FRACTIONS
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2.1 INTRODUCTION -
about the concept of fraction in the earlier class. We have also s.tudled
comparison of fractions, equivalent

line, addition and subtraction of

We have learnt
about types of fractions (proper, improper and mixed),
fractions, representation of fractions on the number
fractions.

In this chapter, we will learn the multiplication an
recall, in brief, what we have learnt about fractions in t

d division of fractions. Let us first
he earlier class.

2.2 RECAPITULATION

FRACTION A fraction is a number representing a
object or a group of objects.

The fraction representing three parts out of 7 equal parts in which

part of a whole. The whole may be a single

the whole is divided is

3 3
denoted by = and is read as “three-sevenths”. In the fraction 7 3 is called the numerator and 7

2
is called the denominator. Similarly, 5 is a fraction with numerator 2 and denominator 5 and

12
—7- is a fraction with numerator 12 and denominator 7.

PROPER FRACTION A fraction whose numerator is less than the denominator, is called a proper

fraction.

AN T——

9'11°5 etc. are proper fractions.

IMPROPER FRACTION A fraction whose numerator is more than or equal to the deno-minator, is
called an improper fraction.

For exampl A o] t i fracti
ple, 5 31°111 etc. are improper fractions.
MIXED FRACTION A combination of a whole number and a proper fraction is called a mixed

fraction.

For example,

3 4 6
For example, 2-5, 7—13, 21% etc. are mixed fractions.

: . 2 .
In the mixed fraction 3-5—, 3is the whole number and % is the proper fraction with

numerator 2 and denominator 5.

gl ordIJr to convert a mixed fraction into an improper fraction, we may use the following
rmuila: )
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(Whole number x ])enuminat‘.l_)ﬂj N umerator

Improper fraction = ——— Denominator
2 3x542 1542 17 o6 _9x445 3645 4
For example, (1) 3'3;) —— e S S 5 () 4 4 4 4

- action as a mi Taction, we first i
In order to express an improper fraction as a mixed { , first divig,,

: : : remainder and t} ., the
numerator by denominator and obtain the quotient and remainder en we Writ, th{
mixed fraction as %

_ . Remainder
Quotient ——————
Denominator

193 - Ouotiont 4 '
For example. (1) i 4 1 [ Quotient = ’REmamder: 3

1) il 3 i [ Quotient = 3, Rema;

() —-=90-— . =9, Rem _

11 5 15 amdergzl
Remark If the numerator and denominator of a fraction are both multiplieq by the

sanme non-zero number, then its value does not change.
4 4x2 4x3 4x4 4x5 4x6

ie.. - = = = = = etc

5 5x2 5x3 5x4 5x5 5x6

I/ the numerator and denominator of a fraction are both divided by their common factor. |
then its value does not change.

6 6+2 3 9 9+3 3

— = A A

10 10-2 5 24 24+3 8

EQUIVALENT FRACTIONS A given fraction and various fractions obtained by multiplying (or
dividing s numerator and denominator by the same non-zero number, are called
equilvalent fractions.

Le.,

322 6 3_9 i i i '
#2 _6 3x dxd _ -1—2etc. are equivalent fractions equivalent to the

For example. - = —, =—,—
4,2 8 4x3 12 4x4 16

.3

fraction e
We have.

8 8+4 210 105 2

28 28-4 7°35 35+5 7

8 10 . . 2

28 and o5 are equivalent fractions equivalent to the fraction —
If %andg are two equivalent fractions, then

asd=bxc a>< ¢
ie.. %:c%c;axd:b/c ) &
LIKE FRACTIONS Fractions having the same denominators are called like fractions.
] 2 7 11 Qe
For example, 15°15°15 etc are like fractions,
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. ; actions.
UNLIKE FRACTIONS Fractions with different denominators are called unlike fr

et like fracti
For example, 13°24° 125 etc are unlike fractions.

L T tor and
FRACTION IN LOWEST TERMS A fraction is in its lowest terms if its numera
denominator have no common factor other than 1.

. - f its
In other words, a fraction is in its lowest terms or in lowest form, if the HCF of 1

numerator and denominator is 1.

In order to reduce a fraction to its lowest terms, we divide its numerator and denominator
by their HCF.

4
180
Solution First we find the HCF of 144 and 180 by factorization method.
The factors of 144 are: 1,2,3,4,6,8,9,12, 16, 18, 24, 36,48, 72 and 144

The factors of 180 are: 1,2, 3,4, 5, 6, 10, 12, 15, 18, 30, 36, 45, 60, 90 and 180
The common factors of 144 and 180 are: 1,2, 3,4, 6, 12, 18 and 36

144 .
ILLUSTRATION 1 Reduce —— to its lowest form.

HCF of 144 and 180 is 36.
144 144 +36 Dividing numerator and denominator by
Now, 120180236 the HCF of 144 and 180i.e., 36
14 4
= 180 5

2.2.1 COMPARING FRACTIONS
In order to compare fractions, we may use the following steps:

STEPI  Find the LCM of the denominators of the given fractions.

STEPIL  Convert each fraction to its equivalent fraction with denominator equal to the
LCM obtained in step 1.

STEPIIT  Arrange the fractions in ascending or descending order by arranging nume-
rators in ascending or descending order.

ILLUSTRATION 1 Which is larger %or —15—2?

Solution Let us first find the LCM of 4 and 12.

We have,
214 12
22 6
3/1 3
11

LCM of 4 and 12 is 2x2x3=12.

