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Operations with Fractions
and Mixed Nombers
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People in the U.S. eat an average of 4.5 pounds of strawberries each year.
In Lesson 3.5, you will divide quarts of berries among people in order to learn
about fraction division.

Who Gets What?
Adding and Subtracting Fractions with
Like Denominators < p. 73

Old-Fashioned Goodies
Adding and Subtracting Fractions with
Unlike Denominators & p. 77

Fun and Games
Improper Fractions and
Mixed Numbers = p. 81

Parts of Paris
Multiplying Fractions p. 85

3.6

3.7

3.8

Parts in a Part
Dividing Fractions p. 89

All That Glitters
Adding and Subtracting
Mixed Numbers p. 93

Project Display
Multiplying and Dividing
Mixed Numbers <+ p. 97

Carpenter, Baker, Mechanic,
and Chef
Working with Customary Units p. 101

Chapter 3  Operations with Fractions and Mixed Numbers 71




© 2008 Carnegie Learning, Inc.

72 Chapter 3 o Operations with Fractions and Mixed Numbers

{
i
l



© 2008 Carnegie Learning, Inc.

34 who Gets What?
Adding and Suvbtracting Tractions with Like Denominators

Objectives

In this lesson, you will:
Add and subtract
like fractions.

Key Terms

like fractions
unlike fractions

s

Take Note z

: Remember, when you add
two numbers to produce
another number, each

- number that you add is
an addend.

¥

Problem 1

After humankind began dividing wholes into parts, they had two

problems:

- How much do two or more people have altogether?

How much more does one person have than another?

For example, when a person dies, his or her possessions are divided
among his or her children. The part that each child receives is called

- an inheritance.

A. In a family with two children, the oldest child receives two fifths
of an inheritance and the youngest child receives one fifth. What

fraction of the total inheritance do they receive altogether? Use

[~ LR 1 VO Gad

your fraction strips to model the problem and find the answer.

B. Suppose that the oldest child receives three eighths of an
inheritance and the youngest child receives two eighths. What
fraction of the total inheritance do they receive altogether?

2
C. Suppose that four children in a family each receive 9 of an

inheritance. What fraction of the total inheritance do they
receive altogether?

D. In parts (A), (B), and (C), you were adding fractions. Write your
answer to each fraction addition problem below.
2 3 2 2

3 2 2 2 2 2
= gt8*™ 9tgtgto=-

5%
E. Study each problem and answer. Then write complete sentences
that explain how you can find the answer to a fraction addition

problem without using fraction strips.

F. In each problem, what do you notice about the denominators of
the addends and the denominator of the sum? Explain what you
notice using complete sentences.
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Imvest@ate Problem 4

4
1. Suppose that a child receives 5 of an inheritance and a nephew

1
receives —5- of the inheritance. Use fraction subtraction to find

the difference in the fractions of the inheritance that the child and
the nephew receive. You may want to use your fraction strips to
model the problem.

2. In California, if a person who has a spouse and four children

4
dies with no will, then the spouse receives 12 of the inheritance

2
and each child receives TE' Find the difference in the fractions

of the inheritance that the spouse receives and one child
receives. Simplify your answer, if possible.

3. In Massachusetts, if a person who has a spouse and three
3
children dies with no will, then the spouse receives ry of the

1
inheritance and each child receives —6~ . Find the difference in

the fraction of the inheritance that the spouse receives and one
child receives. Simplify your answer, if possible.

4. In Questions 1, 2, and 3, you were subtracting fractions. For
each question, write a fraction subtraction problem. Then find
each difference. '

5. Study each problem and answer. Then write complete
sentences that explain how you can find the answer to a
fraction subtraction problem without using fraction strips.

© 2008 Carnegie Learning, Inc.

6. In each problem, what do you notice about the denominators
of the fractions? Explain what you notice using complete
sentences.
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‘T&ke l\/bte

Remember that the order of

operations tells you to add

 and subtract real numbers

from left to right.

Imvestt'jou‘:e Problem 1
7. Math Path: Like and Unlike Fractions

Fractions that have the same denominator are called like
fractions. Fractions that have different denominators are called
unlike fractions. Which kind of fractions have we been adding
and subtracting so far in this lesson? Work with your partner to
write a rule for adding like fractions. Then write a rule for
subtracting like fractions.

Rule for adding like fractions:

Rule for subtracting like fractions:

8. Use the rules that you wrote in Question 7 to find each sum
and/or difference. Simplify your answer, if possible.

2 2 2 3 11
5%5 = 7v7°7° g8 "8~
6 3 13 8 2
7777 10 ¥ 10 © 979"
2 2 2 111
7t7t7 S 676 6"
138 3 1 5 1 1 3
10t10t10t 107 gstgTg "8~
11 5 1 7 5
12ttt 2= 16116716 "
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3Z  old-tashioned Goodles
Adding and subtracting Fractions with Onlike Denominators

Objectives  Problem 41
In this lesson, you will: Your aunt is opening a store that sells old-fashioned goodies.
' Add and subtract She wants to offer molasses candy, hardtack candy, and popcorn
unlike fractions. : 1
- balls. She has a recipe for popcorn balls that uses 3 cup of corn
1
KBY TJerms - syrup and a recipe that uses ) cup of corn syrup. If she wants
least common to make one batch of each recipe, how much corn syrup does she
denominator need altogether?
A. Work with your partner and use your fraction strips to model

. 1
the problem. Can you find an exact answer using just your Y

1

your answer.

