FRACTIONS

3.1 Addition and Subtraction

3.1.1 Addition and Subtraction of two fractions with

different denominators
In addition and subtraction of fractions with different denominators,

we have to make denominators of fractions equal. For this we need to find
justthe LCM of denominators.

For example we add % and 1

3
The LCMof2and31s6.

Change the denominator 2 of % to 6 by multiplying denominator and

numerator by 3.
Ix3 3

2x3° 6
Change the denominator 3 of 3to 6 by multiplying denominator and

numerator by 2.

2
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Let us take following examples:

3 2 6 3
Solve: =+ = 22
5 9 Solve.11 %)
The LCM of Sand 91is 45. TheLCMof 11 and 22 is 22.
3.3x9 _27 | 2_2x5 _10 <. 6_3
5 5x9 45 9 9x5 45 11 22
3.2 27 10 =8x3 _Sxl
So. 242210 11x2 22x1
% 57971515 X X
27 +10 _12 3
=~z 22 2
37 _12-3_9
=15 22 2
Exercise 3.1
Solve:
1 2 2 4 5 2 7 5
1. =+= 2. Z+4+— . 2+ = 4. —+=
6 9 9 15 o9ty 24 36
2 1 5 1 7 5 1 2
5, Z42 6. >+— 7. L4 8. +=
35 13 26 8 32 14 21
3 4 1 1 5 2 5 3
9. 2+ 10, =--= 11. 2-=2 1 S _ 3
20 30 2 3 6 9 13 26
3] 15 25 5 5 301
13. 2-2 4. 2_-22 15 =2_2 16 2_-2
4 3 17 34 > 137726 0 773
7 13 7 7
17. L -2 18, L __L
10720 % 20730

° Addition and Subtraction of more than two fractions
with different denominators
The addition and subtraction of more than two fractions is similar to the

process of addition and subtraction of two fractions.
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Example 1
1 1 1
i e
Solve2 374

Solution

The LCMof2,3and 4 is 12 the denominator of each fraction mustbe 12.

So, L4l l_1x6, 1x4, 1x3
2 3 4 2x6 3x4 4x3
_6 .4 .3
12 12 12
_6+4+3
12
_B3 1
12 12
Example 2 Example 3
2,34 Sotve L =11
Solve§+4+g ove2 571
Solution Solution
The LCM of 3, 4 and 5 is 60. The LCM of 2, 4 and 5 is 20.
2 3 4 1 1 1
So, §+Z+§ So, 57571
_2x 20 3x15 4 12 _1x10 1x4 1x35
T 3%x20 4><15 5><12 2x10 5x4 4x5
_40 45 48 _10 4 5
60 60 60 20 20 20
40+ 45+ 48 _10-4-5
- 60 20
_133 _1
60 20
13
=2_=
60

30



Exercise 3.2
Solve:
s s
GO s Bl e b
7. %+%+é g %_%_% 9. %+
10. 5—%—% I1. %+%+% 12. g____

3.1.2  Verification of Commutative property of Addition of

fractions with same denominators

Example 1

: 1,2
\Y% that: —~ +=
erify tha 373

Solution

1,2
33
LH.S

2,1
33

From (1) and (i1)
LHS=R.HS
1 1

2 2
0, 3+3T3F3

Example 2

Verify that: % +

Solution

From (1) and (i1)
LH.S =R.HS
2,4_4,2

S0, 3T37373

......

F
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3.1.3 Verification of the Associative Property of Addition of
Fractions with same Denominators

Example Verify that: (1 + gj S g (2 + ﬂj

8 8) 8 8 (8 38
Solution(l+3j+f_l (2 4)
8 8 8 8 (8 8
1 2 4 1 2 4
=|—+Z|+2 =—_+|Z2+2
LH.5 [8 8) 8 RHS 8 (8 8)
_(1+2 +i :l+ 2+4
8 8 8 8
8 8 8 8
_3+4 _1+6
8 8
=% ...... (1) =% ...... (i1)
From (i)and (ii)
L.H.S=R.H.S
Exercise 3.3
Verify that:
| 344.4.3 > 1,5 5.1
8 8 8 8 7 7 7 7
;3 34,6_6.3 4 243.3.5
14 14 14 14 9 9 9 9
5 3 13 13 3 6. £+i_i£
17 17 17 17 20 20 20 20
7. é (Z éj (é Zj é 8. l+(%+§j:(l+2j+§
8 (8 8 8 8) 8 3 (3 3 3 3) 3
9 34 [Lr%j_[%l) +2 0 i+(l+i)=[i+l)+i
7 \7 7 7 7) 7 19 (19 19 19 19) 19
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3.2 Multiplication
3.2.1 Multiplication of fraction by a number and demonstration
with the help of diagrams

A fraction can be represented by many different ways. For example % can be

represented by following ways.

