_ 75
3.75 = 3—100
We reduce the fraction.
75 _ o3
3100 B 34

I'ind the value of each expression:

a. 10% b, 23 + 24 c. 2%. 52
d. Write the prime factorization 72 using exponents.

Write each decimal number as a fraction or mixed number:
e 12.5 f. 1.25 g. 0.125

h. 0.05 i, 0.24 j. 10.2

1. Mark’s temperature was 102°F. Normal body
temperature is 98.6°F. How many degrees above
normal was Mark’s temperature?

2, Jill has read 42 pages of a 180-page book. How many
pages are left to read?

3. If Jill wants to finish the book in the next three days,
then she should read an average of how many pages?

4, Write 2.5 as a reduced mixed number.
5. Write 0.35 as a reduced fraction.

6. Write 7% as a fraction. Then write the fraction as a
decimal number.
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7.
(71}

9.

{59)

11.
67}

13.
{72}

15.

(39)

17.
{12}

18.

{57}

19,

{72}

20.

{42}

21,
{68}

22,

{38)

23.

{63}

24.

(72}

25.
(71)

3 v axd 8. (100 — 102) + 25
4 3 (72)
1 .3 11
3 4 2= 4 12 5= — 3=
5t 1 19. 5 = 95
3.4 12. 7 + 0.4
4 2 {72}

Compare: 5% () 25 14. Compare: 0.3 () 0.125
(43)

(6.3)(0.48) 16. 0.175 + 25

{44)

Which digit is in the ten-thousands’ place in 123,456.787

Arrange in order from least to greatest:

1 1 1

ié",“ias'i:o

1

Write the prime factorization of 200 using exponents.
1.2 + y + 4.25 = 7

The length of AB is 16 mm. The length of AC is 50 mm.
What is the length of BC?

A B8

[ )

One half of the area of the square
is shaded. What is the area of the
shaded region?

Is every square a rectangle?

22 + 2
2

3

We read on the fractions chart that the proper “shape’
for multiplying fractions is “fraction form.” What does
that mean?
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Refer to this coordinate plane to answer questions 26 and 27;

14
5
A
K
B
J L
v
C
X
-5 f 5
D
H F
G E
-5

26. Identify the coordinates of the following points:
" @ H (b) L

27. Name the points that have the following coordinates:
(70)
(@) (-4, 3) (b) (3, 0)

28, If s equals 9, then what does s? equal?

{72}

29, Sketch a cylinder.

(65)

30. Draw a pair of parallel lines. Then draw a second pair

@ of parallel lines intersecting but not perpendicular to
the first pair of lines. Trace over the quadrilateral that
is formed by the intersecting lines. Is the quadrilateral
a rectangle? :
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LESSON
73

Example 1

Solution

Writing Fractions as Decimal
Numbers

Facts Practice: 28 Fractions to Simplify (Test I in Test Masters)

Mental Math: Count up and down by 5’s between negative 25

and 25.
a. 3 x 230 b. 430 + 270 c. 5 x $0.99
d. $5.00 ~ $1.98 e. 7 of $2.40 f. $1.25 x 10
g 5 xb,—-—5x5+2,+5+5
h. Hold your hands one meter apart; then 100 centimeters apart.

Problem Solving: In this figure a square and a regular
pentagon share a common side. The
area of the square is 25 square
centimeters. What is the perimeter
of the pentagon?

We learned earlier that a fraction bar indicates division.
So the fraction % also means 1 divided by 2, which we can
write as 2)1. By attaching a decimal point and zeros, we
can perform the division and write the quotient as a
decimal number.

DN |

]
‘HF].O
oo oo

We find that 3 is equivalent to the decimal number
0.5. We divide the numerator by the denominator to find
the decimal number that is equivalent to the fraction.

Convert § to a decimal number.

The fraction 7 means 1 divided by 4, 0.25
which is 4)1, By attaching a decimal 4)1.00
point and zeros, we may complete the 8
division. 20
20

0




Example 2

Solution

Example 3

Solution

Practice*

Problem set
73

Problemset73 355

15

Use a calculator to convert 35 to a decimal number.

We begin by clearing the calculator. Then we enter the
fraction with these key strokes.

After striking the equals sign, the display shows the decimal
equivalent of 2.

0.9375

The answer is reasonable because both {2 and 0.9375 are
less than but close to 1.

Write 72 as a decimal number.

The whole number part of 7% is written to the left of the
decimal point. We convert 2 to a decimal by dividing 2 by 5.

0.4
2 —~5)2.0
Since £ equals 0.4, the mixed number 77 equals 7.4,

Convert each fraction or mixed number to decimal form:

3 1 1
T M 4_ . -
4y b. 43 ¢ 3
7 3 7
» - L) 3'—“- f —
d 25 ® 210 25

You may use a calculator to convert these fractions to
decimals: '

11 31 .
[ ] — h' D 13 3
8 16 32 !

24
64

1, What is the difference when five squared is subtracted
7 from four cubed?

2. On a certain map, 1 inch represents a distance of 10
% miles. How many miles apart are two towns that are 3
inches apart on the map?
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15)

(73

(73}

(72}

{45}

(72}

[5-9)

11.

71}

13.

{67)

15I

{66}

16.

(15}

17.

{16}

18.

(18}

19.

{30)

20|

(3)

21.

(66}

. Steve hit the baseball 400 feet. Tom hit the golf ball

300 yards. How many feet farther than the baseball did
the golf ball travel?