Try using other fraction strips to find the answer. Were you able
to find an exact answer? Use complete sentences to explain
why or why not.

Form a group with another partner team. Take turns sharing how
you solved the problem.

Which fraction strip helped you solve the problem? Is there
only one fraction strip that will work? Use complete sentences
to explain.

Use the fraction strip from part (D) to find an equivalent fraction
1

for PY Then use this fraction strip to find an equivalent fraction

for —;’— . Now use your rule from Lesson 3.1 to add these two like

fractions. Is your answer the same as your answer from Part (B)?

Lesson 3.2 ¢ Adding and Subtracting Fractions with Unlike Denominators 7%




o I%‘Vésttisdte Problem 1

Work in your group and use your fraction strips to solve
~ each problem.

1. Hardtack candy is an old-fashioned type of candy that uses
flavoring oils like peppermint or cinnamon. Suppose you have
two recipes for a batch of hardtack candy. One recipe calls for

1
a dram (or 7 tablespoon) of flavoring oil and another recipe

uses a teaspoon (or 3 tablespoon) of flavoring oil. How much

total flavoring oil do you need to make one batch of both recipes?
Use a complete sentence to write your answer.

3
2. A recipe for maple candy uses g cup of brown sugar and a

. ~ 1
recipe for molasses candy uses Py cup of brown sugar. How

much total brown sugar do you need to make one batch of both
kinds of candy? Use a complete sentence to write your answer.

3. In your group, discuss how you solved these problems. For
each problem, identify which fraction strips you used and explain
your choices.

4. In your group, write a rule for adding unlike fractions.

Rule for adding unlike fractions:

5. Math Path: Least Common Denominator

You have seen that adding unlike fractions is different from
adding like fractions. With like fractions, you can add the
numerators fo find your answer because the wholes are divided
into the same number of parts. When you add unlike fractions,
you cannot just add the numerators because the wholes are
divided into different numbers of parts. So, you must first write
the fractions as equivalent fractions that have the same number
of parts, or denominator. It is most efficient to use the least
common denominator (LCD), although any common
denominator will work. Why is it more efficient to use the LCD?
Use complete sentences to explain.

78 Chapter 3 » Operations with Fractions and Mixed Numbers
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- In VBS‘(Z(S&CﬁB Problem 4

6. Often it is easier to write fraction addition problems vertically.
| et’s do the fraction addition problems on the previous pages
using this method. Start by finding the LCD. Why? Next, write
equivalent fractions that have the LCD as their denominators.
Finally, add the resulting fractions.

LCD = Lco=| | LCD =

7. When we subtract unlike fractions, we follow a similar
1
grocedure. If a child got 5 of an inheritance but gave away
3 of it, how much would he have left? Use your fraction strips
to model this problem. Do we have the same type of dilemma

1 1
that we had when we added ’2' and g? Use an additional

fraction strip to solve the problem. Which fraction strip did you
use? Why? Use the space below to write the steps you need to
follow to subtract unlike fractions.

7
8. Suppose that Erica had B of a pizza and gave your little brother

Manuel L. How much does Erica have left? Do this problem
4
numerically below and write an explanation of what you are

doing and why so that Erica can explain it to Manuel.

Lcp =1 |

Lesson 3.2 ¢ Adding and Subtracting Fractions with Unlike Denominators
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8. Find each difference numerically. Simplify your answer, if possible.

5 1 19 1
6 3" 24727
LCD = LCD =
5 s5x[ | [] 19 19x| | []

mo2 1.1 o1
12737 12747 18+ 37
B 2 1.2 38 2
1573~ 65~ 10757
S5 1 7 2 3 1.1
16747 1873~ 4tgtg=

4)
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23 ton and Games

Improper Fractions and Mixed Nombers

Objectives

In this lesson, you will:
Write improper fractions
as mixed numbers.
Write mixed numbers as
improper fractions.

Key Terms

improper fraction
mixed number

| Problem 4

- You and your friend have created your own board game. Now you
- need to make a circular spinner for the game. You want the spinner

to have two colors, red and blue. You divide the spinner into 5 equal

3 2
parts and paint 5 of the spinner red and 5 of the spinner blue.

A. In the game, Player 1 moves a red game piece 1 space if the
spinner lands on red. Otherwise, Player 1 does not move the
game piece. In a similar way, Player 2 moves a blue game piece
1 space if the spinner lands on blue. Otherwise, Player 2 does
not move the game piece. ls the spinner fair? Use complete
sentences to explain why or why not.

