@ Fractions

By studying this lesson, you will be able to,
¢ identify proper fractions, unit fractions and equivalent fractions,
e compare proper fractions and

e add and subtract proper fractions.

9.1 Introduction

The picture below shows how a sister and a brother divided a Guava
into two equal parts.

R

The picture below shows how three people divided a cake into three
equal parts.

D 5 8
X o
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There are many such situations where a whole unit is divided into equal
parts.

In the first situation, a person received one part out of the two equal
parts of the Guava. If we numerically represent the Guava as 1, then
the numerical representation of the part a person receives is L . This
is read as “one half ”. 2

In the above second situation, a person received one part of the three
equal parts the cake was divided. If we numerically represent the cake

. . .1 ..
as 1, then the quantity one person receives is 3 This is read as “one
third”.

Let us consider further, the parts obtained by dividing a whole unit into
equal parts as shown in the pictures below.

Let us take the coloured quantity as one
unit , and represent it numerically as one.

The same unit is now divided into two
equal parts , and one part is coloured. The

coloured quantity is 1 This is read as

| HI

“one half”. There are two lquantities n
a unit. 2

The same unit is now divided into three
equal parts , and one part is coloured. The
coloured quantity is % This is read as

—_

. 1 ...
3 “one third ”. There are three 3 quantities
in a unit.

The same unit is now divided into four
equal parts , and one part is coloured. The

coloured quantity is 1 This is read as

“one fourth ”. There aré four L quantities
4

1n a unit.
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The same unit is now divided into three
I equal parts, and two parts are coloured.
> The coloured quantity is 2. This is read as

3

“two thirds .

3

Note

1 3
In general use, we read 7 as half, i as quarter and 438 three quarters.

If we consider each of the figures below as a whole unit, and
numerically represent each figure as 1, then the coloured quantities are

2

6
3
8

_____ , andg respectively.

7/

a2

>
9

9
What we have done so far is to,
e numerically represent the quantity shown by a unit as 1.
e divide that unit into equal parts.
e numerically represent the quantity shown by one or several of those
parts.
The numbers, which are less than one and greater than zero represented

in this manner are known as proper fractions.

Some examples of proper fractions are % %, % and
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There are fractions which are greater than one as well. You will be able
to learn those in a higher grade.

This picture has been divided into four parts. But, the

1
coloured part is not 7 of the whole unit.

(Exercise 9.1 )
\ W,

—

(1) Fill in the blanks given in the table.

Number | Number Q::: ?l::ety
Unit Represented | of parts of coloured The way of
quantity divided | coloured T e e reading
equally parts fraction
. I 2 I L One half
2

- -:| K I OO IV I
_ .:.:l ........................................................

-EE ........................................................

(2) Consider each of the figures below as a whole unit. Now write down
the coloured quantity as a fraction.

(1) (ii) (iii) (iv) (v)
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(3) Copy each of the pictures below and colour the quantity indicated
by the fraction.

M [

(1) |_____ b (111)

-----------------

B [NV S

9.2 The denominator and the numerator of a fraction

Consider the fraction ; )

Here, 7 1s the number of parts a whole unit is divided equally into. We
call it the denominator of the fraction. It is written below the line of
the fraction.

4 is the number of parts considered. We call it the numerator of the
fraction. It 1s written above the line of the fraction.

4 <—— numerator
7 «<——denominator

When we write a fraction numerically in this manner,

e the number written below the line 1s defined as the denominator of
the fraction.

e the number written above the line 1s defined as the numerator of
the fraction.

In a proper fraction, the numerator is always less than its denominator.

) . 1 1 1
Consider the fractions such as 337
one. Such fractions are called unit fractions.

1 .
and 3 where the numerator is

Such a fraction indicates the quantity of one part by dividing a whole
unit into equal parts. These fraction are important because they can be
used to explain other fractions.
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2.
Let us now explain = in terms of 1

Let us represent this by a figure.

1
This picture is divided into three equal parts. One partis 3 of

the whole unit. The coloured quantity, that is, % 1s two such

parts.

