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Chapter 4
Fractions

FRACTIONALPARTOFA COLLECTION

Inthe previous classes we have learnt the meaning of a collection in the following two ways :
1. Partofawhole

A fractional number or a fraction indicates a part or parts of a whole.

5
Forexample,the coloured part of the figure represents 8 of the

whole, i.e., 2 indicates 5 parts out of 8 equal parts of a whole.
8
6 ;
Similarly, 8 indicates 6 parts out of 8 equal parts of a whole.

2. Part of a collection or group of objects

To understand fractional part of a collection, let us consider a
collection of 12 apples.

If we divide the collection into three equal parts, we get 4
apples in each of the three parts.

Thus, one-thirdof12is 4, i.e.,

lOf 12=12x10r 12 + 3 =4.

3 3 : _
Similarly, to obtain % of the collection, we divide the collection h% %

into four equal parts and take 3 such parts. In the given figure, there

are 12 apples in 3 parts out of 4 equal parts of the collection, i.e.,
3 3 .
20l 12=24x70r (12x8) +4=9 % %

Therefore, we conclude that the fractional part of a collection is determined by dividing
the collection into subgroups equal to the number representing the denominator of the
fraction. We then take the number of subgroups equal to the number representing the
numerator of the fraction.
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e
¢ Testing Time 4.1
1. Lookatthe figure given below and answer the questions that follow:

a4 Ta 24 Za
A ol ad ad
(a) How many hats are there in all?

1
(b) Find 5 of the total number of buttons.

4
(c) Find 5 of the total number of buttons.

2. What fractional part of the collection of 24 cups do the following crossed cups

: TRAR 4244
dddaddads

(b)

3. Find % of a collection of:

(a) 8stars (b) 12tables (c) 18apples
(d) 42dogs (e) 56 pencils (f) 72pens
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4. Find ; of a collection of:

(a) 14 mangoes (b) 28toffees (c) 35pens
(d) 49toys (e) 63birds (f) 77 kites
5. Find g of a collection of:
(a) 10balls (b) 15dolls (c) 25balloons
(d) 45coins (e) 50birds (f) 70 marbles
FRACTION AS DIVISION

If4chocolates aredistributed equally among4 students, how many chocolates does a studentget ?
Clearly, 4 + 4 = 1.

Similarly, if 12 chocolates are distributed equally among 4 students then each student will get
12 + 4 = 3 chocolates.

Butif 1 chocolate is to be distributed among 4 students, u E u u
then how many chocolates will a student get ? 3 " " "

Inthis case also astudentget 1 +4,i.e., % 4 4 4 <
5
Similarly, if 5 chocolates are to be divided equally among 4 students, theneach willget 5+4 = i

What do you observe?

We observe that a fraction can be expressed as a division. Conversely, division can be expressed
as a fraction.

Testing Time 4.2

1. Write each of the following as a fraction:

(a) 8+2 (b) 12+3 (c) 45+5 (d) 48+8
(e) 63+7 (f) 78+13 (g) 84 =21 (h) 150+25
2. Write each of the following as a division:

@ 2 0) > © — @ =

5 11 13 22

10 18 25 32

L 4 o e 7 il
(e) 19 () o9 (9) 28 (h) 105
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KINDS OF FRACTIONS

Like Fractions: Fractions having the same denominators are called like fractions.

2 3 4 5

Forexample, £, =, =, = etc.are like fractions.
r 7 7 7
Unlike Fractions: Fractions having different denominators are called unlike fractions.
Forexample, g, §, Z, §etc.are unlike fractions.
3 6 8 9
Unit Fractions: A fraction having numerator 1 is called a unit fraction.
Forexample, l, l, 1 etc. are unit fractions.
2 4 5

Proper Fractions: A fraction in which the numerator is less than the denominator is called a
proper fraction.

Forexample, E, Z, E,g etc. are proper fractions.
4 9 16 28
Improper Fractions: A fraction in which the numerator is greater than the denominator is called

animproper fraction.

Forexample, gi -9~ ]775 %g. etc. are improper fractions.