B. Write the fraction addition problem that represents the total part
of the spinner that is painted.

C. What do you know about a fraction whose numerator
and denominator are equal? Explain your answer using
complete sentences.

3
D. What if you wanted to paint the spinner so that 5 of the spinner
3
was red and 5 of the spinner was blue? Is this possible?

Use complete sentences to explain.

Lesson 3.3 ¢ Improper Fractions and Mixed Numbers
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Remember when you iearned
long division? When you
divided and got a remainder,
you were told to write the
remainder over the divisor.
For example, when you
divided 27 by 5, you were

really just writing the

. .27 2
improper fraction 5 as 5€'

»
ol

NN
mlm\n (SR8

~ Investigate Problem 4

1.

2.

Write the fraction addition problem that represents the situation
in Part (D) of Problem 1 and find the answer.

Is your answer to Question 1 less than, equal to, or greater

than 1?7 How do you know? Use complete sentences to explain.

What can you conclude about a fraction whose numerator
is greater than its denominator? Write your answer using a
complete sentence.

iMiath Path: improper Fractions

A fraction whose numerator is greater than its denominator is
called an improper fraction. Usually we do.not write an answer
as an improper fraction. Instead, we simplify the answer by
writing the improper fraction as a mixed number. A mixed
number is a number that is the sum of a whole number and a
fraction. For instance, you can write your answer to Question 1

Lo SRR LN e, Y

as the sum of a whole number and a fraction. Because you

5 6 5 1
know that 5 is equal to one whole, you can write FasE g

or 1 whole and —;~ which is the mixed number 1—;— .

Write each improper fraction as a mixed number.

7 9 12 S
4= 8~ 5~ 4=
16 i 14 25
g ~ 4 = 3~ 6 "

Find the sum. Simplify your answer, if possible.

3 3 7.5

4t 47 8t8~

5 1

6176~

15 3 1 5 2
4% 6" 4+ 3° gta~
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Jake Note

: Regrouping a mixed number

to subtract is similar to
regrouping to subtract whole

- numbers. For instance, to

subtract 19 from 23, you
need to regroup 23 as 1 ten
and 13 ones so that you can

- subtract 9 from 13.

113

2%
-19

4

“Problem 2

1
You are making jump ropes for your cousins. You need 12‘ yards of

3
rope for your older cousin Teesha’s jump rope and 7 yard of rope for

your younger cousin Samantha’s jump rope. How much more rope
do you need for Teesha’s jump rope?

A. Write the subtraction problem that represents this situation.

3 1
B. To subtract 7 from 12‘, you cannot subtract the numerator.3
1 1

from the numerator 1, so you need to regroup 174 as 4 and 4.

Fill in the blanks to regroup, then subtract.

Im\?est@aa‘:e “Problem 2.

1. To write a mixed number as an improper fraction, we need to
write the whole number as an equivalent number of fractional
parts and then add the like fractions. Fill in the blanks to write

1
23 as an improper fraction.

L]

1
o s T
5 5

2. Write each mixed number as an improper fraction.

1 3 1
34= 18= 27=
S 1 1
16: 5 = 39=
3. Find each difference.
3 5 3 4 13
5-8= 5-%= -7 =
15 3 5 2 2
3-%= 7 -7= T9-3=

Lesson 3.3 e Improper Fractions and Mixed Numbers
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39 Parts of Parts
Moltiplying Fractions

OQS@C‘L‘I(\/@S When humankind began to group together in societies, the concept of
ownership and inheritance became very important. Eventually as the

In this lesson, you will:
population increased, there was a need to extend this ownership to

: Multiply fractions.

plots of land.
Key Terms  Problem 4
us. lcustomary system A A rectangle was likely one of the first shapes that humans used
' metric system v to designate plots of land. They measured the plots by walking

and measuring the distance with the number of steps (or paces)
they had to take. You probably remember that the area of a
rectangle can be found by multiplying its length by its width.
In the plot below, the length is 5 paces and the width is 3 paces.
What is the area of the plot?

5 paces

3 paces

B. What are the units for the area of the plot? Use complete
sentences to explain your choice.

C. The problem that eventually occurred was that different people
have different paces. Why would this be a problem? Write your
answer using a complete sentence.

D. Eventually people developed whole systems of measurement to
ensure consistency. The two measurement systems that are
used today are the United States customary system and the
metric system. Write as many units as you know in the U.S.
customary system and in the metric system.

U.S. customary system:
Metric system:

You will learn more about each of these systems in this chapter
and in Chapter 4.

Lesson 3.4 e Multiplying Fractions 85




| Ihvesf(sa?te Problem 4

1. A group of students at your school decides to turn a plot of land
in the city into a community garden. Find the area of the plot of
land below. Be sure to include the units in your answer.

