2 Fractions and Decimals

( . . N
We’ll cover the following key points:
- Types of fractions - Whole number and decimals
- Addition of fractions - Expanded form of decimal
- Subtraction of fractions - Addition and subtraction of
- Multiplication of fractions decimal
> Division of fractions - Multiplication and division of
- Decimals Szl &
o J
N
Do you Remember fundamental concept in previous class.
In class 5th we learnt
- Multiplication of Decimals
- Division of a Decimal by another Decimal ) Hi, I’'m EeeBee
Still curious?
Talk to me by
scanning
the QR code.

Learning Outcomes

By the end of this chapter, students will be able to:

* Define and identify fractions and decimals and distinguish them from other types of numbers,
including whole numbers and integers.

» Represent fractions and decimals on a number line accurately and understand their relative
positions.

* Convert between fractions and decimals, including converting terminating and repeating
decimalsinto fractions and vice versa.

» Simplify fractions to their simplest form by finding and dividing both the numerator and
denominator by their greatest common divisor (GCD).

» Perform operations (addition, subtraction, multiplication, and division) on fractions, including
finding common denominators for addition and subtraction and applying appropriate methods
for multiplication and division.

» Perform operations (addition, subtraction, multiplication, and division) on decimals, including
aligning the decimal points and applying place value concepts in operations.
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Introduction

Frac_tlons & oo ¢ 73 = U4

_ 3
; o 25 075 = 72
T l//Z ozt 0 75 = 7/44

Yes, sir, 1 isafraction because it has a

.1 numerator and a denominator.

Yes, ma'am, 0.75is a dec1mal and it can be

{ written as the fraction %

We have learnt about fractions in earlier classes. Its study is very useful when we have to
divide some things in equal parts. Consider you ordered a pizza at home. Suddenly six more
friends come at right time to get share in the same pizza. So, what you generally do is you
divide the pizzain seven equal parts without doing any calculatlons

It is the real life situation where the fractions are useful Let us read some technical things
about fractions. Let’s start with the things we read in earlier classes.

A fraction is a number representing part of a whole. The whole may be a single object or a
group of objects. Fractions can be represented by block diagrams as follows:

This is 1 or whole

This is one-sixth This is seven-twelfth
1 7
or = parts of a whole. or o of a group.

p
A fraction is expressed as a number of the form 7 where p and g are whole numbers and

q#0. Here, pis the numerator and g is the denominator of the fraction £

q
For Example:

— is a fraction whose numerator is 2 and denominator is 7.

9. ) ) ) )
— is a fraction whose numerator is 9 and denominator is 5.

@



Check Your Progress [

1. Writeafraction for each of the following and also show it with block diagram:
| (i) One-fifth (i) Five-seventh (iii) Two-eleventh (iv) Four-ninth
2. late7outof62oranges. What fraction of orangesare left?
3. Tryto pronounce the following mixed fractions:
i) 47 (ii) 52 (i) 2 () 112
9 15 10 9

..................................................................................................................................................................................

——e Types of Fractions «—

Let us study about different types of fractions.

Proper Fraction :A proper fraction is a fraction whose numerator is less than its denominator.

For example: 3 5 g) 12

4 7 25
Improper Fraction : An improper fraction is a fraction whose numerator is more than or

areall proper fractions.

equal to its denominator.

23 15 11 , ,
Forexample: — ,—,— areall improper fractions.
17 149
Mixed Fraction : A fraction when expressed as a combination of a natural number and a
proper fraction is called a mixed fraction.

2
For example: 3 . 4 = 2 3 are all mixed fractions.

Pronunciation of a mixed fraction

A mixed fraction like 2 3is pronounced as two and three-eighth.

Example 1: Converteach of the following into an improper fraction.

Watch Remedial

2 7
I 5- ii) 3=
(1) = (ii) 2
2 7 3x8+7 31
Solution: (1) 5—:M:£ (”) 3_=X—:_
7 7 7 8 8 8
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Example2: Converteach of the following into a mixed fraction:

19 111

(D 3 (if) EE}
, 19 3 2 17 8
Solution: (i) . 25 8) 19 (ii) EZSE BT
-16 ~104
E 7

Decimal Fraction : A decimal fraction is a fraction whose denominator is any of the
numbers 10, 100, 1000, etc.
2 35 38

Forexample: —, —,
10 100 1000

Vulgar Fraction : A vulgar fraction is a fraction whose denominator is a natural number

other than 10, 100, 1000, etc.
Forexample: 2 15> 27 8l

9°29°50°193"

Equivalent Fractions : Two or more fractions which represent the same part of a whole are

are all decimal fractions.

called equivalent fractions. Equivalent fractions can be obtained by multiplying or dividing
both the numerator and the denominator of a fraction by the same non-zero number.

For example:
1. 3%2 zg, 3% 4 i, e Y2 Thys, E, i, Eareequivalentfractionsof 3,
5x2 10 5x3 15 5x4 20 10 15 20 3
2, 18_De@ i, |k 2, Thus 18 and 1> are equivalent fraction of 3.
24 24+6 4 20 20+5 4 24 20 =

Check Your Progress - _
o ——

Select the correct answer .
- 1. Which of the following is an improper fraction?

4 5 11 1
) — i) 2— iii) — ) —
| (i) = (if) = ( )9 (iv) 5
. 2. Which of the following are like fractions ?
| 5 7 2 4 55 1 1
= — i) == 1) =y = iv) 83—, 2—
) 9 11 (#) 7 7 ( )2 7 #) 5 9

__________________________________________________________________________________________________________________________________________________________________________________



Like Fractions : The fractions having the same denominator but different numerators are

called like fractions.
3 7 9 17

Forexample: —, —, —, — arelike fractions.
22 3223 22

Unlike Fractions: The fractions having different denominators are called unlike fractions.