4
Equivalent Fractions: Two or more fractions which indicate the same fractional number are
called equivalent fractions.

1 2 4
2 4 8

It is clear from the above figure that% % and% are equivalent fractions.

We can express the above fractions as

1x2 2 3 1x 4 _

1
D% D 4 2 2x

L
8

N | =
o
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What do you conclude ?

We conclude that an equivalent fraction of a given fraction can be obtained by multiplying the
numerator and denominator by the same number (except zero).

Further, 4 4:4 1
8 8:4 2
2_2%2 _1
4 432 " 2

What do you conclude?

We conclude that an equivalent fraction of a given fraction can be obtained by dividing its
numerator and denominator by their common factor (other than 1), if any.

In view of the above, we can generate equivalent fractions of any given fraction by:

=% multiplying its numerator and denominator by the same number (otherthan 0 ) or,

= dividing its numerator and denominator by their common factor (other than 1), if any.
These are illustrated below:

g_ 3x2 g
7 7x2 14
E_ 3x3 B 3
7 7%3 B
Thus E i amdg re equivalent fractions
"7 12 21& quiv a 2
Simi]ar]y, E:H: E
6 16=4 4
21_21:7 _ 3
28 28+7 4
12 21 3

Thus, 16 28 and 3 are equivalent fractions.

Example 1: Replace ] by the correct numeral :

2 8 o [
o — b =
(a)SD B %=
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Solution:

Example 2

Solution

Example 3

Solution

: Since, 32 = 8 x 4, so we multiply both the numerator and the denominator of
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(a) We look atthe numerators.

Since, 8 = 2 x 4, so we multiply both the numerator and the denominator of
2

g y 4.

2 2%x4 8

5 65x4 20

Thus, replacing by 20, we get 2 = i
5 20

(b) Welook atthe denominators.

Since, 5 = 15 = 3, so we divide both the numerator and the denominator of

9

EbyB

3_9+3 B §

15 15+3 5

Thus, replacing by3,wegeti=§ ;
> 5

8
: Find an equivalent fraction of — whose numeratoris 32.

15
15

32
Hence, E is the required fraction.

: Find an equivalent fraction of g whose denominatoris 63.

: Since, 63 =9 x 7, so we multiply both the numerator and the denominator of E

by7.

el Hence, g—g is the required fraction.

©|[H
i
X
~
N
[0 0]
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We can check whether the two fractions are equivalent or not by cross multiplication.

If two fractions are equivalent, then

Numerator of the first x Denominator of the second =

Denominator of the first x Numerator of the second.

Example 4 : Check whether the given fractions are equivalent :

5 10 6 30
peg b 1
@) 9 18 (b) 11 44

Solution: (a) Bycross multiplication, we have
5x18=90 and 9x10=90
Since the two products are the same, the given fractions are equivalent.
(b) By cross multiplication, we have
6x44=264 and 11x30=330

Since the two products are not the same, the given fractions are not
equivalent.

MIXED FRACTIONS OR MIXED NUMERALS
A whole number together with a proper fraction is called a mixed fraction or a mixed numeral.

For example, numbers such as 1% and 2% are mixed fractions or mixed numerals.

In 1% and 2% ,1and 2 are whole numbers and % and g are proper fractions.

CONVERSION OF IMPROPER FRACTIONS INTO MIXED
NUMBERS (MIXED FRACTIONS) AND VICE-VERSA

Let us consider some improper fractions: Mixed number
: remainder
= gaotiont 4 e eon
%= 5gz= 24.%:1...%,0”% RERHAASE divisor

Pictorially, it can be shown as

| o1

M 4 e
5

2

e 4=

5
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Similar! E_w_§+§_1+§,or1§
e 8" 8 B8 8 B
g:-18-’-“:]':1—84-2: 2+£’0r2£
9 9 9 9 9 9
So, 1% , 1% and 2%are mixed numbers.

We have converted above improper fractions into mixed numbers. Conversely, we can
convert a mixed number into animproper fraction.

Let us consider the mixed numbers 1; and 3%.