6 blocks

4 blocks

2. As part of the group, your job is to divide each square block into
garden plots. How do you find the area of a part of a block?
Suppose you need to find the area of a plot that has a length of

5 of a block and a width of 3 of a block. Use the diagram

below to determine the number of parts that one square block
can be divided into in this way.

1 block

y }1 block |
3
1
—
3
170
3 11

2 2

3. What does each of these parts represent? What is the area of a
part? Use complete sentences to answer each question.

4. Represent this problem as a fraction multiplication problem.
Then find the product.

5. What is the area of a plot that is
2 1
3 block long and 5 block wide?

© 2008 Carnegie Learning, Inc.

Use the square to draw a ¢ 1 block i

diagram that represents
this problem.

1 block
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Tnvestigate Problem 4

6.

7.

) -

The situation in Question 5 can be written as the product of two
fractions. Write an expression that represents this situation in
Question 5.

2 3
What is the area of a plot that is 3 mile wide and 7 mile long?

Use the diagram below. Explain how you found your answer.
Then write and evaluate the expression that represents this situa-
tion. Simplify your answer, if possible.

BN

* 1 block

1 block

. Form a group with another partner team. Review the products

of fractions that you wrote. Then work with your group to
determine a procedure for finding the answers without
using a diagram. Explain your procedure using complete
sentences.

Each group should take turns sharing their procedure with the
entire class. Does everyone agree with your group’s procedure?

Use your procedure to multiply each fraction. Write each answer
in simplest form.

2.2 3 5
3757 8 77
3.5 4 5
476~ 5°g~

L.esson 3.4 e Multiplying Fractions
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3
11. Examine the methods used below to multiply and simplify 8

3 .4_12 _12+12 1
879 72 72:12 6

3 4 12 1 1
879 72" 15x6 6

3 4 BxZx'Z 1
8 9 1Zx12x2x1ﬂx3 6
BA 1

B 9, 6

Discuss each of the methods with your group. Do all methods
produce the same answer?

How are the methods alike? How are the methods different?
Use complete sentences to answer each question.

Are all of the methods correct? Use complete sentences to
explain your answer.

What conclusions can you make about the procedure for
multiplying fractions?

<0

Chapter 3 e Operations with Fractions and Mixed Numbers
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35 parts in a Part
Dt’v[o(’(lx\g Tractions

Objectives”
In this lesson, you will:
Divide fractions.

I<e>/ Terms

remainder
multiplicative identity
multiplicative inverse
reciprocal

Take Nofe

Recall that the remainder is
the whole number left over in
a division problem if the

~ divisor does not divide the

dividend evenly. For
example, when 17 is divided
by 3, the remainder is 2.

5

3117
15

2

Problem 1

Suppose that you want to solve the division problem % - % Let’s first
review what we know about division.

A. Remember that one way to think about division is to think of it as

repeated subtraction. For example, to solve the division problem
12+ 3, ask yourself, “How many times can | take a group of

3 quarts of berries away from a group of 12 quarts of betries?”
Draw a diagram to explain your answet.

. Another way to think about the division problem 12+ 3 is to think

of dividing 12 quarts of berries evenly among 3 people. This
strategy works pretty well when the number you are dividing by
is a factor of the dividend, but what happens when we need to
divide 13 quarts of berries evenly among 3 people? How much
does each person receive? Explain to your partner how you
found your answet.

. You may remember that when you first learned about division,

you divided 13 by 4 and wrote the answer as 3 with a remainder
of 1. Later you were probably told to express the amount left
over as a fraction by writing the remainder over the divisor. Does
it make sense to you now why you wrote the amount left over as
a fraction? Explain this to your partner, and listen to his or her
explanation. Do the two of you agree? Explain why or why not
using complete sentences.

Lesson 3.5 e Dividing Fractions
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| Tnvestigate Problem 1

1

3
. Before we evaluate the fraction division problem r + 77, consider

3 1
n * o Another way to think of this problem is to ask,

3
“How many oS are there in ‘4"? Use your fraction strips and

your knowledge of subtracting fractions to determine how many

1 3
times you can subtract 5 from e How much will be left over?

This is the remainder. Use complete sentences in your answers.

2 1
. Consider 7 + - Use your fraction strips to determine the

number of Es that there are in 721- How much is left over?

Use a coimplete senience to answer the question.

. In both Questions 1 and 2, the whole number parts in the

3 1
answer are the same, but with "4* + ‘2” we have a remainder.

If we were working with whole numbers, we would simply write
the amount left over as a fraction with the remainder as the
numerator and the divisor as the denominator. In Question 1,
the remainder is a fraction and the divisor is also a fraction.
Write the amount left over as a fraction divided by a fraction.

]

i < Remainder

Amount left over: D
== ¢« Denominator

L]

. According to the definition of a fraction, the question we want to

answer is “What part of the denominator is represented by the
numerator?” Write both the numerator and denominator as like
fractions. Can you answer the question now? Work with your
partner to determine the final answer to the following fraction
division problem. Then share how you found your answer with
another partner team.

