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Introduction

4

Where would we be without fractions?
Without fractions, runners couldn't

break records. A runner's time is
measured in fractions of a minute. Some
races are won by a fraction of a second!

Without fractions, we wouldn't have
the music we love to hear. In music,
there are half notes, quarter notes, and
eighth notes. Music is played in half
time and three=quarter time. Music and
fractions go together.

Without fractions, we couldn't
measure amounts lass than an inch or a
pound. We couldn't buy inch tape or a

2 pound hamburger.
No, life wouldn't be the same without

fractions. We couldn't get along without
them. And we can get along better when
we know how to figure with them.

Some people think it's hard to figure
with fractions. But figuring vTrith
fractions can be pretty easy. This book
ean show you how. It can help you learn
to add, subtract, multiply, and divide
fractions. You will also learn some other
things about fractions that can help you
pass the fraction part of math tests.

So if you're ready, let's begin.

6



Unit 1

Fractions All Around You_
'.Y17 '

Suppose you are making a pizza for
yourself and two friends. You will use
fractions when you make the pizza and
when you serve it.

The first time you will use fractions
is When you make the crust. Look at the
recipe below. Notice that the amounts
for four of the ingredients are given in
fractions. Which ingredients are they?

Pizza Crust
2 cups flour

_1- teaspoon salt
-a7, teaspoon sugar

cup water

In the pizza crust recipe, the amounts
for salt, sugar, water, and milk are all
fractions. Recipes are full of fractions
like that lb USe retitieS, you heed to
understand what the fractions mean.

4- cup milk

2 tablespoons oi

1 package yeast

r

,adtar.A.

x.; :

14

The second time you will use
fractions is when you slice the baked
pizza. How can you make sure each
person gets the same amount?

Right. You can cut the pizza into
equal slices. Yiu're using fractions when
you do that too.

Fractions are parts of a whole thing,
like the slices of a pizza. And they are
parts of a whole group of things, like
the cans in a six-pack of soft drinks.

Making and sharing pizzas is just one
of many ways to use fractions. What are
some other ways that you use fractions
at school, work, and home?

Math Virokda
Look up these words in the glossary

at the back of the book. Find out what
they mean.

equal ft-aetion unequal

5



Whit Ile Things and Whole Groups
We say a fraction is a part of a whole

thing or whole group. But what do we
mean by whole? Something that is whole
has no part missing.

One whole thing can be:

a gallon of milk

:
an inch

a mile

No part is missing from the
sandwich, gallon of milk, inch, or mile,
so each is an example of a whole thing.

What other examples of whole things
can you think of?

6

One whole groUP

a pack of gum

Nothing or no one is missing from
the pack, carton, litter, or band, so each
is an example of a whole group.

What other examples of whole groups
can you think of?



'What's a Fraction?
Now you know what a whole thing

and a whole group are. But what's a
fraction?

A fraction is a part of a whole thing
or a whole group. For example, these are
fractions:

4-2 of a sandwicn

7 of a gallon of milk

\k4 &\9

41110:"Itosal4.4.%

of a mule LEXIT 1'
fe. mile

lbday, you probably used fractions of
several things. For example, you may
have used a fraction of a tube of
toothpaste, a pound of butter, or a
dollar.

What else have you used a fraction
of today?

9
7



Equal Parts of Whole Things
Euppose you cut a pizza into three parts. Each

part is a different size: one is very large, one is very
small, and one is between those two sizes.

Is each of those parts j (one third) of the whole
pizza?

The answer is no. A part can be of the whole
pizza only if all the parts are the same size. Parts
that are not the same size are unequal. They are not
the same amounts. So, each part of that pizza cannot
possibly be of the whole amount.

When all the parts are the same size, each is
exactly the same amount. Each is equal to the other
parts. And each is an equal fraction.

You'll sometimes be asked to draw a picture
showing a whole thing divided into equal fractions.
Remember: Each part (each fraction of the whole)
must be the same size as the other parts.

Now look at the pictures of the four pizzas. All the
pizzas are divided into three parts. But one pizza is
divided into equal parts. And three pizzas are divided
into unequal parts._

Which pizza is divided into parts?
Which pizzas are not divided into parts?
Make your choice. Then check your answers. The

right answers are printed upside down.

Pizza 1 Pizza 2 Pizza 3 Pizza 4

Answers: -sved lent* anri papptTp si g sznd
-wed pnboun

OWL PaPIATP a.ts Pug `g smzzkl
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Make Some Equal Patts
You can divide a whole thing into 2

or more equal parts. Each of those equal
parts will be an equal fraction of the
whole thing. 'lb see what we mean, do
this:
I. Get a piece of paper.
2. Fold the paper exactly in half, making

sure all the edges line up. Press down
the folded edge with your finger.

3. Open the paper.

Fold side to side.

You now have 2 equal parts, right?
4. Fold the paper exactly in half again.
5. Fold it exactly in half one more time.
6. Open the paper.

Fold bottom to too.

You now have 4 equal parts. Each
part is a fraction of the whole paper.

Equal Parts of
a Whole Group

Wu learned that you can divide a
whole thing into equal fractions. You
can also divide a whole group into equal
fractions.

Remember: A whole group is made up
of single things. Any number of single
things can make up a whole group. For
example: A pair of shoes (2 shoes) is
a whole group. A box of 10 pencils is a
whole group. A class of 30 students is
a whole group.

Now think of a volleyball team. It is
made up of 6 people. Those 6 people
make up 6 equal parts of that whole
group. Each person is of the whole
group.

Think of a baseball team. There are
9 people on a baseball team. Each
fierson is of that whole group.

Look at the picture of the pack of
juice. Each can is 1 part of a whole
group of six cans. Suppose you drink 1
can of juice from that pack. What
fraction of that pack do you drink?

Answer: -Nord mil 31-upp noA

11



Dividing a Whole Group into Equal Parts
You can divide one whole group into

smaller equal groups. For example,
suppose you're part of a group of 20
people at a picnic. The dots below stand
for all the people in the group.

After lunch, you all decide to have a
tug-of-war. You want 2 equal teams.
What fraction of the group will be on
each team?

0- -0-0 2

0 0 0 0
2

Right. I (one half) of the group will
be on one team. The other f will be on
the other team.

How many players will be on each
team?

One way to find the answer is to
count the number of dots in each box.

Another way is to divide 20 by 2.
10

2 liF
Either way, there will be 10 players

on each team.

10

Here's another example of dividing
whole groups into smaller equal groups.

Suppose you work as a stock clerk in
a supermarket. A shipment of 20 cases
of canned peaches arrives.

Your boss wants you to stack (three
fourths) of the shipment in a display at
the front of the store. She wants you to
put the rest of the shipment on the
shelves.

How will you divide the shipment?

Whole Shipment

Since you have to divide theL shipment
into fourths to get 71, you will divide the
cases into 4 equal groups.

How many cases will you put in each
group?

4

Right. Each group gets 5 cases.
Now you can separate of the

shipment for the display at the front of
the store. What fraction of the shipment
will go on the shelves?

Right. (one fourth) of the shipment
will go on the shelves.



Unit Review

Check Yourself

1. Look at the drawings below. Decide if
the parts in each drawing are equal
or unequal. Copy the letters on
notepaper. Then write equal or
unequal after each letter.

2. Trace or draw this group of boxes.
Circle as many smaller equal groups
as you can.

3. Choose the right word to complete
each sentence below .

amount equal group part

a. A fraction is a of a whole
thing or whole group.

b. and I are fractions.
c, Parts of a whole thing that have the

same size and shape also have the
same

d. A whole is made up of
several things.

Bonus Work

1. Fold a piece of paper exactly in half
as many times as you can. Then open
the paper. Count the number of equal
parts. Tell what fraction of the whole
paper 1 part is.

2. Draw 24 dots on a piece of paper.
Arrange them_ in rows iikë the ones
on page 10. Then divide the dots into
as many smaller equal groups as you
can.

3. Look in newspapers and magazines
for pictures of:

whole things and fractions of whole
things;
whole groups and fractions of whole
groups.

Make a poster with the pictures to
show the difference between fractions
and whole things or whole groups.

13 11



Unit 2

Naming Fractions

Real Pro Wrench Kits
Each kit contains these sizes:

3- 7 1 9 5 11
16 32 4 32 rd 32

Can you read
and say all
these fractions?

Fractions! Fractions! Fractions! Look
around. You will probably see and hear
fractions everywhere.

A store has a sale offering .1 off the
usual price.
You feel OK when your gas tank is
full. You start to worry when it gets
below the mark.
You are at the deli. You hear someone
ask for (three quarters) of a pound of
ham and i (one eighth) of a pound of
cheese.
You and your three friends eat out.
You divide the bill 4 ways. Each
person pays of the bill.
You fix a bike with a inch wrench.

12

3 7 1
8 16 2

FAST TAXI
Rates

$1.00 first + mile

100 each additional mile

OlehUIPI
*WM

It's really helpful to know how to
read and say the fractions you see
everywhere. For many things you do, it s
also helpful to know how to name
fractions. When you name a fraction,
you say what numbers are in that
fraction. Cooks, carpenters, clothing
makers, repair people, and other workers
have to name fractions all the time.

By the end of this unit, you'll be
naming fractions. Meanwhile, test
yourself with the fractions above. Read
and say each one.

Math Words
Look up these words in the glossary.

What do they mean?
denominator numerator
name terms

14



Denominators and Numerators
Suppose there are 8 equal slices in a

pizza. You eat 3 of those slices. You'd be
eating a fraction of the whole pizza. To
write that fraction, you'd do this:

First, write the number of all the
slices in the pizza (the total number of
slices):

8
Next, draw a bar (a line) over the
number:

8
Then, count the slices you eat. Write
that number over the bar.

3
8

All fractions are written in that way:
They have a bottom number, a bar, and
a top number.

The bottom number stands for all the
equal parts in a whole thing or whole
group. That number is called the
denominator.

The top number stands for the parts
that you are counting. That number is
called the numerator.

Now suppose you are 1 member of a
baseball team. You are of that team.

Which number in that fraction is the
denominator?

Which number in that fraction is the
numerator?

Answers: 1. st aoltuatunu ata
-6 s! aorupuouap aqj

,---
..--

3 numerator _ equal parts you count
8 = denominator = equal parts in all

9

Today's Batting
Order

1 You

2 Garcia

3 Brown

4 Wong
5 Tallchief

6 Nasser

7 Stallone

8 Abrams
9 Thomas

Each person is of the whole group.9

Exercise
On a sheet of paper write thcse

fractions. Then check your answers.

1. denominator 10, numerator 3
2. numerator 2, denominator 5
3. denominator 6, numerator 1
4. numerator 4, denominator 9
5. numerator 10, denominator 1 1
6. denominator 8, numerator 7

Answers: 8 6
T *9 IT
9 9 0
T .(' 7

13



Reading and Saying Fractions
Suppose you are in an auto shop. You

need some inch bolts. How will you
7Say 7 when you ask for the bolts?

