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Math is all around, and an important part of
anyone’s life. You use math when you are
playing games, cooking food, spending money,
telling time, reading music, or doing any other
activity that uses numbers. Even finding a
television channel uses math!




Fractions and Decimals Are Everywhere

You use fractions every day. Every time you use
the word half, you are talking about a fraction!
Measurements often use fractions. For example,
a pencil could be 6% inches long; you might
need % cup of sugar for cookies; and your dog
might weigh 21% pounds.

Decimals are an important part of our money
system. Money amounts in dollars and cents
are written as decimals. Sports statistics, such
as batting averages and race times, are also
given as decimal numbers. The metric system is
a way to measure using decimals, instead of
fractions.

Using This Book

This book can be used to learn or review
fractions and decimals at your own speed. It
can be used on your own or with a friend, tutor, or
parent. Get ready to discover math . . . made easy!



Fractions are numbers that stand for part of a

whole. A fraction may show part of one whole
thing.

This chocolate cake was
cut into 6 equal pieces.

One piece of the cake
is gone.

You can use a fraction to
show how much of the
cake is gone.

1 piece of cake is gone
6 pieces of cake in the whole cake

% of the cake is gone.



a Fraction?

A fraction may show part 4 ~Part
of one whole
of one whole group. -

This is one whole group of elephants. Some of the

elephants are pink. You can use a fraction to show
how many in the group of elephants are pink.

3 elephants are pink
8 elephants are in the group

%of the elephants are pink.



Il fractions are made of two numbers, a top
number and a bottom number.

The bottom number is the denominator. It tells how
many equal parts are in the whole. The top number
is the numerator. It tells how many parts you are
talking about.

To help you remember which is which, think,
“D is for downstairs and denominator, so the
denominator goes on the bottom.”

number of parts you are

NUMErator g SR
1 talking about

number of equal parts in

d inat -
enominator = 4 the whole

When you read a fraction, read the top number first.

Then read the bottom number using words like half,
thirds, fourths, or fifths.

1

4

This fraction is read as one fourth.



ferms

% of this pie is left.

The fraction % is read as two thirds.

The bottom number, 3, tells
you there are three equal
pieces in the whole pie.

The top number, 2, tells you
that two of the parts are left.

% of these socks are dirty.

The fraction % is read as

one half.

The bottom number, 2, tells
you there are two socks in
the whole group. The top
number, 1, tells you that
one of the socks is dirty.



Prop

fraction whose top number is smaller than its

bottom number is called a proper fraction.

1 2 2 9
3 6 7 10
1 is 5is 2 is 9 is
smaller smaller smaller smaller
than 3. than 6. than 7. than 10.

All proper fractions have a value less than one.

This circle has 8 equal parts.

It is one whole circle.

If you are looking at less than 8 parts of the circle,
you are looking at less than one whole circle.

1 23 45 6 7
3 3 833 8 8 and g are all less than 1.

g is the same as 1, so it is not a proper fraction.



Proper fractions can be shown on Aler than ity &
: bottom number. |
a number line between the — ‘

numbers 0 and 1.

Show % on a number line.

% is less than 1. Draw a number line from O to 1.

°
0 1

The bottom number (denominator) is 5. That means
there are 5 equal parts in one whole. Divide the
number line from 0 to 1 into 5 equal spaces.

L L L L L L

0 1

The top number (numerator) is 2. It tells you how
many of the sections of the number line you are
talking about. The numerator is 2, so count 2 spaces
from the 0.




Improper

An improper fraction has a top number that is
equal to or larger than the bottom number.

9 4 7 12
9 3 6 5
9is 4 is 7 is 12 is
equal larger larger larger
to 9. than 3. than 6. than 5.

Fractions whose top and bottom number are the
same have a value of 1.

A garden is divided into 3 parts. All 3 parts
are planted with sunflowers. How much of
the garden is planted with sunflowers?

3

§ is the same as 1 whole.

The whole garden is planted with sunflowers.