E‘A
1

1
2:

Chapter 3 = Operations with Fractions and Mixed Numbers
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; Imvestisdte Problem 4

3 1 1
5. Now let's evaluate our original expression, 7 * 3 How many zsare
3
there in —Z? What amount is left over? What part of 3 is this?

Use complete sentences to explain how you know.

. Math Path: Dividing Fractions

Using either fraction strips or like denominators to divide
fractions will become difficult as we work with fractions with
larger denominators. There is a more efficient and easier method
for dividing fractions. This method works because of some
special properties that we discovered eariier:

Division by 1: Whenever we divide any number by 1, the answer
is always the number itseif.

a+l1=a

Multiplicative identity: The product of any number and 1 is the
number. So, the multiplicative identity is the number 1.

axi=a

Fractions equal to 1: Any fraction whose nonzero numerator and
nonzero denominator are the same is equai to 1.

2= 1

Multiplicative inverse: The product of any nonzero number and
its multiplicative inverse is 1. The multiplicative inverse of a
number is also known as the reciprocal of the number.

a b

b*a=

Examine the division of fractions shown below.

3 3 2 3x2 6

8,1 4 _ 4 1 _ 4x1 _4 _°B_38_.1
47277171 T2 T k2 T A
2 2 1 2x1

2 3 2
. - ce 4 1
Fractions equal to 1: 7o Multiplicative identity: 1 X >
‘:l‘ p— [e—
6 2 1
Multiplicative inverse: 12>< 2 Division by 1: i}—
X

Circle each property listed above in the fraction division problem.

Lesson 3.5 ¢ Dividing Fractions &1
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7. Compare the division of fractions in Question 6 with the following.

Is the method used above the same as the method used in
Question 67 How do you know? Which steps have been
removed? Use complete sentences to write your answers.

8. Use the method demonstrated in Question 7 to evaluate the

3,1
expression =+ .

ié
4 37

W]

9. Use the method in Question 7 to find each quotient. ‘ |

3 3 (

874"

5.2

6 37
g
g

r.38 &

8 47 3
@
g
T
Q
©
g

1,1 B

12 3

0 2. |

= 10 5 .
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36 Al That Glitters
Ao(’of(mS and Subtmct(mg Mixed Nombers

O@ect(ves in Lesson 3.3, we said that a mixed number has a whole number
part and a fractional part. Because we know how to add, subtract,
multiply, and divide fractions, we can now solve problems involving
operations with mixed numbers.

In this lesson, you will:
- Add and subtract
mixed numbers.

Problem 41
Key Terms _ o
_ Suppose that you are a freasure hunter searching a Spanish ship-
mixed number wreck from the 1600s and you find gold bars, called ingots. The

freasure consists of whole gold ingots, one-half ingots, and one-third
1 1
ingots. If you find 35 gold ingots on the first day and 1-3“ gold ingots

on the second day, what is the total number of ingots that you have?

AAAAAAA 4 oot v bl by s odiemrerivm o s Al v b lesiar
o MU y urawiiny a Uiayrain uciuvw vl Ul
n

b
amount you found on the first day and the second day.

-

Aol o
e

B. How many full bars do you have? What fractional part of a bar
do you have? Use a complete sentence to write your answer.

C. Write your total as a single mixed number. Then use complete
sentences to explain how you can find this total without drawing
a picture.

Lesson 3.6 ¢ Adding and Subtracting Mixed Numbers
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Tin vestlSai:e “Problem 4

1.

Use the method you described in part (C) to find each sum.

1.1 2 2 3 1
23+33= ‘15+45= 58+44=

1 T .2 3
33+36= 4 +33= 57+27=

3 3
If you find 2—5‘ gold ingots and then find an additional 3*5‘“

ingots, how many ingots do you have altogether? Draw a
diagram that represents the problem. Use your diagram to
answer Question 3.

How many full bars do you have? What fractional part of a bar
do you have? Write your answer using a complete sentence.

Write your total as a single mixed number. Then use complete
sentences to explain how you can get this answer without
drawing a picture.

. Use the method you described in Question 4 to find each sum.

2 2 4 4 A
33+23=, 25+25= 38+54:
2 .5 2 5 5 4
53+66= 93+39= 75+9=

Chapter 3 ¢ Operations with Fractions and Mixed Numbers
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In vesttscd:e “Problem 4

2 1 ‘
6. What if you found 33 ingots and gave your friend 1‘5 of them?

Draw a diagram that represents the problem. Use your diagram
to answer Question 7.

7. How many full bars do you have? What fractional part of a bar
do you have? Write your answer using a complete sentence.

8. Write your total as a single mixed number. Then use complete
sentences to explain how you can get this answer without
drawing a picture.

9. Use the method you described in Question 8 to find
each difference.

2 1 4 .3 7.3
33 -13= 5525 = 525 =
2 1 2 .3 4 2

63 -5 = 85 -3 = 53 =

Lesson 3.6 ¢ Adding and Subtracting Mixed Numbers 95
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1 2
10. What if you found 33 ingots and gave your friend 13 of them?