Convert 2% to a decimal number.

. To what decimal number is  equal?

Write 0.24 as a reduced fraction.

If b equals 12 and h equals 8, then what does bh equal?

. Compare: 32 ()3 + 3

1 1 1 7

=+ -+ — 10, 3= - 1=

2 3 6 (sg 4 8

5 3 4 1

————— 12, 3= 3

8 5 5 (55} 3 %

3 1

o 1= 14. (4 + 3.2) - 0.01
4 2 {38) ( )

Sketch a triangular prism.

Nancy bought a dozen golf balls for $10.44. What was —

the cost for each golf ball?

Estimate the product of 81 and 38.

trgy

In four days Jill read 42 pages, 46 pages, 35 pages, and
57 pages. What was the average number of pages she
read each day?

What is the least common multiple of 6, 8, and 127
24 + ¢ + 96 = 150

Write the prime factorization of the numerator and of
the denominator of this fraction. Then reduce the
fraction.

40

96

-
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22. What number is 3 of 3607

(22)

23. Twenty-four of the three dozen bicyclists rode

@9 mountain bikes. What fraction of the bikers rode
mountain bikes?

24, Why are some rectangles not squares?
(63)

25, Which arrow could be pointing to 37
(17}

0 1 2 3 4

I E i
¥ I ¥ I

i 1 1
{— ¥ ;
A B c D
26. In quadrilateral PQRS, which seg- ~ Q
“¥ ment appears to be : /
(a) parallel to PQ?

{(b) perpendicular to PQ?

Refer to this coordinate plane to answer questions 27-29:

y

(4]

27. Identify the coordinates of the following points:
o (@) C (b) Origin




358 Math 76

28. Name the points that have the following coordinates:
(70)
(a) (-3, 2) (b) (3,-2)

289, One pair of parallel segments in rectangle ABCD is AB
“? and DC. Name a second pair of parallel segments.

30. Farmer John planted corn on 60% of his 300 acres.

#9559 Write 60% as a reduced fraction. Then find the
number of acres planted in corn.

INVESTIGATION Drawing on the
2 Coordinate Plane

Materials needed for investigation:
¢ Three sheets of grid paper per student

Christy made the following drawing on a coordinate plane.
Then Christy wrote directions for making the drawing.

These directions are listed on the next page.

Y

AN
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Draw segments to connect the following points in order:
1, (-1,-2) 2. (-1,-3) 3.(—1%,-5] 4, (13, -6)
5 (-1,-8) 6. (-1, 82) 7. (-2,-93) (-2, -10)
9. (2,-10) 10. (2,-93) 1. (1, —82] 12. (1, -8)

13. (11, -6) 14, (11,-5) 15. (1,-3) 16. (1,-2)

Lift your pencil and restart:
1. (-23, 4) 2. (23, 4) 3. (5,-2)
4. (-5,-2) 5. (-21, 4)

Refer to the example above to complete the following
instructions:

a. The coordinates of the vertices are listed in order, as
in a dot-to-dot drawing. Follow Christy’s directions to
make a similar drawing on your own grid paper.

b. Jenny wrote the following directions for a drawing.
Follow her directions to make the drawing on your
own grid paper:

1. (-9, 0) 2. (6,-1) 3. (8,0)

4. (7,1) 5. (6, 3) 6. (6,-1)
7. (9, —21) 8. (10, -2) 9. (7,1)
10. (6, 13) 11. (-10%, 3) 12. (-11, 2)
13. (-10%, 0) 14. (10, -13) 15. (9, —23)
16, (-3, -33) 17. (-7, -8) 18, (10, -8)
19. (-9, -13)

Lift your pencil and restart:
1. (-103, 0) 2, (<11, -3) 3. (~12, 3)

4. (-113, 1) 5. (12, 13) 6. (113, 2)
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7. (-12, 23) 8. (-11, 33) 9. (104, 3)
10, (-113, 8) 11. (-93, 8) 12, (-7, 3)
13. (-8, 23) 14. (-7, 3) 15. (-8, 5)
16. (-4, 5) 17. (-1, 2)

c. On a coordinate plane make a straight segment
drawing. Then write directions for the drawing by
listing the coordinates of the vertices of the drawing in
“dot-to-dot” order.

Selected drawings may be used to provide periodic
practice of graphing skills.
LESSON Coordinate Geometry

74

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count by 12’s from 12 to 144.

a. 504 x 6 b. 625 — 250 c. 3 x $1.99
d. $2.50 + $1.99 . &, Double $1.60 f. $12.50 + 10
8.6 x6,—-6,+6,—-5,%x2,+1

h. Hold your hands one yard apart; then 18 inches apart.

Problem Solving: Describe the steps from the fractions chart
that would be used to find the answer to the
following problem: 1 . .1

In this lesson we will use graph paper to create a
coordinate plane (or use “Activity Master 6” in the Test
Masters). Then we will graph points on the coordinate
plane that are vertices of a rectangle. We will use the
figure that we draw to help us answer questions about the
rectangle.




Example

Solution

Practice

Coordinate Geometry 361

The vertices of a rectangle are located at points (-1, -1),
(3, -1), (3, 2), and (-1, 2). Graph the rectangle and find its
perimeter and its area.

Using graph paper we trace over two perpendicular lines
on the graph paper to make the x-axis and the y-axis. Then
we graph and label the points. The problem states that
these points are the vertices of a rectangle. So we draw
horizontal and vertical segments to connect the points and
draw the rectangle.