* %k
* ¢

Multiplication of fraction by a number means number of times addition of

3
4 5

AW

that fraction.
1 1 1.1 1
—xd=-+_+=+=
Example 1 3x4=3T313%3
Solution l,4-1,1,1,1
3 3 3 3 3
If%= Then
1 1 1 1
44+ 4= + + +
3 3 33 Because
1%= +

1% means one complete figure having three equal parts and one part out of
three equal parts of the other figure.
In Multiplication of a fraction by a number, simply multiply the numerator

by the number while denominator remains the same.

33
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Example 2
Multiply % with 4

Solution

2 2
§><4—§+

Because

1909 | 9990e

Two whole figures and a 2-third of a figure.

Example 3
Demonstrate multiplication of % with 3using diagram.
Solution

2,3=2,2,2
5° 555

If % = Then

+ -

| N
| N
| N
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Exercise 3.4

Multiply the following fractions by the numbers using diagrams.

1. %x3 ) 34
5. %x?) 6.
9. gx8 10.

W[ =W

2 5
3. §X4 4. EX3
7. %xz 8. %xs

3.2.3 Multiplication of two or more fractions (proper, improper
and mixed) involving brackets

In multiplication of fractions, we simply multiply the numerator with the

numerator and the denominator with the denominator.

Example 1 Solve % X =

Solution %

N W N

X

x 3

w
NIl W)

QI | =

Example 2 Solve 2.1 %

3 5
Solution 2x1x4
3 5 6
:2><1><4:£
3x5x6 90

If brackets are involved in multiplication of fractions then we have to

multiply fractions present within the brackets first.

3
Solution 2><(4 1}

Example 3 Solve 2 [4

I
o RN Wi W

X

W
X

—_
()}
i
[V}

Example 4 Solve 2g X (li X 31)

3 7 2
Solution s 18 (117
2
(123l |=0« | 2L
23x(7x32j 3><(7><2J
g8 11
__X_
3 2
:4Xx11
3x 21
44 2
3 3

35
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1 2 3 1 3 2 1 5 5
1. —X|=x= 2. —X|=x= —x|=x=
2 (3 4) 5 (4 7) 5 (8 7)
3 g 7 7 1 3 1 4 8
+ 5*(5*1} > §X(7X§] 6. EX(?g)
2 2 3 2 4 3 6 3 2
7. (1§X3§]XZZ 8. (2§X3§j><21 9. g (12X§j

3.2.3 Verification of Commutative Property of Multiplication

of Fractions
1 4 4 1
Example 1 Show that Sxz=eXs
on: Ly 4_4 1
Solution: TXg =g X5
_1. 4 _4.1
L.H.S 7><5 R.H.S 5><7
_1x4 _4x1
7 x5 S5x7
_ 4 - 4
_35 ...... (1) g ......
From (1) and (i1)
L.HS=R.H.S
B . 2 4 4 2
xample 2 Verify that lgx 2§ = 2§>< 1§
) 2 4 4 2
Solution: 1§><2§—2§><1§
2 4 4 2
LHS=1=x2—- RHS=2-x1=
S=l3x23 5=235x13
S 14 _14. 5
3 5 5 31
_Ex14_14 _14x 8
3x 8, 3 18 %3
2 : _42
—4§ ...... (1) 3

From (1) and (i1) it is clear that L.H.S = R.H.S

......
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Exercise 3.6
Verify that:
56 6 5 I 5 5 1
1. — X —=— X = 2. T ==
7 11 11 7 12 8 8 12
2 2 2 2 2.7 7.2
3. §X7—7X§ 4. 1§X§—§X1§
1,53 53,1 2,1 1 52
S. lﬁX2Z 24><111 6. 33><9 9><33
1 4 4 1 1 4 4 1
1, 4_.4_,1 1o, 1_ 1 .1
9 4ZX1§_1§X4Z 10. 1§X1§ 13><12
3.2.4 Verification of Associative Property of Multiplication
of fractions
2 (1.5 2 1)_5
how that: Zx|2x2|=[Zx2|x2
Example 1 Show tha 3x(3><7] (3x3jx7
. 2 (1 5Y_(2_1)_5
Solution: §><(§X7j (3><3j><7
2 (1.5 2 1).5
LHS=Zx|=x= =Zx-|x2
S 3x(3><7] L.H.S (3x3jx7
2 (1x5 _(2x1) 5
3 (3x7 3x3) 7
_2.5 2.5
=" x = =_x —
3 21 9 7
_2x5 _2x5
3x21 9x7
_10 : _10 .
- 6 a (1)
From (i) and (i1)
LH.S=R.H.S
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Example2: Verify that: 1% x (2% x gj - (1% x 2—) X =