Draw a diagram that represents the problem. Use your diagram
to answer Question 11.

11. How many full bars do you have? What fractional part of a bar
do you have? Write your answer using a complete sentence.

12. Write your total as a single mixed number. What additional step
do you need to include when performing the subtraction? Use
complete sentences to explain how you can get this answer

without drawing a picture.

13. Use the method you described in Question 12 to find
each difference.

1.2 2 .3
4323 = 4595 =
1 3 1 .5
-8 = -1
1.9 1 2
95 ~270 = 85 -43 =

z 7 1.5
@ 615 -3% = 56~ 19 =

86 Chapter 3 o Operations with Fractions and Mixed Numbers
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27  Project Display

Mottiplying and Dividing Mixed Nombers

Objectives

In this lesson, you will:
Multiply and divide
mixed numbers.

/<e>/ Terms

: reciprocal

- Problem 1

For a project, you are making a scale model of your school from foam

You may remember that when we muitiplied two fractions in Lesson 3.4,

we used an area model to find the product. We can also use an area
model to find the product of two mixed numbers.

board. You mark a rectangle on the board so that the rectangle’s

1 1
length is 1*2“ feet and its width is 1-3" feet, as shown in the diagram.
The area of the rectangular piece of board is the product of the®

1 1
rectangle’s length and width, or 15 X 13 feet.
1

1 2

o |-

1

A. We can add the areas of the parts to find the total area.
Fill in the blanks to find the total area.

1+—¥:6]—+—]%|~+1=1+—I%,“=D

1+
6

+ =+

L
276

Wl

1 1
B. We can also write the mixed numbers 15 and 15 as improper

fractions and then multiply. Fill in the blanks to find the area.

' 0.0.O.2.,

1J—x1—
2°3 273 [ ] 1

|
|
|

It is more efficient to multiply mixed numbers by first writing
them as improper fractions and then using the procedure for
multiplying fractions.
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! Investigate ’Pmblemk 4

1. Find each product.

2 1 .1
23><13= 22X35=
12 1
— — "X P e
2y x4 4 x 27
2 8 2
g2y = 3g X253 =
11 5 1
46 X0 = 572 =
5 o3 |
25 x4= 3x 25 =
- Problem 2.

For the model of your school, you need to make a teacher’s desk for

each room. You cut the models for the tops of the desks out of balsa
4

wood that is 1‘Zi inches wide. The length of the piece of balsa wood
1

is 4'2“ inches. How many model desk tops can you cut if you want
; 3 1
- each model to be 4 inch by 1”4“ inches?

A. Use your ruler to divide the wood to find the number of model
desk tops that you can make.

1
45

in. >

A

B. This situation can be written as the quotient of two mixed numbers.
Write and evaluate an expression that represents this situation.
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 Tnvestigate Problem 2
1. Math Path: Reciprocal

Recall from Lesson 3.5 that dividing by a fraction is the same
as multiplying by the multiplicative inverse, or reciprocal, of the
fraction. We can also divide mixed numbers by first writing
them as improper fractions and then multiplying by the
reciprocal. Fill in the blanks to find the product.

. Find each quotient.

i .1 3.2
2,78y = 2y Ay =
1..2 4..3
4 T2y = 85 "2g =
3..3 2. .4

. Find each quotient. Then check whether your answer is

reasonable by rounding each mixed number to the nearest
whole number and then dividing the whole numbers.

2 .2 2. .7
(R 69 "29 =
a1 1.1
32716 = 8g 72 =
3.2 1..5
5, 2 = 4g g =
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3.8

Work(m5 with Coustomary onits

Objectives

In this lesson, you will:

Convert between
customary units

of measure.

I<e>/ Terms

customary units

of measure

length: inch, foot,
yard, mile

capacity: fluid ounce,
cup, pint, quart, galion
weight: ounce,

pound, ton

Carpenter, Baker, Mechanic, Chef

After humankind began to own land and possessions, they needed to
have a way to measure them.

Problem 41

At first people used body parts as measures. For instance, the
length of a person’s foot became the unit “one foot.” The width of
a person’s thurmb became the unit “one inch.” The distance from a
person’s elbow to the tip of his or her finger became the unit

“one cubit.”

A. Turn to your partner and compare each of these “units of
measure.” What do you notice? Use complete sentences to
describe your observations.

B. Obviously, there was a problem. People solved the problem
by establishing standard units of measure that we use today,

such as:

inch, foot, yard, and mile to measure distance

ounce, pound, and ton to measure weight

fluid ounce, cup, pint, quart, and gallon to measure capacity

Work with your partner to complete the table that shows how the

units are related.