We see that the rectangle is four units long and three
units wide. Adding, we find the perimeter is 14 units. To
find the area we may count the unit squares within the
rectangle. There are three rows of four squares, so the area
of the rectangle is 3 times 4, which is 12 square unifs.

Use graph paper to create a coordinate plane. Then graph
the points and use the figure to help you answer the
following questions:

The vertices of a rectangle are located at (-2, 1),
[ZJ '_'IJJ (21 3): aﬂd [—21 3)'

a. Graph the rectangle. What do we call this special type
of rectangle?
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b. What is the perimeter of the rectangle?

¢. What is the area of the rectangle?

Problem set 1. What is the reciprocal of two and three fifths?
74 {30,60)
2, What time is one hour and thirty-five minutes after
“% 2:30 p.m.?

3. A 1-pound box of candy cost $4.00. What was the cost
{15} 2 -
per ounce? (1 pound = 16 ounces)

4, (a) What fraction of the group is

73 shaded? 0©0®O0
- (b) Whrite the fraction in part (a)jas \ O © 0 © O

a decimal number.

5. (a) What fraction of the square is
73 shaded?

(b) Write the fraction in part (a) as
a decimal number.

6. What percent of the circle is
3 shaded?

7. Write 33 as a decimal number.
73)

8. Write 1.8 as a mixed number.
{72)

9. Write 12% as a reduced fraction. Then write the
&3 fraction as a decimal number.

1 1 1 1
10. |- + = | — = 11. 5 — m = 3=
(56} [2 3) 5] (42} 8
12, 3L x 11 x 1% 13. m + 12 = 31
{71} 2 3 2 {42} 3 6




14.
(1)

16.
(389)

18.

(34)

19

(41)

21.

(66}

22,

(20}

23.

{30}

24.
{83}

25,
{45)

26.

(64,72}

27,

(74}

Problemset74 363

$4 + $6.37 + 94¢ 15. 1 - 0.95
(38)
(0.43)(2.6) 17. 0.26 + 5
(44
Which digit in 4.87 has the same place value as the 9

in 0.1957

7 7 38
A 20, 2
10 100 7z 0.3
Write the prime factorization of the numerator and

denominator of %. Then reduce the fraction.
What is the greatest common factor of 18 and 307

If the product of two numbers is 1, then the two
numbers are which of the following?

A. Equal B. Reciprocals C. Opposites D. Prime
Why is every rectangle a quadrilateral?
If b equals 8 and h equals 6, then what does %f—’ equal?

Find the prime factorization of 400 using a factor tree.
Then write the prime factorization of 400 using exponents,

Sketch a coordinate plane on graph paper. Then draw
a rectangle with vertices located at (3, 1), (3, -1), (-1, 1),
and (-1, -1).

Refer to the rectangle drawn in problem 27 to answer
questions 28 and 29.

28.
(8)

29,
(3t}

30.
(68}

What is the perimeter of the rectangle?
What is the area of the rectangle?

Draw a pair of parallel segments of different lengths,
Then form a quadrilateral by drawing two segments
that connect the endpoints of the parallel segments. Is
the quadrilateral a rectangle?
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LESSON

75

Example 1

Solution

Comparing Fractions by
Converting to Decimal Form

Facts Practice: 30 Fractions to Reduce (Test G in Test Masters)

Mental Math: Gount up and down by 2’s between negative 12
and 12.

.4 x 208 b. 380 + 155 c. 4 x $1.99

. $10.00 — $4.99 e. ¢ of $4.50 f. $0.95 x 100

.8 x8 —4,+2,+2,+4,x3,+1,+5

. Hold your hands one foot apart; then 24 inches apart.

g e

Problem Solving: Celina used division by primes to find 1
the prime factorization of a number. 7 L]

Copy her work and fill in the missing 5)0

numbers. 3)?

21

2)00

We have compared fractions by sketching pictures of
fractions and by writing fractions with common
denominators. Another way to compare fractions is to
convert the fractions to decimal form.

To compare these fractions, first convert each fraction to
decimal form:

3~ 5
5O %
We convert each fraction to a decimal number by dividing
the numerator by the denominator.
0.625

3 0.6 5
= —= 5)3.0 3 — 8)5.000

We will write both decimal numbers with the same
number of decimal places and compare the decimal
numbers.

0.600 < 0.625




Example 2

Solution

Practice

Problem set
75

Problemset75 365

Since 0.6 is less than 0.625, we know that £ is less than .

3 3
—_— L —
5 8

Compare: % Oo7

First we write the fraction as a decimal.

0.75

% — 4)3.00

Then we compare the decimal numbers.
0.75 > 0.70

Since 0.75 is greater than 0.7, we know that 2 is greater
than 0.7.

3
_>007
4

Change the fractions to decimal numbers to compare these
numbers:

3 1 3 2 15 ~ 3
a'ﬁog b. 503 G'2505

d. 0.7 O gi e. % (O o5 . % (O 0.325

1, What is the product of ten squared and two cubed?

{72}

2, What number is halfway between 4.5 and 6.77
(49)
3. It is said that each year of a dog’s life is equivalent to 7
% years of a human’s life. In that case, a dog that is 13
years old is the equivalent age of a human that is how
many years old?

4, To compare these fractions, first convert each fraction
# to decimal form:

p 1
s O3
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10.