If you ask for "seven sixteen" or
"seven over sixteen," you are not saying
fractions correctly. You must say the
denominatorsixteena certain way.

Look at the fractions below. Each ic a
fraction for one equal part of something.
Say the fraction out loud. How do you
say the denominator?

Read: Say:

one half2

-3- one third
one fourth (or one quarter)

-5- one fifth
Read: Say:

one sixth
one seventh

Read:
1

11

one twelfth
7-5-1 one thirteenth

114
one fourteenth

T5- one fifteenth

Read: Say:
.7 one sixteentn

* one seventeenth
-4_
T8- one eighteenth

-1-Ti one nineteenth
one twentieth

one eighth
one ninth9

one tenth
Say:

one eleventh

14

,

PARTS-11

Suppose the numerator is a number
that is more than 1. For erample:

7_and 7. Fractions with numerators like
that are pluralsthey show more than
one equal part. So, use their plural
forms when you say them.

Look at these plural fractions. Say
them out loud.

Read: Say:

2 two halves
two thirds3

3 three fourths
(or three quarters)
and so on

Read: Say:
3-

Tiy three twelfths
5

1-8- five fifteenths
7Ti seven nineteenths

and so on
7_Now, let's go back to the inch

bolts. How would you say that fraction?

Answer: .stnuealx!s uanas s 91! 7

Exercise
On a sheet of paper, write two rules

that tell:
1. How to say fractions for one equal

part, starting with
2. How to turn those fractions into

plurals.

16



Naming the Terms
Let's say you are measuring the nail

shown here. The nail is less than an
inch long. So, it is a fraction of an inch
long._ To write that fraction, you must
decide what number is the denominator.
And you must decide what number is
the numerator.

(Remember: The denominator is the
bottom number of a fraction. The
numerator is the top number.)

The numbers that make up the
denominator and numerator of a fraction
are called the terms of that fraction.
When you decide what those numbers
are, you are naming the terms of the
fraction.

Let's name the terma of the fraction
that describes the nail. Look at the ruler
under the nail. Notice this: an inch can
be divided into 4 equal parts. Now look
at the nail. It is as long as 3 of those 4
parts. So the nail is ;14- of an inch long.
The number 3 (the numerator) and the
number 4 (the denominator) are the
terms of that fraction.

Remember:
To name the terms of any fraction, do

this:
1. Find the number of all the equal

parts in the whole thing or whole
group. That number is the
denominator.

2. Find the number of the parts that
you are counting. That number is the
numerator.

Look at the shape below. How many
parts are there altogether? That number
becomes the denominator.

How many parts are shaded? That
number becomes the numerator.

Exercise
Now name fractions for the shaded

parts of these shapes. Then check your
answers.

1.

2.

4.

Answers: 't 'C

17

3

15



Fractions in Word Problems
Sometimes you must find the terms

of a fraction in word problems. Here's an
example of such a problem.

Cora has $5. She lends $2 to Kim.
What fraction of her money does
she lend to her friend?

What is the denominator?
What is the numerator?
The fraction is 2- The 5 stands for

the number of dollars that Cora has to
start with. It is the whole amount. The
2 stands for the number of dollars she
lends to her friend. It is the number of
the parts you count.

Naming the terms of fractions in
word problems is like naming the terms
of fractions shown in pictures.
1. Find the total number of equal parts

that are in a whole amount. That
number is your denominator.

2. Find the number of equal parts you
are counting. That number is your
numerator.

16

Exercise
Name the terms of the fracfions for

the word problems below. Then check
your answers.

1. Kim, Martin, and Cora have lunch at
a restaurant. The 3 friends decide to
divide the bill equally. What fraction
of the bill will 1 person pay?

1 person will pay 111- of the bill.

2. Kim ran 2 miles on a trail that is 3
miles long. What fraction of the trail
did she run?

Kim ran of the trail.

3. Cora makes 4 out of 7 free throws.
What fraction of her free throws does
she make?

Cora makes a- of her free throws.

4. Martin is at bat 5 times. He gets 3
hits. What fraction of his times at bat
does Martin get hits?

Martin gets hits of his times at bat.

Answers:

18



Unit Review

Check Yourself

1. Copy each fraction. Next to the
fraction, write the way to say it
for example: two fourths.

3e.

a 3
b. 15
n; 6-17

k.
I.

1

20

20
4
T

2. Name fractions for the shaded parts
of the shapes below.

a.

b.
11111111111
11111I1111111

8
11

3. Name the terms of the fractions in
these word problems.

a. You have 5 yards of cloth. You use
2 yards to make a pillow. What
fraction of the whole cloth do you
use?

You use of the whole cloth.

b. There are 10 questions on a test. You
answer 9 of them correctly. What
fraction of the questions do you
answer correctly?

You answer of the questions
correctly.

4. Choose the right words to complete
these sentences about fractions.

bottom terms
denominator top
numerator

a. The number that tells how many
equal parts there are in the whole
amount is the It is the
number on the of the
fraction.

b. The number that tells how many
equal parts_ you are counting is the

It is the number on the
of the fraction.

c. The numbers in a fraction are called
its

Bonus Work

1. Figure out how to say these fractions:
a. 2 7

21

ei 20b. -- loo
2. Make a poster about fractions. On a

large piece of paper, write some
fractions. Label the numerators _and
the denominators. Tell what each
term stands for. Add pictures that
help explain the fractions.

3. Draw or trace some shapes. Then
divide them into equal parts. Be sure
the parts in each shape are the same
size. Shade some of the parts. Ask
your classmates to name fractions for
each shape.

4. Write some word problems like those
on this page. Ask your classma to
solve them.

19 1 7



Unit a

Different Names or the Same Amount

z

DRINO

six 1

Suppose you want to buy a snack
from a machine. The snack costs 500.
You can put only quarters, dimes, or
nickels into the machine.

All you have is a half dollar. You
must get change for that half dollar.
How many quarters can you get for a
half dollar? How many dimes? How
many nickels? Here's what a half dollar
(+ dollar) is the same as:

dollar = 2 quarters
71 dollar = 5 climes
-I dollar = 10 nickels2

Let's turn all those amounts into
fractions:

1 half dollar is of a dollar
($1 = 2 halves)

2 quarters are of a dollar
_ ($1 = 4 quarters)
5 dimes are4 of a dollar

($1 = 10 dimes)
10 nickels are of a dollar

($1 = 20 nickels)

18

rAIRL.19111.

2 quarters, 5 dimes, and 10 nickels
are all equal to a same amount. They
are different names for a same amount.

' '2
2 5- 40

' and all equal a same4 10 2o
amount, too. They are also different
names for a same amount.

Different numbers, such as those
fractions, that equal the same amount
are called equivalents. They are equal
to each other.

When you figure with fractions, you
often have to use equivalents for a same
amount-=-=for example, 72t- instead of -1. In
this unit, you'll learn about equivalents.

Math Words
Look up these words

What do they mean?

equivalents
improper fraction
mixed number

2 0

in the glossary.

proper fraction
whole number



Fractions That Equal I
You learned how to write fractions

that stand for parts of 1 whole amount.
You can also write fractions that stand
for I whole amount.

Think of 4 quarters. Those quarters
make up $1. So, each quarter is an
equal part of $1.

. ........ . .:
....... .

4 quarters = $1

If you count just 1 of those quarters,
you are counting 1 quarter of 4
quarters. In other words: + of $1.

If you count 2 of those quarters, you
are counting 2 quarters of 4 quarters. In
other words: of $1.

If you count 3 of those quarters, you
are counting 3 quarters of 4 quarters. In
other words: 1- of $1.

And if you count 4 of those quarters,
you are counting 4 quarters of A
quarters. In other words: of $1.

You know that 4 quarters are the
same as 1 whole amount$1. Why is
also the same as 1 whole amount?

Notice this about the fraction
its numerator is the same as its
denominator. That means you are
counting all the parts that make up 1
whole amount. So:

= 1 and 1 = 7-44 (in this case)4

A Rule to Remember
Here's a rule to remember when

you_ are writing fractions equal to 1 :
to- When the numerator of a fraction
is the same as its denominator, that
fraction is equal to 1.

Exercise
Suppose you have 1 whole pizza.

1. You first cut the
whole pizza into
2 equal parts.

What fraction shows
how those parts are equal to 1.
2 halves = 1 whole pizza
.11 = 1 and 1 =

2. You next cut the
2 pieces into
4 equal parts.

What fraction shows
how those parts are equal to 1.
4 fourths = 1 whole pizza
I= 1 and 1 =

3. You then cut the 4 pieces_ into_13_ equal
parts. What fraction
shows how those
parts are equal
to 1?

21

8 eighths = 1 whole pizza
I = 1 and 1 =

Answers:

put? 1. = T; 7

9 .

19



Fractions That Equal Many Whole Things
You learned how to write fractions

that are equivalent to 1 whole thing.
You can also write fractions that are
equivalent to many whole things.

When a number stands for a whole
thing or many equal whole things it is
called a whole number. The numbers 1,
10, 100, and 1,000 are examples of whole
numbers. 1 stands for one whole thing;
10 stands for ten equal whole things;
100 stands for one hundred equal whole
things; and 1,000 stands for one
thousand equal whole things.

The picture shows two equal whole
things, box A and box B. Box_A is
exactly the same size as box B, so they
both stand for the same amount.
A. B.

You learned that the denominator of
a fraction stands for the total number of
parts in one whole thing. How many
parts make up any one of the boxes?
The number is 1, so 1 is the
denominator.

You also learned that the numerator
stands for the parts you are counting.
When we talk about two whole things
we are counting 2 parts. So 2 is the
numerator.

The fraction + is the equivalent of
the whole number 2. In other words, +
is the same as 2 whole things that are
each made up of 1 part. So:

= 2 and 2 = T2

20

A Rule to Remember
Here's a rule to remember when

you write a whole number as a
fraction:

write 1 as the denominator;
write the amount of the whole
number as the numerator.

Exercise

I. Write fractions that stand for these
shapes. Then check your answers.

a.

C.

=

2. Write fractions that stand for these
whole numbers.

b. 24 =

c. 126 =

. . . .Answers. -17, T,T -6g
-1 ± -8

9
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FradtionS That Equal More Than Whole Thingt
Look at the shapes below. They show

this amount: 2 equal whole things plus
part of another equal whole thing. To
write that amou t you'd write a mixed
numbera number that is made up of
a whole number and a fraction. What
mixed number is that?
A. B. C.

The Mixed number is 21. (You'd say:
two and a half, or two and one half.)

You can write a fraction that is equal
to that mixed number. Look at box A or
B. You learned that the denominator of
a fraction stands for the total number of
parts in one whole thing. How many
parts are in any one whole thing? That
number is the denominator.