2 (1 4 2 1) 4
ion:  1&x|[22xZ|=12x22|x2
Solution: 3><( 3><5j [3>< 3j><5

12.(5) 4 (12,914
L.H.S—1§x[2§x§j RH.S (13x23jx5
5 (7 4 _(5 7} 4
= x| =x— = Zx<|x=
(3+3) REIRE
_5 28 _135 4
3715 9 5
13 15 R
_ Zx28_28 9
33155 9 3L (ii)
=3% ...... Q)

From (i) and (i1) it is clear that L.H.S = R.H.S

Thus the product of any three fractions remains the same when multiplied in

any order.
. Exercise 3.7
Verify that:
1 (3 _3) (1 _3) 3 2 (1 3 (2 1) 3
l.ox|ZxZ|=|=xZ|x= 2. 5x|=xZ = Sx=|x=
2[57)(25)7 5(37)53)7
1 (2 4\ (,1 2) 4 2 2 TV _ ({2 5,2V 7
3 lgx(gxgj— lgxgjxg 4.1§><(2§><§ (15x23jx9
2 3 1 .2 3 1 4 (3 4)_(4 3) 4

3.3  Division

3.3.1 Division of a fraction by another fraction (proper,
improper and mixed)

In the process of division of a fraction by another fraction, we take the

reciprocal of the second fraction and then multiply the fractions.
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2 .1 4.7
Example 1 Solve: 2+ Example 2 Solve: <+
ion 2 ion: 47
Solutlon§ "3 Solution: s
_2.2 - 12 _4.3
—ng {Remprocalofzm1 } 5 %5
_2x2 _4x 8
3 B x7
41 _4
33 7

:1_
5

Exercise 3.8

6_.1
5

Solve the following:

3.3 2.1 7.3
L1007 373 97
4 51 2 1 741
4. 7-210 5. 3-13 6. 1 12
7. 22-45 8. 12-13 9. 35.23
3.3.2 Simplification of expressions involving fractions using
BODMAS rule

1 1., 1
Example Solve 3+{63+D-7

39
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Solution 1l + {(51 +2) — %}

B 1
—3 {(— 2)- 3
_4, 1y 1
_3 {( Zl }
_4,

EN {;{;}

3 TR

Solve the following:

1 2 3
1. —x(Z+2)=+Z=
23x(3+3)
2 4
3. 1§X(§+3

5. [{(% 234

Exercise 3.9

20 2 1
D+25x3)
7 1
105!

2 1 1 1

i Li+i
i 1-3

(iii) % x

1.3 1
(§+§)_(§X§)
4l+{(3§+1§)x4}

3
FRRERE PICRL)

4
[2 5_{—_(—_§)}X9]

Review Exercise 3
1. Four options are given for each question. Encircle the correct answer

2
® 2
28
®
3
® 3

(©)

(©)

(©)

3 4
3 (d) 3
3 1
9 (d) 9
10 14
21 (d) 15
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1 S. 1
(1v) ) 1 1
@ 9 ®) 5 © & @ 1
2. Solve:
- 145 o 14,1 ZANEY SR 7_5
1. g3 11. 3 2 111. 19 19 1v. 979
1 2 - 1 1 . 1,3,5 . 5,1.,3
. S —-= . — 1= a2 2 2+ 242
\% 13 3 Vi 312 112 Vil i tat Vil Zt5 15
- 2.1 1 1 1 - 3.1 - 2.,..3.4
L 241411 x. 4x24 . 2x= L 2+ (2+2
1X 373 13 X 3’><23 X1 24><4 X1l 7 (7 7)
22wy gy alal Loyl o 1.7
Xiil. 3><(3><3) X1V. 32 A XV. 45 15 Wi 55735
Summary

To add or subtract two or more fractions with different denominators we
have to make denominators of fractions equal by converting fractions to
equivalent fractions.

Multiplication of fraction by a number means number of times addition
of'that fraction.

To multiply a fraction by a whole number, simply multiply the numerator
by the whole number.

To multiply two or more fractions, multiply their numerators to get
numerator and multiply their denominators to get denominator of the
required product.

1,1

+—= 1 +; is called commutative property of addition of fractions.

i is called commutative property of multiplication of fractions.

X X

W = W

_1
3
1 2
—+ )+
G+2)
fractions.

3 2

+(7 + 3)is called associative property of addition of

_1
7 7
1 2.4 1 2 4. _y C o
— X S)x —=—-X(=x—)1is calledassociative property of multiplication
(55)55(55) property p

of fractions.
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