For example: i i 2—7 2 9 are unlike fractions.
7° 13 35 34 55

Conversion of unlike fractions into like fractions
Unlike fractions can be converted into like fractions by doing the following steps:

;§QV&MUgcﬂyk5 ————————————————————————————————————————— .

|  Step 1: Find the LCM of the denominators of the given fractions. !

| Step2: Convert each of the given fractions into an equivalent fraction with denominator |
/ equal to the LCM of the denominators of the given fractions.

- - _——

The conversion of unlike fractions into like fractions is useful when these have to be added or
subtracted.

9
Example3: Convert T35 into like fractions.

Solution: TheLCMof7,14and35is70.

2 2x10 20 9  9x5 _g g WL _11x2 22
7 7x10 70’14 14x5 70 35 35x2 70
Thus, 20 45 nd e’ are like fractions.

70 70 70

Simplest Form of a Fraction

A fraction is said to be in the simplest (or lowest) form if its numerator and denominator have
no common factor other than 1.

Example4:Reduce =% 1238
160

Solution: Thefirststepistofind the HCF of 128 and 160
128=2X2X2X2X2X2X2
160=2X2x2x2x2X%X5

Thus, HCF (128, 160) =2 X2 X2 X2 X 2 =32

@

to its simplest form.



128 128+32 4
160 160+32 5

Thus, the simplest form of

——e Comparison of Fractions «——

Fractions having the same numerators but different denominators

When two fractions have the same numerator but different denominators, then the fraction

having smaller denominator is the greater of the two.

For example: 1. > > 2 2. E>E
6 7 19 21

Fractions having the same denominator but different numerators

When fractions have the same denominator but different numerators, then the fraction
having greater numerator is the greater of the two.
& 7
Forexample: 1. a >i 2. —<—
7 7 15 15
Fractions having unequal numerators and unequal denominators.

1. When fractions have unequal numerators and unequal denominators , we have to make,
their denominators equal. It can be done in two ways.

(i) By equalising the denominator by multiplying the denominator of other fraction in
numerator and denominator of other fraction. This can be applied when we are
comparing two fractions.

For example: 2 and y

Take a Task

5
2
T
5

oo | oo

On comparing the numerator of new fractions obtained, we can find which one is

greater . In the given example 16 < 32 e 2 <

40 40 5 8

(ii) By taking the L.C.M. and then multiplying a number to numerator and denominator
to make the denominator equal to L.C.M. Then on comparing the numerators, we can
find out which one is greater. This method is used to compare any number of fractions.

@
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Example5: ArrangeE 713 ascending order.

28°10°5 7
Solution: . L.CM.of28,10,5and7=2x7x5x2=140
2 28,10,5,7
11 11x5 55
Now 2_8:28 5= T 7 14, 5, 5,7
X
5 2,5 5,1
¥ rxld 98 20 2,1, 1,1
10 10x14 140 1, 1) 1’1
1 1x28 28 3_3x20_ 60
5 5x28 140 7 7x20 140
Since28<55<60<98
ey 28 55 60 98 1 113 7
CrEore, WeRave 140 " 140 140 140> % 5 28 7 10
) .. ) 11 3 7
Thus, the given fractionsin ascending orderare —<—<—<—
5 28 7 10

1. Expressasdirected:

€)) 1?7 afraction as with denominator25 (i) 7 % as an improper fraction

(iii) Y asamixed fraction (iv) 2asafractionwithnumerator 54
5
2. Compare the following fractions:
L 4 2 .9 15 .. 11 13 . 55 45
) =,= A= — = — )= —
()1113 ()818 ()1314 ()7147
3. Arrangethefollowing fractions in ascending order:
47 3 1 o~ 2 1 1 1
(I) T yT 5y (ll) 1_,2_,1_,2_
51510 2 5 4 2 3
4. Arrange the following fractions in descending order:
48 3 5 3 .7 5.1 537 8 47 3
(l) T T T T (11) 2_) 2_) 3_) 2= (lll) T T T T (ZV) —D 9
7 5 35 28 5 18 6 3 8 51215 59 20

@
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——e Operations on Fractions «——

There are four kinds of mathematical operations that can be done on fractions.
—= Addition of Fractions *—

For addition of two fractions, we have to follow these steps:

1. Expresseach fraction with the positive denominator.

2. If the denominators of the fraction are same, add their numerators and divide by the
common denominator.

3. If the denominators of the fractions are different, then express them as equivalent
fraction with the same denominator.

Then add their numerators and divide by the common denominator of the equivalent
fraction.

4. Change theresultinto standard form, ifit is required.

Casel: Whenrational numbers have the same denominators.

Example6: Add g and; : Example7: Add % andl—g.
Solution: é + Z = d+7 _ 2 Solution: i +1_5 - 3+15
7 7 7 7 8 8 8
_18 2
8 4

CaseIl: When one denominator is a multiple of the other denominator.

Example8: Add 7 and i
26 13

Solution : Ty 7 5x2

26 13 26 13x2

= l+ 2: 7+10 :1_7
26 26 26 26

(26 isamultiple of 13)

CaseIll: When the denominators are co-primes. @
1 r |
Example9: Findthe sum of - and = Watch Remedial

1 1 1Ix5 1x7
o + (L.C.M.of7and 5 =35)
7 5 7x5 5%7

5.7 5+7 12

35 35 35 35

@
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CaselIV:When denominators have acommon factor.
) 5 B
Example10: Find —+—.
14 21
Solution: L.C.M.ofl4and21is42.
5 5x3 15,8 8x2 16
14 14x3 42 21 21x2 42

2,8 _ L 16 _15+16 _31
14 21 42 42 42 4

Now,

—= Subtraction of Fractions +—
For subtracting the factions we have to follow same steps as described in addition. The only
difference is the minus sign.
Casel: When thefractions have same denominator.