2-
Now look at the parts that are

shaded in boxes A, B, and C. Those are
the parts you are counting. How many
parts are shaded? That number is the
numerator.

6

You can see that the fraction is
equivalent to 2-.1. In other words, 21 is_ 2
the same as 5 parts of whole things that
are made up of 2 total parts.
So:

21 = and = 21
2 2 2 2

Exeicise
Write mixed numbers for these

shapes. Then write fractions that are
equivalents to those mixed numbers.
Check your answers.

1.

2.

3.

4.

5.

6.
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(mixed number) = = (fraction)

Lfta. =

=
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s I
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Fractions That Equal the Same Amount
Exercise

Find the equivalents shown in these
pictures. To do that: Count the total
number of parts in each box to find the
denominator. Then count the number of
shaded parts to find the numerator.

Suppose you are dividing a pizza
equally among four people. You can cut
the pizza into 4 equal slices and give
each person 1 large slice. That's of the
whole pizza.

Or you can divide the pizza like this:
Cut the pizza into 8 equal slices and
give each person 2 smaller slices. hat's
2- of the whole pizza.8

to--

Either way, each person gets the
same amount. That's because and 1-
equal the same amount:

1 = 2
4 8

and have different terms but
they equal the same amount. They are
equivalent fractions. You can name
another equivalent fraction for and
Do this: Divide each if slice in half. Then
count the new number of total slices in the
pizza. That number is the denominator.

Next count the number of slices in a
part that's the same size as 4- of the
pizza. That number is the numerator.
What is the other equivalent of and -8-

Answer: .2-1 st waismnba stu,
v

22

1.

2.

1
2

Answers:
. s
C

a

.7 = .1 T
Z



Names to Know
So far, you've seen numbers like

these:

1 2
2

=-2-- 1
2

Those kinds of numbers have certain
names. Get to _know their names. You'll
be hearing and reading those names
when you solve fraction problems.

Proper fractions are fractions that
have a small numerator and a large
denominator. Examples are:

4- a 4- -a 2-
2 3 4 4 4

What are some other examples? Complete
these numbers to make proper fractions:

3 ft
3 5 ff ff
Improper fractions are two kinds of

fractions:
fractions that have the same
numerator and denominator. For
example:

1- 2 3 4
T 2 3 7
fractions that have a large_ numerator
and a small denominator. For example:

2 4 5 5
1 3 2 7

What are some other examples of
improper fractions? Complete these
numbers to make improper fractions:magi

2 ff 6 ff
Whole nunthers are numbers that

stand for a whole thing or several equal
whole things. For example:

1 2 15 25 300

What are some other examples?

Mixed numbers are numbers that
are made up of whole numbers and
fractions. For example:

1 it 3- t
1-3- 2 11-4 54T

What are some other examples?
Complete the numbers below to ma e
mixed numbers:

1 IV ii 2
111 7 3 5 E-7

Exercise
Number a sheet of paper. Then write

the answers to these questions.

1. Which of these numbers are proper
fractions?

2 3a. 2 b. T
a. 6 f. 316

2. Which of these are improper fractions?

a. "?. b. 1-1A e.

d. 33 e.32 8

3. Which of these are whole numbers?

a. 21 b. 1 20

d. 10 e. 24 f. 8

4. Which of these are mixed numbers?

a. 11 b. 125 c. 21.
2 3

42 4e. T3- f. 15
6

Answers: 's 't
8 ve 01 'P 1 '11 'E

2ti- isf- .13 I .3 .8 .g
ez. St . . .

P "E. a I

25 23



Unit Review

Check Yourself

1. Copy each problem. Fill in the 5. Choose the right word. to complete
missing numbers to make all the each sentence.
fractions equal to 1. equivalents proper

2 = 1 d. = 1 improper whole
1 5

mixed
b. = 1 27e. = 1

= 1 L :12 1

2. Copy the whole numbers. Then
rename them as equivalent fractions.

b. 10 =

d. 25 =

e. 469 =

f. 8 =

3. Write a mixed number for each shape.
Then rename that mixed number as
an improper fraction.

MI in

b.

C.

Iu

1611

M
M

DM 62
IN5

4. Write a proper fraction for each
shape. Then reduce the fraction to its
lowest terms.

a.

b.

MENNEN
SE.111111

V.

11

24

a. The numbers 2, 5, 10 and 125 are
all numbers.

b. Fractions that stand for the same
amount are called

c. A fraction has a
numerator that ig smaller than its
denominator.

d. A number is made up of
a whole amount and a fraction.

e. fractions have
denominators that are smaller
than their numerators.

Bonus Work

Copy each fraction and shape below.
Divide the shaPe into the right number
of equal parts. Then shade some of those
parts to show the fraction.

I

E
8.

1 0



Unit 4

Renaming Fractions

Let's say that you work as a
salesclerk in the Donut Shop. A
customer calls on the phone. That
person wants:

744 dozen raised doughnuts

dozen lemon doughnuts
Ti3 dozen crumb doughnuts

You know that 12 is a dozen and 6 is
1- dozen. But how many doughnuts are
in dozen? How many are in dozen?
You can use equivalents to figure that
out.

The customer wants amounts that are
parth of a dozen. So you count out 12
doughnuts. Next you divide the 12
doughnuts into 4 equal groups, the way
they are shown in the picture.

Now you can see how many
doughnuts are in -+ dozen and + dozen
and you can fill your order.

How many are in t-14- dozen? (Count
the doughnuts in 1 group.)

How many are in -I dozen? (Count
the doughnuts in 3 groups.)

-

Now you can fill your order:
dozen = 3 doughnuts (of 12 doughnuts)
dozen = 6 doughnuts (of 12 doughnuts)2

3-4- dozen = 9 doughnuts (of 12 doughnuts)
You are using equivalents to help you

do your job:
1 _ 3 1 _ 6
7 12 2 12 a 12

Notice this: You can turn each set
around and the fractions still are
equivalents. Why is that so?
3 1 6 1 9 3
12 a 12 2 12

Math Words
Look up these words in the glossary.

What do they mean?

factors
raising terms
reducing terms

7

rename
simplest form
simplify

25



Lower and Higher Terms
Sometimes we must change a fraction

to an equivalent. We do that by
renaming its terms. We change the
terms so they are lower or higher.
(Remember: the terms of a fraction are
the numbers in its numerator and
denominator.)

A. I B.

Look at the boxes. They are all the
same size. And of each box is shaded.
Notice this: Each box is made up of a
different number of equal parts.

The shaded parts in box A show 1
part of 2 parts. In other words: f of a
whole. The shaded parts in box B show
2 parts of 4 parts. In other words: of a
whole. and / are equivalents.

1 2

Look at the numerators of + and
2 is higher than 1. Look at the
denominators of and I: 4 is higher
than 2. So, the terms of _27 are higher
than the terms of 1. And the terms of 4-
are lower than the terms of

Now look at box C. It is divided into
8 equal parts. 4 of those parts are
shaded. What fraction shows that the
shaded parts are equivalent to 4-?

2
2 4 8

26

8
16

Look at box D. It is divided into 16
equal parts. What fraction shows that
the shaded parts are equivalent to -}?

1 2 4 M
27-11

The fractions are all equivalents.
They are all equal to + of a whole
amount. Notice this: Each equivalent
after has higher terms than the
equivalent before it.

Exercise
On a sheet of paper, write these sets.

In each set, draw a circle around the
equivalent that has higher terms.

1. +16- and + 4. 2 and -±10 20

2. -4- and 1-1

3. I- and t-6-

5. 7-1 and &
a_ 1 2

6. and i=

Answers:
at. .0 ZL .e .g, 9L . ZL . 9L .
Z " r IT



Renaming Fractions to Higher Terms
Suppose you need to rename a

fraction as an equivalent. And that
equivalent must have higher terms. To
do that, you must raise the terms of
the fraction. In other words, you must
change its numerator and denominator
to higher terms.

Look at these equivalents:

12
4

T iIT s an equivalent you can get by
raising the terms of 1. What do you
think you do to raise those terms?

You raise those terms by multiplying
the numerator (1) and the denominator
(3) by the same whole number. What
whole number is it?

1 = 4 1or= 12 12

You, raise to by multiplying its
terms by 4. But you can raise the terms
of a fraction by using any whole
numberas long as you use the same
number when you multiply.

A Rule to Remember
Here's a rule to remember when

you must find an equivalent with
higher terms:
Multiply the numerator of the
fraction by a whole number; then
multiply its denominator by the
same whole number.

Exercise

A. Finish finding these equivalents with
higher terms.

1
2.

2

1 = 24

3. =

4. -5-

5. 1

6. -t1 =

917 . el ZiAnswers: et Z .9
9Z .0 VZ 7 T

B. Find equivalents with higher terms
for these fractions. (Use any whole
number.)

4. 1

29 27



Raising to the Next Highest Terms
Suppose you multiply the terms of a fraction by

the whole numbers 2, 3, 4, 5, and so on. (Those are
numbers that get higher by 1.) What happens to
the terms each time you multiply them? Notice
what happens to the terms of

2 2x 2 =_4_ Zx 3 =8 2 x
T 5 x 2 = 10 -5- x 3 = 15 T x ... (and so on)

With the fraction =I, the term 2 gets higher as if
you are counting by twos (2, 4, 6, 8 ...). And the
term 5 gets higher as if you are counting by fives
(5, 10, 15, 20 ...). If you keep counting, the terms
will continue to get higher in those ways.

Fractions such as I, -740, 4 -28-0, and so on make
up a group of equivalent fractions. Each fraction in
the group is equal to the fraction with the lowest
terms-1. And each fraction is raised to the next
highest terms.

Suppose you are raising the fraction to its
next highest terms. What would the terms be in
this group of equivalent fractions?

I IN El NI ill gi

To check your answer, look at this table. It
shows how + changes to equivalent fractions with
the next highest terms.

x 1 x 2 x-3 x4 x_5 x 6

Denominator 3
Numerator

X 7 x8
2
6

4
12 15

6-
18

7
21

_8

24
a

27
10
30

Exercise
Copy each problem. Fill in the missing numbers.

Then check your answers.
i. 2 4 M 4. ZI 9

1- 8 iTi 16 u*

28

Answers:



Finding the Missing Term
Let's say you must change a fraction

to a higher equivalent. You_know what
one of the higher terms is. But you must
find the other. For example:

3
= 20

In that problem, the denominator of
the equivalent fraction is given. But the
numerator is missing. lb solve that
problem you'd do this:

First, divide 4 (the denominator) into
20 (the given denominator).

Math Work
3 it 6
7-1 20 4 a
Then multiply 3 (the numerator) by 5
(the answer you got).