{59)

12.
(71}

14

(42).

16.

(39

18.

{43)

19.
(15}

20,
(61)

21,

{42}

22,
{8

23.

(63}

(a) What fraction of the circle is
shaded?

(b) Convert the answer to part (a)
to a decimal number.,

Convert 23 to a decimal number.
Write 3.45 as a reduced mixed number,
Write 0.04 as a reduced fraction.

Instead of dividing 200 by 18, Sam found half of each
pumber and then divided. Show Sam’s division
problem and write the quotient as a mixed number,

1 1 1 4 T
6- + 3= + 2= 11, = = —
3 4 2 @1 D 100

14,14.1 1
2= 13- 1= 13. 5 + 2-

6.7 + 048 + n =8 15, 12 — d = 4.75

(42}

0.35 x 0.45 17. 4.3 + 100
{51}

Arrange these numbers in order from least to greatest:
0.3, 0.25, 0.313

Estimate the sum of 3926 and 5184 to the nearest
thousand.

List all the prime numbers between 40 and 50.
476 — w = 28.4

What is the perimeter of the tri- 5.,
angle? : o

12 mm

Draw a quadrilateral that is not a rectangle.




24.

7

25.

{31}

26.

(66}

27.

(74}

28.

(68}

29.

(45}

30.

{68)

Problem set75 367

About how many millimeters long is the line segment?

cm

One half of the area of the rectangle
is shaded. What is the area of the
shaded region?

How many small cubes were used
to make this rectangular prism?

Sketch a coordinate plane on graph paper. Graph
point A (1, 2), point B (-3, —-2), and point C (1, -2).
Then draw segments to connect each point. What type
of polygon is figure ABC?

In the figure drawn in problem 27, which segment is
perpendicular to segment AC?

If b equals 12 and h equals 9, then what does % equal?

Draw a pair of parallel lines. Draw a third line
perpendicular to the parallel lines. Complete a
quadrilateral with a fourth line that intersects but is
not perpendicular to the pair of parallel lines. Trace
over the quadrilateral that is formed. Is the
quadrilateral a rectangle?
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LESSON

76

Example

Finding Unstated Information in
Fractional-Part Problems

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by ¥’s between 3 and 2,

a. 311 x 5 b. 565 — 250 c. 5 x $1.99
d, $7.50 + $1.99 e, Double 80¢ f. 6.5 + 100
g. 10 x 10, x 10,- 1,+ 9,— 11, + 10

h. Hold your hands one meter apart; then one yard aparl.

Problem Solving: Jill read an average of 45 pages a day for four
days. If she read a total of 123 pages during
the first three days, then how many pages did
she read on the fourth day?

Often fractional-parts statements contain more information
than is directly stated. Consider this fractional-part
statement,

Three fourths of the 28 students in the class are
boys.

This sentence directly states information about the
number of boys in the class. It also indirectly states
information about the number of girls in the class. In this
lesson we will practice finding several pieces of
information from fractional-part statements.

Three fourths of the 28 students in the class are boys.
Make a sketch that illustrates this statement; then answer
the following questions.

(a) Into how many parts is the class divided?
(b) How many students are in each part?

(c) How many parts are boys? |

(d) How many boys are in the class?

(e) How many parts are girls?

(f) How many girls are in the class?
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Solution We sketch a rectangle to represent the whole class, Since

Practice*

the problem describes 2- of the class, we divide the

recltangle into four parts. Dividing the total number of
students by four, we find there are seven students in each
fourth. We identify three of the four parts as boys. Now we
will answer the questions.

28 Students

7 students

7 students

%are boys 7 students

7 students

{a) The denominator of the fraction indicates that the
class is divided into four parts for the purpose of this
statement. It is important to distinguish between the
number of parts (as indicated by the denominator) and
the number of categories. There are two categories of
students implied by the statement—boys and girls.

(b} In each of the four parts there are seven students.
(c) Three parts are boys.

(d) Since three parts are boys, andAsi-nce there are seven
students in each part, we find that there are 21 boys in
the class. ‘

(e) Three of the four parts ave boys, so only one part is
girls.

(f) There are seven students in each part, so there are
seven girls.

Make a sketch to illustrate the following statement, and' :
then answer the questions.

- Three eighths of the 40 litlle engines could climb
the hill.

a. Into how many parts was the group divided?

b. How many engines are in each part?
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Problem set
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c. How many parts could climb the hill?
d. How many engines could climb the hill?
e. How many parts could not climb the hill?

f. How many engines could not climb the hill?

Teacher Note: A taghoard display of a parallelogram is
suggested in Lesson 79. You may wani to start
preparing this early. Please refer to Lesson 79 for
instructions.

1. The weight of an object on the moon is 1 of its weight
#% on earth. A person weighing 114 pounds on earth
would weigh how much on the moon?

2. Use the information in problem 1 to calculate what
%21 your weight would be on the moon.

3. Cupid shot 24 arrows and hit 6 targets. What fraction
#9 of his shots hit the target?

4, There are 30 students in the class, Three fifths of them
7% are boys. Make a sketch to illustrate this statement.
Then use this information to answer questions (a)-(d).

(a) Into how many parts was the class divided?
(b) How many students are in each part?

(c) How many boys are in the class?

(d) How many girls are in the class?

5. (a) Find the fraction of the group

731 that is shaded. ’
“(b) Convert the fraction in part (a) ©9°

to a decimal number.