Il\I zow we convert the given fractions to equivalent fractions with denominator




Mathematicg
2.4 for ¢jq
We have,
3 3x3 _ 2_
4 4x3 12
We know that 9> 5
9 b 3 b
—_— _—D —
1212 4 12
. ) d 55 7 3
ILLUSTRATION 2 Arrange the following fractions 1n ascending order 8'6'4’5
Solution Let us first find the LCM of the denominators:
We have,
2|5 86 4
216543 2
5231
LCM=2x2x5x2x3=120
Now, we convert each fraction to its equivalent fraction with denominatg, |
120.
We have,
3 3x24 72 [ 120=5
5  5x24 120
5 5x15 7.3 [+ 120+8=
8 8x15 120
5_5x20 100 [ 1206
6 6x20 120
7 _Tx30 210 [ 120+4
4 4x30 120
We know that
72 <75 <100 < 210.
_ 72 75 100 210
120 120 120 120
3 5 5 7
= —<—=<—=<—=
5 8 6 4
Remark

If two fractions have the same numerator but different denominators,
fraction with greater denominator is smaller.

71777

For example, ) 9 - Al <
— < —- Also, — <— el
B 95 18 1110 %

14 10

2.2.2 CONVERSION OF UNLIKE FRACTIONS TO LIKE FRACTIONS

In order to convert unlike fractions to like fractions, we follow the following steps:

STEPI

Find the LCM of the denominators of the given fractions.

=24]

=20

=30]

ass p” ,,

15]




Pt — .

25
Fractions

. ] racti havin,
STEPII  Convert each of the given fractions into an equivalent fraction £
’ denominator equal to the LCM obtained in step 1.

75 5 .
ILLUSTRATION1 Convert the unlike fractions 59 and 12 into like fractions.

Solution We have,
LCM of (6,9,12) =(3x2x3x2) =236

316 9 12
7 7><6 42 5 _b5x4 20 nd_s__ 5x3 _}E 2;.,.2 3 4
Now,  ©=6x6 36°9 9x4 36 12 12x3 36 e
42 20 15
d — are like fractions.
Clearly, — 36’36 an 36

2.2.3 ADDITION AND SUBTRACTION OF FRACTIONS

In order to add or subtract like fractions, we add or subtract their numerators and retain
the common denominator.
For example,

; 5,2_5+2 17
W §%87 78 "3
11 7 11-7 4

W BT 1B 15

i) S-z+z-;

. 2 1 1 4><3+2 1 4X3+1 14 1 13 14+1-13 15 13 _2
(iv) 4—_ 4+ -4 = —+

3 3 3 3 3 3 3 3 3 3 3 3
In order to add and subtract unlike fractions, we follow the following steps:

STEP Obtain the fractions and their denominators.
STEPII  Find the LCM of the denominators.

STEPIII ~ Convert each fraction into an equivalent fraction having its denominator equal
to the LCM obtained in step II.
STEPIV

Add or subtract like fractions obtained in Step III.

7 2 2 1
ILLUSTR —t— ii) 2=+3=
ATION1 Add: (i) 10+ 5 (ii) 23+32

Solution (i) LCMof10and 15is (5x2x3)=30.

So, we convert the given fractions into e

o quivalent fractions with denominator
7
We have, —= Ui 21 and E.— 2x2 _4
10 10x3 30 ? 15_-15><2_%
7+£__2_1+i_21+4_%5_5 200 L
10 15 30 30 30 "6 g 3




(ii) We have,

26 ‘
|

2 .1
2—+3—
3 2

=2><3+2+3x2+1
3 2
o
3 2
3x2 2x3

16 21 _16+21_37

6 6 6 6 |
15 11 |
|

- LCM of 3 and 2 is 6. So, convert eac}, i
[to an equivalent fraction with denoming

tOrﬁ

|

acti%lJ

ILLUSTRATION 2 Simplify: T--75
Solution We have,
|

LCM of 16 and 12 =(4x4x3)=48
4/16 19 |
15 11 T 5

16 12 |
_15x3 11x4 [Converting each fraction to an equivalept |‘
T 16x3 12x4 fraction with denominator 48 } 1
45 44 45-44 1
48 48 48 48
ILLUSTRATION3  Simplify : 42 = 2§ N 3%
Solution We have,

4§—2§+3i

6 8 12
=6><4+5__2><8+3+3><12+7

6 8 12

_29 19 43

6 8 12
=29><4r_19><3+43><2

6x4 8x3 12x2
116 57 86 _116-57+86 _202-57 145 }

.+_
24 24 24 24 24 24

—
o

| D] ) W o

Ll R TG
N A oo
HHNQ‘;

[.- LCM of 6,8,12 is 2x3x2x2 =24

ILLUSTRATIVE EXAMPLES
Example1 Arrange the following fractions in descending order:
22 8 .. 13 7 13
e Yo () —5rgmee
9'3°21 5710 28
Solution (i) First we convert the given fractions into like fractions i-e-

having common denominator. For this, we first find the LCM of the
nators of the given fractions. Denominators are 9,3, 21

i) ,_
fractios® |
deno® ©

E
i
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Remark

Example 2

Solution

e
W
9]
i

LCM of (9,3,21)=3x3x7 =63

Now, we convert each fraction into equivalent fractions
with 63 as its denominator.

We have,
2 2x7 14 [ 63+9=1T]

| | |
= =1co
-
~J

==
|~

2_2x21_42 [-63+3=21]
3 3x21 63

8 _8x3 24 [-63+21=3]
21 21x3 63
We know that

42>24 >14

42 24 14 2.8 2

63~ 63 63 3 21 9
(ii) Denominators of the given fractions are : 5, 7, 10, 28

LCM of denominators =5x7x2x2 =140
We now convert each fraction into an equivalent fraction with 140 as its
denominator.