5 = 20

Now, look at this problem: the
numerator of the equivalent is given;
the denominator is missing. You'd find
the missing denominator the same way
you'd find a missing numerator.

2 13

3

First, divide 2 (the numerator) into 8
(the given numerator).

Math Work

3 = 2 ly
Then, multiply the 3 (the denominator)
by the 4 (the answer you got).
2 x =. 8

c At =

What's the answer?

ATV C
Answer: -ET

Exercise
Find the missing terms for these

equivalents. Then check your answers.

Answers:
E 9

9

5, 4 12
,

5-

6

7, 2
7

f3; 3

= 14

18=

ivizr . § L

El 7 " z L

C-

7 2ES

29



RedUting to the Lowest Terms
Wien often be told to reduce a

fraction to its lowest terms.
When you reduce a fraction, you

change its numerator and denominator
to lower terms You do that by dividing
both terms evenly by the same whole
numberor factor.

Factors are numbers you multiply to
get an amount. For example:

2 x 2 = 4 2 x = 8
2 and 2 are factors of 4. 2 and 4 are
factors of 8.

Suppose 4 and 8 are terms of the
fraction 1. What happens when you
divide both terths by the factor 2?

4 . = 2
=

You reduce
both terms by 2.
also reduce to
its terms by 2.

to when you divide
Notice this: You can
lower terms by dividing

4
8

='=4 a
4

2=4-
= 7

Can you reduce ± any further?2
1 Cahnot be reduced any further. It is2

at its lowest terms.

1 (llwest terms)

Exercise

I. Copy these fractions. Then reduce
them to their lowest terms.

6 b. -1- c. d.
12 14 12 10

.3 + .13

2. Write numerators to make these
fractions with lowest terms.

30

Using the Greatest Common Factor

You can quickly reduce a fraction to
its lowest terms if you do this: Divide
both terms by their greatest common
factor. The greatest common faCtor is the
greatE.3t number you can evenly divide
into both terms of a fraction.

Look at these examples. 1, 2, and 4
are common factors. Each can evenly
divide the terms of 4 But 4 is the
greatest common factor. How many steps
does it take to get the answer in
example A? In example B?
Example A
4 = 4

Example B

8
=
= 7

4 2=2 2 =
8 == 4 4 = 2

Exercise
The terms of these fractions can be

divided by these common factors: 1, 2, 3.
4, or 6. Write the greatest common
factor for the terms in each fraction.
Then reduce that fraction.

1

0.

`

612

6
8

2
6

÷# E =
÷ 3 = W
÷ = 1g

÷ r =
÷

Answers:

4 8
4. 2

12 =

9 = dlt

12 =

6 69 I =

4-

£ ÷
6
9
zt

.0
"

=
=-
= a

6
+ 9

.e

.0
÷ :9 = Z `

E ÷ 9 .7 -E- = 9 ÷ Z-1-
E T



Finding Lowest Terms
Sometimes you can easily see how to reduce a

fraction. But if you're not sure, you can make a
table like this to help you.

Factor
Numerator

Denominator

+7 + 10

Suppose you are reducing the fraction 4. Here's
how to use the table:

First write the terms of the fi action under the
factor 1. (That's because 12 + 1 = 12 and
18 + 1 = 18.)
Then try to divide each factor into both terms. If
it goes into a term exactly, write the answer. If it
doesn't, write No.

12

18

+1 +2 4 0

12 G 3 WO 2 No AtO No
9 & NO No 3 NO Aro 2 No___18

Now look at the answers under the factors: Circle
the ones that have both a numerator and a
denominator. Those are the terms that have
common factors. Look for the greatest common
factor. The answer under the greatest common
factor should be the lowest terms of the fraction.
(If you think it isn't, make another table and
reduce it further.)

/2
18

÷ 1 +4 +5 +6 +7 + 10

12 I ,i4 ; I g Wo 2 NO No NO NO

/6 7 MO MO I No NO NO

What is the greatest common factor?
What are the lowest terms of iti?

Exercise
Use the table. Reduce these fractions to their

lowest terms. Answers:
im 2_ 18 III 3. 4 24

21 III 27 11 16 MI 28

33
31



The Simplest Form
When you solve fraction problems,

you sometimes get answers like these.
What's wrong with them?

2 3 2 4 21TTTT 6

If you get answers like those, you are
not finished solving the problems. Those
numbers are higher equivalents of other
numbers. You must rename them in_
their simplest forms. In other words,
you must simpW them.

Each of those answers is simplified in
a certain way. Look at them again. Do
you know what their simplest forms are
like?

The simplest form of a proper fraction
such as is an equivalent fraction
with lowest terms.
2-71- = 1- (equivalent with lowest terms)

The simplest form of an improper
fraction such as is a mixed number
with lowest terms.

= 11- (mixed number with lowest
2 2

terms)

The simplest form of an improper
fraction such as is the whole
number 1.

= 1 (whole number 1)

The simplest form of an improper
fraction such as + is its equivalent
whole number.

= 4 (equivalent whole number)

The simplest form of it mixed number
such as 2.1 is a mixed number with
lowest terms.

21 = 21 (mixed number with lowest
terms)

32

Exercise

1. How do you simplify a proper fraction
such aS 2 3 and

TF' 12
2. What is the simplest form of an

improper fraction such as 3- and f?
3. What is the simplest form of an

improper fraction such as 1- and -I?
4. What is the simplest form of an

improper fraction such as and -1?
5. What is the simplest form of an

improper fraction such as 21- and 1i?
6. Which number in each group needs to

be simplified? Write that number.
Then tell what kind of form you'd
simplify it to.
a. 1, 4,

b. if, -1

4 Z

a

e '
t

12
13'

12 4'
61

3'

2 7
5' 1

3 4--2-12 '

1
8 ' 9

Answers:
iequmu aloqm s! uuoj IseIclugs

eqj, '-66- U1101 Isamcl gm% aequmu paxmt
u s! mug' IsaIclum au .0 -.Taqmnu Nowa

maleAmbe aq ! ozzoj IseIchms au
iequmu wimp& eq s! uuoj IseIcimp

3 suual Isamoj mut iequmu pawl u
s! uuoj Isaiduqs q stxue4 ramoj mlm

majumnbe ur s! uuoj revituIs 13 9
UTIO1 Iseraol m!ta iequmu paxm

iaqmnu Nowa map3Ambe
19C11.11111.1 9104Ak 4L -g

suuel pamoi mytt iequmu paxmi y g
suua gOMO o i eartpag

34



Renaming
Improper Fractions

To find the simplest form of an
improper fraction, do this: Divide its
numerator by its deaominator.

zrr
=

2

Suppose you must simplify an
improper fraction like -11-f-. You can divide
the numerator by the denominator, then
reduce the answer:

11 RT.
8 8 4 2

Or you can first reduce the fraction to
lowest terms. Then divide that
denominator by that number.

42- 3 14-

Which way is quicker?

2r-3

Exercise
Copy these improper fractions on note

paper. Then rename them in their
simplest forms. Show your math work on
that paper.
1. 4 5. -;61- 1111
J-

2. 2- = 111 a. 12

a. 7 7. -II =

4. 7 b 111
8

Answers:
c .TS 8 TZ L _c '9

. g .T 9 it 17 6 9 I. Z

Renaming Mixed Numbeks
Here's how to see if you have

correctly renamed an improper fraction
as a mixed number! Change the mixed
number back to an improper fraction.
The answer should be the improper
fraction reduced to its lowest terms.

For example:
40 5

To change the mixed number (11) back
to the improper fraction, do this:
1. First, write the problem like this.

Notice that the denominator is the
same in both fractions.

1

2. Next, multiply the whole number (1)
by the denominator in the mixed
number (3).

S
3 = 3 -3-

X

3. Then add the answer (3) and the
numerator of the mixed number (2).
Write the total at the top of the
improper fraction.

k 3 5
3 # 2 = 6

-s

4. Notice this: The improper fraction is
13- reduced to its lowest terms.6

Exercise
Copy these mixed numbers. Then

rename them as improper fractions.
Show your work.

1. if = 2. 114 1-8 =5

3 5. = 6. =
4 5 A4. 21 =

Answers:
- C.
.° IC 2 7

-8- 47- gir .6 7 .° I .1

35 33



Unit Review

Cheek Yourself

1. Copy each fraction. Then rename it in
its simplest form.

2 e. 21a. 71 8

b.

C.

d;

6
8

3
2

4
1

2

h- 4°12

2. Copy each s t of fractions. Find the
missir_g term in each set.

2a. 3

b 4
.

c.

d.

1

7
8

9

a

16

e.

g
h.

5
6

3
4

15

16

§
20

-a-
21

24

3. Name the terms of the fractions in
these word problems. Then reduce the
fractions to lowest terms.

a. Ms. Wolf has 15 students in her
math lab. 10 students are boys.
What fraction of her class are
boys?

are boys = 1111 are boys

b. Tang is 16 years old. He has lived
in the U.S. for 8 years. What
fraction of his life has Tang lived
in the U.S.?

-4-1 years = years

34

4. Choose the right words to complete
these sentences about fractions.

factor
raising
reducing

rename
simplest form
shnplify

a. When you c? lange a fraction to an
equivalent, you raust its
terms so they are lower oi higher.

b. When you change the terms of a
fraction so that the numbers are
higher, you are terms.

c. When you change the terms of a
fraction so that the numbers are
lower, you are terms.

d. A number that you divide evenly
into both terms of a fraction is
called a

e. You an improper fraction
by renaming it as a mixed number.

f. When you reduce a fraction to
lowest terms, you are showing that
fraction in its

Bonus Work

1. Make a poster that shows how to
simplify different fractions.

2. Demonstrate to your class how to find
the greatest common factor for one of
the f ractions: 1,

15608 ' 19313

3. Write some fractions that must be
simplified Ask your classmates to
simplify them.



Unit 5

Comparing Fracti s

Suppose someone hires you to
straighten up his workshop. It's a mess!
lbols are lying around everywhere! He
tells you he wants you to put the tools
away. He also tells you that some tools
are missing. He wants to know which
ones they are.

Then he tells you what _to do: First
sort all the wrenches and drill bits by
size. Next list the tools that are missing
by size. Then hang up the wrenches in
order of size on a new pegboardand
leave space for the missing wrenches.

You see that the sizes of the
wrenches and drill bits are marked in
fra,:tions. For example:

Some drill-bit sizes are i", and
(" stands for inch.)
Slme wrench sizes are -3-" , 2 " ' andI

Your problem is this: How can you
know which fraction size is larger when
you compare fractions like 14- and -&-?

And how do you put fractions such as ft,
I and 1- in order by size?

Many jobs are like that. They ask
you to work with fractions. You'll be
able to do those jobs easily if you
understand how to compare fractions.

In this unit, you will learn how to
compare the sizes of fractions. You'll also
learn how to put fractions in order

You will see these math signs in
some of the lessons: > and <.