That is 2 is two %s.
3

Similarly,

3. 1 5 . 1 1 . 3
— is, three —s, = isfive —s and three —sis —.
4 4 7 7 5 5

P

(Exercise 9.2 )

(1) Fill in the blanks using the words “denominator” and “numerator”
appropriately.

3
(1) The......... of P 1s8.  (i1) The .......... of % is 5.

(2) Write down the fraction with denominator 5 and numerator 2.

(3) Out of the proper fractions given below, choose and write down the

unit fractions.
3 1 2 1 4 7 1 1

p— _ - _) _—

s 3 3 7 1 10 15 27

(4) Choose the appropriate value from the brackets and fill in the
blanks.

(1) % 1s.... %s. (one, two, three) (i1) ;is.... %s. (eight, seven,four)

L2 11 1 1

ii1) = 1S tWo............ s. (=, —, =) (iv) = is three........ S. (=, = —

( )3 (3 2’ )( ) ( A 4)
3 111 - .5 1 11

(v) Three.......... 1S 3 .(Es, gs,Zs) (vi) Five............. is <. (75, 3 Es)
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9.3 Equivalent fractions
225, ) —
» 1% Activity 1
Take two white circular shaped cards, of the

same Size.

Step 1 - Fold the first circular card once, so that it 1s
divided into two equal parts.

Step 2 - Fold the second circular card twice, so that it is
divided into four equal parts.

Step 3 - Unfold both cards and colour half of each of them. Then we
obtain the following figure.

Th? coloured portion of this card|| The coloured portion of this card

2
1S 5 of the entire card. 1S 1 of the entire card.

The coloured quantity of the entire card is the same in both cards.

Therefore, the numbers represented by % and % are the same.
2

1
Accordingly, 5 =1

Such fractions which represent the same value although they have
different denominators and different numerators, are known as
equivalent fractions.

Accordingly, % and % are equivalent fractions.
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Let us consider equivalent fractions further.

Slo olh WA —

The shaded quantities in each of the figures above are the same.

: 12 34
Therefore, the fractions =,=, =, -

24 6 8
equal. Therefore, these fractions are equivalent fractions.

and % represented by them are

Let us consider two other methods of obtaining these equivalent
fractions.

Method 1
I Ix2 2 . 1
—=——==, Here, the denominator and the numerator are multiplied
2 2x2 4
by 2.
1 Ix3 3 . .
—=——==, Here, the denominator and the numerator are multiplied
2 2x3 6 b
y 3.
1 1x4 4 . .1
T oxd % Here, the denominator and the numerator are multiplied
by 4.
I 1x5 5 ) .
> 5xs 100 Here, the denominator and the numerator are multiplied
by 5.

This shows that, by multiplying both the numerator and the
denominator of a fraction by the same whole number (except zero),
a fraction which is equivalent to the first fraction can be obtained.
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Method 2
2 222

Z_ _l, Here, both the denominator and the numerator are
4 472 2 (ivided by 2

3_3+3_1  Here, both the denominator and the numerator are
6 6+3 2 divided by 3

4 _4+4_1  Here, both the denominator and the numerator are
8 8+4 2

divided by 4

This shows that, by dividing both the numerator and the
denominator of a fraction by the same whole number (where the
division gives zero remainder), a fraction which is equivalent to the
first fraction can be obtained.

Example 1 Example 2
Write down two fractions Determine whether % and > are
: ) . 15

equivalent to % . equivalent fractions.

2 _2x3_6 2 2+2 1

10 10x3 30 10 10+2 5

R 2 _de 1

10 10+2 5 15 15+3 5

6 and ! are equivalent to 2. Accordingly, 2 = 3.

30 5 10 10 15

3 :

Therefore, % and 15 are equivalent
fractions.
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(Exercise 9.3 )

(1) Fill in the blanks so that you obtain fractions that are equivalent to
the first fraction.

i L1x2 2 (i) 3 _3x0_0O
3 3x 6 4 4x3 0O
.8 80 O 10 100 _0O
M 5n hea O 0 50200 2
v 4.8 0.0 i) 4_4+2 0O
>"0 36 O 8 8.0 O
(vit) E_ZXDZQ (viii) i:gzg
7 Ix 14 5 10 15
(2) For each fraction below, write down two equivalent fractions.
i L (i) 3 (i) 7
4 5 8
.. 6 8 o 2
(iv) — v) — (vi) =
12 10 7

(3) (i) Determine whether % and % are equivalent fractions.