6. Write the decimal number 3.6 as a mixed number.
(72)




7,
(72}

9.

{22

10.
(28}

11.
(14)

12.
{75}

13.

(56)

16.
{65}

19,
(8

20.
(31}

21.
{12}

22.
{42)

23!

{50}

24,

(63)

25.

{32

26.

(28}
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32 — 93 8. 2x
By D

=1

Three fifths of a dollar is how many cents?
Three fifths of a circle is what percent of a circle?

A temperature of —3°F is how many degrees below the
temperature at which water freezes?

Compare: 0.35 () 27—0

1 2 1 3 1 3 7
S 4z 14, 32 - 12 15, = + 2 4+ L
2 3 621 D 5 (9} 2 4 8
3 x 1% 17. 3 + 1L 18. 1% +
3 (67} 3 671 3
What is the perimeter of the 1.5 cm
rectangle?
0.9cm

What is the area of the rectangle?

Which digit in 6734.2198 is in the ones’ place?

3.6 + a =415
Round $357.64 to the nearest dollar.
Is every quadrilateral a polygon?

Whalt time is one hour and fourteen minutes before noon?

What percent of the rectangle
appears to be shaded?

A, 20% B. 40%
C. 60% D. 80%
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27.

(74}

28.

(68}

29.

(86}

30,

{66}

Sketch a coordinate plane on graph paper. Graph
point W (2, 3), point X (1,0), point ¥ (-3, 0), and
point Z (-2, 3). Then draw WX, XY, YZ, and ZW.

(a) Which segment in problem 27 is parallel to WX?
(b) Which segment in problem 27 is parallel to XY?

Write the prime factorization of the numerator and the
denominator of this fraction. Then reduce the fraction.

210
350

The moon has the shape of what geometric solid?
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LESSON Liquid Measure

77

Facts Practice: Write 24 Mixed Numbers as Improper Fractions

(Test ] in Test Masters)
Mental Math: Count up and down by 3’s between negative 15
and 18.
a. 4 x 325 b, 1500 + 275 c. 3 x $2.99
d. $20.00 — $2.99 e. 3of $2.40 £ 1.75 x 100

g9 x1,+ 1,+2,-1,+7,—2,x 5
h. Hold your hands one foot apart; then 18 inches apart.

Problem Solving: Jim was thinking of a prime number between
75 and 100 which did not have a 9 as one of
its digits. Of what number was he thinking?

To measure quantities of liquid we use units like gallons
(gal), quarts (gt), pints (pt), and ounces (oz) in the U.S.
Customary System, and we use liters (L) and milliliters
(mL) in the metric system. The relationships between the
units within each system are shown in the following table.

Equlvalence Table for Units of Liguid Measure

U.S. Customary System Metric System

1 gallon = 4 quarls

1 quart = 2 pints
1 pint = 2 cups 1 fiter = 1000 milliliters
1 pint
1 cup = 8ounces

16 ounces

Commonly used container sizes in the U.S, Customary
system are illustrated below. Notice that the next smaller
container size is half the capacity of the larger container,
Also, notice that a quart is a “quarter” of a gallon.

1 gallon %gallon tquart 1 pint 1 cup
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Example 1

Solution

Example 2

. Solution

Practice

Problem set
77

Food and beverage containers’ often have both U.S.
Customary and metric capacities printed on the containers,
Relating the two systems of measure, we find that one liter
is a little more than one quart.

A half-gallon of milk is how many pints of milk?

Two pints equal a quart, and two quarts equal a half-
gallon. So a half-gallon of milk is 4 pints.

Compare: 12 oz pop can () 1 pint container

A pint equals 16 ounces. So a pint container is larger than
a 12-ounce pop can.

a. What fraction of a gallon is a quart?

b. A 2-liter pop bottle has a capacity of how many
milliliters?

c¢. A half-gallon of orange juice will fill how many
8-ounce cups?

1. What is the difference when the product of 3 and 7 is
9 subtracted from the sum of 1 and £?

The claws of a Siberian tiger are 10 centimeters long.

7 How many millimeters long is that?

3. Sue was thinking of a number between 40 and 50 that
“9 is a multiple of 3 and 4. Of what number was she
thinking?

4, Make a sketch to illustrate the following statement and
7% use the information to answer questions (a} through (d).

Four fifths of the 60 lights were on.
(a) Into how many parts have the 60 lights been
divided?
(b) How many lights are in each part?
(¢) How many lights are “on”?
(d) How many lights are “off”?




(64;

(30}

(425

10

(73} '

11.
{72}

12.

(75}

13.

(58]

16.
{71}

19,

(38}

20.

(28)

21.

(63}

22

{ ?'?-iI

23.

{50}

24.
(65)
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Which counting number is neither a prime number
nor a composite number?

m =1 7§+W=1

(12)

4 4
—+x =1 9, -—-=1
5 Y 7%

{42}

(a) What fraction of the rectangle is shaded?
(b) Write the answer to part (a} as a decimal number.

Convert the decimal number 1.15 to a mixed number.

Compare: -g— () 0.35

E — m]:. 14, § - 15, E + E + E
6 2 1) 4 100 s9) 2 3 6
1 2 1 2 2 1
1= x 2— 17, 1= + 2- 18. 2— + 1=
2 . 3 wn 2 3 w71 3 2
What is the perimeter of the

square?

N =

What is the area of the square?

The opposite sides of a rectangle are parallel. True or
false?