> means is more than.
5 > 3 (5 is more than 3.)

< means is less than.
3 < 5 (3 is less than 5.)

Here's a way to remember the signs:
> points to the smaller amount: 5 > 3.
< opens to the larger amount: 3 < 5.

Math Words
Look up these words in the glossary.

What do they mean?

lowest common denominator
multiple
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Different Denominators, Same Numerators
The first fractions you will compare

have different denominators but the
same numerators, such as -14- and

Those fractions can fool you. The ones
with the larger denominators don't stand
for the larger amounts.

For example, look at the two drill
bits below. The fraction in front of each
drill bit tells its size.

16 Cf.------azGasolivm=gsgz?

1ft
4

Wilich size drill bit is thinner: IV
17 ? Which is thicker?

Right. The drill bit is thinner.
The -14." drill bit is thicker.

4- < 4 ( 4-IF i ts less than 7f. )
16

1 .., 1-
16

k 4 is more than 4%)

There's another way to show the
same thing. Look at the boxes below.

4
1_

16

Both boxes are the same size. The
box on the left has 4 equal parts. 3- of
that box is shaded.

The box on the right has 16 equal
parts. of that box is shaded.

WhiCh fraction amount is smaller: 3-
or -L? Which is larger?

16
Right. is smaller. is larger.

16

1

7

36

Look at the boxes below. Which is
smaller: a or 29

9 4

3 3 3
-§- < 74- (.- is less than 4.)
Which is larger: 3- or 3-9

3 9

3
4

2
9

2 2 2> -e- (3. is more than -I.)

emember:
When you compere fractions that

have different denominators but the
same numerators, remember this: A
denominator tells how many equal parts
there are in a whole thing or group. So:

The larger the denominator, the
smaller the parts.
The smaller the denominator, the
larger the parts.

Exercise
Copy each set of fractions. Write > or

< between them to show if the first
fraction is more or less than the second
fraction. Then check your answers.

I. M 4. 1-
15 11

2. -t 5. -L
11 16

3. 7 7 7
16 12

6. 176 . 111

< 1

7
1

16

Answers: 7 9< 7 '9
T>T

911- < -§-"- 2
6 L
T, < T, 7

> -90-1

> t I

38



Same Denominators, Different Numerators
Look at the fractions under the

wrenches below. What do you notice
about the denominators? What do you
notice about the numerators?

Right. The denominators are the
same, but the numerators are different.

Which size wrench is smaller: 2" or
5"? Which is larger?

3 5 3< -3- 73.is less than

> (-1- is more than t.)
Now look at the boxes below.

3
8

Both boxes_are the same size. And
each box has 8 equal parts. Each part is
4- of the whole box.

I of the box on the left is shaded.
And 1 of the box on the right is

shaded.
Which fraction amount is smaller: t33-

or P Which is larger?
8 8

> 3
8 ti

Look at these boxes. Which is
smaller: 4- or P

5

Which is larger: or i?

3
5

z
95 > 2

9 9

2
9

Remember:
When you compare fractions that

have the same denominators:
The larger the numerator, the larger
the amount.
The smaller the numerator, the
smaller the amount.

Exercise
Copy each set of fractions. Write > or

< between them to show if the first
fraction is more or less than the second
fraction. Then check your answers.

1. a 1-3 4. 1- -.1:f

2 I 5. TT

±3 6. 5 II' 7 7 9

Answers: 6 6 .n 9 8 . V V

s s <7 1"<i v
1>t.g -7 1.;>1-7 l <t
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Different Denominators, Different Numerators
You know how to tell which of two

fractions is larger when:
the denominators are different but the
numerators are the same: 1- >
the denominators are the same but the
numerators are different: >

But what if both the denominators
and the numerators are different? For
example, look at the fractions below.

11 different numerators

3 4 different denominators

Which fraction is smaller? Which
fraction is larger? You can't tell, because
you are comparing different parts: thirds
and fourths.

thirds fourths

Before you can compare fractions like
-1 and 1, you have to rename one or
both fractions. That means you must
change them so both fractions have the
same denominators.

The denominators oft and 4. can
both be raised to 12. That number s the
lowest denominator both terms can be
raised to. So it is called their lowest
common denominator.

Below are the two fractions raised to
their LCD. (LCD stands for lowest
comMon denominator.) They now have
the same denominators, so you can
compare them. Which is larger: or

L3.._ 3
12 4 12

118 has a larger numerator than 8
SO, is larger than 1.4

3 > 2
1-

2- <3
3-
4

38
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Review: How to Raise Terms
On page 29, you learned how to

raise a fraction to a given
denominator. You'll be raising
fractions like that in the exercise
below. Here's a quick review:

2 _
if (given denominator)

1. First, divide the denominator of
the fraction into the given
denominator.

3 n7
2. Then, multiply the numerator of

the fraction by the answer.
2 X 4 = 8 2 8

12 or
-3-

Exercise
Raise these fractions to higher terms.

Then write > or < to show which
fractions are
1. 1 =

2.

3*

= 114

5.

6. 1 = 11.o 72

Answers:
6 8>

TL

1 .09

9 V> :as

> .yr :os

L C< 7:os
g

T > :os

larger or smaller.

4 20

3
7

2
3 6

5
6 12

2 = II
7 35

2 = in
9 72

SO: -5- 4
. 2 3

SO.

SO. . 2-2- on

SO. 7 1.1

. 4 = 2SO. 1- = -7-

. 1 = 2so. -r EN --e-

4 0



Finding the LCD
Before you can compare fractions

such as -13= and you must do this: Find
their lowest common denominatortheir
LCD. Here's how to find the LCD of two
fractions:
1. Multiply the denominator of the first

fraction by 1, 2, 3, and so on.
2. Multiply the denominator of the other

fraction by 1, 2, 3, and so on.
3. Keep multiplying both denominators

until you get a multiple that is the
same for both denominators. (A
multiple is the answer you get when
you multiply.)

Example: Find the LCD of and 1-i.
1 2

23x2=6 5x2=1O
4-3 x 3 =

3 x 4
1

3 x 5 =

9

12

25x3=
5 x 4 = 20

When you multiply the denominator
of I by 5, the multiple is 15. When you

3
multiply the denominator of by 3, the
multiple is 15. So, LCD = 15.

Suppose you are comparing three or
more fractions. You'd multiply each
denominator until you find a multiple
that's the same for all of them.

Example: Find the LCD of f, and 4.

You can make a table to help you
easily find the LCD of fractions. First,
draw a table to look like this:

Write x 1, x 2, x 3, and so on at the
top of the table. Write the denominators
of each fraction in front of the table.

2
2
3

xi w2 )(3 )(4 )(5 x

2
3

a 4
Now multiply each denominator by

each number at the top of the table.
Write the multiples in the boxes under
each number. Stop when you reach the
same multiple for each denominator.
What is the LCD of I, 1, and t?

2

4

x1 x2 x3 g4 to )C7

2 4 b 8 fo
3 10 __cis 6 ts
4 8 if ft0 26

LCD = Answer: = UYI

Exercise
Copy each set of fractions. Find the

lowest _common denominator of each set.
Then check your answers.

1.

2. ± 43 '

LCD =

LCD =

LCD =

4.

5.

6.

Answers: tz 9 9 9
01 'E 6 7 9

4 1

LCD =

1, LCD =

1 5 1 LCD =7,
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Which Fraction Is Larger?
Whith Is Smaller?

You now know how to:
find the lowest common denominator of two or
more fractions;
raise fractions to a given denominator; and
compare fractions that have the same
denominator.

You can now compare fractions such as I and f.
To figure out which fraction is larger, or which is
smaller, follow these steps:

Step 1: Find the lowest common denominator.
LCD = 15 Math Work

)t I 7(2 x3 x4 x5 49

3 -6 /2
C fa 20

Step 2: Raise the iractions to that lowest
common denominator.

Math Work
2 19
3 16

=
5 15

3 aw-

SEW 4x312
2x5i /0

Step 3: Show which fraction is larger.
Look a the numerators of the raised fracfions.

Compare the fractions.
Math Work

2 -Z la< 4- - 4
3 5 3 15 6

,
15 15

sa: <
3

Exercise
Copy and compare each set of fractions. Show all

your math work.

40

Answers:
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Putting Fractions in Order by Size
Different Denominators, Same Numerators

Suppose you see this math problem:
Write these fractions in order
from smallest to largest:

1 1 1

IT 7 IT

To solve that problem, you must find which fraction
is smallest in size, which is next in size, and which
is largest. Here's what to do:

Step 1: Decide what kind of fractions you are
comparing.

Look at 4-, -14-, and Which of these do they
have?

Different denominators but the same numerators.
The same denominators but different numerators.
Different denominators and different numerators.

Step 2: Compare the fractions to find the
smallest.

'16 4'4 ---I and have different denominators, but
the same numerators. You learned this: When the
numerators are the same, the largest denominator
stands for the smallest parts. Which fraction has
the largest denominator: -4, 1, or i?

has the largest denominator. So is the
smallest amount. The drill bits help you see that.

Step 3: Put the fractions in order.
If -4 is the smallest fraction, which is the

largest? How would you put .4-, 1, and -18- in order
from smallest to largest?

< <
Answer: t

> > 9t

1

8 1 6

Exercise
Copy each set of fractions. Put them in order

from smallest to largest. Then check your answers.
1 2 2 2

9 5' 7
2. 1-12' 10' 13

3 44: 4_

15' 17' 114333
4' 16' 'IT

-9=-1 37 LI gi
C c > e > 7 >Answers: > E

zt et g

-17 -17 > --c 7 > >
z z
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Same Denominators, Different Numerators

Suppose you had to put this set of fractions in
order from smallest to largest:

5 3
-Er II it

Here is what to do:

Step 1: Decide what kind of fractions they are.
Look at the fractions 1, -I, and 1. What do you

notice _about them?
Right. They all have the same denominators but

different numerators.

Step 2: Compare the fractions to find the
smallest.

' ' and I have the same denominators. So
8 8

they all stand for the same thing: 8 parts or 8
eighths. The numerators tell how many eighths
make up certain amounts. Which is the smallest
amount: 1 eighth, 5 eighths, or 3 eighths?

Right. 1 eighth is the smallest amount. So, -16- is
the smallest fraction. The wrenches help you see
that.

r

1

8

Step 3: Put the fractions in order.
Now that you know the smallest fraction, you

can put all the fractions in order. What is the
order, starting_with the smallest fraction?

8 8 8

Answer:

Exercise
Copy each set of fractions. Put them in order

from smallest to largest. Then check your answers.

I.

6

42

5'
6-11'

1-5' 5
4 -3

1111'

A 8 1 5
"" 19' 19' 19



Different Denominators, Different Numerators

Suppose you had to put these fractions in order
from smallest to largest:

3 5 1

4 ' 8 ' 2

Here is what to do:

Step 1: Decide what kind of fractions you are
comparing.