(ii) Determine whether % and % are equivalent fractions.

(4) Write down a fraction having denominator 6, which is equivalent to 1
and a fraction having denominator 6, which is equivalent to % 2

9.4 Comparison of fractions

® Comparison of fractions having the numerator as 1

1

The figures below represent the fractions 3 and <.

—
-

5
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According to the figures above, it is clear that % 1s greater than % We

write this symbolically as 1 > 1

1 . . . .
Out of % and 3 the fraction with the smaller denominator is 1.

3

In this manner, out of two unit fractions, the larger fraction is the
fraction with the smaller denominator.

e Comparison of fractions having the same numerator

Compare the fractions 2 and 2.
3 5
2 I 2 . 1

We learnt that, 3 1S two Es and 3 1S two 5S:

: 2
Since 1 > l, we have 2 > —.

3 5 5

In this manner, out of two fractions having the same numerator, the
larger fraction is the fraction with the smaller denominator.

e Comparison of fractions having the same denominator

Suppose a cake is cut into five equal parts and brother took three parts
while sister took one part. Here, brother has taken a larger portion of
the cake. Let us represent this by a figure.

The portion that brother The portion that sister has

has taken is 3. taken is 1.
5 5

| W

. 3 1 . . 1
Accordingly, 3> 3 We can also write this as 5 <
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Let us consider another example.
Fractions having 6 as their denominator are represented in the figure
below.

Out of two fractions having the same denominator, the larger
fraction is the fraction with the larger numerator.

Example 1

4 1 2
Arrange the fractions g = in ascending order.

thr—

1 2
3 <= 5 <g The ascending order of these fractions is %

b

2
5

SRS

® More on comparison of fractions

. . . 1
Let us consider the comparison of fractions such as E and %, where
the numerators and denominators are not equal.
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Let us write these fractions as fractions having the same denominator
using equivalent fractions.
Thereafter, we can identify the larger fraction as in the earlier situation.

1 Ix2 2

6 6x2 12
2 s greater than 2
12 12

That is, S22 Accordingly, El >1
12 12 12

6

Example 1

: 1 3
Select the larger fraction out of 5 and 7

1 1x2 2
2 2x2 4
: 32 3 1 L3
Since " > 7 we have 2 -~ _. Therefore, the larger fraction is X
4 2

(Exercise 9.4 )

(1) Find the largest fraction out of the fractions in each of the following

parts.

11 o1 L
(1) iy (i) 77 75 (i) g° 3

oy L1l w1 22
(1v) 537 12°5 6 3°5

.. 55 i 3 3 .4 4 4
vil) =, = viii) 2. 2 ixX) —, —, —
()7,6 ()4,8 ()957
(x) 6 6 6

117177 13

(2) Fill in the blanks by inserting one of the symbols < , > or =
appropriately.
(i 1 3 i 8 5 (i) 1 1
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(iv) 2.2 v 4 4 wh L2
7 11 9 7 3 6
.. 6 3 e 7 2 . 3 9
Vi) —........ - vily)  — . — X) —....... —
(vid 10 5 (vit) 18 3 ) 4 12
2 1
(X) Do ) =2 1 (xif) +o.. L
5 2 10 9 2 11
(3) Write down the fractions in each of the following parts in ascending
order.
~ 1 1 1 .. 4 4 4 .. 3 51
(1) —y T (11 T T o (111) Ty s —
7 49 ) 50117 8 8 8
7 115 15 7 o707 13
v) — — — v) - . ___ V1 ° )
WM Vo en iz

(4) Write down two fractions less than 1 and having different
denominators to each other. 2

9.5 Addition and subtraction of fractions

e Addtion and subtraction of fractions having the same
denominator.
A cake was brought home. Mother divided it into 8 equal parts. Then

one part is 1 of the whole cake.