1 1x28 28 55 7 10 28
5 5x28 140 WIRSES s
3 3x20 60 21 1 2 4
77 7x20 140 el S I
7 Tx14 98
10 10x14 140
E___13x5:6_5
28 28x5 140
98 > 65 > 60 > 28

98 65 60 28 7 13 _3_1

> > > —>—>—->=
140 140140 140 T~ 10 28 7 5
We can also arrange the given fractions in descending order by making their
numerators the same and using the result that the fraction having greater
denominator is smaller, provided that they have the same numerator.

[-140+10=14]

[-140 +28 =5]

2 . 4
Ramesh solved 7 part of an exercise while Seema solved 5 of it. Who solved
less?

In order to know who solved less part of the exercise, we will compare L) and é

We have, i b

LCM of denominators (i.e., 7 and 5) =Tx5=35

Convex:ting each fraction in to an equivalent fraction having 35 as its
denominator, we have




28
2 2x5_10 44 X120
777x5 8 5 bxT 3
10<28
0.8 2.4
35 35 7
Hence, Ramesh solved lesser part than Seema.
7 : .
: : — . Vaibhav fi
Example3 Michael finished colouring 2 picture in 7o hour. Vai nished coloyy,
3 9 :
the same picture in 7 hour, Who worked longer? By what fraction was i
longer?
. : 7 3
Solution  In order to know who worked longer, we will compare fractions I3 and e
We have, 4/ 12 4
(LCM of 12and 4)=12 3 1
Converting each fraction into an equivalent fraction with 12 as denominator
we have
T_Tx1_1T T and 3_3x3_9
12 12x1 12 4 4x3 12
7<9
7.8 1.3
1212 7 12 4
Thus, Vaibhav finished colouring in longer time.
o 378 T 97 2.1
M T2 12 12 126
1
Hence, Vaibhav finished colouring in 6 hour more time than Michael.
Example4 Simplify :
3 7 9 4 1 ,5
i) 2-= i) 4+- iii) ——-— (jv) 8=-3=
(i) 5 (ii) 3 (iii) TIRT (iv) 82 38
Solution (i) We have,
2
g2.2.3 2]
5 1 5
2x5 3x1 . 5]
“1x5 Bxl [- LCM of 1and 51
_10_3_10-3_7
5 5 5 5
(ii) We have,
4
. 4+Z=£+z [.'. :,—}
' 8 1 8 1
_4x8_ 71 o4
1x8 " 8x1 [-LCM of 1and 85
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(iii) The LCM of 11 and 151is 11x15=165.
_Q__iz 9x15  4x11 =135_ 44 =135—44: _ 91
11 15 11x15 15x11 165 165 165 165
(iv) We have,
1 .5
8-—-3-
2 8
17 29
2 8
17x4 29x1 ;
“oxd  8x1 [ LCM of 2 and 8 is 8]
_68_29 _68-29 39 _,7
8 8 8 8 8
Aliter We have,
gl_33
2 8
3o
2
1 5
=8+——3—_.
2 8
=8—3+1—§
2 8
_galxd_5x1
2x4 8x1
=5+é_..5_
8 8
=5+é__5
8
=5+£—.i)
8
5158 11 40 1 40-1_39 7
1 8 1x8 8x1 8 8 8 8 '8
Example5 Simplify: 42 31,91
3 4 6
Solution We have,
2 .1 1
4Z-3-49=
3 34+2
14 13 13
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. LCM 0f3‘ 4 a]]d 6 is 12., S0 we COnve s
_14x4_13x3 13x2 fraction into an equivalent fractjo, e
~ 3x4  4x3  6x2 d‘mmnin,—itor 1}21
_56_39 26 _56-39+26 82-39 43 _3L
12 12 12 12 12 12 12
3 .
Example6 Sameera purchased 3% kg apples and 4;‘ kg oranges. What js the bty
weight of fruits purchased by her?
o [3L4432
Solution Total weight of the fruits purchased by Sameera 1s | ©% + 1 kg.
1 .3
7 19
==+ —
2 4
_Tx2 . 19x1
2x2 4x1
14 19 14+19 33 1
=4+ — = = — = 8—
4 4 4 4 4
1
Hence, total weight is SZ kg.
3
Example7 Ritu ate 5 part of an apple and the remaining apple was eaten by her brother
Somu. How much part of the apple did Somu eat? Who had the larger share?
By how much?
Solution We have, Part of an apple eaten by Ritu = g
Part of an apple eaten by Somu
;.3 .53 _5-3_2
5 55 5 5
3_2 .
Clearly, 5 > 5 So, Ritu had the larger share.
Now,
3_2_3-2_1
5 5 5
) 1
Ritu had 5 part more than Somu.
Example8 In the adjoining Fig. 1, find the perimeters of (i) A ABE (ii) the rectallglB

BCDE. Whose perimeter is greater?
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A
Solution (i) We have, o 3o
Perimeter of A ABE %cm
3
- AB+BE+EA 2gm -
B
7
= %+2%+3%]cm e
e D
_ %+%+%)cm Fig. 1

_(5x10 1ix5 18x4} [ LCM of 2, 4 and 5 is 20]
2x10 4x5 5x4

50 55 72 50+55+72 177 17
= —4+ —+—CM =————CM =—— =8—
20 20 20 20 20 20

(ii) We have,
Perimeter of rectangle BCDE

=BC+CD+DE +EB

= Z+2§+1+2§ cm
6 4 6 4

7 11 17 11}
=|=+—+—-+—|cm

7x2+11x3+7x2+11x3 - .
=l oxa’ 2x3 T8x2 " 4x3 [ LCM of 6 and 4 is 12]

(14,83 14 33) = 14433+14+33 94 .10 5
12 12 12 12 12 12 12 6

Thus, perimeters of triangle ABE and rectangle BCDE are —70111 and

—%cm respectivel
12 p y.