4 1, A4_1x7 4_7+4 11
—=l4+== -+ — = = —
P 7 7 7 ¥ 7
5 5 3x12 5,486+6 4|

Similady, 3 . =3 4 >~ = + =
12 12 12 12 12 12

A simple and quick way to convert a mixed number into an improper fraction is given below:

(4 _1x7+4 11 58 3x12+5 41
7 7 7 "2 2 19"

A
2 5 13 6 4
(C) = TErrgl ey oy Ty
8 16 9 7 156
3998 7
M 9'10'8 5 10
2. Which of the following fractions are proper fractions?
5 12 13 24 42
(@) 8 (b) 17 (©) - (d) >7 (e) 38
3. Which of the following fractions are improper fractions?
9 22 2 16 43
(a) 10 (b) 12 (c) 3 (d) 20 (e) 38
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4. Which of the following are unit fractions?

6 2 1 11 1
@ 3 b) ¢ © 5 (@) 72 e 5
5. Checkwhetherthe given fractions are equivalent:
2 8 5 36 3 9
@ 520 ®) 9 % © 721
4 24 6 30 8 60
d Fr. | — S | ——— f R | —
@ 1755 )13’ &5 0315 32
6. Replace |:| ineach of the following by the correct number :
@) 5 10 b) 4 12 © 8
g == i ¢ .
9 w 11 44
9 L 3_2
@ 15 ~ 60 © 5~ 15 8 ]
7. Findtheequivalentfractionof:
4 3
(a) o having numerator 12 (b) 8 having denominator 32
9 8
(c) 11 having denominator 99 (d) 14 having numerator 4
(e) 80 having numerator 2 (f) 35 having denominator 7

FRACTIONS IN LOWEST TERMS

A fraction is said to be in its lowest term (or in simplest form), if the HCF of numerator and
denominatoris 1.

1 2 5 8
Fractions 5 ' g ' 7 'q3 areallin their lowest terms. To express a fraction in its lowest term,

we divide the numerator and denominator by their HCF.

Example5 : Reducethese fractionsintheirlowestterms:

8 21
(@ 20 (b) 54
Solution : (a) Here, numeratoris 8 and denominatoris 20.

Let us find the HCF of 8 and 20.
Factorsof8are1,2,4and8.
Factorsof20are 1, 2,4, 5, 10 and 20.
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Common factorsof 8and 20 are 1,2 and 4.

.. HCFof8and20is 4.

8 8:4 2
Thus, 5= 2045

Thus,% is the simplest form or lowest term of % .

(b) Here,numeratoris 21 and denominator is 54.
Let us find the HCF of 21 and 54 by long division method:

21) 54 (2
- 42
121 21 (1
=12
9)12 (1
-9
3) 913
-9
70 .. HCF of 21 and 54 is 3.

Thus, 2_1=21+3=1
54 54+=3 18

Hence, 7 isthe simplest form or lowest term of 21
18 54

: ':- Testing Time 4.4

Which of the following fractions are in its lowest term?

8 12 3 25
a) — h)— o) = o ==
(a) 5 (b) 14 (c) = (d) A0
Reduce each of the following fractions in its lowest term :

9 12 32 56
a) — b) — g)——= djy =
()38 ()28 ()40 ()70

108 116 75 o1
(€) — () — @ — (h) —

220 312 80 260
M 75 g 182 (k) 140 ) 199

120 54 245 346
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TOFINDTHE FRACTIONAL PART OF ANUMBER/QUANTITY

Study the following examples:

Example6

Solution

Example7

Solution

Example 8

Solution

: Find:

2 4
—of 18 b) — of 35
@ 3 (b) 2

: (@) Since,18+3=6 and6x2=12

2
Therefore, 3 of 18=12.
(b) Since,35+5=7and7x4=28

4
Therefore, 5 of 35=28.

: Aclass has 42 students. g of the class went on a picnic. How many students went

on the picnic?

5
: = indicates that 42 students is to be divided into 7 equal groups and then 5 groups

7
are taken.

So, first we divide 42 by 7.
42 +7=6

.one group has 6 students.

Now, to find the number of students of 5 groups, we multiply 5 by 6.
5x6=30

Therefore, 30 students went on the picnic.
7

: Shekhar bought 24 oranges and he ate 4 of them. How many oranges are left with

Shekhar now?