What do you notice about the denominators and
the numerators of 1, 1, and -}?

Right. The denominators and the numerators are
different. You must rename the fractions so that
they all have the same denominators.

Step 2: Find the lowest common denominator.
How do you find the LCD of all the fractions?
LCD = 8 a '0

2

*

DI
r8

Step 3: Rename the fractions.
What must you do to rename fractions?
-2go- 3x2::& 9(gr 6x1=5 2f /x4'4L

2 8

Step 4: Put the fractions in order.
What must you do to compare the fractions?

4 z g <it < A <8 2 8 48 8
Exercise

Copy each set of fractions. Put them in order
from smallest to largest. Show your math work.
1 3 3 3_ A 4 8 5

4 ' g -z V' V
5 5 5-

9 ' 8 ' o

q 3 1 4
T, -8-, 5

I I 3
* 2 ' 3 ' 4

6. 5 7 36 ' 8 ' 4

Answers:
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Unit Review

Cheek Yourself

I. Copy each set of fractions. Write the
correct sign to compare the fractions
in each set. (> means more than.
< means less than.)

9 Ns 2 A. 4 mi 2a `a 3
b. e. 6 37 7

"I L 7C
16 8 16 i"g

2. Copy each set of fractions. Find the
lowest common denominator of each
set. Rename both fractions. Then
compare the fractions by writing > or
< between them.
:1 2- El 3a.5-.

b.

c.

3. Copy each set of fractions. Then
arrange each set in order from
smallest to largest. Show your work
for sets g. and h.

3 3 3
". 15' 20

b. -6-- S16' u
171 -7 7-

Ci

;r 4 1 5
`a 3, 3,
e. f,

f. 16' 1116' -91'q

11 2- =3=
5 . Ti aTi 75

h3 4 77 u' 12

44

4. Choose the right word to complete
each sentence.
common larger smaller

a. When the denominators are
different but the numerators are
the same (f, 1), the fraction with
the denominator stands
for the larger amount.

b. When the denominators are the
same but the numerators are
different (14, }), the fraction with
the numerator stands for
the larger amount.

c. To compare fractions that have
different denominators and
different numerators, first find the
lowest denominator.

Bonus Work

1. Write different fractions on small
pieces of paper. You can make up the
fractions, copy them from a math
book, or copy down the sizes of
wrenches or drill bits. Mix up the
pieces. Then ask your classmates to
arrange the fractions in order from
smallest to largest.

2. Get a set of wrenches. Trace their
shapes on paper and mark the size of
each wrench on the shapes. Cut out
the shapes. Use them to make a
poster comparing fractions. Use the
signs for more than (>) and less than
(<).



Unit 6

Multiplying Fractions

Math Words
Look up these words in the glossary.

What do they mean?

simplify before multiplying

Suppose you want to make a pizza
that is just big enough for yourself. But
your recipe is for a pizza that's big
enough for two people. What can you do?

You can make just half of the
amount. To find half of an athount, you'd
multiply it by 1.

Here is part of a recipe for the sauce
that goes on the pizza. Notice that
almost all the amounts of ingmdients
are shown in fractions.

Pizza Sauce
2
-3 cup tomato sauce

teaspoon sugar

teaspoon oregano

4 teaspoon pepper

1 clove garlic

21 tablespoons onion2

To find half of those amounts, you'd
multiply each amount by

1 2-2- x cup tomato sauce

1 1X teaspoon sugar

and so on.
Suppose you want to make more

pizzas than the recipe is for? You want
to make two of each amount. To do that
you'd multiply each fraction by 2:

2 X 2 cup tomato sauce

2 x teaspoon sugar

and so on.
Making a recipe is just one example

of multiplying with fractions in real life.
What are some other examples?

4 7
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Multiplying with FiddtionS
When you multiply an amount by a

fraction, you do this: You find how much
that fraction is of that amount.

Look at this box. It is divided into
eight parts: The eight parts equal
one whole box: = 1.

Suppose you find 1- of the whole box.
You are finding 3- of 1 or 4- x 1.
Count the number of j parts in 4- of
the box. 1

'..1111
IT Ti 8 -Er

You should get four 4- boxesthat's
of the whole box. Now reduce -1 to its

simplest form: 1- = i-. So:

Ix1=1
Suppose you find 4. of half the box.

You are finding 4. of 4- or 4. x 4.. How
many -1-3-1 parts are in 71 of half the box?

T

- .
. :: .. .....

4- 4-61111A A

You should count two 1-1. partst- of
the whole box. What is .1 reduced to its
simplest form? Rights. 44-. So:

A A

Let's look at just 3- of the whole box.
If you find half of that part, you
are finding I of 1, or 4. x What's the
answer?1

A
ii 8

A-6-8-1-1-8-4- A 4- I A

X 1 r=--
2 4 II

46

Answer . = x
t

Remember:
Look at the amount you are

multiplying in each of these problems.
Then look at the answer. Is the answer
always larger or smaller than the
amount?

Remember this: When you multiply an
amount by a fraction, your answer is
smaller than the amount.

Exercise
These boxes are divided into 6 equal

parts._ Look_at the boxes and answer the
questions. Reduce your answers to the
simplest forms.

1. What is of 1?
2

2. What is; 4- of
1 2
2 3

3. What is -}_of 14?

1 x 1 =
2 3

48

1

i
6

- i ,
6 I

2
3

1 1i
1i 1

-.6-

,",
-6-

1.11 i_

-6-

1-
T

Answers: It



Multiplying a Fraction by a Fraction
Multiply the Terms Reduce the Answer

Look et the fractions in this problem. Suppose you multiply these fractions.
What's the answer?

z =

Did_ you get 4? You should. Here's
why: When you multiply the
denominators, you get 6.

1 2.7 6
When you multiply the numerators,

you get 2.

Look closely at the answer. What do you
think you must do to get that answer?

T x 3- =
Notice this: If you multiply the

denominators of the fractions, you'll get
the denominator of the answer.

4 1- 111

-2->(-5"E
If you multiply the numerators of the

fractions, you'll get the numerator of the
answer.

-lix 1

2 -3- -6"

That's how to multiply fractions:
Multiply the denominators of those
fractions; then multiply the numerators
of those fractions.

Suppose you change the order of the
fractions you are multiplying. Will you
get a different answer? Solve these
problems and find out.

2 lTxT=. Tx
Answer: :gums alp aq plump sump:load

!nog o Jetinsur artoic 'us ..zap.zo
Xue stion3e1J icidninul UB3 no.A,

Exercise
Copy and solve these problems. Then

check your answers.

Answers: Itt, 9 if
9 6 9Z

g .g

I 2 2
2 3 6

You learned that fraction answers
must be in their simplest form. is not
the simplest form of that fraction. You
must reduce it.

1 2 2 1X.-5-=-e- a-- answer

Remember:
To multiply a fraction by another

fraction:
I. Multiply one denominator by the

other denominator.
2. Multiply one numerator by the other

numerator.
3. If you need to, reduce the answer to

its lowest terms.

Exercise
Copy and solve these multiplication

problems. If you need to, reduce answers
to their lowest terms. Then cf c...ck your
answers.
1. 1 x 2

2. x 4-

3. 1 X
3

Answers: I '9
SI.

4 9

.c

2
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MultiOlyin4 a Fradtion by a Whole or Miked Ntithber
Suppose you want to double a recipe

for pizza sauce. The recipe calls for -1
cup of tomato sauce. You need two times
that amount.

2 x 2t
You must multiPly a whole number

by a fraction to find the answer. But
you learned that you can only multiply
numerators and denominators. A whole
number does not have a denominator
and a numerator. So, you cannot solve
the problem until you change the whole
number to an improper fraction. How do
you do that? (If you're not sure, look on
page 20.)

You can change the whole number 2
to an iniproper fraction by renaming it
as +. Now you can multiply the
fractions:

2 X 2 = 4
1 3 3

Notice that you get an improper
fraction. You must simplify that fraction.
(If you're not sure how to simplify
improper fractions, look on page 33.)
What's the answer?

2 Z 4
T

Answer: . eI. sit nhtsmst

Now, suppose you want to increase
the recipe 2+ times. You'll need 2i
times the cup of tomato sauce.
2-1 is a mixed number.

x =
2 3 IN

You must change the mixed number
to an improper fraction before you can
multiply it by a fraction. How do you
change it? (If you're not sure, look on
page 33.)

To change 2+ to an improper fraction,
you rename it as 1.

5 2 10-2- X -5- =

Next, reduce I:
5 25 10x --

6

5
3

Last, rename I- as a mixed number.
What's the answer?

2 3 6 3

Answer: -1.- 5 aannsus atu,

Remember:
When you multiply a fraction by a

whole or mixed number:
I. Change the whole or mixed number

to an improper fraction.
2. Reduce the answer if you can.
3. Rename an improper fraction answer

as a whole or mixed number.

Exercise
Copy and solve these multiplication problems.

Reduce answers if you can. Rename improper fractions.
Then check your answers.

I. 2 x
5

2. 5 x 1

3. 4 X 2

48

4. 4 x
35 2-4 x

.3

2

6. 3-3- X -r3
5

Answers: -TZ

163-

50



Simplify Before You Multiply
Get a piece of paper and solve this

problem. Count the steps it takes to get
the final answer.

2 5
-Er

You probably solved the problem in
two steps, like this:

2
T

y 5
8

10
2 4

4: 2
+ 2

5-
12

You can save steps if you simplify a
problem before you multiply it. Here's
how: Look at the numerator in one
fraction. Look at the denominator across
it in the other fraction. See if you can
divide those terms by the same number.

Look at the problem again. Which
numerator and denominator can be
divided by the same number?

5x -9- -
Right! The numerator 2_ and the

denominator 8 can be divided by the
same number: 2. To simplifY that
problem, do this:

Divide the numerator and denominator
by the same number.

2 FT 24.
Draw a line through those terms and
write in the new terms.

x =

Now, multiply the denominators,
using the new term. Then multiply the
numerators, using the new term.

1 x r. 5
3 x. 4 = 12

Sometimes you can simplify all the
t2rms in a problem. Here's an example:

4 N, a-9- =

First, simplify the terms across one
way:

2_

411-1-

Then, simplify the terms across the
other way:

AT I

P2.

Now, solve the problem. What's the
answer?

3
31 31,7-

Answer: -9 sr ientsug ataT

Remember:
To multiply a fraction by another

fraction in the shortest way, do this:
1. Simplify as many terms as you_ can.
2. Cross out old terms and write in new

terms.
3. Multiply the numerators using the

new terms. Then multiply the
denominators using the new terms.