%
. .2 ) ..
Damith ate 2 parts, that is gof the cake at tea time. His sister ate another

.1 . . .
part, that is 3 of the cake at tea time. The total amount Damith and his

sister ate 1s three %s. That 1s, %

2
Therefore, when a quantity of 3 is added to a quantity of % , the total

quantity is 3
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Let us show this symbolically.
21 3

8 8 8
In this manner, when adding two fractions having the same denominator,
the denominator of the answer is the same as the denominators of the

added fractions. The numerator of the answer is the addition of the
numerators of the added fractions.

Example 1 Example 2
Add 2 to 1. Find the value of 2, 2.
4 4 9 9
2,1 24 St s
4 4 9 9 £
_3 -2
a 5

e Subtraction of fractions having the same denominator

Lakindu received 3 Olf a chocolate that can be divided into 5 equal
parts. A part equal to 3 of the entire chocolate was given to Sakindu,

from the part % that Lakindu recieved.

Then, Lakindu was left with % of the entire chocolate.

The entire chocolate “

The part received— R

_____________

The part remaining with Lakidu % The part given to Sakidu %
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Let us represent this symbolically.

W | W

2
5

WD | —

When subtracting fractions having the same denominator, the
denominator of the answer is same as the denominator of those
fractions. The numerator of the answer is the value that is obtained by

subtracting the numerator of the second fraction from the numerator of
the first fraction.

Example 1 Example 2
Find the value of >—2 Find the value of 10 4
T 7 13 13
S 2.5-2 10 4 10-4
77 1 13 13 13
3 _6
Example 3
Find the value of - —
15 15

7 2 7-2 5

515 15 —1s If it is necessary, the following equivalent

5.5 15 fraction can also be obtained.
" 15+5
_1
3
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(Exercise 9.5

o

—

(1) Simplify the following.

2 1 11
@ 2,1 b) Z4- © 1,1
5+5 7T 1 9 9
1 2
@ 1.2 e L.z ® 2.1
6 6 4 4 11 11
@ 3,1 hy 343 M 7.5
5 5 8 8 12 12
N 4 2 3.3 4 3
) X4z k — = o 2.2
(J 7+7 (0 10 10 8+8
2 3 73 2 1
m) <.° n -+ (0) £, 2
™ 6 6 ™ 15 15 777"
3 4 2
® 2:3.1 @ 42 2 ® 3,1,
8 8 8 10 10 10 9 9
1 2 3 7 6 2
s) 424 t L. 2=
(s) et (t) TRETAT

(2) Write the relevant values in the boxes.

@ 2_7-0_0 s _20-2_[]
9 9 9 7 7 7
o7 3 000 @7 4 000 _0
10 10 10 10 8 8 [ O
o7 000
1515 [ O
(3) Simplify the following.
@21 0 Z-1 © 2L
d 3 1 6_1 7.3
(d) i ©  g-3 ® 3
6 5 5 4 . 6 1
©® 7717 (h) 5o (i) P
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5 4 11 4 ) 9 4

. S 4 Kk 11 4 9 4
k 6 6 (0 15 15 13 13

53 7 6 17 7
(m) g_g (n) 5—5 (0) %_%

(4) Write the relevant values in the boxes.

7 O 0. 3.5 6 0O_7
@ 575 s ® g TeTy © gty
@ 2,006

777 7

e More on addition of fractions

: : 2 :
Let us consider fractions such as 10 and —, where the denominators
are different. 5

2

3
Let us add 10 to g

Find the fraction having denominator 10, which is equivalent to 3

2 2x2 4
5 5%x2 10
3 .2 3 4 7
=~ 4+ = Z 4 T =L
Therefore 10 5 10 10 " 10

First, fractions having the same denominator, and which are equal to
the given fractions are obtained in terms of equivalent fractions.
Thereafter, the addition is carried out.
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Example 1 Example 2
; 1 1 . 2
Find the value of —+—. Find the value of 5 +-—.
2 4 3 15
2 4 2x2 4 3 15 3x5 15
:g+l :Q.FL
4 4 15 15
_2+1 _10+1
34 15
:Z 11
] 1=5

e More on subtraction of fractions

. . 1 1 .
Let us consider about subtracting 2 from 5 where the fractions have

different denominators.

. . . 1 . .
Let us write the fraction equivalent to 5 having 4 as the denominator.