: To find the number of oranges left, first we divide 24 by 8, i.e., 24 + 8 = 3 and now

multiply3by 7,i.e.,3x7=21.

So, Shekhar ate 21 oranges.

. Oranges left= 24—-21=3.
Thus, Shekhar has 3 oranges now.
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aa-"-j ':' Testing Time 4.5

Determine the value of the following:

1 2 5
—of 8 — of 24 — of 48
(a) 5 © (b) 3 () §°
4 11 16
—of 9 — of 16 — of 27
@ g© e) g © M 3 ©
5 2 5
— of 54 — of iy — of 1000
(9l 75 (h) o of 50 0 o5
Find :
5 9 ! 7
a) — of335 b) — of 50 paise c) — of 4201
@ 3o (b) of 50p © 5o
(d) 2 of 40m © 2 of 63km ) L of 26 kg
8 4 13
2 . 3 . = g &
(9) gof 3 kg (in gram) (h) = of a day (in hours) (i) : of an hour (in minutes)
Fill in the blanks with fractions in lowest terms:
(@) 4 hoursis ............ of a day.
(b) 200 gis ............ of 1 kg.
(€) S yearsis ... of a decade.
(d) 50 paise is ............ of one rupee.
(e) 40cmiis ............ of a metre.
(f) 9 months is ............ of one year.
(g) 15 seconds is ............ of a minute.

A class has 56 students. ; of the class went on a picnic. How many students went on the
picnic?
Rinku bought 30 balloons. She distributed % of the balloons among her friends. How many
balloons did she distribute?
A shopkeeper bought 550 candles. He found that 11_1 of the candles were defective and he
did not sell them. How many candles did he sell ?
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COMPARISON AND ORDER OF FRACTIONS

In previous class, we have learnt comparison of like fractions. We know that of two given like
fractions, the fraction with greater numerator is greater. For example,

3 5 5 3
= o, —>—
8 8 8 8
7 8 8 g
—<— o, —>—
15 15 15 15

We have also learnt that three or more like fractions can be arranged in ascending or
descending order by arranging their numerators in ascending or descending order.

For example, the fractions

4
< —<
9

©O|—=
|,
A
(e NN
A
0| o

7 . :
-, —, —, —, — canbearrangedinthe ascending order as

—, —, —, —, — can bearranged in the descending orders as
1414’14’ 14" 14 g 9

i 9 8 5 3

—>—>—>—>—,

14 14 14 14 14
COMPARISON OF FRACTIONS HAVING SAME NUMERATORS AND
DIFFERENT DENOMINATORS

If two or more fractions have the same numerator but different denominators, we can compare
them as explained below:

Consider two fractions % and % .

Note, that they have the same numerator.

Now, 4 _4x3 _12

6 6x3 18
and 4 _4x2_8
9 9x2 18
Since,12>8,12 A 8 ,ie,4 | 4.
18~ 18 6 9

What do you conclude?

We conclude that out of two given fractions with same numerator, the fraction with greater
denominator is smaller.
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Arrange the following fractions in ascending and descending order :

813’614’ 9

: We arrange the fractions in ascending order or descending by looking at their

denominators.

F H H d' d . i < E < é < E < §
ractions inascen Ing oraer: 14 13 9 8 6
5

Fractions in ascending order: E > § > E > i >
INBECendNgardor e =8~ 8" 18 14"

COMPARISON OF FRACTIONS WITH UNLIKE NUMERATORS AND UNLIKE
DENOMINATORS

When like and unlike fractions are given together, we can also arrange them in ascending or
descending order by converting them into like fractions.

Example10:

Solution

Examplei1:

Solution

Compare s and 3 :
7 6

: Since the given fractions are unlike, we convert them into like fractions

3 3x3_ 9 5 5x2 10

as == - s o e
4 4 x 3T %2 12
The fractions 9 and e are like fractions.
12 12
Clearly, 3 < 10
12 12
¢ 10 9
ie., — >,
12 12
Arrange the following fractions in ascending order :
=L LD
3486
: The givenfractions E l, % and g are unlike fractions.