4. Reduce the answer if you need to.

Exercise
Copy and solve these multiplication

problems. Simplify first. See if the
answers can be reduced more. Then
check your answers.

1

^
6

A
Z.

5. 2 32. 5 X 2T -5"

3. X 4 5 X 36. I TO'

Answers:
9 Z 6 L.T .9 T .9 T C *g
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Unit Review

Check Yourself

1. Rename the improper fractions as
whole or mixed numbers. Rename the
whole and mixed numbers as
improper fractions.

8 2a. 7 C. o-3

b, 12- 2

2. Multiply these fraction& Simplify the
fractions first if you can. CheCk youi
answers to see if you can reduce them
more.

3 d.

2b. x

3. Multiply these whole numbers and
fractions. Reduce answers to lowest
terms. Rename improper fractions.

50

d.
8

x 5

e. f x 6

f. x 8

4. Choose the right word to complete
each sentence below.

denominators fraction
divide simplify

a. To multiply fractions, first multiply
the Then multiply the
numerators.

b. To change an improper fraction to a
whole or mixed nurnber, the
numerator by the denominator.

C. Before you multiply a whole number
and a fraction, change the whole
number to a

d. Before you multiply fractions, see if
you can the terms.

Bonus Work

1. Find some recipes in cookbooks,
newspapers, or magazines. Copy the
ingredients with fraction amounts.
Double those amounts. Then halve
them.

2. Look through newspapers. Cut out
sale ads that offer 1- Off," Or "i off,"
and so on. Make a poster with the
ads.

3. Make up word problems about stores
that have sales. Give the regular
price. Then ask classmates to find
how much the store is taking off. For
example:

ShoeMarket is having a "i off"
sale. How much will the store take
off for shoes that usually cost ::;28?



_11Vt-7-

r.:1

'71

Suppose you and a friend are walking
to a party. You look at a map to see how
to get there. You see that you can take
Elm Street for of a mile, then take
King Avenue for T1- of a mile.

You also see another way: You can
take Valdez Avenue for a of a mile,

4
then take Maple Street for 1- of a mile.

8
How do you decide which way is

shorter?
Right. You add the fractions.

Elm Street and King Avenue

mile + mile = -ITT mile

Valdez Avenue and Maple Street

'1
8

+'1- .1- 7-4 mi e e = .1 e8 mi

Both ways are -ET of a mile long! So
you can take either way.

That is an example of how you might
have to add fractions in real life. What's
an example of how you might have to
subtract fractions in real life?

Math Words
Look Li) these words in the glossary.

What do they mean?

like fractions
unlike fractions

53
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Adding Like Fractions
Suppose you work in a candy store. A

customer buys -I- of a pound of vanilla
fudge and of a pound of chocolate
fudge. How much fudge does the
customer buy altogether?

To find out, you add it and You
can write the problem across or down.

1 5 1or

±

Notice that both fractions have the
same denominator: 8. Fractions that
have the same denominator are called
like fractions. Like fractions stand for
the same things. In this case, the things

4_are-8- parts, or eighths.
To add like fractions, add their

numerators. Do not add their
denominators! Instead, keep the same
denominator for the answer.

1 5 6
8 8 8

or

Why do you think you keep the same
denominator for the answer?

You keep the same denominator
because you are adding the same things:
eighths.

1

8

52

5

FE

Now reduce the answer to its
lowest terms.

8 -'-
5 6 L.

-ET

3
4 or 1

-8-

+ 5
6 3
8 4

The customer buys 1- of a pound of
fudge altogether.

Remember:
To add like fractions (fractions with

the same denominator), do this:
I. Add the numerators.
2. Keep the same denominator.
3. Reduce the answer if you can.

Exercise
Copy and solve these addition

problems. Reduce the answers if you
can. Then check your answers.

11 -F 1
-6" -3-

2. + 3. .

4. 2

-
9-

5. 6.

5

Answers: -9 1 37 I .g *g 1
C C
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Subtracting Like Fractions
Suppose you work in a deli. You

slice of a pound of Swiss cheese. A
customer comes in _and buys pound cif
the sliced cheese. How much sliced
cheese is left?

To find the answer, you subtract the
smaller fraction from the larger fraction.
You can write the problem across or
down.

3 17 or 3

i
4

Notice that the two fractions are like
fractions. That is, both fractions have
the same denominator: 4.

To subtract the fractions, just
subtract the numerators, and keep the
same denominator. Reduce the answer
if you can.

3
4

=-- ---- -2- or

2

Remember:
To subtract fractions with the same

denominator, do this:
1. Subtract the smaller numerator from

the larger numerator.
2. Keep the same denednifiator.
3. Reduce the answer if you can.

Exercise
Copy and solve these subtraction

problems. Reduce the answers if you
can. Then check your answers.

4 1. 7 = 2 2. 3.

2

6.io

4
7

12

4 2 6
10 1 2

Answers:

55

e S
T T

4- .c .g

53



Adding Unlike Fractions
Look at this problem. What do you

notice about the denominators of the two
fractions?

5 5 1

0 I' =
9 -9-

1

and 4- are unlike fractions. They
have diffen. At denominators. You must
change the fractions so they both have
the same denominator.

Here's how to add unlike fractions:
Step 1: First find the lowest common

denominator of the fractions
you are adding.

x 1 x 2 x

3 e S
(9) 18

LCD = 9

Step 2: Rename fractions.
Rename by raising it to the lowest

common denominator-9. Why do you
not have to rename 9

a 3Fri 3x
9

= 3

Step 3: Add the fractions.
Reduce the answer if you can.

Rename an improper fraction.
5

4-

5

3

or 5

5
9

1+ 3
3
u

=

= 8
9

x
x

3

8

Can you reduce 1?
Answer: .paanpai eq wumn

54

5
9

5

4_
3

9

-Ems
NEM=

9

Remember:
To add unlike fractions (fractions

with different denominators), do this:
1. Find the LCD of both fractions.
2. Rename fractions that have a

different denominator.
3. Add the fractions.
4. Reduce the answer if you can.
5. Rename (simplify) an improper

fraction.

Exercise
Copy and solve these addition

problems. Reduce the answers if you
can. Rename improper fractions. Then
check your answers.

1. 2. 3.
1 0

g- . . .Answers: 9 71. 2 T1. t
9 . . 6 .PC T3iT
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Subtracting Unlike Fractions
You know that you can onlv add

fractions that have the same
denominator. That's also true when you
subtract fractions: They must have the
same denominator.

Suppose you must subtract unlike
fractions, such as these. Here's what to
do:

3
4

1

3

or 3
7-1

1 =

Step 1: First find the lowest common
denominator of both fractions.

v

x 1 x2 x 3 x 4

4 4 8 C) 16

3 6 9_
LCD= 12

Step 2: Rename the fractions so they
both have the same
denominator (the LCD).

3 x 3
4 x 3 12

_1 x 4
3_ x 4 12

4rT 3x3=9
A

37.2-

Step 3: Subtract the smaller fraction
from the larger fraction.
Reduce the answer if you can.

Wha

3
4

1

12

4
12

or
9
12

4
12

's the answer?

Answer: .§k. IOMSUB

3
4

9
12

3

4
12

5
12

Remember:
To subtract unlike fractions

(fractions with different denominators):
L Find the LCD of both fractions.
2. Rename fractions so both have the

same denominator (the LCD).
3. Subtract the fractions.
4. Reduce the answer if you can.

Exercise
Copy and solve these subtraction

problems. Reduce the answers if you
can. Then check your answers.

5
6

3

4 --
5 4

2. a
3

4

35. =
4 6

. zit . .Answers: T- 9 g T._ t
-at . 6 .0,

t' T &
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Subtracting from a Whole Number
You get a job painting a fence. You

work 4 hours. You take hour of that
time for lunch. You don't get paid for
that hour. How much time do you get
paid for?

To solve that Probleth, you-subtract
from the whole number 4. Here's how

to solve that kind of problem:

4 or 4 ?

2

Step 1: Change the whole number to
a fraction.

4 4 4or 1 4 1

1 2 1 2

4 4
_-±-

11

Subtracting froni I
Suppose you must solve this problem:

1 hour or 1 hour hour = ?

hour

in hour

? You can easily rename the whole
number 1 as a fraction._ That fraction
should have the same denominator as

Step 2: Find the LCD of both fractions.
You can easily see that the LCD is

the same as the denominator in 1.
x 1 x 2

4
1 1

2

Step 3: itename the equivalent fraction.
24 . ,4.8T -2-

1 2r ,
2 2 1

Step 4: Subtract the fractions.
Reduce if you can. Then rename an

improper fraction. What's the answer?

56

4
1

1

2

8
2

1

2

or 4 2
= 4

1

8
2

12

2

111
Answer: .1-E JOMSU13 aqj

What is that fraction?
1 =

3Right! 1 = Now solve the problem.
What's the answer?

1 = 3 1
2or 3

2 23-3
2 I I

Answer: ._ ST IgtAstig

Exercise
Copy and solve these problems. Reduce

the answers if you can. Rename improper
fractions. Then check your answers.

1. 3 2. 5 3. 1 4. 1

1

4 4

5 8 6. 10 §- 7. 1 8. 1
8 6 8

Answers: .8

f
t

C 3
T .0 TZ



Subtracting from ed Num ers
Imagine this: You're ma ing book

shelves. You buy 3+ boxes of nails. You
use of a box. How many boxes do you
have left?

To _figure that out, you'd subtract
from 31. In other words, you'd subtract
a fraction from a mixed number.

3i or 2
7

You learned one way to subtract a
fraction from a whole number: You
rename the whole number as an
improper fraction.

You can do the same thing when
you subtract a fraction from a mixed
number: You can rename the mixed
number as an improper fraction. (If
you're not sure how to do that, look
at page 33.)

Here's how to solve a problem when
you rename the mixed number:
Step 1: Rename the mixed number as

an improper fraction.

2 2 2 3

2 _ 2 7 2 = ?
T 2 -3-

Step 2: Find the LCD of both
fractions.

1

x I_ x 2

2 0
LCD 6

Step 3: Rename the fractions to the
lowest common denominator.

What are the renamed fractions?

2 7
2 2 2

6 3 1-4,7

3 7 =

Step 4: Subtract the fractions.
What's the answer?

ql
2 7 6

or 31
2

2 4
7 7 767

7

6

Answer: -az s! aannsus atu,

Exercise
Copy and solve these subtraction

problems. Show your math work. Reduce
answers if you can. Rename improper
fractions. Then check your answers.

1. 2. 1
4

3.
4

5 4-
_8

4. 21- 5.
3

91

A3 3
1-0 5 4

Answers: 11 .9 TS+ ç 12e1.
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Unit Review

Check Yourself

1. Copy and solve the problems below.
Reduce answers if you can. Rename
improper fractions.

Add these like fractions.