What is the average of 3% and 527
Round 1.3579 to the hundredths’ place.

How many inches is 231 feet?
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25, Which arrow could be pointing to 0.17
(49)

+ T}T

-1 0

-1 =0

26. Draw a polygon that is not a quadrilateral.
(63}

27. Find the prime factorization of 900 by using a factor
©47 tree. Then write the prime factorization using exponents.

28. Three vertices of a rectangle have the coordinates
74 (5, 3), (5, —1), and (~1, ~1). What are the coordinates of

the fourth vertex of the rectangle?

Refer to this table to answer questions 29 and 30.

3 teaspoons = 1 fablespoon
16 tablespoons = 1 cup
2cups = 1 pint
2 pints = 1 quart
4 quarts = 1 gatlon

29. A teaspoon of soup is what fraction of a tablespoon of
77 soup?

:{3(3 How many cups of milk is a gallon of milk?
77,
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Classifying Quadrilaterals

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by 12’s between 12 and 144.

a. 307 x 6 b. 1000 - 420 c. 4 x $2.99
d. $5.75 + $2.99 e. Double $24 f. 0.125 x 100
g 2 x 2,x2,x2,~-1,%x2,+2,+2,+2

h. Hold your hands one inch apart; then one centimeter apart.

Problem Solving: The perimeter of the ?
rectangle is 48 inches. The
width is 8 inches. What is gin.
the length?

Quadrilaterals are polygons with four sides. Quadrilaterals
are classified in the following way:

Quadrilaterals

SHAPE CHARACTERISTIC NAME
Q No sides paraliel Trapezium
D One pair of paraliel sides Trapezoid
E Two pairs of paraliel sides Parallelogram
Q Parailelogram with equal sides Rhombus
Paralfelogram with right angles Reclangie
Rectangle with equal sides Square

Notice that rhombuses, rectangles, and squares are all
parallelograms. Also notice that a square is a special kind
of rectangle, which is a special kind of parallelogram,
which is a special kind of quadrilateral, which is a special
kind of polygon. A square is also a special kind of
rhombus.




378

Math 76

Example

Solution

Practice

Problem set

78

Is the following statement true or false?

“All parallelograms are rectangles.”

We are asked to decide if every parallelogram is a
rectangle. Since a rectangle is a special kind of
parallelogram, some parallelograms are rectangles,
However, some parallelograms are not rectangles. So the
statement is false.

State whether each statement is true or false:
a. All quadrilaterals are four-sided polygons.

b. Some parallelograms are trapezoids.
c. Every square is a rhombus.
d. Every rhombus is a square.

e. Some rectangles are squares.

1. If you know the perimeter of a rectangle and the length
@ of the rectangle, how can you figure out the width of
the rectangle?

2. A 2-liter beverage bottle contained 2 qt, 3.6 oz of
“7 beverage. Use this information to compare a liter and a
quart,

Compare: 1 liter O1 quart

3. Uncle Bill was 38 when he started his job. He worked
1 for 33 years. How old was he when he retired?

4, Is the following statement true or false?
{78} .
“Every rectangle is a square.”

5. “Every rectangle is a parallelogram.” True or false?
(78}

6. Ninety percent of the 30 students were right-handed.
#% What percent of the students were left-handed?




{ 76).

{ 72}

10

{42) .

12.
(44}

14.

{58}

16

{71).

18.
{38}

19.

{45}

20,
{45}

21.

(49}

22,

(50}

23.
(72}

24,
(18}

25.
{43)
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If 2 of the 24 runners finished the race, then how many
runners did not finish the race?

10% + 102 9. 642 + 12.7 + 8
{38}

10 — q = 9.87 11. 1.2 x 0.12
{3g}

0.288 + 24 13. 64 + 0.08
{48}

1 .3 1 5

31 4+ 23 15. w + ~ = 2

3" “g VT2 T B

gl 1,3 17. 2% + 3

3 5 4 671 2

The perimeter of a square is 80 cm. What is its area?

Write the decimal number for the following:

(9 x 10) + (6 x 1) + (3 x &)

If b equals 6 and h equals 8, then what does 3bh equal?

Which of these numbers is closest to zero?

~2,0.2,1, L
2

Estimate the product of 6.7 and 7.3 by rounding each
number to the nearest whole number before
multiplying.

The fourth power of 2 (which is 2%) equals 16. What
number does the fourth power of 3 equal?

What number is halfway between 0.2 and 0.37

To what decimal number is the arrow pointing?
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26. Which quadrilateral has one pair of parallel sides but
“¥ not two pairs of parallel sides?

27. The coordinates of the vertices of a quadrilateral are
7 (-5,5), (1, 6), (3, 1), and (-3, 1). What is the name for
this kind of quadrilateral?

In this figure a square and a regular

hexagon share a common side. The

area of the square is 100 sq. cm. Use

this information to answer problems

28 and 29.

28, (a) What is the length of each side of the square?

(63}

(b) What is the perimeter of the square?

29. (a) What is the length of each side of the hexagon?
“ (b} What is the perimeter of the hexagon?

30. Write the prime factorization of the numerator and the
®denominator of this fraction. Then reduce the fraction.
32
48
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LESSON Area of a Parallelogram
79

Facts Practice: 28 Fractions fo Simplify (Test I in Test Masters)

Mental Math: Count up and down by 7’s between negative 35
and 35.