Therefore, first we must convert them into like fractions. For this we find the LCM of
denominators.

LCMof3,4,8and6is 24.
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Now, we make the denominators of given fractions 24.

2 _2x8_ 18, 1 _1x6 6
3 3x8 24" 4 4x6 24
7 _7Tx3_ 21 5 5x4_ 20
8 8x3 24" 6 6x4 24
Now, comparing the numerators of the above formed like fractions,
wehave6<16<20<21.
Hence,£<ﬁ<@<ﬂ.
24 24 24 24
1. 2 5 7, . ,
Thus, 2 < 3 < 5 < g s the required ascending order.

o

1. Compare each pair given below using>or<or=:

2 1 1 1 2 2
@l s by 7= HAEE (@)
5 8 ./ D 6 6
@513 nsldsg @003
y B 1 . 18 18 11 13
2 = _3 Lo k) — — I
0Lz Dzeldzg ®Wigllig 0
2. Arrange the following fractions in ascendingorder:
35217 el SN 4
@ 89238 (b)-38"378" 2’ 10
58 b b b r X ¥ F
(C) a2 ¥ ek E (d) T T o
4 8 12 16 8 15 16 12
3 % 1 4 2 1 3 7
© 910" 3 15 Mg 16" 18" 3
3 Arrange the following fractions in descending order:
73152 139 11 17 15
@ 9'9'9°9" 9 b) 30" 30" 30" 30" 30
8 2 14 7 1 12 11 9 16 8
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ADDITION OF FRACTIONAL NUMBERS

In class IV, we have learnt the addition of like fractions. In this class, we shall learn the addition of
unlike fractions.

REVISION-ADDITION OF LIKE FRACTIONS

Rule. To add two or more like fractions, we add the numerators of the given fractions. The
number thus obtained becomes the numerator of the required fraction and the denominator of
this fraction is the common denominator of the given fractions.

Sum of numerators

i.e., Sumoflikefractions = - .
Common denominators

Example12 : Add :

1 3 2 4 4
= by T R R
5 5 15 15 15
Soluti 1,3 129 8
olution (a) st5° 5 T 5
2 4 7 24447 13
() 7+ 75 + 75 I R =
15 15 15 15 15

ADDITION OF UNLIKE FRACTIONS

Rule. To add unlike fractions, we first change them into like fractions. For this, we find
corresponding equivalent fractions having the same denominator and then we add them
as usual.

E I13'»¢'\dd'g+i
xample 13 : '3t%

- 2 4 - .
Solution 3 and 5 are unlike fractions.

Let us find their equivalent like fractions.
The L.C.M.of the denominators of 3and5is 15.
Now, we convert the fractions into equivalent fractions with denominator 15.

2. %8 W (since 15 + 3 = 5)
3 3x5 15

and £=4x3=B (since 15 =+ 5 = 3)
5 5x8 15
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Thus,g+i=E+E
3 5 15 15
_10+12

15

_22

"~ 15°

In view of the above, when we add unlike fractions, we take the
Step 1. Findthe LCM of denominators of unlike fractions.

Step 2. Convert unlike fractions into equivalent like fracti
denominator.

Step 3. Add like fractions so obtained.
Example 14 : Solve:

1 1 1
(R = i
3 4 6
) 2 e
6 9 4
Solution :(a) &+ + SR 1 x 2
olution .(a)3 4 6 3x4 4x3 6x2
-4 3.2 (LCMof
127127 12
“B+3+42 v_ o
A €T .
_i k\;
12 ~
-8
4
(b) =
5 4 3 5x6 4x4 3x9
—+—+= + %
6 9 4 =6x6 9x4 4x9
30 16 27
— i il e
36 36 36
_ 30+16+27
36
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following steps:

ons with their LCM as common

3,4and6is 12.)

.'/

\._H_'_,_

=
N

ﬂ-.\l

J
—
-‘I

specifically.

P— -
— e e—

(LCMof6,9and4is 36.)