C.

d. 3
9

Subtract these like fractions.

e. -2-5 5 g T
3

it -a-
10 10

h. 7
12

12

Add these unlike fractions.

2. Choose the right word to complete
each sentence.
denominators numerators unlike
like rename
a. fractions have

denominators that are the same.
b. fractions have

denominators that are different.
e. You add or subtract the

of fractions.
d. You do not add or subtract the

of fractions.
e. You whole or mixed

numbers when you subtract
fractions from them.

Bonus Work

Solve these word problems.

1. There are 20 students in a math
class. 3 students drive to sehool (k).
4 others ride bikes (*). 5 take a bus

i. -2-

4- i. oy
L.

-T 1 .2 1

T
2 (i). The rest walk. What Praction of

i the class rides_to school? (Hint: Add+
the fractions. Reduce your answer.)

5

2. -I of a cake is left after dinner. You
get hungry later on and eat another

m. 2a n 3 3 it- of the cake. Now how much is left?P.4 3 5 4
44-4-

(Hint: Subtract the fractions andZ
--_-i_

,_
6 _2

-
-.5- reduce the answer.)

Subtract these unlike fractions.

Subtract the fractions from the whole
or mixed numbers.

q.
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1 r. 1

1

3

s. 3 t. 7
5
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Unit 8

Dividing Fractions

t ki t tan

Imagine this: You earn money by
making and selling things. Right now,
you are making birdhouses and
doghouses.

You have of a quart of paint. You
need of a_quart of paint for each
birdhouse. How many birdhouses can
you paint?

To answer that question, you divide

133r fr
3 4

vr

You can paint 6 birdhouses.
Suppose you paint 2 doghouses

instead. How much paint can you use on
each doghouse?

To answer that question, you divide
by 2.4

2 =4 8

You can use of a quart of paint on8
each doghouse.

You also earn money painting rooms.
You have 2 gallons of paint. It takes
of a gallon to paint one wall. How many
walls can you paint?

You divide to find the answer.

2 10

You can paint 10 walls.
You'll need to divide with _fractions

often in real life. When you divide a
fraction into an amount, you find out
how many times that fraction goes into
that amount. The answer can tell you if
you have enough of that amount.

What's another example in real life
where you divide a fraction into an
amount?

Math Words
Look up these words in the glossary.

What do they mean?

61

divisor reciprocal
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Finding the Reciprocal
When you divide a fraction problem,

Jou must first do something with the
divisor. What is a divisor?

A divisor is the number you divide
another number by. In a problem, it is
the number that's written after the
division sign (). Which number is the
divisor in this problem?

T;

One way to find the divisor is to say
the problem like this: "4. divided by
equals what?" The words divided by tell
you that i. is the divisor.

Here's what you must first do when
you divide a fraction problem: Find the
reciprocal of the divisor. A reciprocal is
an "upside-down" fraction. It is a
fraction whose terms have been
switched. For example, the reciprocal of
/ is And the reciprocal of is 4.
Here are other examples:

Fraction Reciprocal
2 3
3 2

1

60

6

To find the reciprocal of a fraction,
you simply do this: Write the fraction so
its numerator is now its denominator
and its denominator is now its numerator.

Look at this problem again. What is
the reciprocal of its divisor?

3 1 et
4

The reciproca: is

Answer 1- s! Ivaoatipal ata

Remember:
When you divide fraction problems

remember that:
the divisor is the number after the
division sign;
to find the reciprocal of a fraction,
turn it "upside-down" (switch its
numerator and denominator).

Exercise
Copy these problems. Draw a circle

around each divisor. Then find the
reciprocal of that divisor.
1 1 ÷

2 4

2. -46.

3. 21 ÷
2

4.
5

5. 2-

44 -66. 3

a
7

fi. 4_2
1 2 5

8.
1 4

Answers:

The reciprocal is

The reciprocal is a
m*

The reciprocal is N'

The reciprocal is 1.1.

The reciprocal is

The reciprocal is

The reciprocal is

The reciprocal is

vz . 6 . C.f; .8 L 7 9 7 9
. . . E .Tg
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Dividing a Fraction by a Fraction
Suppose you are solving this problem:

.

Here's what to do:

Step 1: Find the reciprocal of the
divisor.

Circle the divisor. Then write the
divisor's reciprocal under it.

3 = 9
4

Step 2: Rewrite the division problem
as a multiplication problem.

First change the division sign ( ) to
a multiplication sign ( x ). Then replace
the divisor with its reciprocal.

,61 =-1x14 w 4 1

8
1

Step 3: Simplify the problem if -you
can.

Step 4: Multiply the fractions.
Multiply the denominators. Multiply

the numerators. Reduce your answer if
you can. Rename an improper fraction.

2

T T

Now solve this problem. Copy the
problem. Fill in the missing sign and
numbers. Then check your work.

3 4
8 4

3

Answer:

g_

II 2

Remember:
To divide a fraction by a fraction,

do _this:
1. Find the reciprocal of the divisor.
2. Rewrite the division problem as a

multiplication problem. Simplify if
you can.

3. Multiply the denominators. Multiply
the numerators.

4. Reduce the answer if you can.
Rename an improper fraction.

Exercise
Copy and solve these division

prot,inms. Simplify if you can. Reduce
ansv-. -0. Rename improper fractions.

63

5

Aiswers: eC 9 9 .g -17

C 6 6
*/ .0 C . g T
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Dividing with Fractions
and Whole or Mixed Numbers

Here's how to solve division problems that have
whole or mixed numbers and fractions. See if you
can answer the questions _about _each step.

Step 1: Rename the whole number.
4 ÷

a. How do you change a whole number
to a fraction? (See pages 19 and 20.)

4 4 1 4

Rename the mixed number.
÷

b. How do you change a mixed number to
a fraction? (See page 33.)

4 22 4 8.
9 3 9 3

SteP 2: Find the reciprocal of the divi
a. haw do you find the reciprocal of the

divisor in this problem?
4 -s-

=a,
sor.

b How do you find the reciprocal of the
divisor in this proble ?

4 4
-9- `3

Step 3:
a. How

Rewrite the division problem as
would you rewri e this_problem?
4 -:- 1 =-- A -:- a ) = 1 1

4 1 4, I
A
-3-

a multiplication problem.
b. How would you rewrite this_Rroblem?

4 22 4 . 8 Nu II
9 3 9 3 In

Stet) 4: Simplify the problem if you can.
a. Can you simplifY this problem? b. How would you simPlTy this Problem?

A 3 4 4 4 4 . 22 4 . 8 4 3
.? 4 T 41"3 9 3 9 9 -8-

-8-

SteP 5: Multiply the fractions and find the answer.
a. Copy the problem and solve it. What's b. Copy this problein and solve it. What's

the answer? the answer?
4 =15 . =!---!=-1001i-im--E

Answer:

62

Answer:

x =9



Unit Review

Cheek Yourself

1. Find the reciprocal of each fraction
and whole number.
a. d. 2

b. e. 7

c. f. 5
2. Rewrite these division problems as

multiplication problems, using
reciprocals.

a d. ÷. -K T 32 7

LP 7 -6. 71- ÷ 637

C. f. ± 43 5

3. Copy and solve these division
problems. Simplify before multiplying
if you can. Reduce answers. Rename
improper fractions.
Divide these fractions.

2 . 1

b. I ÷ d. _._ 3

Divide these fractions and whole
mixed numbers.

e. ÷ 3

3. 5

4. Choose the right word to complete
each 0entence.

divisor mixed upside
Traction multiply
a. The fraction or whole number that

follows the division sign is called
the

b. To find the reciprocal of a fraction,
turn the fraction down.

C. To divide with a whole number and
a fraction, first change the whole
number to a

d After you rewrite the division
problem with a new sign and a
reciprocal, to find the
answer.

e. Change answers that are imr^o.r
fractions to whole or
numbers.

Bonus Work

1. Make up some fraction div;siGi
problems. Then ask your classmatt sor
to find the answers.

2. Make a poster showing how to do
these three kinds of division
problems:

dividing a
dividing a
number;
dividing a
fraction.

fraction by a fraction;
fraction by a whole

whole number by a

Congratulations!
You now understand about simple

fractions. You know how to:
show different kinds of fractions;

name fractions;
find equivalents;
add, subtract, multiply, and divide
simple fractions.
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Glossary
a mount How much there is; the sum or

total.
com mon The same.
com mon de nom i na tor A denominator

that is the same in two or L. ore fractions.
-4 and I have a common denominator.

de nom i na tor The bottom number of a
fraction. 4 is the denominator of

di vi sor The number you divide by in a
division problem. The divisor always
comes after the division sign. In this
problem, 8 2, the divisor is 2.

e qual Having the same amount; having
the same size and shape.

e quiv a Inds Numbers that equal the
same amount.

fac tors The numbers you multiply in a
multiplication problem. In the problem
2 x 3, the factors are 2 and 3.

frac tion A number that stands for an
equal part of a whole thing or whole
group. Some fractions are and 1.

im prop er frac tion A fraction whose
numerator is the saint as or larger
than its denominator. 1- and I are
improper fractions.

like frac lions Fractions with the same
denominator. i and are like fractions.

low est com mon de nom i "IF 1r The
lowest number that is a multiple of two
or more denominators. 12 is the lowest
common denominator of and 1.

low est terms Numbers in a fraction that
can't be reduced any further. The fraction
-E has lowest terms.

mixed num ber A number that is made
up of a whole number and a fraction.
31 is a mixed number.

mul ti ple The answer you get when you
multiply one whole number by another
whole number. Both numbers must be
larger than 0. 12 is a multiple of 4
because 4 x 3 12.

64

name To say what the numbers are in a
fraction, whole number, or mixed number.

nu mer a tor The top number of a fraction.
2 is the numerator of

pro per fraction A fraction whose
denominator is larger than its numerator.
2-g- is a proper fraction.

rais ing terms Renaming a fraction as an
equivalent with higher terms. When you

2rename f as -4-, you are raising terms.
re cip ro cal The fraction you get when

you turn a fraction upside down. The
reciprocal of is T.

re duc ing terms Renaming at fraction as
an equivalent with lower terms. When
you rename 2 1as you are reducing
terms.

rename To change the terms of a fraction;
to change one kind of number to another
kind of number.

sim pleat form The lowest terms of a
fraction, whole number, or mixed number.

shn pli fy To rename a fraction, whole
number, or mixed number as its simplest
form.

sim pli fy be fore mul ti ply ing To
divide the numerator of one fraction and
the denominator of another fraction by
the same number. You do this before
multiplying the two fractions to save
having to reduce the answer.

terms The numbers in the numerator and
denominator of a fraction.

un e qual Having a different amount;
having a different size and shape.

un like frac dons Fractions with different
denominators. and I are unlike
fractions.

whole num ber A number that stands for
whole things or groups. 1, 2, and 3 are
whole numbers.
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