In order to determine whose perimeter is greater, we convert % and %
into equivalent fractions with denominators as the LCM of 20 and 12.
We have,

4120 12
LCM of 20 and 12=(4x5x3)=60 5 3

20 20x3 60 °12 12x5 60
531> 470 ‘

177 _177x3 _531 d94 94x5 470

I
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531_470 177 _94
S0 60 = 20 12
Hence, triangle ABE has greater perimeter. .
72
Example 9 Salil wants to put a picture in & frame. The picture is 5 ‘M wide, To 6.
3 I
the frame the picture cannot be more than 7—6 cm wide. How Much shy
u ¥
the picture be trimmed? I
Soluton We have,
. -3 38
Actual width of the picture = gcm =—5—CU1
3 73
Required width of the picture = Jﬁcmv—-l—ocm
38 73 _[(38x2 T3x1) ’E_T?.)
Extra width = =" =75 @0 =755 710x1, .10 10
76-73 3
= =—C_CIn
10 10
3 .
Hence, 0 cm width of the picture should be trimmed.
EXERCISE 2.1
1. Compare the following fractions by using the symbol > or<or=:
8 11 5 37 19 17 119
{1 —aﬂd-—— —and— — — i —and——
Y 9% 3 W gandg @) 335 ) 153"%705
2. Amrange the following fractions in ascending order:
38621 543865
Y 888743 M 5871216
3. Arrange the following fractions in descending order:
47 1117 2211 913
@ 5701520 W) 73572 28
4. Write five equivalent fractions of —2—
5. Find the sum:
. 3 .2 5 3 3 i
__._r-_ 4_ 9_ seus et o . ot i -
0 3770 (ii) 45+ . (iiii) 6+3+4 (iv) 25+410+215
6. Find the difference of
7 . 23 18 21 3 7
—and— —and6 == ) : —
(i 16 (ii) 3 (iii) 20 and 25 (iv) 3_aamdz15
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7. Find the difference:

6 9 . 5 2 43 12
i 5-15 (ii) 8—5 (iii) 9-5«3— (V) 435775
8. Simplify:
2 1 2 1 U - 7
N S-S Gy 12-3= 724242
(') 375 9 {||) 12 32 (II!) 6 8 12

9. Whatshould be added to 5% to get 127

4 3,
10. What should be added to 5—13 to get 125 7

11. Suman studies for 5_2_ hours daily. She devotes 2;’; hours of her time for Science and
3

Mathematics. How much time does she devote for other subjects?

3 .
12. A piece of wire is of length 122m. If itis cut into two pieces in such a way that the length of

1
one piece is SZm. what is the length of the other piece?

1 2
13. Arectangular sheet of paper is 125 cm long and 10§ cmwide. Find its perimeter.

14. In a “magic square”, the sum of the numbers in each row, in each column and along the
diagonal is the same. Is this a magic square? Ye» -

s e 2
11 11 11
TR I R
noow ||

. . 3
15. The cost of Mathematics book is 2 25; and that of Science book is 20%. Which costs

more and by how much?

16. (i) Provide the numberin box O and also ggive its simplest form in each of the following:

() Exi 10 3 24
37 30 W) 5= 75
ANSWER
) a5 o 1105 37 19
0 575 p 1.8 %7 19 17119
51 V97 W 41730 ™) 35~ 105
1.3 2 6 5 5 3 6 4
2. () 2<2<2<05 5.8 6 4
038286 O 5535
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oo TetinT e 18 12 6 9 121518
S0 2075 15 10 W 14728735 " 7 © 10'15'20°25'30
s @ S 283 55 287
S () 20 (iii) 12 (iv) a0
i S S Lo 3 5
8 @ a8 (i) 3 (i) 50 (iv) r
3 67 10
- \\ - tl R veu Jalhag A
(i) 9 (iii) 3 (iv) 6

3 n L 17 145
8 ) :I—B (ii) ? (i) ey

45 22 13 1
8. e — 2—hours . 7—m

; 10. 3 1. 2. 12. 75
13 461cm 14. Yes 15, Mathematicsbookbyz 51 16. (i) — i) —
> 3 . - Mathematics book by 2 . (i) 10 (ii) 15

2.3 MULTIPLICATION OF FRACTIONS

1
Let there be a rectangle of length 7% cm and breadth 55 cm. In the previous section, we

have learnt how to find the perimeter of the rectangle by using addition of fractions. If we
want to calculate the area of the rectangle, we will have to find the product of its length

and breadth i.e., 7%x 5l or, ﬂ>< 1—21 This can be calculated if we know how to multiply
two fractions. So, we define the multiplication of fractions as follows:
Prodcut of their numerators
Product of their denominators

Product of two fractions =

_(axc)

a.c
b d (bxd)