.4 x 315 b. 380 + 170 ¢. 5 x $2.99

. $10.00 ~ $7.99 e. 1 of $4.80 f. 37.5 + 100

b x5, x5 —-25+4,+5 -5

. Hold your hands a meter apart; then four feet apart.

=als BT

Problem Solving: A seven-digit phone number consists of a
three-digit prefix followed by four digits.
How many different phone numbers are
possible for a particular prefix?

A flexible model of a parallelogram is useful when
discussing the area of a parallelogram. A model can be
constructed of stiff tagboard or cardboard and brads.

Materials needed:
e Two strips of taghoard 1 in. x 10 in.

e Two strips of taghoard 1 in. x 8 in.
¢ Hole punch
‘¢ 4 brads

Assembly:

Lay the two 8 in. strips over the two parallel 10 in,
strips as shown. Punch a hole at the center of the
overlapping ends. Insert and open brads to hold the
strips together.

10 in.

8in.
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With this model we can demonstrate that the area of
the parallelogram changes as the angles between the
adjacent sides change. We hold the model with two hands
and slide the opposite sides in opposite directions.

Although the area changes as the angles change, the
opposite sides remain parallel, and the perimeter does not
change.

The flexible model shows that the two parallelograms
may have sides that are equal in length but areas that are
different. To find the area of a parallelogram, we multiply
two perpendicular measurements. We multiply the base
and the height of the parallelogram,.

height

base

The base of a parallelogram is the length of one of the
parallel sides. The height of a parallelogram is the
perpendicular distance between the parallel sides. The
following activity will illustrate why the area of a
parallelogram equals the base times the height.

Activity: Area of a Parallelogram
Materials needed:
e Graph paper
¢ Ruler
¢ Pencil
¢ Scissors
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Step 1. Tracing over the lines on the graph paper, draw
two parallel segments the same number of units
long but shifted slightly as shown.

Then draw segments between the endpoints of
the pair of parallel segments to complete the

parallelogram.
4 unils A A
high / /
_"—J
5 units long

The parallelogram we drew is 5 units long and
4 units high. Your parallelogram may be
different. How many units long and high is
your parallelogram? Can you easily count the
number of square units in the area of your
parallelogram?

Step 2. Use your scissors to cut out your parallelogram,

/

' /

We will cut here.

Then select a line on the graph paper that is
perpendicular to one of the parallel sides of the
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parallelogram and cut the parallelogram into
two pieces.

Step 3. Rearrange the two pieces of the parallelogram to
make a rectangle. What is the length and width
of the rectangle? How many square units is the
area of the rectangle?

Our rectangle is 5 units long and 4 units wide.
The area of the rectangle is 20 square units. So
the area of the parallelogram is also 20 square
units.

By making a perpendicular cut across the
parallelogram and rearranging the pieces, we formed a
rectangle with the same area as the parallelogram. The
length and width of the rectangle equaled the base and
height of the parallelogram. By multiplying the base and
height of a parallelogram, we find the area of a
parallelogram.

Example Find the area of this parallelogram.

5.2cm

T

6cm




Solution

Practice

Problem set
79
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We multiply two perpendicular measurements, the base
and the height. The height is often shown as a dashed line
segment. The base is 6 cm. The height is 5 cm.

6 cm x bcm = 30sq.cm

The area of the parallelogram is 30 sq. cm.

Find the perimeter and area of these parallelograms:

o
ot
o
=

e

What is the average of 96, 49, 68, and 757

The average depth of the ocean beyond the edges of
the continents is 23 miles. How many feet is that?
(1 mile = 5280 ft}

The 168 girls who signed up for soccer were divided
into 12 teams. How many players were on each team?

What is the perimeter of the ,, .
parallelogram?

3cm

This quadrilateral has one pair of
parallel sides. What is the name of

this kind of quadrilateral?

“All squares are rectangles.” True or false?

If four fifths of the 30 students in the class were
present, then how many students were absent?

If + of the onehour show was taken up with
commercials, then how many minutes did the
commercials last?
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9, Compare: 0.5 () 3
{75} 4

10. Write 4.4 as a reduced mixed number,
(72)

11, Write § as a decimal number,
(73

12. {6.3)(0.36) 13. 0.36 - 5 14. 63 + 0.9
(39) {44) {48)
5 1 5 1 1 1 3
15, — + = 16, — — = 17, 2= x 1= x =
e O 2 8 8 4 i) 2 3 5
17 7 1
18. —_— = — 19- 1”"‘ -+ 3
20 100 g7 2

20. What is the area of the parallelogram?
79)

13 mm

13 mm

21, Round 0.4287 to the hundredths’ place.

{50}

22. 4 - a =26

(42}

Use the graph of sugar in breakfast cereals to answer
questions 23, 24, and 25.

Grams of Sugar Per 100 Grams of Cereal

=
E = = .
s "Ev— =t

Goodmeal Chewies Sweeties Chocolots

23. Sweeties contains about how many grams of sugar per
“9 100 grams of cereal?




24,

(16}

25,

{16}

26.

(77}

27.

(74}
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Fifty grams of Chocolots would contain about how
many grams of sugar?

Write a “larger-smaller-difference” problem that refers
to the bar graph and answer the question.

There was a quart of milk in the bottle. Oscar poured
one cup of milk on his cereal. How many cups of milk
were left in the bottle?

Three vertices of a square are (3, 0), (3, 3), and (0, 3).
What are the coordinates of the fourth vertex of the
square?