When the top number is larger % .Q
ik bOH"om numb@l” -
than the bottom number, the e -

fraction has a value greater than 1.

Here are three halves of a sweater. Three halves is
written as the fraction %

ST f._\;.g "
TRy T o
e e T RPN e e
AT
L
1L

3 is greater than 2. % is greater than 1.

There is more than one sweater.



®e

Mixed

mixed number is a mix of two kinds of
numbers. There is a whole number, such

as 2, and a proper fraction, such as %.

whole number /\2 1
q ~__ fraction

When you read a mixed number out loud, you say

the whole number, the word and, then the fraction.
The mixed number 2}—1 is read as two and one fourth.
What does a mixed number stand for?

The mixed number 2711 is greater than 2 but less than 3.

Draw O through 3 on a number line.

Make four equal spaces between the whole numbers
2 and 3.

The first line you made after the number 2 is % more
than 2, or 2%.

- e ® *— —t——
0 1 2

14



Numbers

One page of a sticker book holds 6 famous
monster stickers. Marlon has 12 full pages

of stickers, and one page with 5 stickers on
it. Write the number of pages of stickers as
a mixed number.

Write the number of full pages as 12
the whole number part.

There are 6 stickers on a 12@ &

full page. Write 6 as the
denominator of the fraction part.

There are 5 stickers on the final
page. Write 5 as the numerator
of the fraction part.

Marlon has 12% pages of
famous monster stickers.



Comparing

S Jou can compare two fractions to see which one
is greater. If the two fractions have the same

denominator, just compare the numerators.

2 § tttttttttttttﬁ
5 5 oumerator-The
~~" fop number in,

same denominators (5)

W

The numerator 2 is less than the numerator 3, so
the fraction % is less than the fraction %

ttttttﬁt\&t\.tﬁ

M —
> means “greafer Ian- 5

m—

3
< 5

16



What if the denominators are different? You can

easily compare these fractions when the numerators
are the same.

1 1 — same numerators (1)

3 & — different denominators

The denominators are different, but the numerators
are the same, 1.

w|—

- . There are the same number
' of parts in both of these
. S e fractions (1 part), but the

o0 |—=

parts in % are larger than
the parts in %
When the numerators are the same, the fraction

with the smaller denominator is the larger fraction.

1 1 Lhiuuuuny

= = : LY

3 ~ 8 denominator—Tp,
~bottom number: 4,

afraction,

17



Comparing

hen you are comparing ] t‘t.t&tt&tttttt(\,
mixed numbers, look at the o mber—A
. HRRE with 3 whole
whole number first. - ;\; ol:
42 61 fraction.

whole number whole number

When mixed numbers have different whole
number parts (4 and 6), just compare the
whole numbers.

4 is less than 6, so 4% is less than 6%.
2 1
4§ < 6§

This 1S the
DeNoMINATOR
oo A T s




Mixed Numbers

When mixed numbers have the same whole

number parts, just compare the fraction.

73 73

fraction fraction

Since the mixed numbers 7% and 711T have the
same whole number part, 7, you compare the

: 3 1
fraction parts, 3§ and z.

73 7

=

The denominators are the same,
4, so compare the numerators,
3 and 1. Since 3 is more than 1,
the fraction %is more than the

fraction %.

~J
AN
AN

> 7

Wttty

%
m Ve the e

Numerators op

-denominators fo g,

com ee

Pges 6 and 17)
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€quivaient

. 1
f Some fractions, such as =

3 .
5 and € use different

numbers but have the same value.

I Sl =l

2 3 3

1 2 3 8
2 4 6 16
1 2 3

2°4°6"
values. They are called equivalent fractlons.

All of these fractions (5 and ) have equal

Let’s find an equivalent fraction of % Multiply
or divide the top and bottom number by the
same number (other than zero). You can pick
any number you like. Let’s pick the number 3.

1l X3 _ 3
2 X 3 6

The fractions % and 2 ¢ are equivalent, or equal.