U.S. Customary Units of Measure

1 mile = 1760 vards

Length Weight Capacity
1 foot =___inches |1 pound = ____ounces|1 cup = 8 fluid ounces
1yard=_____feet f[1ton=____ pounds| 1pint=___ cups
1 yard = 36 inches 1quart=___ pints
1mile=____ feet 1 gallon = _____quarts
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Investigate Problem 4
1. Math Path: U.S. Customary System of Measure

Even when units were standardized, different countries often had
different standard units of measure. The units shown in the table
in part (B) are part of the U.S. customary system of measure.

One problem with the U.S. customary system is that the smallest
unit of measure may not be small enough. For instance, how
long is an object if its length is less than one inch? The U.S.
customary system relies on fractional parts of measures. In fact,
an inch on a ruler is divided into several different fractional parts.
Below is an inch on a ruler that has been magnified. Label the
fraction of an inch that each mark represents between 0 inch
and 1 inch.

T,
1 2
<

2. Use a ruler to measure each line segment. Be sure to include
units in your answer.

Length =

Length =

Length =

Length=__

Length =

Length =
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Problem 2A

A carpenter is building a house and needs to cut a 12-foot long board
into pieces with the following lengths:

3
Three pieces that are each 8"4“ inches
. 7
Four pieces that are each 675 inches
5
Five pieces that are each 11@ inches
Can she cut all of these pieces from the 12-foot board? If she can,
what is the length of the board that she has left over? If she cannot,
which pieces can she cut so that she wastes the least amount of

material? Use complete sentences to explain your reasoning.
Be prepared to share your solution with the class.

“Problem 2B

A baker wants to make the very best bread, and he must add just
the right amount of yeast by weight. He wanis to make the foliowing:

3
Four batches that each use 22 ounces of yeast
2
Ten batches that each use 45 ounces of yeast

y
Eight batches that each use 4”2“ ounces of yeast

if he can only buy yeast by the pound, will one pound be enough?

 Exactly how much yeast will he need? If yeast sells for $3.98 per

pound, how much money will the baker spend on yeast? Will he
have any yeast left over? If so, how much will he have? Use
complete sentences to explain your reasoning. Be prepared to
share your solution with the class.
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Problem 2.C.

A mechanic owns a garage. The floor of the garage cannot
hold more than 24,000 pounds of weight. In the garage, the
mechanic has:

6
Two cars that each weigh TTO“ tons

7
Three trucks that each weigh 2o tons

1
Eight motors that each weigh 8 ton

Has the mechanic exceeded the floor’s weight limit? If so, by how
1
many tons is he over the limit? If not, how many more g-ton engines

could he have in the garage? Use complete sentences to explain
your reasoning. Be prepared to share your solution with the class.

Problem 2D

A chef needs to make several large batches of different kinds of
cockies. He has the following cookies to make:

3

Five batches that each require 4 cup of vanilla extract
2

Six batches that each require 5 cup of vanilla extract

1
Eight batches that each require 4 cup of vanilla extract

How much vanilla extract will he need to buy? If he can only buy it
by the quart, will one quart be enough? If not, how many quarts will
he need? Use complete sentences to explain your reasoning.

Be prepared 1o share your solution with the class.
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Looking Back c'd: Chapter 3 |

Key Terms
like fractions @ p. 75 multiplicative inverse @ p. 91 fluid ounce p. 101
unlike fractions p. 75 reciprocal =+ p. 91 cup p. 101
least common denominator > p. 78 customary units of measure © p. 101  pint p. 101
improper fractions = p. 82 fength < p. 101 quart p. 101
mixed number p. 82 inch =+ p. 101 gallon =+ p. 101
U.8. customary system = p. 85 foot = p. 101 weight p. 101
metric system = p. 85 yard < p. 101 ounce p. 101
remainder = p. 89 mile p. 101 pound =+ p. 101
multiplicative identity = p. 91 capacity p. 101 ton < p. 101

ﬁ S‘ummary ;

Adding Fractions with Like Denominators (p. 75)
To add fractions with like denominators, first add the numerators, then write a fraction using the
sum of the numerators and the like denominator. Finally, simplify if possible.

4 1+4 5 1t 3 5 1+3+5 9 3

l+ = = — et — =
9 9 9 9 12 12 12 12 12 4

Svbtracting Tractions with Like Denominators (p. 75)

To subtract two fractions with like denominators, first subtract the numerators, then write a fraction
using the difference of the numerators and the like denominator. Finally, simplify if possible.

Adding Tractions with Onlike Denominators (p. 78)

To add two fractions with unlike denominators, first find the least common denominator (LCD),
then write equivalent fractions using the LCD. Next, add the resulting fractions. Finally, simplify
if possible.

1 1 1 5

—t—=="7 o — =7

4 6 9 12

LCD: 12 LCD: 36

1 1x3 _ 3 1 1x4 4

4 4x3 12 9 9x4 36

L1o1x2 2 ,5_5x3 15

6 6x2 12 12 12x3 36
_5 19
T2 " 36
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Subtracting Fractions with Onlike Denominators (p. 78)

To subtract two fractions with unlike denominators, first find the least common denominator
(LCD), then write equivalent fractions using the LCD. Next, subtract the resulting fractions.
Finally, simplify if possible.