Refer to the square in problem 27 to answer problems 28
and 29,

28.

{38)

29,

(38}

30.

(78)

What is the perimeter of the square?
What is the area of the square?

Draw a pair of parallel segments that are the same
length. Make a quadrilateral by drawing two more
segments between the endpoints of the parallel
segments, Is the quadrilateral a parallelogram?
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Example 1

Arithmetic with Units of Measure

Facts Practice: Linear Measure Facts (Test K in Test Masters)

Mental Math: Count up and down by 25’s between negative 150
and 150.

a. 311 x 7 b. 2000 - 1250 c. 4 x $9.99
d. $2.50 + $9.99 e. Double $5.50 f. 0,075 x 100
g. 8x8,+6,+2,+1,+6,x 3,+2

h. Hold your hands six inches apart; then 6 cm apart.

Problem Solving: Copy this problem and fill in the 3
missing digits.

Recall that the operations of arithmetic are addition,
subtraction, multiplication, and division. In this lesson we
will practice adding, subtracting, multiplying, and
dividing units of measure.

We may add or subtract measurements that have the

same units. If the units are not the same, we first convert
one or more measurements so that the units are the same.
Then we add or subtract.

21t + 12 in.

Solution The units are not the same. Before we add we either
convert 2 feet to 24 inches, or we convert 12 inches to

1 foot,
CoNVERT TO INCHES Converr 1o FEET
21t + 12in. 2ft + 121in.
24in. + 12 1in., = 36 in. 2ft + 1t = 31t

Either answer is correct because 3 ft equals 36 in.
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Notice that the units of the sum in Example 1 are the
same as the units of the addends. The units do not change
when we add or subtract measurements. However, the
units do change when we multiply or divide
measurements.

When we find the area of a figure we multiply the
lengths. Notice how the units change when we multiply.

2cm

3cm

To find the area of this rectangle we multiply 2 cm and
3 cm. The product has a different unit of measure than the
factors.

2cm x 3cm = 6sq, cm

A centimeter and a square centimeter are two different
kinds of units. A centimeter is a line segment used to
measure length.

1cm

A square centimeter is a square used to measure area.

1s8q0.cm

The unit of the product is a different unit because we
multiplied the units of the factors. When we multiply
2 cm and 3 cm, we multiply the 2 and the 3 and we also
multiply the cm and cm.

2¢cm x 3cm =2 -3 cm - cm
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Example 2

Solution

Example 3

Instead of writing sq. cm, we may use exponents to write
cm - cm as cm? We read cm? as “square centimeters,”

2cm x 3cm =2 -3 cm - cm
e Y ——

6 cm?

6 ft x 4 ft

We multiply the number of units, and we also multiply
the units.

6ft x 4ft=6 .4 ft ft

—— e

24 ft2
The product is 24 ft?, which is also 24 sq, ft.

Units also change when we divide measurements. For
example, if we know the area of a rectangle and the length
of the rectangle, we can find the width of the rectangle by
dividing,

Area = 21 cm®

7cm

To find the width of this rectangle, we divide 21 em? by
7 cm.,

3
21cm? _ 21 car - cm

7 cm Ve o2 5
1

We divide the numbers and reduce the units. The quotient
is 3 cm, which is the width of the rectangle.

25 mi?

5mi




Solution

Example 4

Solution

Practice

Arithmetic with Units of Measure 391

To divide the units, we write mi? as mi - mi and reduce.

5
25 wat - mi
7

The quotient is 5 mi.

Sometimes when we divide measurements the units
will not reduce. When units will not reduce, we leave the
units in division form. For example, if a car travels 300
miles in 6 hours, we can find the average speed of the car
by dividing.

50
300 mi _ 360 mi
6 hr # hr
1 i

The quotient is 50 %1}, which is 50 miles per hour (50 mph).

The word “per” means “each” and is used in place of
the division sign. Notice that speed is a quotient of
distance divided by time.

300 miles
10 gallons

We divide the numbers. The units do not reduce.

30
300mi _ 360 mi
10 gal — .20 gal

1

The quotient is 301"1, or 30 miles per gallon.
q gal p g

a. 2 ft — 12 in. (Write the difference in inches.)

b. 2ft x 4ft

12 cm? 300 mi1
C. d.
3 cm 5 hr
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Problem set
80

1, The Jones family had two gallons of milk before

7 breakfast. The family used two quarts of milk during
breakfast. How many quarts of milk did the Jones
family have after breakfast?

2. One quart of milk is about 945 milliliters of milk. Use
7 this information to help you with this comparison:

Compare: 1 quart () 1 liter

3. Carol cut 25 inches off her hair three times last year.
“) How much longer would her hair have been if she had
not cut it?

4. The plane flew 1200 miles in 3 hours. Divide the
“ distance by the time to find the average speed of the
plane.

5. Write the prime factorization of the numerator and
%9 denominator of this fraction. Then reduce the fraction.

54
135

6. The basketball team scored 60% of its 80 points in the

239 second half. Write 60% as a reduced fraction. Then

find the number of points the team scored in the
second half.

7. What is the area of the
79 parallelogram? 26 m

8. What is the perimeter of the
“9 parallelogram? 24m

9. “Some rectangles are trapezoids.” True or false?
(vé)

10. If b equals 12 and h equals 16, then what does .bh
“) equal?

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

{75)
1 1

-, =,0.4
25