1 1x2 2

5:2><2ZZ

Then,

11 2 1

2 4 4 4
21
4
1
4

Here also, subtraction is carried out by obtaining fractions equivalent

to the given fractions with the same denominator.
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Example 1 Example 2

Find the value of l—z. Find the value of E_i'
10 5 3 12

2 3 2x4 3
[ 3 12 3x4 12

10 5 10 5x2

_8 3
_7_4 12 12
10 10 5 3
_3 "2
10 5

12

Exercise 9.6 )

(1) Simplify the following.

1 1 1 1 3 3
L b) L. 22

(a) i (b) 23 (c) o0ts
@ L3 (@ 242 m 2+ 2
4 8 9 3 7 21

3 2 2 11 2.2

(g) 13 (h) 3% 0 1573
. 3 3 3 2 1 11
22 K 4= ) L4

0 4+20 ® 18+3 ® 4+24
7.2 1.5 5 2
(m) 30 3 (n) E"‘E (o) E+§

(2) Simplify the following.

11 3_1 3.3

(a) s (b) 13 © 377
5 2 g 2 3.5

(d) g—g () E—g (H 4 12
17 5 4 7 132

©® 376 0 3759 O 153
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2 5 19 3 27 5

) E_E (k) %_Z M %_g
my 3_17 m 1_5 © 2_2
4 24 2 16 3 21

(3)On Monilay Amal read % of a story book. On Tuesday he read

another 1 of the book .What fraction of the book was read in total

by Amal on the two days?
(4) Father spends L of his monthly salary on his children's clothes and
4
éof his salary on books.

(i) What is the total amount spent as a fraction of the monthly
salary?

(i) How much more is spent on clothes than on books as a fraction
of the monthly salary?

9.5 A fraction of a homogeneous collection

We already know to express parts of a whole unit as fractions. Now, let
us express a part of a collection as a fraction.

Let us take a collection of four balls as a
. . . unit. Remove one of it. Then, the amount of

.. .3 .
balls remaining is 2 asa fraction of the

collection.

From a collection of five flowers, the amonut
% % % of purple flowers is % as a fraction of the

collection.

Qe

From a collection of seven

oo 0 oo 0 0 2o)| buttons, the amount of brown
[elNe] [e}Ne] [e}Ne] 4

buttons 1s = as a fraction of
7

the collection.
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% :{ﬁ‘ Activity 2

Fill in the blanks in the table given below.

Total Number of Coloured quantity as

number coloured a fraction of the total
Collection of parts in parts quantity
the
collection
1
B ] 2 1 -
2

QOO s e [
Lo | o | e |

D G O
>

( Miscellaneous Exercises ))

(1) Write down the coloured part as a fraction of each unit given below.

(2) Consider a suitable figure as a unit and represent each fraction given
below.

1 .. 4 . 5
@ % () 7 (ii1) (iv) p3 V) =

LGy 10 ) 8
7 15 12

O G S G

(4) Write down the fractions 842 and E, in ascending order.
3

and —, in descending order.
18
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(6) Find the value of the following.

N 12 .71 ... 10 4 .47

) —+= i) ——— i) ——— v) ———

() 2+10 @ g8 4 (i) 13 13 ) 5 15
111 112 1 1 L1021

v) E+E+€ (vi) __|.§_|.B (vii) Sttty (vii1) 5 t13732

. 1 5 1 1.2 1
() Fe+g+7 ) 7575 20

(7) Father distributed l 1 and % of his money among his three

- w

children. 3 4

(i) What is the total amount given to the children as a fraction of

the father's money ?

(i) What is the difference between the greatest amount and the least

amount received as a fraction of the father's money?

Fractions with numerator equal to one are known as unit fractions.

Fractions which are less than one and greater than zero are known
as proper fractions.

By multiplying or dividing both the numerator and the denominator
of a fraction by the same whole number (except zero), a fraction
which is equivalent to the first fraction can be obtained.

The answers obtained by adding or subtracting fractions which
have the same denominator also have the same denominator.

In adding fractions having the same denominator, the numerator of
the answer is obtained by adding the numerators.

In subtracting fractions having the same denominator, the numerator
of the answer is obtained by subtracting the numerators.
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