2



When there is no number that
both the top and bottom number

W
can be divided by, except 1, the ~Sometimes called
fraction is in simplest form. the fraction The fraction j,

M

———

Put 14—2 in simplest form. —

The numbers 4 and 12 can both be divided by 4.

4 =4 1
12 =4~ 3

The fractions 1% and % are equivalent. There is
no number that both 1 and 3 can be divided by,
except 1.

LALLLLLLLULLLL

‘Remernber; wheb.—
the numeraror

the fraction

has a value of 1

1o in simplest form is %




S Jou can estimate the value of a fraction by
comparing the numerator and denominator.

€D When the numerator is about half of the
denominator, the value of the fraction is close to %

Look at the fraction]_5—2. Half of the denominator,
12, is 6. The numerator, 5, is close to 6, so
15—2 is close to %
) When the numerator is much less than half of the
denominator, the value of the fraction is close to O.

Look at the fraction %. Half of the denominator,
6, is 3. The numerator, 1, is much less than 3.
% is close to 0.
(® When the numerator is much greater than half of
the denominator, the value of the fraction is close
to 1.

Look at the fraction %. Half of the denominator, 8,
is 4. The numerator, 7, is much greater than 4.

%is close to 1.



You can estimate the sum or difference of fractions
by estimating the value of each fraction first.

Jamal read 1 books last week. Then he read
another 2— books this week. About how many /
books did Jamal read in the two weeks?

First estimate the value of each fraction.

3 3. 1
18 g is close to 5>

3. 1
SO 18 is close to 12.
2% %is close to 1,

o) 2% is close to 3.

Now add the estimated fractions.

13

Jamal read about 4% books
in the two weeks.




ractions are used when you measure things.
You might measure distance, volume, area, or
time. Let’s look at measuring distance.

This ruler is 6 inches long. The distance between
each numbered line is 1 inch.

E<—1inch—>!
o NI
0 1 2 3 4 5 6
inches

Each inch is divided by lines into halves (%),

fourths( ), and eighths ( =) of an inch.

1 1 1111 11111111

12 1 2 141414141 IS18IKIZIKIKKIKI

A AR AR R

|‘|‘|‘\‘|||||‘H|'|'|'|'|

0 1 2 3 4 5 6
inches

24



Mcasurcment

How long is this grasshopper?
When you measure something with a ruler, line
up one end of the object with the zero mark on

the ruler.

/—*
—

i
|\‘\|\‘\|\‘\ ]| ‘|H‘|H‘|
0 1 2 3 4 5 6

inches 7 7

Bl

Compare the other end of the object to the ruler.
The grasshopper is more than 3 inches long, but
not 4 inches long. The end of the grasshopper is
at one of the lines that divides an inch into
fourths. Count how many fourths longer the
grasshopper is than 3 inches.

The grasshopper is 32 inches long.
4



Adding

hen you add fractions, first check the
denominators. Fractions "%\\"‘ttt‘»ttttt\\,

that have the same denominator or—The
are called like fractions. W

W

2.1,
What is 5 + 57
If the fractions have the same denominators, add
the numerators and keep the same denominator.

2 . 1_2+1_3

5 5 5 5

Remember, the denominator tells how many equal
parts are in the whole.

5 equal parts

2pars R 5
- -

1 part o I _|_%
N - 3
spers NN

26



Harold made two kinds of soup. The vegetable

soup needed % cup of onions. The chicken soup
needed % cup of onions. All together, how many
cups of onions did Harold use?

The fractions have the same denominator, so just
add the numerators.

5,1 _5+1_6
ST8s T 8 —3

Always put your
answers in simplest
form. You can divide

6 and 8 by 2.
6 =2 _3
8 =2 4

Harold used
% cup of onion

for both soups.



Subtracting

ubtracting fractions works like adding
fractions. Make sure the fractions have the

same denominator. .
5 3 ‘like fractiong
88 ractions thar

have the
W

g

The fractions g and % are
like fractions. Subtract the
top numbers and keep the
bottom number the same.



A pizza is cut into 6 slices. There were
4 slices, or %, of the pizza left. Then Gary ate
3 more slices, or %, of the pizza. What

fraction of the pizza is left?

The fractions %and % are

like fractions. Subtract the

top numbers and keep the
bottom number the same.

4 3 4-3

6 6 6

% f the pizza is left.




decimal number is a number that is written
using a decimal point. Decimals have a whole
number part, a decimal point, and a decimal part.

46.37
whole number part decimal point decimal part

Decimals use place value, just like whole numbers.

decimal point

W tenths

tens
ones
“~ hundredths

N
(@)

In the number 46.37, the digit 3 has a value of
3 tenths, or 0.3.

The digit 7 has a value of 7 hundredths, or 0.07.



Decimal?

You can read any decimal number in four parts.

46.37
SAY:
1. Read the whole forty-six
number part.
2. Read the decimal point and
as the word and.
3. Read the decimal part thirty-seven
as if it were a whole number.
4. Say the place value of the hundredths

last digit.

forty-six and thirty-seven hundredths




Decimals

Adecimal is just another way to write a fraction.

The decimal 0.7 is seven tenths.

The fraction %) is seven tenths.

: 7
0.7 is the same as1p-

They are even said the same way, seven tenths.

The decimal 1.29 is 1 and 29 hundredths.

The mixed number 1% is 1 and 29 hundredths.

- 29
1.29 is the same as 1100.

They are both said the same way, one and twenty-
nine hundredths.



Write % as a decimal.

. Write the decimal point. There is no
whole number part. Write a zero in

the whole number part as a place holder.

. Look at the denominator. It is 10,
so the last number must be in the
tenths place.

. Write the numerator so that it ends
in the tenths place.

Write 8.3 as a mixed number.

1. Write the whole number part.

. Write the decimal part as
the numerator.

. Write the place value of the last digit
as the denominator.
The place value is tenths, so write 10.

co Q0
o



€quivalent

Some decimals, such as 0.1 and 0.10, have the

same value.

0.1 (one tenth) 0.10 (ten hundredths)
of this square is blue of this square is blue

These decimals, 0.1 and 0.10, are equal.
Decimals that are equal are called equivalent.

Look at the equivalent decimals 0.1 and 0.10.
0.1

0.10

The only difference is the zero on the right. You
can add zeros to the right of a decimal number
without changing its value.

34



Decimals

It does not matter how many zeros | \;};‘:‘,\)\‘,L\l\;:ﬁt‘;‘;
t uoadd to the end of a decimal.
yo

the right of
| Zer’os on
The value does not change. |

| decimal numpber
\—i\
oT whole Number

5\&)@%

—
w
I




Comparing

n easy way to compare decimal numbers is to
line up the numbers by their place values.

Compare 3.42 and 3.47.

3.42 Write the numbers in a column.
3.47 Line up the decimal points.

Start at the left and compare numbers with the same
place values.

3.42 The numbers in the ones place
3.47 are the same.

3.42  The numbers in the tenths place
3.47 are the same.

3.472  The numbers in the hundredths place
3.47 are different.
2 hundredths < 7 hundredths

3.42 < 3.47
36



Deccimals

Let’s look at another one.

Compare 1.3 and 1.13

1.3
1.13

1.30
1.13

Write the numbers in a column,
lining up the decimal points.

You can add a zero to the end of a
decimal without changing the value
(see pages 34 and 35).

Start at the left and compare numbers with the same

place values.

1.30
1.13

1.30
1.13

The numbers in the ones place
are the same.

The numbers in the tenths place
are different.

3 tenths > 1 tenth
1.3>1.13
37



Rounding

S Jou round decimal numbers just as you round
whole numbers.

The bee hummingbird is the smallest bird in
the world. It weighs 0.056 ounces. Round
0.056 to the nearest tenth.

Find the tenths place. 0.056
Look at the digit one place to its right. 0.056
If the digit is 5 or greater, round up. 1

If the digit is less than 5, round down.
The digit is 5, so round the zero in
the tenths place up to 1.

0.056 to the nearest tenth is 0.1
1 : 4




Decimals

Rounding is like riding a roller coaster. Let’s look
at an example.

Round the decimal 2.3 to the nearest
whole number.

The whole numbers 2 and 3 are at the bottom of
either side of the hill. Evenly spaced between 2 and
3 are the tenths.

If the roller coaster stops before the top of the hill,
2.5, it will roll back. If the roller coaster stops at
2.5 or more, it will roll forward.

The coaster stopped at 2.3! It will roll back down to
the whole number 2.

2.3 to the nearest whole number is 2.

39



You can use rounding to { t‘““‘*u&ttttttﬁ
estimate the answer to an mate—To fing
addition or subtraction problem A Cf'ef;or F is nop
that has decimals. | W

Estimate 12.65 + 2.3. —

Round each decimal 12.65 rounds up to 13
number to the 2.3 rounds down to 2
nearest whole number.

Add the rounded numbers. 13+ 2 =15

12.65 + 2.3 is about 15.




Decimals

Paco and Jin each finished a maze as
quickly as they could. Paco finished in
16.18 seconds. Jin finished in 14.91
seconds. About how much faster did Jin
finish the maze than Paco?

You are finding the difference between Paco’s time
and Jin’s time. This is a subtraction problem.

Since the problem asks about how much faster,
you do not need an exact answer. You can
estimate.

Round each decimal 16.18 rounds down to 16
number to the 14.91 rounds up to 15

nearest whole number.
Subtract the rounded numbers. 16 — 15 =1

Jin finished the maze about 1 second faster than Paco.

41



Adding

Decimals are added just like whole numbers. An
important part of adding decimals is to line up
the place values.

3.5 + 2.1

Write the problem in a 3.5

column. Use the decimal + 2.1

point to line up place values.

Put the decimal point in the answer.

Add right to left, one column at a time.

Add tenths. 3.5

5+1=6 + 2.1

.6

Add ones. 3.5

3+2=5 + 2.1
5.6

3.5+ 2.1=05.6

42



Money values are written as decimals. Add money
the same way you would add any other decimal.

Abby spent $2.37 on an ice cream cone.
She also bought a candy bar for $0.59.
How much did Abby spend on both?

Add $2.37 and $0.59.

1 1 1
2.37 2.37 2.37 2.37
+ 0.59 +0.59 +0.59 + 0.99
6 .96 2.96

Abby spent $2.96 on the ice cream cone and




Subtracting

Decimals are subtracted like whole numbers.

Write the problem in a column.
4 is a whole number, so the —

2.8 -4

Ao

decimal point is after the 4.

Put the decimal point in the answer.

Write a zero as a place holder in
the tenths place (see pages 34-35). —

= O
O 0

Subtract right to left, one column at a time.

4z,

5.8 5.8
— 4.0 — 4.0
8 1.8
Subtract tenths. Subtract ones.
8 -—0=28 5-4=1
58 -4=1.8



Decimals

Karen rode her bicycle 5.65 miles. John rode
3.16 miles. How much farther did Karen ride?

Subtract to find the difference between Karen’s
distance (5.65 miles) and John’s distance (3.16 miles).

515 5 15 515
5.65 5858 5658
— 3.16 — 3.16 — 3.16
. 9 .49 2.49
Subtract Subtract tenths. Subtract ones
hundredths. 5-1=14 5-3=2.
15-6=9

Karen rode her bicycle 2.49 miles farther than
John did.

45



Further

Books

Greenberg, Dan. Funny & Fabulous Fraction
Stories. New York: Scholastic Press, 1999.

Hein, Marilyn B. Decimals. Carthage, IL: Teaching
and Learning Company, 1999.

Long, Lynette. Delightful Decimals and Perfect
Percents. Indianapolis: Wiley & Sons, 2002.

McMillan, Bruce. Eating Fractions. New York:
Scholastic Press, 1999.
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