E—— e ——
153 9 12
LCD: 15 LCD: 36
11 11x1 11 8  8x4 32
15 15x1 15 9 9x4 36
2 2x5 10 1 1x3 3
"3 3x5 15 12 12x3 36
1 29
15 " 36

Writing ITmproper Fractions as Mixed Numbers (p. 82)

To write an improper fraction as a mixed number, use long division.

5 a
28 1 37 v
= 5E§ == 6)37
25 36
3 1
So, —2§=5§. So, »3—7=61.
5 75 6 6

Writing Mixed Numbers as Tmproper Fractions (p. 83)

To write a mixed number as an improper fraction, write the whole number as an equivalent
fraction whose denominator is the same as the fractional part of the mixed number, then add
the like fractions.

33 _3,3_24 .38 21 74 _,,4_8 4_67

8- °"8" 88" 8 9 '*97 99 9
3 27 4 67

S0,82.27. S0,74. 67

%°3" 8 >3

Moltiplying Fractions (p. 86)

To multiply two fractions, first multiply the numerators, then multiply the denominators.
Finally, simplify if possible.
3.5 3x5 15 5 1_1_)(5 11x5 55 11

7°6 " 7x6 42 12 1579 15x9 135 27
Dividing Fractions (p. 92)
To divide two fractions, first find the reciprocal of the divisor, then muttiply the dividend by the

reciprocal of the divisor. Finally, simpilify if possible.

5 3 5 4 20 10 1 7 2 7 5
— e = X = e e -+——=——x§=

6 4 6 3 18 9 9 8 5 8
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Adding Mixed Nombers (p. 94)

To add two mixed numbers, first write the fractional parts using the LCD, then add the fractional
parts. Next, add the whole number parts. Finally, simplify if possible.

o1 02 43 _418 72_,20
4 8 6 18 » 3 30
+1-3—=1§— +21=2—g— +3—9—=3g—7—
8 8 9 18 10 30
=3é -6»11 —10i7—=1111
8 18 30 30

Subtracting Mixed Nombers (p. 95)

To subtract two mixed numbers, first rewrite the fractional parts using the LCD. Then regroup
the fractional parts if necessary and subtract the fractional parts. Next, subtract the whole
number parts. Finally, simplify if possible.

8 ;16 123 13 418
11 22 8 "8 8
ol o1 _73_,8_;8
2 " 4" '8 '8

5 7

=5 -4

22 8

Moftiplying Mixed Nombers (p- 97)

To multiply two mixed numbers, first write each mixed number as an improper fraction,
then multiply the improper fractions. Finaily, simpiify if possible.
6 .1 20 13 260 65

22x3—="x ————-—9—
777477 428 7 7

Dividing Mixed Nombers (p. 99)

To divide two mixed numbers, first write each mixed number as an improper fraction.
Then, multiply by the reciprocal. Finally, simplify if possible.

53.01.48,13_4, A a8 _11
8 4 L8 18 26 26

Converting Between Cuostomary Onits of Measure (p. 104)

To convert between customary units of measure, you need to know the values for common
customary units, as shown in Lesson 3.8.

1
You are making 6 bracelets. Each bracelet uses 6’5 inches of string.

How many feet of string will you use for all 6 bracelets?

1

el 6,18 78 oo At 39% 1 39

9Ty 12, T2k

E g

3 ft

l\)
—&IOU
e

1
You will use 3~4~ feet of string.
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Looking Ahead to Céxdpﬁer 4

In Chapter 4, you will work with decimals. You will write decimals in different forms.
You will compare, order, and round decimals. You will add, subtract, multiply, and
divide decimals. You will also learn to work with measurements in metric units

and convert measurements.

: Chapter Warm-op

Answer these questions to help you review skills that you will need in Chapter 4.

Perform the indicated operation.

1. 1047 + 398
4. 931 x574

2. 15,743 - 207

5. 3822 +42

Find the sum or difference of the mixed numbers,

8 7
7. 911 +38

Complete the statement.

10. 25b=____

OZ

11. 4 gallons =

Read the problem scenario below.

. CUps

3. 49x56
6. 5355+ 63

12. 8inches = foot

You are a statistician for your school’s track team. The table shows the finishing times in
minutes for a 200-meter race.

Runner Time {minutes) Runner Time {minutes) Runner Time {(minutes)
Jack &l G L | 2
ac 6 ary 12 van 18
Al i J 1 Claudi 1
ison 18 anessa 3 audia 5
13. Order the times from least to greatest.
14. Which team member finished third?
l<e>/ Terms
decimal p. 113 base-ten pieces p. 125 metric system ©: p. 133
place-value chart p. 116 product p. 127 meter = p. 134
standard form < p. 116 quotient p. 131 gram p. 134
expanded form < p. 117 dividend p. 131 liter p. 134
round a decimal = p. 122 divisor p. 132
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