le.,

For example,

.. 3. 4 3x4 12 (id) Zx§_7x5_§_5
e " 3727 3x2 6
3
.. . 83 5.3 5x3 15 .5 9.5 .9 _5x9 5x3_15
Sometimes for indicating multiplication of two fractions, we use the word ‘of’ as follows:
1 1 1 8 1x8 8
20 T2 T T T2k 2
lOf‘20="1")(20=1)(2—0-=1)(20=2—0.':4
5 5 5 1 5bx1 b
2of25=2x05-2,25_2x25_50 ..
5 5 5 1 5x1 5
2 .5 2 5 2x5 10
—of —=—x=-= =—etc
3 7T 3 7 3x7 21
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ILLUSTRATIVE EXAMPLES
_Example1 Multiply:
2.4 3 o1, 2 .\ 53 pyed
(1) gbyg (ii) 5by12 (ii1) 2—§by—5— (iv) 1 yéq
Solution We have,
- 2.4 _2x4_8
95 9x5 45
3 3 12 3x12_36 1
‘e d 12__ ___7_
W) =T %51 "5 5
1 2 7 2 7x2 14
ool 2 7 2 Tx2 14
() 2 eXy=3"5 35 15
(iv) 5§ 2§:2§x17_23>(17 291 13—21
4777477 ax7 28 28
Example2 Multiply and reduce to lowest form (if possible) :
M 22 G ax (i) X
D 3%y i) 3%3 1il 5°7
Solution We have,
0 ZxB- 1Zx5_1x5 5
374 3x4° " 3x2 6
i) 1x§=1x;5 1x5_5
Y7378 lgxs 1x8 8
(111)é 12_4x12 48 13
5 7 b5x7 35 35
Example3 Simplify:
(i) 5xix—2— (i1) EX3—5X%
20" 15 25" 51 49
Solution We have, '
_ 3.2 5 .3 2 ExFx2 1xaxZ' 1 1
(1) BXooXTo=—Xoox—
20 15 120 15 1x2(f4><)_/55 1xA,x5  2%5 "10
14 35 34 1x /38x34° 2x1x2 _ 4
() 95751 49 285 <48 5x3x1 15
2 .3 3 .5
. . 9 = f— el il
Example4 Which is greater? 70 1 or, 5of 3
Solution We have,
1
1
gofgzgxgzzxszus 3 d,30f_5_=_3_)<§=3x}5'=§>_<l=§
T 4 7T 4 TxA, Tx2 14 5 8 5 8 8

H\G‘\
X
Qo
o
X
[ <]



| ap——

2.16

M&fhema

Z
=+
D
-

Example 5

Solution

jons, e
d;r?:zinﬁiit:eﬁal to the LOM of 14 and g~ "Hlivy
2|14 8

7 4

In order to compare
fractions having same

LCM of 14 and 8 —9xTx4=>56

g3 3x7 21
3 3x4 12 dsﬂ___#

. === and == .
14 14x4 56 8 8x7 b6

Clearly, 21>12

21 _ 12 3.3
—_ D =
56 56 8 14

3 .5 2
—of — i than —of —.
Hence, 5 0 g is greater than 7% %
We know that if the numerators of two fraction
having smaller denominator is greater.

s°14 5 8 4
Find:

4 2 3
8,3 o §of£ is greater than -7—of—.

ey 2
(1) 3 of a rupee (i1) % of a year (iii) 3 of a day

(iv) g of a kilogram (v) % of an hour  (vi) %5 of a litre

(1) We have, 1rupee =100 paise

3
5 of a rupee :g of 100 paise

3 20
Now,iof100=§x100:§x100=3xm =3X20=60
0 - 57 1  Fix1 1xl

3 of a rupee = 60 paise

(ii) We have, 1 year = 12 months

3 3
2 ofa year = 1 of 12 months

3
Now, §—of12=§x12=3xm=3—x§=9
4 4 Ax1 1x1
1

% of a year =9 months
(iii) We have, 1 day = 24 hours

2 2
g ofaday = 5 of 24 hours

s are same, then the fracy
l()n

lics fo g

rolaSs

t them i b

we conver m 1nto . ‘
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Example 6

Solution

2
3 of a day = 16 hours

3

(iv) We have, 1 kilogram = 1000 grams
5 : 5 5
3 of a kilogram = 3 of 1000 grams = i 1000 | grams
125

1000 5x 1000 5x125
1 gBx1 1x1
1

5

Now, 21000 =2 x ~625
8 8

—58~ of a kilogram = 625 grams
(v) Wehave, 1hour = 60 minutes
% ofan hour = (% X 60) minutes

2 2 60 zxﬁd _2x20

2460 = ~ 40
Now, 3 Axl | 1x1

% of an hour =40 minutes

(vi) We have, 1litre =1000 ml

7
L ofalitre —[-" %1000 |ml
25 25

40
Now, 1 x1000 = 1 » 1000 _ Tx 10800

_ =740 = 280
25" 1 ,28x1

l of a litre =280 ml.
25

3
Sugar is sold at ¥ 17—

4 Per kg. Find the cost of 8% kg of a sugar.

We have,

Cost of 1 kg of sugar =?17%—?%

1 1.1
. Cost of 8 ~ kg of sugar =% | —x8
5 kg ofsugar =2 T8
71 17 T1x17 1207 7
=3 3 :? =31 —
(4 2) [4x2) (8) 508

pi
Hence, the cost of 85 kg of sugaris ¥ 150'—;-.
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Example7 A car runs 16 km using 1 litre of p er "singi’
3 |
2 1 litres of petrol? '
Solution In 1 litre petrol, car runs 16 km
4
3 11 14
3 . v = —X 16 km = — —
In 2] litres of petrol car will travel (2 4 } £ T [km
=(11x4) km =44 km
|
.93 4 f petrol. |
Hence, car travels 44 km in 2Z litres of p |
|
|
Example8 Shikha has read -2* of a book consisting of 288 pages. How many Pageg a
still left?
Solution We have,
Total number of pages in the book = 288
3 3
Number of pages read by Shikha = 1 of 288 = 1 x 288
72
=%x ,‘2133 ~3x72=216
1
Number of pages left =(288 —216) =72
. 3 1 . .
Example9 A rectangular park is 2OZ m long and 155 m wide. What is the area of the
park?
Solution We have,
Length of the park =20 g m = —84—3 m, Width of the park = 15% m = %lm
Area of the park = Length x Width
83 31 , 83x31 , 2573 5 o
=—X—m" ' =—" = —— = —
P 4x2 m 3 m 3218 m
Example 10 Find the area of a square field if its each side is 10 g m long.
Solution We have,

Length of the square field = 10 g m = k) m.
i

Breadth of the square field = 10 3 m = ﬁ?lm
1 .
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Area of the square field = Length x Breadth

_43,43 o 43x43 , 1849 2_115 2 m?®

4 E_m T 4x4 . 16 16

1 .
Example 11 Priya spends % of her income on household expenses and = of her income on

personal expenses. If her monthly income is T 35000, find her monthly
savings.
Solution Priya’s total monthly income =% 35000.

1
Monthly expenditure =—2— of T 35000 + 7 0fZ 35000
3 1

[3 35000) (1 35000)
=%| =x +3| =x—
5 1 il 1

7000 5000
_z 3x 35000 | . 1x 35000

,lel 7x1
1 1

=% (3x7000) +3 (1x5000)
=% 21000 + T 5000 =% (21000 + 5000) = ¥ 26000
Monthly savings =% (35000 — 26000) =3 9000

Example 12 A carton contains 40 boxes of nails and each box weighs 3% kg. How much

would a carton of nails weigh?
Solution We have,

Weight of 1 box =3— 3 kg = E kg

10
Weight of 40 boxes = (E X 40) kg (15 x 40) kg = 15x 40 —Z—kg=150kg
4 4 1 1 )4/x

Hence, weight of the carton is 150 kg.

EXERCISE 2.2

1. Multiply:
3 3 4
—b Sy 2by25 (i) 3——b 10
i) 33 (i) Zby (ii) 37z y24  (iv) 3 by x 4ﬁ
2. Find the product:
) 414 1 4 .. 6 .2 1
(i) =x— (i) 7=x2— (i) 3=x4= —x3—
7725 Tpx2ys W 3304y ()stz
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3.

4,

5.
6.

——

Simplify:
12 15 35 10 39 28 2 2 .33
OO St i e oY EC iy 2 w7 x 1=
M) 25 28 ™ 36 W) 27756 65 (W) <3779 55
Find:
. 2 .5 2 2 .9
—of 4— = < iy — of —
0] > 9 (ii) 8 of 93 (iii) 3976
. 1.6 2 .3
Which is ter? —of = or = of =
ich is greater pofZorzof 2
Find:
(i) -~ ofz330 (i) 2 of 108 metres iy 2 of 42 litres
11 9 7
(iv) 1 of an hour (v) S of an year (vi) 3 of a kg
12 6 20
7 .
(vii) 0 of alitre (viii) —2— of a day (ix) % of a week

7. Shikha plants 5 saplings in a row in her garden. The distance between two adjacent saplings

10.

11.

12.

13.

14.

15.

3
is 3 M. Find the distance between the first and the last sapling.

1 1
. Ravish reads 3 part of a book in 1 hour. How much part of the book will he read in 2~5— hours?

3
Lipika reads a book for 12 hours everyday. She reads the entire book in 6 days. How many

hours in all were required by her to read the book?

2 3
Find the area of a rectangular park which is 415 m long and 185 m broad.

2
If milk is available at ¥ 17% per litre, find the cost of 75 litres of milk.

Sharda can walk 8% km in one hour. How much distance will she coverin 2-2- hours?

2
A sugar bag contains 30 kg of sugar. After consuming 3 of it, how much sugar is left in the
bag?

2
Each side of a square is 65 m long. Find its area.

. 3 . .
There are 45 students in a class and 5 of them are boys. How many girls are there in the
class?
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ANSWERS
21 2 . 15
Loel . 2 1510
1. () 55 (i) 15 (iii) 785 (iv) n
H 8 I iee " 3 . 1 T _1_ ili 25
2. () 55 (it) 17 (iii) 18 (iv) 23Z 3.() o (i) (iii)
1 1 3 1,6
. P 148
4. (i) 29 (ii) 624 (iif) 8 5. 29>
6. (i) Rs210 (ii) 60 metres (iii) 18litres (iv) 5minutes
(v) 10 months (vi) 150 gms (vii) 350 ml
(viii) 20 hours (ix) 2days
7.3m 8. 1 9. 10 B hours 10. 775 m? 11. ?131%
' 15 2
4
12. 20 km 13. 10kg 14. 44 5m2 15. 18

2.4 DIVISION OF FRACTIONS

RECIPROCAL OF A FRACTION Two fractions are said to be the reciprocal or multiplicative
inverse of each other, if their product is 1.

For example,

1) % and% are the reciprocals of each other, because 3 x 4 =1.

—

. 1. 7.
(ii) The reciprocal of = is 1 i.e.;7, because ;—x £ 1

. 1. 1
(iii) The reciprocal of 9 ls 9, because 9 x9=1

(iv) The reciprocal of 2 L ie., 13 is i, because 2§ 2 1.
5 13 5 13

Reciprocal of 0 does not exist because division by zero is not possible.

; a
Clearly, the reciprocal of a non-zero fraction — is the fraction 9

a
DIVISION OF FRACTIONS The division of a fraction % by a non-zero fraction % is defined as
a

the product of 3 with the multiplicative inverse or reciprocal of Z
le., Lt G a

b d b ¢
For example,

1
. 3. 5 3 9 3x9 27
(1) —+—==x== =—_ (ii) g+8=gxlzlezi
5 9 5 5 bH5x5 25 3 3 8
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Example 1

Solution

Example 2

Solution

Mathematics for Class v
=5V

(iv) 45—31_E_Z_EXE_MX2

2 3 7 3x7
1

ILLUSTRATIVE EXAMPLES

Divide:

5 2 7 2
i) = by = ii) 28 by — iii) 36 by 6=
(1) 9 A} 3 (i1) y 4 (111) y 3
We have,

1
(1) §+g=§x§ 5x3=u:§
9 3 9 2 9gx2 3x2 6
3

7 28 7 28 4_ ,28)(4 4x4 16

: —X
414171x71x11

9
i) 36+ 63_36—39=3—6-@_ﬁx 8 =§=5§

3 1 38 1 20 5
5
Simplify:

4 2 = 3 8 3 .23
—+= — (iii) 15-+1—
(i) 573 (11) 37 21 AT

We have.

24 21 33
G 33.8.24.8 24 21 %x% I

7 21 7 21 7 8 ﬁ'xﬁ’ T 1x1

3 .23 108 72 108 49 ,ngAfsf 3x7 21
(111) 155-1___7____ ok

49 7 49 /y}fz T1x2 2

Example3 Simplify: [}55 —iJa-( 16 ——3—)



Fractions
—

2.23

Solution

Solution

Solution

gxample4 The cost of 5 %kg of sugar is ¥ 101

5
Example6 By what number should 5=

We have,

(L"Li) (15. 3 =(l§x2_°)+(l,5.x§§]
5 20 57§5J 5 8 5 3

1
7 find its cost per kg.

We have,

1
Cost of 5% kg of sugar=% 101 1

27 405
= Cost of 5 kg of sugar =% 1

= Cost of 1 kg of sugar
405 27] (405 SJ
7| 2220 =3 ok

4 5 4 27
(15
40’5x5 3
=3 —?——?18
4x2’f 4 4
1

3
Hence, the cost of 1 kg of sugar is ¥ 18 1

: 5 ) 2
Example5 The product of two numbers is 20—7-. If one of the numbers is 6 3’ find the

other.
We have,
Product of two numbers = 20% - 1$5
One of the numbers = 6% . %’Q
The other number = (Product of the numbers -+ One of the numbers)
_15 20
7 3

145 3 M‘a’xs 29x3 87 _

STT%0  Tx o0 x4 28
4

Hence, the other numberis 3 -2 98"

L
be multiplied to get 377

6 3

3.
28
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Solution We have,

Product of two numbers = 3% = %
One of the numbers = 5% = %5-

The other number = Product of the numbers - One of the numbers

10 35_10 6 }o’xﬂ 2x2 4

= The other number = 376 3 *35 B’xgg 1x7 17

Hence, required number is 7

3
Example7 If the cost of a notebook is ¥ 8, how many notebooks can be purchased for

4
7131 l ?
g
Solution We have,
3 35
Cost of one note book =% SZ =3 T tl
1 525
Total amount =%131 Z =3 _4_

Total amount
Cost of one notebook

Number of notebooks =

15 1
525 35 525 4 _pA

"4 T4 4 '3 ;(/35’

=15

3 3 :
Example8 A bucket contains 242 litres of water. How many 1 litre jugs can he filled

from the bucket to get it emptied?
Solution We have,

3 99
Volume of water in the bucket = 24 1 litres = vy litres

, 3
Capacity of jug = 1 litre
Number of jugs that can be filled to get the bucket emptied

Hence, 33 jugs of — litre can be filled to get the bucket emptied.

EXERCISE 2.3

1, Find the reciprocal of each of the following fractions and classify them as proper, improper
and whole numbers:

5 9
05 oGS W) % V) 17‘3 i %



2.

10.

11.

12.

5.

"

Fractions 225
Frac? =

Divide:

N 3.5 . 7 1 1 3

i) — by — i) 3— py = iy L JL} i L *

(.)'B Y3 ()34by3 (i) 8by42 (iv) 62 by25

Divide:

.3 .9 3 100

) —by4d iy — b el i i

(i) 8 y (ii) T y 6 (iii) 9 by v (iv) 10 by i

Simplify:

. 3 10 o 3 4 . 4 3 . 2
—_—— i) 4= .2 APE 42—

(i) 0 (i) 45 'S (iii) 57 .110 (iv) 5

. L , ,
. Awire of length 12 > mis cut into 10 pieces of equal length. Find the length of each piece.

1
The length of a rectangular plot of area 65 % m is 12 Zm' What s the width of the plot?
49

2
By what number should 65 be multiplied to get 4 9

5
The product of two numbers is 25 3 If one of the numbers is 6—2—, find the other.

1
. Thecost of 6 2 kg of apples is T 400. At what rate per kg are the apples being sold?

1
By selling oranges at the rate of ¥ 5 2 per orange, a fruit-seller gets T 630. How many dozens
of oranges does he sell?

3
In mid-day meal scheme 0 litre of milk is given to each student of a primary school. If 30

litres of milk is distributed every day in the school, how many students are there in the school?
In a charity show T 6496 were collected by selling some tickets. If the price of each ticket was

3
% 50—, how many tickets were sold?

4
ANSWERS
. o 8 o 7 .5
. (i) =, improper (i) —, improper (iii)y =, proper (iv) =, proper
3 5 9 6
7
(v) 15 Proper (vi) 8, whole number
27 7 7 21
, H —_ e 4_ "o — . 2‘-‘“-
(i) 20 (i) 3 (iif) 36 (iv) 52

3

0 5 (i) % (i) 48 (iv) %

9 3 2 2
. . - " uad Th 4_ . 1__
(i) 100 (i) 5 2 (iii) - (iv) 3
1 1 5 7
1—m —m .= . 3—
Pl 6. 53 7 - 8 38 9.764 10. 10dozens
100 students 12. 128
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OBJECTIVE TYPE QUESTIONS
Mark the correct alternative in each of the following:

1. If a fraction a is a lowest terms, then HCF ofaand b is

b _
(a) a (b) b (c) 1 (d) ab
84 :
2. The fraction 98 in its lowest terms is
42 12 6 3
@ Zg ®) 17 () 3 @ 3
3. Which of the following is a vulgar fraction?
7 13 9 7
@ 15 ®) 7000 (¢) 275 @
4. Which of the following fraction is an irreducible (or in its lowest terms)?
91 109 51 43
@ 104 ®) 112 ©) &5 @ &3
5. Which of the following is a proper fraction?
13 17 12 3
<ol -0 - 1=
NS (b) 3 (© % @ 13
. : 3.
6. The reciprocal of the fraction 2 5 is
5 13 5 2
2~ P e) — 2=
(a) 23 (b) - © 13 @ 2%
1 1
4--2-=
7. 3743
1 1 1
9 ’ P —
(a) 23 (b) 2 (c) 33 @ 5
3 5
8 %5777
13 13 91 25
a — . . —
(@) 7 (b) 25 tey 25 (@ 9N

9. By what number should 1% be divided to get 2%?

3 2
@ 3 ®) T3 Q= @ 13

3
10. By what number 45 be multiplied to get 2%?

Lk 85 91

(@) 3¢ (b) 91 (c) r d)- None of these

e
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1 .1
ﬂ-(52“3§)"
(8) 53 (b) 2 1 i
23 cy 1 > @ 73
12. The fraction equivalent to 1% is
10 3 M/‘ 6
a) 5 b) — ) = =
(@ 3 (b) 3 5 @ 5
4
13. By what number 9—5- be multiplied to get 427
30 o L 4] 43
(8) 3 () 25 © 43 (@) 43
14. Which of the following statements is true?
7 4 7 4 ST 4
@ 15 <37 (b) 35 =73 (e 12> 21 (d) None of these
15. Which one of the following is the correct statement?
3 2 12 2-3 12 2 12 3 12 2 3
@3%3%15 @ETetis @ 3% @ s
: . . . 2 5
16. Which of the following fractions lies between 3 and 7?
3 4 5 )
(a) 1 (b) 5 (c) 5 (d) None of these
17. Which one of the following is true?
1 9 3 12 3 9 1 12
@ 213 17 ®) 2513 2°%
1,39 12 1.9 123
© 3313 77 21317 "3
18. Th llest of the fracti 223 and2
. esmaestoteraclons3,7,11 9|s
2 4 8 5
» oo
(a) 1 by -1 (c) -3 (d) 3
20. Which of the following is correct?
2 3 11 3. 2 11 1 3 2 3 11 2
=L =< — — < =< = e
(®) b33 © 553 @) 5153

3 5 15
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21. Which is the smallest of the following fractions?

4 2 3 1
@ g (b) % () 3 (d 7
; 678 9,
22. The difference between the greatest and the least fractions out of 7'8'9 and 0 is
3 1 1 1
(@ -5 (b) =g © 20 (d -3
L 3 5
23. Which of the following fractions is greater than 2 and less than E?
2 1 4 9
@3 0) 3 € 3 @ 75
24. Which of the following fractions is more than one-third?
— 23 205 26 118
@ =5 ®) 339 © - @ 335
ANSWERS
1. (c) 2. (c) 3. (d) 4. (d) 5. (a) 6. (c) 7. (b)
8. (o) 9. (¢ 10. (d) 11. (c) 12. (¢) 13. (a) 14. (c)
15. (b) 16. (d) 17. (d) 18. (d) 19. (b) 20. (b) 21. (d)

22. (a) 23. (c) 24. (c)



Fractions

THINGS TO REMEMBER

| 1. Afractionis anumber representing a part of a whole.

2. Afractioncan be expressed in the form % where a, bare whole numbers and b # 0.

H a iat T} ‘
3 Ina fraction b we call ‘a’ as numerator and ‘b’ as denominator.

4. Afraction whose numerator is less than the denominator is called a proper fraction.

" 5. Afraction whose numerator is more than or equal to the denominator is called an improper fraction.
6 A combination of a whole number and a proper fraction is called a mixed fraction.

' 7. Togeta fraction equivalent to agiven fraction, we multiply (or divide) its numerator and denominator by
| the same non-zeronumber.

: 8. Fractions having the same denominators are called like fractions. Otherwise, they are called unlike

fractions.
9. Afractionis saidto be in its lowest terms if its numeratorand denominator have no common factor other

than 1.
10. To compare fractions, we use the following steps:
Step!  Find the LCM of the denomiantors of the given fractions.
Stepll  Convert each fraction to its equivalent fraction with denominator equal to the LCM
obtained in step |.
Step Il Arrange the fractions in ascending or descending order by arranging numerators in
ascending or descending order.

11. To convert unlike fractions into like fractions, we use the following steps:

Step!  Find the LCM of the denomiantors of the give, fractions.
Step Il Convert each of the given fractions into an equivalent fraction having denominator equal

to the LCM obtained in step I.

12. Toadd (or subtract) fractions, we may use the following steps:
Step!  Obtainthe fractions and their denominators.
Step !l Findthe LCM of the denominators.
Step Il Convert each fraction into an equivalent fraction having its denominator equal to the LCM
obtained in step Il.
Step !V Add (or subtract) like fractions obtained in Step I1l.

Product of their numerators
Product of their denominators

14. Two fractions are said to be reciprocal of each other, if their product is 1. The reciprocal ofanon-zero

fraction a is equal to 9.
b a

13. Product of two fraction =

15. The division of a fraction % by a non-zero fraction % is the product of% withthe reciprocalof% .
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