To find the difference of two like fractions, subtract the smaller numerator from the greater
numerator. Write the number obtained as the numerator of the required fraction. Retain the

common denominator.
Greater numerator — Smaller numerator

Difference of two like fractions = -
Common denominator

Example11: Subtract > froml. Example12: Subtract 7 from—,
11 15 15
7 5 7-5 12 -
Solution: ——— S — Solution: 8 7. 87 1
11 11 11 11 15 15 15 15

CaseIl: When the fractions have unequal denominators.

To subtract a fraction from another unlike fraction, first convert both of them into equivalent
like fractions and then subtract.

Example 13: Find the difference between 19—1and %
Solution: TheL.C.M.of11and 15=165. Shortcut method:
y 2:9><15:135andi:4x11:44 i_i:9x15—4x11
11 11x15 165 15 15x11 165 11 15 165
.9 4 135 44 135-44 91 _13o-44 9l
11 15 165 165 165 165 165 165

@



Example 14:

Solution:

Examplel5:

Solution:

Sunita completed ajobin % hour where Sanjana completed the same job in
7
1o hour. Who workedlonger and by what fraction?

3 7
We need to compare = and To to find who worked longer changing them into

) ) 3 10 30 7 5 35
like fraction,weget — X — = — and —x—-=—
5 10 50 10 5 50

30 35 3 7
— & — r — € —
50 50 5 10

Thus, Sanjana worked longer.

7 3 7 3 I 1143 x 2 1
Differencebetween — and — = — - — = (7x1)-Bx2) =
10 5 10 5 10 10

Hence, Sanjana worked longer and she took 0 hour more time than Sunita.

What should be added to 2 4 to get 5 2 ¥
5 3

Letxbeaddedto 2 % to get 5 % :

4 2
2—+x=5—
Then, 5 3
= 5 3
= x:1—7—E
3 5
17x5-14x3 85-42 43 13
= = — =_=2_
15 15 15 15

Hence, the required number to be added is 2 %

@



1. Find the sum of the following fractions:

N 2 5 .5 3 . 5 1
) —+ — i) — + = iii) — + —
) 27 27 (#) 9 7 (#) 12 6
. . 1 1 1
(iv) 2.8 (v) 2+ 5l (vi) 21— +3= + 10—
26 13 39 5 < 3 2
2. Findthe difference of the following fractions:
) 5= (i) T2 (i) =-5 ) 23
Y7 35 Y 15 20 Y5y
1 1 5 7 5 2
() 35 -2 (vi) 3 - 2% vi) 8 5 -7 = (vii) 3 -27
3. Simplify the following expressions:
: . a2 1 1
(1) i_%_l_i (”)82—41—3% (i) 214_2_11 (iv)4— -3— +2—
36 9 12 16 4 3 4 8 2 3 4 6

4. Apieceofrope 40 mlongiscutinto three pieces. If the length of two piecesis 7 1 mand

8% m respectively, then find the length of the third piece.

1 1
5. Sunitabought 25 kg of mangoes and 55 kg of watermelon. What is the total weight of

fruits purchased by her?

6. Tanayspends 2 of his leisure time reading storybooks and 3 playing football and rest
7

of the time watching T'V. Find the fraction of his leisure time spent watching T'V.

HOTS (Higher Order Thinking Skills)

1 kssderdbesddin 2 % T %?

2. Whatshould be subtracted from 7 % to get 3 %?

1 1 1
3. Fourbottles of milk contain 3 3 LB L5 7 EL’ and 5§L of milk respectively. These bottles

are emptied in an empty can. How much milk is there in the can?

N J

@




——e Multiplication of Fractions «—

CaseI: Multiplication of a Fraction By a Whole Number.

1. To multiply a proper or an improper fraction by a whole number, multiply the
numerator of the fraction by the whole number, keeping the denominator same.

2. To multiply a mixed fraction by a whole number, first convert the mixed fraction into an

improper fraction and then multiply.
3x4 12

5 5

3
For example:: (i) EXS:iXX4:§:6E (i) 7 xX4=
6 £, 303 -

7 7 7 7

CaseIl: Multiplication of a Fraction By a Fraction.

(iii

To multiply a fraction by another fraction, multiply corresponding numerators and

denominators. Thatis,
Product of numerators

Product of fractions = .
Product of denominators

F l.li><§=3x3=i 2 EXZ—5X7—_§—5E
or examplie: ‘8 5 8x5 40 5 3_2><3_ 6 = p

Fraction as an operator 'of'

1
In the figure given alongside, two shaded portions of 5 have been combined and the result is

one fully shaded part.
So,2 of — means 1. Also, 2)(1:&:1
2 2 2
2 of l =2X l =1 : ;
2 2 Take a Task

Thus, we see that 'of ' represents multiplication.

4. 2 1 1 12 3
Example 16: Find the productof: (i) —by— i) 11—x2— iii)—x9 (iv) 5—x12
p p (i) e (i) =it ( )11 (iv) 1
39
4 2 8 1 1 7 5 39x5 195 __6
ion: N T X—=— i) 11= x2— = X ——= = =27—
Solution: (i) T~ g = 45 (ii) - ) 7 4 7xl 7 7
o 12 12 1 . 2
(iii) =x9= X9= 08=92 (iv) 52 %1 2= —3><,143 =23%3=69
11 11 11 11 4 A

@
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Example17: Simplify the following expressions:

~ 12 16 30 1 N | 1 3
() = x—x—x= (i) 1= x3=x=x2
15 24 60 2 E. 3 4

12 16 30 1 yflx)/émxgdlu_z

Solution: (i) = e ) _2
15 24 60 2 ISX%ZXMZ/X,Z 15
(ii) 11 x31x§x2_§xﬁx§x2_5><)fd x3xZ _5x3_15_ 1
2 34 A 2B x A 4 2 2 2
Example 18: Find: (i)lof94 (ii) éof75
2 3
1 1 1x 94"

Solution: (i) —of 94=—x94=
2 2

.. 4
(11)% of75=§x75: 4x 75 =4x15=60

Check Your Progress

1. Findthe product of 36 and @
25 45

2. Simplify: 12 X 2 3 §

15 16 12

3. Sonalhad — ofacakeand she ate % of it. How much cake isleft ?

Example19: Findthe following fractions:

5 3 4
) — of X32 i) — ofayear. iii) — of 360°
(i) = (i) 3 y (iif) : o
5 (5x38*)
Solution: (i) 2 of 332= éx?32=? (—X 32) =X x4 =3(5x4)=320
8 8 8 £,
[ 3
(if) iofayearz i()f12months=(i><12)months= 3x Y months
4 4 4 A

=(3%3) months =9 months

40
4 360
(iii) 4 of 360° = (— X 360°j _ [ = (4x 40)°=160°
9 9 ,d 1

@



Example20: A car runs 18 km using 1 litre of diesel. How much distance will it cover using

4 é litres of diesel ?
9

Solution: ~ Distance covered by the car using 1 litres of diesel = 18 km
4 4
Distance covered by the car using 4 5 litres of diesel = [1 8 % 45) km

20), (18 xa0) )

Reciprocal of a Fraction

(i) Thenon-zero numbers whose product with each other is 1 are called reciprocals of each

other. For example: 5and 1 are reciprocals of each other because 5 x 1o .
5 5
(ii) Two fractions are said to be reciprocal of each other, if their product is 1. If 4 isanon-

zero fraction, then its reciprocal is b
a

(iii) Reciprocal of zero does not exist because division by zero is not possible.

(iv) Reciprocal of a proper fraction is an improper fraction and reciprocal of an improper
fraction isa proper fraction.

11 11. 5
For example : Reciprocal of = is r and reciprocal of — is e
Example21: Write down the reciprocals of the following fractions:
(i) ~ (i) 2 (i) 7
) — if) — iii
15 9 )
8 15
Solution: (i) The reciprocal of 8 is 1—5 v—x—=1
8 15 8
) | 2 9 2.9 1
(ii) The reciprocal of 3 135. { 9" >
i _
(iii) The reciprocal of 7 is ¥ 7 1 —1
7




1. Multiply the following:

2 4 26 136
. _x9 oo 2_X45 oo _x_
D 3 (i) =3 (i) 77 39
2. Simplify:
(1) %xixéxé (i) i><§><E (iii)zixzxz
34 6 9 28 15 18 8 19 9
(iV)SEXEX?)Xg (V) 21)(5)(&)(13 (Vl)21xllx3lxll
5 27 2 7 7 46 18 3774 "9 2
3. Findthefollowing:
. 3 N7 W
(i) Zof56 (ii) — of 96 (i) = 0f 10
8 12 8
. 1
(iv) 2 ¢ L OENIE (vi) =
32 9 4 4

1
4. TomatoesarebeingsoldatX 18% per kg. Whatis the costof 3 & kg of tomatoes?

6
5. Sunitawalks ; km in 1 hour. Find the distance she will cover in 2 g hours.

3
6. Vihaanreadsastorybook for : hours in a day. He reads the entire book in 25 days. How

many hours did he take to read the entire book ?

2
7. A container canhold 4 g litres of water. How much water will be there in 30 such containers?

3
8. Arectangular field is 282 mlongand1 SHm wide. Find its area.

5
9. Abagcontains 48 kg of wheat. A family consumed = of it. How much wheat is left in the
bag? 1
10. Thereare48studentsinaclass. 5 of them are girls. How many boys are there in the class?

HOTS (Higher Order Thinking Skills)

1. A total of 25 boards are stacked on the top of each other. The thickness of each board is

2 3 cm. How high is the stack?
4

11
2. Thelength of a running track is 850 m. Ranjan covered = of the track by running and

the rest by walking. Find the distance he covered by walking.

3. Aniceberg40 L metresin height is floating on water. If % of its height is under water, then
5

whatis the height of the iceberg visible above water ?

@
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——e Division of Fractions *—

CaseI:Division ofa Whole Number By a Fraction.

To divide a whole number by any fraction, multiply that whole number by the reciprocal of

that fraction.

21 1
7 a1

A 22

To divide a whole number by a mixed fraction, first convert the mixed fraction into the

For example: 6 + §:K3 X

improper fraction and then solveit. .

5 12 ¥, 3

Example22: Divide the following: (i) 8 by % (ii) 10by 3%

4
Solution: (i) 8.14_ XIS_Z’/ X15:@:8é

514 w77
y 1 1
(i) 1031210220102 =3
3 3 10

Watch Remedial

CaseIl: Division of a Fraction by a Natural Number.

To divide a fraction by a natural number, multiply the fraction by the reciprocal of the natural

number.

8 3 1 3 4
Forexample: —+5==—x == .
4 4 5 4x5 20

To divide a mixed fraction by a natural number, first convert the mixed fraction into an

improper fraction and then solve it.

4 25 25 1 24
Forexample: 3— - 5=""_.5-2"« ~ — s
7 7 5 7xB, 7
Example23: Divide the following:
2 15
i) Zby8 ii) —by25
(i) by (i) ke
1
Solution: (i) 3+8:2_Xl: Z _ 1 :i
7 7 8 7xf, 7x4 28
15, . 15 1 _ )8 3 3
4 4 25 4x25. 4x5 20
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CaseIIl: Division of a Fraction by Another Fraction.

To divide a fraction by another fraction, multiply the first fraction by the reciprocal of the

second fraction.

a c , @ G
If b and 3 are two fractions, then b +—=

a d
J— X —_—
b ¢
Example24: Divide thefollowing:
(i) 2 by
B

3
%
3

(ii) 10~ by5§

Z><3 1x3_3

SXZ

2 41 27 41 5 41 X5 2205 97
5 4 5 4 27 4x27 108 108

2 2 3
Solution: (i) —=+ — X —
5 5 2

=
Example25: Thecostof1kgofsugarisI23 = How many kg of sugar be bought for3476 ?

Solution:  Costof 1 kgofsugar= ?235 _gi

5
Total amount = 3476

Number of kg of sugar that can be bought 115
=Total amount + Costof 1 kg of sugar = I476 + I ———

5
119 5
=476 +—— =476 x —=4x5=20
5 119
Hence, 20 kg of sugar can be bought for I476.

Example26: Theweightof9boxesis 4 1% kg. Find the weight of one box.
5
Solution: Weight of 9boxes = 415 kg
1
Weightof1box = [41% + 9) kg = (% + j kg = (%;3 X 5) kg

356 97 5

37

Hence, the weight of onebox is 4 = kg.

@



Example27: Anil spent % of his pocket money and had 180 left. Find the amount Anil
received as pocket money.

Solution:  Suppose Anil's pocket money wasx.

2 2 2
He spent — of Ix=— xIx=X it
5 5 5

2
Money left withhim =x -X ?x

2%
= 180 =X x—? [Given]|
—, 180 = 2X¥~2x_3%
5 5
1
=, 180x5_ 44

Hence, Anil received X300 as pocket money.

1. Find thereciprocal of each of the following fractions:

) = (i) 3 (iii) 4.8 (iv) 6
5 8 15
2. Divide the following:

. 5 . 36 5 .y 2
(i) 25by = (ii)) 4by — (iii)) 20by 5= (iv) —by5
! 3 ! 15 ! 6 13 ¥
3. Thecostof 3% kg potatoes is 320. How much will 5% kg potatoes cost?
3

4. Theareaofarectangular fieldis 321 > m’. Ifits lengthis 20 3 m. Find its breadth.
8 4

2
5. If 3m of cloth is shared equally by 10 people, calculate the length of cloth received by

each person.
6. A fruit seller bought 300 fruits. Out of these, 2 of the fruits were mangoes and the rest
> 1
were apples. 2 ofthe apples were rotten. He sold the good apples at ?45 each. How
15

much money did he receive on selling the good apples ?

@



——e Decimals «—

We have learnt earlier that the place value of a digit increases ten times as it moves one step
towards left. :

REMEMBER ¥
When the digit moves one step to the right,

For example:

The place value of 4in 8354 is 4 units or 4

1
he place value becomes — e
The place value of 4in 8345 is 4 tens or 40 theplace value becomes 10 (one-tenth)

The place value of4in 8435 is 4 hundreds or 400.
Lookat the place value of 5:

Number Place value of 5
3529 500
4258 50
9225 5

1
The place value of a digit becomes — (one-tenth) when it moves a step towards right.

From the above, we conclude that :

1
One hundred = E of one thousand

Oneten = % of one hundred

1
Oneunit = E of one ten

Division of a Unit in Ten Equal Parts

| LS
Now study the following to learn what is o ofaunit: Watch Remedial

1
10

The above figure is divided into ten equal parts and one part is shaded. The shaded part

1
represents one-tenth of the whole figure. It is written as o

E isalso written as.1, which isread as ‘decimal oné€’ or ‘point one’.

The dot on the left side of one stands for decimal point. Thus ones = 10 tenths
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The following figure is divided into ten equal parts and four parts are shaded. The shaded
3[3
parts represent three-tenths of the whole figure. It is written as 0o isalso writtenas.3 and

isread as ‘decimal three’ or ‘point three’|.
3

10

The figure given below is divided into ten equal

7
10

How many parts are shaded?

What fraction of the whole figure is represented by the shaded parts?

7
We can write the fraction 0 using decimal point as(.7)

.1,.3,.7 etc., are called decimal numbers or simply decimals.

—=o  Whole Numbers and Decimals +—

Whole number part — 3 . 8 — Decimal part

T

Decimal point
Therefore, decimal fraction consists of two parts, i.e., whole number part and decimal part
and they are separated by the decimal point.

1. Ifthereisnowhole number partin a number, then write 0 on the left of the decimal point.
2. 0.1,0.7, 3.8 etc. are decimal numbers whereas 3 , 7 , 38 tc. are decimal fractions.
10 10 10

3. Like whole numbers we can show decimals on a place value table : Write -

- " s |2 1as0.1

| £~ E EEIE 3as0.3

= @) ) & =
= 7 as 0.7
1 8 . 8
etc.

a



Itis writtenas 18% or 18.5 and isread as eighteen and five tenths.

or eighteen decimal five or eighteen point five.

Representation of Decimals on Number Line

We have learnt the representation of whole numbers and fractions on a number line. Now, we
shall explain the method of representing decimal numbers on number line.

Let usrepresent 1.3 ona number line.
1.3ismore than 1 andless than 2.
1.3is1+0.31i.e. 1 + 3 tenths.
1.3
t t t t I } + + +
0 1 @& 2 3

Draw anumber line and mark whole numbers0, 1,2, 3, ... on it.

&

v

Divide the portion between 1 and 2 into 10 equal parts and take 3 parts for 3 tenths or 0.3.
Markitas A.Intheabovefigure A representsthe number 1.3.

Example28: Mark the following decimals in place value table:

(1)0.8 (i) 69.4 (iii) 405.3
Solution: Place Value Table
E F§ = 1%
%) 4 =
E 28 &2 &- § F-ke
) =
Z s A
0.3 8
69.4 6 4
405.3 4 0 3
Example29: Write the following in decimal notation:
1
(i) seven tenths (i) Nine and 3 tenths (iii) 175
Solution: (i) 0.7 (i) 9.3 (#ii) 17.1

Example30: Write the following as fractions. Reduce them to lowest terms:
(iii) 21.2

2 1
(i) 21.2=21—= 21—

(i) 1.0

Solution: (i) 1.0

=1

(ii) 3.8

8 4
(i)3.8=3— =3—

@
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——e Division of A Unit in Hundred Equal Parts «—

The given figure is divided into 100 equal parts. One part

is shaded. The shaded part represents one-hundredth of

the whole figure. It is written as

1000

isalsowrittenas 0.01 and isread as ‘one hundredth’

or ‘zero decimal zero one’ or ‘zero point zero one’.

Similarly, if a figure is divided into 100 equal parts and 7 parts are shaded, then the shaded
parts are represented by the fraction % :
% is written by using decimal point, as 0.07.

0.07 isread as ‘seven hundredths’ or ‘zero decimal zero seven’ or ‘zero point zero seven’.

28 65 83

100’100’ 100
notation.

Similarly, are written as 0.28, 0.65, 0.83 respectively when expressed in decimal
Division of A Unitin Thousand Equal Parts

In an object is divided into 1000 equal parts, then its each part is one-thousandth of the
whole.

One-thousandth is written as

In decimal system iswrittenas 0.001.

1000

1. Thedenominator of each decimal fraction isa multiple of 10.

2. Thenumber of digits in the decimal number after the decimal point is the same as the

number of zeros in the denominator of the decimal fraction.

The digits after the decimal point are read one by one.

0.8 isread as zero point eight.
0.15isread as zero point one five and not as zero point fifteen.

R

0.329isread as zero point three two nine.

@




Example31: Write the following decimals in words:

(1)0.03 (i) 17.37 (iii) 10.07 (iv) 5.008
Solution: (i) Zero pointzero three (ii) Seventeen point three seven
(iii) Ten point zero seven (iv) Five point zero zero eight

Example32: Place values of digits of numbers are given below. Write them in decimal form:
(i) 8tenths,4ones,?2 tens, 9 hundredths
(ii)) 6 hundredths, 3 thousandths, 2 ones
(iii)6 ones, 4 hundreds, 9 tenths, 5 hundredths, 1 thousandth

Solution : 2 - 5 g .
Eo | 2 $ £ |5 2 S 2
5SS | 52| &8~ | § |E~=%~|g3~|9 E
E= &7 87| B |&THETHET S
T a 3 & <
2 4 : 8 9 25.39
2 : 0 6 3 2.023
4 0 6 9 5 1 ]306.951
Example33: Writein the form of decimal fractions:
(1)0.17 (i) 0.028 (iii) 2.231
. . 17 . 28
Solution: (i) 0.17=17 hundredths= — (ii) 0.028 =28 thousandths =——
100 1000
231 2231
(#ii)2.231=2+ =
1000 1000
1. Writethe following decimals in place value table:
(1)0.8 (ii) 3.4 (iif) 58.3 (iv) 130.9
2. Write the following in decimal notation:
3 9 2 4 2
(i) — (i) — (i) — (iv) — (v) =
10 17 13 9 2
3. Writeindecimal notation:
4 7 8 2 1
i) 28— ii) 25— i) 7— iv) 4— V) 6=
(i) T (i) T (i) T (iv) = (v) y

@



4. Write the following in decimal fractions:

(1) 0.42 (i) 0.6 (1ii) 0.8 (iv) 0.4 (v)2.7

5. Readandwritein words the following numbers:
(i) 13.6 (1) 39.3 (1ii) 7.18 (iv) 815.6

6. Expressindecimals:

14 58 3 & 16
)14 . 58 3 6 g l6
D 0 P 100 i) 100 ™) Too ™) 4750
7 324 96 3 918
N S . ;
i) 29700 D To00 i) 1000 () T000 ™) 31000
7. Writeinwords:
(i) 0.48 (ii) 0.87 (iii) 0.06 (iv) 18.80 (v)7.07
(vi)103.22  (vii)0.898 (viii) 0.069 (ix) 0.004 (x) 44.858
8. Writein the form of decimal fractions:
(1) 0.36 (ii) 0.02 (iii) 40.86 (iv) 7.07 (v)0.384

(vi)0.065  (vii)0.002 (viii) 16.065 (ix) 98.005

—— Expanded Form of Decimal «——

Let us study the following examples::
(a) 538=500+30+38

5
(b) 34.5=30+4+E =30+4+0.5

8 5
(c) 98.85=90+8+ —+——=90+8+0.8+0.05
10 100

0 8 8 (e
(d) 59.08=50+9+ m + 100 =50+9+ 100 =40+9+0.08 Watch Remedial
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Example34: Writein the expanded form:
(i)75.98 (ii) 59.809

9 8
Solution: (i) 7598 =70+5+ —+ — =70+5+0.9+0.08
10 100

8 0 3
50+9+—+—+—
10 100 1000

(ii) 59.809

=50+9+ i +L:5O+9+0.8+0.009
10 1000

Example35: Writeindecimals:
4 3 7
(i)7+i+— (i)90+ —+ —
10 100 10 1000

4
Solution: (i) 7+ i+—=7.34
10 100

3 7 3 0 7
(ii)) 0+ —+—=90+—+ —+——-=90.307
10 1000 10 100 1000

Order Relation in Decimal Numbers

Example36: Whichisgreater of 58.32 and 49.53?

Solution:  The given decimals have whole number parts, so we compare the whole
number parts only. ;
In 58.32, the whole number part is 58.
In 49.53, the whole number part is 49. If decimals have whole number
Since 58 > 49 parts, then compare whole
number parts only.
58.32>49.53
Example37: Whichissmaller of0.59 and 0.962
Solution:  Here the whole number part in each decimal is zero, i.e. the whole number

partsare equal. \
So we compare the decimal parts.
0.59 =5 tenths + 9hundredths |If decimals have equal whole
0.96 =9 tenths + 6 hundredths |number parts, then compare
Since 5tenths <9 tenths decimal parts.

0.59 <0.96

@



Conversion of Unlike Decimals into Like Decimals

Let us consider unlike decimals 0.7 and 0.28.

The number of decimal placesin0.7is 1.

The number of decimal placesin 0.28 is 2.

To convert 0.7 and 0.28 into like decimals, we should have two decimal placesin 0.7.

To convert 0.7 into an equivalent decimal number, we add as many zeros to the right of 7 as
we please. So the number which is equivalent to 0.7 and has two decimal places will be 0.70.

Thus 0.70 and 28 are like decimals.

Some examples of like decimals obtained from unlike decimals are given below:

Unlike decimals Like decimals :

(a) 5.08, 3.1 5.08, 3.10 REMEMBER &

(b) 8.25, 0.309 8.250, 0.309 Number of decimal places are
(c) 7.8, 3.29, 0.605 7.800, 3.290, 0.605 same in like decimals.

Example38: Arrange the following decimal numbersin descending order:
3.2,0.67 and 2.893.

Solution:  Thelargest number is 3.2. The next number smaller than 3.2 is 2.893, and 0.67
is smaller than 2.893.

Hence, the given decimal number in descending order are: 3.2,2.893, 0.67.
Example39: Arrange the following decimal numbersin ascendingorder:
4.04,3.95,0.786 and 0.9.

Solution:  The smallest number is 0.786. The next number greater than 0.786 is 0.9. The
other numbersinascending order are 3.95 and 4.04.

Hence the given decimal numbers in ascending order are:

0.786,0.9, 3.95,4.04.



Write the following in the expanded form:
(1) 2.084 (71) 97.837 (1i1) 619.092 (iv) 0.95 (v)87.779
(vi) 502.93

Fill in the place holders:

. S5 9 . 8 8
(i) .569=5+—+ — (i1) 34.808 =30+ | +— +
[ ] 100 10 [ ]
8 7
(iii) 3.095=3 + 2 2 (iv) 68.807 =60+ 8 + — +
L L] (1 []
Write in decimal form:
2
(1) 20+6+1+i (ii) 3+—+L+L
10 100 10 100 1000
3 2 3 7
(iii) 7+—+—— (iv) 90+ 84+ — + ——
10 1000 100 1000

Fill in the blanks by using > or < to complete the following sentence:
(1)38.35____8.29 (ii) 80.695 __80.92 (iii) 5.6 ____0.983
(iv)232____17.5 (v)0.49__ 0.6 (vi)0.6___ 0.48
Convert each of the following groups of unlike decimals into like decimals:
(1)7.8,7.83 (ii) 3.02,2.3 (iii) 0.6,0.429 (iv) 5.002,3.04
(v)2.468,5.3,3.51 (vi)0.5,6.8,13.804

Arrange the following in descending order:

(1) 0.3,1.6,0.23and 0.89 (ii) 1.12,4.35,0.69and 0.239

(1ii) 0.6,2.65,0.398and 3.43  (iv)0.7,1.78,0.381 and 5.35

Arrange the following in ascending order :

(1)0.3,1.6,0.23and 0.89 (ii) 1.12,4.35,0.69and 0.239

(iii) 0.6,2.65,0.398and 3.43  (iv)0.7,1.78,0.381 and 5.35

@



Addition of decimal Numbers
— (.2 —ie 0.5 « —

AR

The above figure is divided into ten equal parts. Each part represents — or 0.1 of the whole

figure. Two parts are shaded by one colour and five parts are shaded by another colour. Total
number of shaded partsis seven.

2 shaded parts + 5 shaded parts =7 shaded partsor 0.2 + 0.5=0.7
We can add decimal numbers as under:

7
0.2 +0.5 =2 tenths + tenths =7 tenths = E =0.7

Similarly, 0.14 and 0.05 can be added as follows:

0.14
+ 0.05
0.19

Example40: Add0.8and0.9.

Solution: Write in columns and add.
0.8
+ 0.9
1.7
Example41: Add5.7and2.56. REMEMBER §
Solution: 57  =5+.70 Add decimal parts to decimal
+ 256 = 2+ .56 parts and whole numbers to
826 = 7+126 ie.,7+126=8.26 whole numbers.

Properties of Addition of Decimals
Decimal numbers and whole numbers have the same properties of addition.

(a) Thesum ofadecimal numberand 0is the same decimal number.

(1)3.06+0=3.06 (i1) 64.98 + 0=64.98
(b) Change of order of decimal numbers does not change their sum.
(1)3.29+16.8=16.8+3.29 (i1) 18.28 + 1.005=1.005 + 18.28

@



—e Addition and subtraction of decimal «—

The figure given below is divided into 10 equal parts. Each part represents L or 0.1 of the
whole figure. Seven parts representing 0.7 have been shaded and then out of these seven parts
two parts representing 0.2 are double shaded. Then remaining shaded parts are five which
represent 0.5 of the whole figure.

— 0.2 —>

- 0.7 1
7 shaded parts - 2shadedparts = 5shadedparts
or 0.7 - 0.2 = 0.5
We can subtract decimal numbers as under:
0.7 - 0.2 =7 tenths - 2 tenths =5 tenths =0.5
Similarly, 0.16 can be subtracted from 0.58 as follows:
0.58
-0.16
0.42
Example42: Subtract0.4from2.3 Example43: Subtract14.69 from 63.2
Solution: 2.3 63.20
-0.4 - 14.69
Solution: 1.9 48 51

1. Addfollowing:

(i) 0.3 (ii) 0.8 (iii) 0.2 (iv) 0.4
+ 0.6 + 0.4 + 0.8 + 0.6
(v) (vi) (vii) (viii)
0.64 4.39 48.2 36.088
+ 2.83 + 6.95 + 5.68 +47.92
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2. Addthefollowing:
(i) 29.65and 98.7
(iii) 35.24,27.083 and 6.241

3. Subtract:

G) 09 (i) 18
03 0.7

37.00
-28.29

(v) 54.66  (vi)
- 54.31

4. Simplythe following:
(i)8.24-2.17
(iv) 200 -35.82

(ii) 64.02 - 49.87
(v)91.004-62.9

(ii) 37.856 and 15.09
(iv) 58.02,146.2 and 0.834

(i) 2.7 (iv)  18.69
~0.9 = 297

(vii) 56.23 (viii) ~ 108.3

- 275 — 68.09

(iii) 40-18.6
(vi)208-023-96.8

5. Subtractthe sum of4.39 and 7.06 from 16.

——e Multiplication and division of Decimals «—

Example44: Multiply:

(1) 0.693 x 10 (i1) 5.92x 10 (iii) 39.2 x10
. . 692 LT
Solution: (i) 0.692x10=——x10=——=6.92 =
100 100
592 592
(i) 5.92x10=""2x10="2=59.2
100 10
Example45: Multiply: @ RN
(i) 8.562 x 100 (ii) 45.63 x 100 R
8563 8563 Watch Remedial
Solution: (i) 8.563 x100= x 100 =——-=856.3
1000 10

4563 4563

(ii) 45.63x 100 = —— x 100 = —— = 4563
100 1
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Multiplication of a Decimal Number

Example 46:

Solution:

Example47:

Solution:

Example48:

Solution:

Multiply:
(i) 2.3 by 4 (ii) 5.16 by 3
23
(1)2.3x4 =—x4
- 10
1 decimal
place
2 4 2
10x1 10 1 decimal
place
(ii)_5ﬂ.16><3 = ﬁX3
1 decimal 100
1 154
place :56><3: 58=15.48
100 %3 100 1 a;cimal
place
Divide:
(1) 345+100 (i1) 34.5+100
. 4 1 4
(i) 345-100= 22« L 2312 _ 545
1 100 100
345 1 345
(i1)34.5+100 = X = =0.345
10 100 1000
Divide:
(1) 45900+ 1000 (i1) 4590+ 1000
(i) 45900

45900 +1000 = ———=45.900
1000

4
(i) 4590+1000= 2222 _ 4590
1000

Division of adecimal number by 10, 100, 1000

Example49:

Solution:

Divide:
54 48
. :_+2 .o g 5
(i) 5.4by2 0 (ii)4.8by3 T -3
54 2eF 48 16
(i)5.4+2 =——="2=27  (i)48+3=——=—=16
10x2 10 10x3 10
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1. Multiplyby10:

(i) 7.43 (i1) 93.9 (1ii) 0.453 (iv) 38.07
2. Multiply by 100:

(1) 96.703 (ii) 50.85 (1ii) 0.384 (iv)7.3
3. Multiply by 1000:

(i) 38.789 (i) 30.37 (1ii) 0.098 (iv)9.1
4. Multiply:

(i)43.2by4 (ii)23.08 by 8 (iii) 52.89 by 9
5. Divideby10:

(i) 86.95 (ii) 378 (iii) 7.2 (iv) 0.55
6. Divideby 100:

(i) 686 (ii) 53 (iii) 47.9 (iv) 2.5
7. Divideby1000:

(i) 8585 (ii) 709 (iii) 36 (iv) 630
8. Divide:

(i) 78.4 by 4 (ii) 31.2by 3 (iii) 105.25 by (iv) 13.84by 8

Example50: Mahesh travelled 125.5 km by train and 14.25 km by bus.How much distance
did he cover?

Solution: Journey by train = 125.500 km
Total distance covered = 14.250km
Total distance covered = 139.750 km

Example51: The maximum temperature of Delhi on Monday was 38.5°C and on Tuesday it
was 46.1°C. Find the difference in temperature.

Solution: We subtract 38.5°C from 46.1°C
46.1
- 38.5
7.6

.. Difference in temperature =7.6°C
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Example52: A car goes 15.6 km in one litre of petrol. How many kilometres will it go in
4litres of petrol?

Solution:  Distance coveredin 1litre of petrol = 15.6 km
Distance covered in 4 litres of petrol = 15.6 x 4 km = 62.4 km

Example53: It costs I48.5 to buy 1 m cloth. How much money will Shivani pay to buy 8 m
cloth?

Solution:  Costof 1 m cloth=348.35

Costof 8 m cloth =%48.35 x 8 =3386.80
Example54: If5.580kg potatoes costI9, how much potatoes can Sunita buy for one rupee?
Solution:  Potatoes bought for39=5.580kg

Potatoes bought for3=15.580/9kg=0.620kg=620g

1. Rubi bought 2.38 m dress material for her brother and 7.75 m for herself. How much
dress material did she buy?

2. Kunal and Rashmi bought 69.9 kg and 37.65 kg wheat respectively. Who bought more
quantify of wheat and how much?

3. theheight of a mango treeis 7.04 m and that of an orange tree is 3.5 m. How much higher
is the mango tree?

4. Ajit got325.80 from mother and ