CHAPTER &5: FRACTIONS
5.1 Understanding fractions

Look at the circle. /\ /
It is divided into t equal parts. —
1 part out of the 4 is coloured. k/ K

We say ThaT—E}oF the circle is coloured.

u—y

)
%

1
—— is an example of a fraction.

A fraction represents a part of a whole that is divided into equal parts.

Look at the rectangle.

2 parts out of  are coloured.

2

3 of the rectangle is coloured.

A fraction has two parts.

Numerator shows the number of equal parts of a whole
Numerator

e that are taken.

9)

™ Denominator

N

Denominator shows the number of equal parts the

whole is divided into.

("Look at the total number of parts and the coloured parts of the N
following shapes and write the correct fraction under each shape.
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Exercise 9.1

1. Colour the shapes according to the given fractions.

2. Match the fraction with the related shape.

3
8

REMEMBER

~
O\ @
%

o —



5.2 Like and unlike fractions

Ahmad’s mother bought two similar cakes.

1
She cut first cake in 8 equal pieces and took 1 piece out. 8
She ‘rook% of the first cake.
She cut second cake in 8 equal pieces and took 3 pieces
She took —S_ of the second cake. 3
8

Since, both cakes were cut into equal sized pieces,

denominator is same for both fractions. We call such fractions like fractions.

1
8

and g are like fractions.

Like fractions result in equal sized pieces of the whole. Like fractions

are the fractions which have same denominators.

Anam’s mother bought two similar cakes.

1
She cut first cake in 6 equal pieces and took 1 piece out. & 6
She took % of the first cake.
She cut second cake in 8 equal pieces and took 1 piece out.
She took % of the second cake. !
8

Since, both cakes were cut into different sized pieces,

denominator is different for both fractions.

1

We call such fractions unlike fractions. and 1 are unlike fractions.

Unlike fractions result in unequal sized pieces of the whole. Unlike

fractions are the fractions which have different denominators.
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Exercise 5.2

1. Which of the following sets show like fractions?

»

1

Ll.
3

5
3 S 2 L

8 8 5

[ ([T T

L L 3

8 8 D 7

2. Circle like fractions in each of the following sets.

5 8
o) 779
5 7 2 5
5§ 3 8 &
5 1 2 3

e)
7 7 9 7

98

1 2 3 1
b) 3= 3 7 9
g L 5 4 2
5 6 9 9
H L 3 4 5
& 5 7 6




5.3 Comparing and ordering like fractions
Comparing like fractions

Look at the circle.

1
Sara colours 1 part out of 8. )
She colours % of the circle.
Ahmed colours 3 parts out of 8. 3
8

He colours % of the circle.

Each part is of the same size. So, 3 parts out of 8 is greater than 1 part out

of 8.

> GRS
<§;’?_
==
3 1

- R o

3 is greater than L .
8 8

N
U

When comparing fractions with the same denominators, fraction with ]

the greater numerator is the greater fraction.

4 )
»

Compare the fractions using symbols of “<"or “>"

L _t S
5 5 7

L L
7 3 3

g5



Ordering like fractions

Ali, Ahmad and Sara bought a cake. Ali ate e of the cake, Ahmad
ate i of it and Sara ate i of it. Who ate the most cake?

R @ &

Denominators are same for all Frachons So, we will compare the numerators.

5 is greater than 1 and 2. So, ? is the greatest fraction.

Ahmed ate the most cake.

Let’s arrange these fractions in ascending order.

Write the smallest fraction first and the greatest fraction at the end.
1 2 o
8 8 8
>

1 3

Arrange — , =

7

—— is the greatest fraction. We will write it first.

Recall if you write the smallest number

first and the greatest number at the

end, it is called ascending order.

and 2 in descending order.

L is the smallest

fraction. We will write it at the end.

Recall if you write the greatest number
3 [_2] [_l] first and the smallest number at the
/ / / end, it is called descending order.
<€

p
Arrange the following fractions in ascending order:

1 4 3
) 9) 9)
Arrange the following fractions in descending order:
1 7 4
9 9 9
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Exercise 5.3
1.  Compare the fractions using symbols of “<"or “>".

1 9) ) 2 2 3
Ve lle Y lls 97 LT
d 1 3 a9 _L 2 5 5 t

8 8 9] 3) 7 7

2. Arrange the following fractions in ascending order:

BT 2

) 5 5 5
2 4 3
A A A
o 2 i
79 9 9
3.  Arrange the following fractions in descending order
1 9) 3
a) _ —_ >
8 8 8
2 4 1
Vs s s
o s 3
“ 13 13 13
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5.4 Addition and subtraction of like fractions

Ahmed ate —L of a cake. Sara cﬁe% of a cake. How much did they

eat altogether?

Both fractions show that the cakes are divided into same number of equal

sized pieces. So, we can simply add 2 and 1.

To add the fractions with same denominators, we simply add the

numerators and put it over the same denominator.

1, 2 _142_ 3
5 5 5 5

Ahmed and Sara ate % of the cake.

Ali colours —3 of a circle. He then erases i of it.

So,

How much fraction of the circle is left coloured?

Let's subtract % from —

5

S < = L
5

Both fractions show that the circles are divided into same number of equal

sized parts. So, we can simply subtract 2 from 3.

To subtract the fractions with same denominators, we simply

subtract the numerators and put it over the same denominator.

6, B -2 _38-2_.1
"5 5~ 5 "5
1

_1  of the circle is left coloured.
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Exercise 5.4

Add the fractions and colour the figure.

6 6 6

2. Find sum of the following fractions:

) )
a) Sy L= b) 2 . L _
9) ) —_J 4 4 —
) )
ST T P I
9 9 { ) 8 8 { )
3.  Subtract the fractions and colour the figure:
1 2 _
8 8 8
4. Find the difference between the following fractions.
2 1 _ 2 1
Q) — - — = b) : :
3 3 6 6
4 2  — ) b S
) — - = d) - =
7 7 8 8 . ‘

103



5.5 Multiplying whole number with fraction

Recall that if we multiply any number by 1, we get the same number.

1 X3=3 , §x1=5 etc

Similarly, if we multiply any fraction by 1, we get the same fraction.

1 1 3 3 O o
_— X ] = — X1 = — — X1 = —/—
2 : 2 S : o and 7 ! 7

Let’s multiply % by 2.
1

We know that multiplication is repeated addition. So, we will add -

two times.
X 2 =
1 ox2 =
3
1 2
So, X2 = —
* 73 3
Let's find 2 X 3.
7
We will add %three times.
2 2 2 _ 24242 _ 6
7 Y7t T 7 T3

.
Complete the following:

ts ek bt ()
- UUUuUUY




We have learnt to calculate the product using repeated addition.

2 y3 -2 L, 2 , 2 _2#2+2 _ 6
7 -7 7 7 7 7

Let’s also calculate this product expressing whole number as a

fraction.

3 is same as :1” )

Let's find _2 X 3
7 1

To multiply fractions, we multiply numerator
of one fraction with the numerator of other
fraction and denominator of one fraction

with the denominator of other fraction.

2 4.8 - 2x38 _ _6
7 1 7 X1 7
Find 3 X -
in =
8 .3 -_38x3 __9
1 7 1 x7 7
r \
Find the product of the following:
1 _
° X3 T
I.I.
eX T T
\. J




Exercise 5.5

1. Multiply the fractions by the given whole number and colour the

figures.
I I N I e e
b) X0 = - + + + =

2. Multiply the following using repeated addition.

1 (1 1 ) 2
D e A N2
. J \ J
4 A )
b) 5 X —o = =
. J \. J
3 / A )
) 38X 90 = )
\ J —
4 N )
. J \. J
y 4 N )
) 2 X 5= )
. J \. J
e N )
. J
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3. Convert the whole numbers into fractions and find the

required products.

1 [2 1 2 X1 2\
a) 2 X — = X = =
) 3 T 3 " 1x3 3
- N
b)5x+=
N J
) - N
C)7XF=
N Y,
- N
d) 5 x — =
N J
% N
e)3xl—ll=
N J

4. Solve and match the product with correct answer.

1
X 2XT\

1
x_
b) 5 6
o) 3x 2
1
X—
d b T
3
X —2
e) 3 13
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5.6 Division of a fraction by a whole number

. 1
D — :
ivide 5 by 3
1
We have to divide % by 3. 2
1
1
6

1

Now, the total parts are 6 and one part out of 6 is —— .

Let's split into 3 equal groups.

Fach —L— is now divided into 3 equal parts.

1 1
So, -3 =—
* 2 7377
Which means if —L_of a cake is divided into 3 children, each child will get

1

T of the whole cake.

Divide —L_ by 2.
|V|el+ y

Divide each —L— into two equal parts.

Each part now is L of the whole.

1 ., __1
’-}'2_8
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Divide the fractions by the whole number and colour the figures.

)

- 2 1 - o=

— - T 27
—
)

~ 3 L = 3=

_— .
N __
We saw that: L +3= L
AR 5

If you multiply % by % , you get % This means dividing a number by
another number is same as multiplying by the reciprocal of that number.

We can also say that multiplication is the inverse of division.

To divide ; by 3, we will take reciprocal of 3 and multiply the fractions.

The reciprocal of a number is

% .
‘Take reciprocal of the whole number. | 1 divided by the number.

Number Its reciprocal
@

a}e
éMuh‘iply the fraction with the reciprocal of the whole number.

Reciprocal of 3 is

Lo Ll _dxi_ i
2 2 3 2X3 6

( )
Solve the following:

1 . 1

——=—4 = X = —_— 2= X =

9) ! 7
. J

109



5.7 Equivalent fractions

Look at the circle. |
It is divided into 2 equal parts. S
% of the circle is coloured.

Now look at this circle.

It is divided into 4 equal parts.

2

of the circle is coloured.

You can see that the area coloured in both circles is same.

¢

2 0

We call such fractions equivalent fractions.

This means 1 and 2 are equal.

1

Equivalent fractions are fractions which have different numerators

and denominators but have same value.

g
Which of these pairs show equivalent fractions?

o
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Look again at these fractions.

1 2
2 4
You can see that to go from L to 2 we just doubled the numerator and

the denominator.

X2

7N

1

B

X2

C €

, which is equivalent to

If you mulﬁply% by%, you get
When you divide your circle in twice number of parts, you have to take twice

number of parts out to get the same fraction.

This means we can multiply numerator and denominator of a fraction with

same number and we will get an equivalent fraction.

. 2 2
Let ltiply —— by ——.
et's multiply ——by —
X2
.
"i\_/ 8
2 4
X2 3 8
You can see that —2_and —1_ also represent same fraction.
D S
2 4 8



2

Find equivalent fraction of -

Let's multiply % by %
X3 _
2 - & 2 6
5\/15 5 15
X3

You can see that g and 165 represent equivalent fraction.

Find the equivalent fractions for the fractions given below and

colour the figures.

3 6 4
X2 X2
X3 X4
S T
\_3/' N
X X
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L|.

Let’s find equivalent fraction of <

We know that we can multiply the numerator and the denominator of a fraction

by the same number and get an equivalent fraction.

Let's multiply A by 2
6 2
X2
4= 8
6\/12
X2

Now, we have 12 parts and 8 out of them are coloured.
1 and_8
6 12

We can also divide the numerator and denominator of a fraction by the same

is exactly the same.

You can see that the coloured part in

number and get an equivalent fraction.
-2
4 - 2
° \./ ]
+2

Now, we have 3 parts and 2 of them are coloured.

You can see that the coloured part is the same.

2

3

LI.
6 12



Look at this equivalent fraction pair. Can you find the missing

number?

1

3 6

We know that to find equivalent fractions, we multiply or divide numerator and

denominator of a fraction by the same number.

Recall your tables. To get 6 from 3, we will multiply 3 by 2.
3 times 2 is 6.

X2
- 2
3 N 6
X2
1 times 2 is 2.
is the required equivalent fraction.
( \
Find the missing number in each pair of the following fractions:
1 _ 3 1 3
3 9 5 10 4
2 - 6 2 - BRI, S
5 7 14 2 6
\ y




Exercise 5.7

1. Find equivalent fractions of the following and colour the figures:

O) % b)
]
L]
10

1

2

I _ [ ]

s O
2. Find equivalent fractions for each of the following by multiplying
or dividing the numbers given:

a) X 2 b) X3 ) x4
R I T o I T
* L " * L

X 2 X3 X4

d) =3 e) <+t f) +3

3. Find the missing numbers in the following pairs of equivalent

fractions:
gL _ 5 o 2 _ L o L - 10
s = O T s O
9 |:| 9 |:| 7 35



5.8 Comparing unlike fractions

Which fraction is greater, _; or % ?

; and g are unlike fractions. 1 4
2 6

To compare them, we will first convert them to like fractions, which means

both of the fractions should have the same denominator.

Look at the fractions again. 1 Y
2 is a multiple of 6. 2 6
Recall that 2 times 3 is 6.
This means we can write an equivalent fraction of ; which has the same
denominator as 1 , by multiplying Lby 3
6 2 3
X 3
EUE <
2 \_/ 6
X3 3 Y
3 4 6 6
Now, we can compare Z and : 6 6
3 < 4. So, 3 < i
6
1 4
Therefore, we can say that 5 < 5
( 3\
Which fraction is greater, 3 oD 9
4 8
\. J/
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Which fraction is greater, -3_ or _L_?
9) 3 3 1

3 5 3

— and % are unlike fractions.

5

We have to convert them to like fractions to compare them.

Let’s try to find a common denominator for both fractions.
Look at the denominators 5 and 3.

Recall the first few multiples of & and 3.

Multiples of 5: 5, 10,@, 20
Multiples of 3:  3,6,9, 12,@ 18

15 is the Least Common Multiple. LCM will be the common denominator.

3 _ [] 1 [ ]

= = = d —_— =
5 5 73 16
Let’s find the missing numbers now.
X3 X5
N\ N\
G T T
5. Al 3.  Al5
N N "
X3 X5
Now, we can compare — and S :
15 15
9 3.5 >
15 15
So, S_ >_1 9 5
> 3 15 15
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Exercise 5.8

1. Compare the fractions using symbols of “<"or “>".

1 1 1 5 2 1
_ _ b - v < -
) m ) 3 ) 3
d L 2 e _L 2 n o 2 3
2 6 2 3 3 m
4 3 1 1 2 3
g) —L -~ h)y — — i) -~ -
5 m 5 7 7 5
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5.9 Addition and subtraction of unlike fractions

thu*ris,L+L ?
2 8
.|.
1 1

2 8
Recall that same sized or like fractions can simply be added by counting the

number of parts in the numerators.

Look at the figures. Parts in both shapes are of different sizes.

So, we cannot simply add them. We will first have to convert them to same

sized parts or like fractions. X 4
R S
2 8
LCM of 2 and 8 is 8. N
X4
Since, 1 1 . We can add 1 and 1
2 8 8 8
4 1
+ =
8

[a—

)
8 8
+ =
SO, + 1 = 5
2 8 8

Add _1 and _2 .
3 15
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Let's add icmd L
9 6

Since, the fractions are unlike fractions, we will

convert them to like fractions. 1 —_—

3

Let's find LCM of 9 and 6.

Multiples of 9: 9,(18) 27, 36
Multiples of 6: 6, 12,(18) 24

18 is the LCM, which will be the common denominator.

%

i B |;| and 1 = |;|
e 9 18 6 8
% Let’s find the missing numbers.
X2 X3
w7 e 17 s
9 \/18 6 \/18
X2 X3
8 and — are like fractions.
18 18
18 18 18
So, 4 4 L _11 8 4+ 32 - U
9 6 18 18 18 18

Add 1 and 2
3 5
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Let's subtract 1 from i
2 9) -
The shapes do not have equal sized parts. So, we
4 1

cannot subtract —;From — directly.

o 2

We will first convert them to shapes with equal sized parts or like fractions.

Let’s find equivalent fraction for both 1 and _; such that they have a
5

common denominator.

Multiples of 5:  5,(0) 15, 20, 25
Multiples of 2: 2,4, 6, 8,

10 is the LCM. So, 10 will be the common denominator.

L} = |:| ond —1 = |;|
) 10 2 10
Let’s find the missing numbers.
X2 X5
N\ T\
4 - 8 4 L - 5
9) 10 2 - 10
N__" N
X2 X5
) 8 . ,
Now, we can subtract 0 from 0 by just subtracting the numerators.
8 _ 65 _ 3
10 10 10 _ —
So 4+ — 1 _ 8
9) 2 10 8 5 3
10 10 10
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Exercise 5.9

1. Find the sum of the following unlike fractions:

2 1 3
O)T"' b)T'FT:

1
3

0O O

d) - *

> 1 1
_c 4+_- = -
) 5T 3

2. Find the difference of the following unlike fractions:

0 -
= e T T

5 1 L
e T2 L

O O
O O

5 _ 1 82 _
) 5 T2 VT
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5.10 Improper fractions and mixed numbers

Look at the following shapes.

9

L|.
4 ¥ 4 - 4
7

In fraction , numerator is greater than the denominator. Such fractions

7

are called improper fractions. is an improper fraction.

A proper fraction has a numerator that is smaller than its denominator.

An improper fraction has a numerator that is greater than its denominator.

Look at the shapes again. ‘ G

4 3
4 "}
This is 1 whole circle.
Ll.
_— = 1

4 |3
We can also write it as a mixed number. / 4 \
There is 1 whole circle and 3 of a circle. whole number proper

3 fraction

is an example of a mixed number.

1

A mixed number is made up of a whole number and a proper fraction.
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Exercise 5.10

1. Write the improper fraction and mixed number for each of the

following.

a) 17 _
90 : -
O _ -4
TS
O _—4
@@e -~
d) ‘:l_ g
— N IR

‘) [
Bl ™o
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5.11 Converting fractions

1

Let’s convert a mixed number 2 —1 to an improper fraction directly.

"1 1=

We will convert the whole numbers into fractions erh same denominators as
that of proper fraction and add all fractions.

2 2 1 _ 5
2 T 72 M - 2
We can also do it mathematically by following these steps.

e

Multiply the whole number part by the denominator of the
fraction.

oL s oxo=y

e 2
Add the product to the numerator.

&
— — =
o 2 5 441=5
Write the result as a numerator over the same denominator.
1 _ 5
2—2 —2

s

Convert the following mixed numbers into improper fractions:

s

S

D10 0id

1
2

000l

OO0 00

4 3
35 t5=
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Let's see how we convert improper fraction to mixed number.

Look at the circles below.

K21 =

oF the circles are coloured.

Let’s convert this improper fraction to mixed number.

( )

Divide the numerator by the denominator. 2
%=2 with a remainder of 1 6 ) 13

- 12
Write down the quotient as a whole number. )
Write remainder as a numerator over the same | )

denominator.

13 1
=2 _—9o_
6 6

4 )

Convert the following improper fractions into mixed numbers:

7

O
O] 6 -
UJ
O]

o
]

00 0o

N

IEI

22 _
5 D

0o 0o
;|g
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