73
36
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1. Find the equivalent fractions in each of the following with lowest common denominator:

3 7 5 2 4 7 8 6
— and — — and — — and — — and —
(a) 2 an 3 (b) 8 an 3 (c) 3 an 5 (d) 35 an a
2. Add:
2 4 4 3 3 1 2
(a) gand ? (b) gand ? (C) Zand g (d) —aﬂd ?
2 3 3 2 8 2 1
— and — — and — — and — —and—
©) 70 %" 5 M 70 2" 25 @paes O 5
3. Findthesum:
2.1 o LB 8 §.9 .18 9. 5.7
Bl E"E ® 0 15" s © g*16 " 24 ()4 12 '8
13 .9 8 3 24408 .2 12
@5 02w Oz'3ta @stats Morerg
2 6 11 7 5
2 6 11 N 7L
W 3+7" 28 0 7+8% 12

SUBTRACTION OF FRACTIONAL NUMBERS

In class IV, we have learnt to find the difference between two like fractions. Now, we shall learn to
find difference between two unlike fractions.

REVISION -SUBTRACTION OF LIKE FRACTIONS

Rule : To subtract a like fraction from another like fraction, we subtract the smaller numerator
from the greater numerator. The number thus obtained is the numerator of the required fraction
and the denominator of this fraction is the common denominator of the_given fractions.

i.e., Difference of like fractions =

Example 15: Subtract g from 5

. 5
Solution : 9

_4 5-4

Difference between the numerators
Common denominator

5

9~ 9 -

Q=
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SUBTRACTION OF UNLIKE FRACTIONS

Rule. To subtract a fraction from another fraction of unlike denominators, we change both the
fractions to equivalent fractions of common denominator and then subtract as usual.

Example 16: Subtract g from %

Solution : LCMof8and 16 is16.
So, we change the given fractions to equivalent fractions with 16 as denominator.

5 5x2
Now, o = gx 2
10
16

183 5 13 10
16 8 16 16
13 -10
16
3
6
Example 17: Find the difference between E and 19
15 25

Solution : LCMof15and25is75.
So, we change the fractions to equivalent fractions with 75 as denominator.

Now, 14 _ 14x5
15 15x5
70
- 75
19 19x3
and 55 = 25x3
57
=75
Since 70 > 57,s0 i > E-
S0 75 = 78
70 57 _70-57 _ 13
75 75 75 T 75
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1. Solve
5.6 I 3_5
B 5~ 1 k)13~ 2 ©7 12
21 1 5 6
d — - — 1- — fy 4—- —
@ 28 ~ 32 T M) 10
2. Subtract:
2 4 5 5 7
— from — — from — — from —
@ 5 9 (0) 29 15 © 12 8
3 5 1 1 4
— from — — from — — from 2
d) g 9 €) 22 24 M 13
3. Findthedifference between:
éandi Eandg E emr.:li
@7 %3 QF © 3 %7
2 4 1 3 5 4
— and — —and — — and —
(d) 7 an 21 (e) 4 an 13 () 18 an 15
4 7 23 15 7
— and — 4 and — ) — and —
@ g and 55 (h) 12 i) 55 and 73

MULTIPLICATION OF FRACTIONAL NUMBERS

To multiply two or more fractional numbers, we multiply their numerators together and
denominators together separately as explained below:

Thus, to multiply two or more fractional numbers, we take the following steps:
Step 1. Multiply the numerators of the given fractions.

Step2. Multiply the denominators of the given fractions.
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Step3. Form the fraction whose numerator is the number obtained in Step 1 and the
denominator is the number obtained in Step 2.
This fraction is the required product of the given fractional numbers.

Example 18: Multiply% byg .

Solution 4 X & o Ane
7 9 7x9
= B
- 63
z 2
21
Sometimes, for indicating multiplication of two fractional numbers, we use the word 'of ' such as
1 of 1 for 1 X l
2 3 3 2
3 y (I 1 1488 x 1
i.e., —of —means — x — = =—
2 3 3 2 3x2 6

Example19 : Find % of 40.

3
40 x —
8

Solution : gof 40

= 15.

DIVISION OF FRACTIONAL NUMBERS
Before we discuss the division of fractional numbers, let us learn the reciprocal or multiplicative
inverse of anumber.
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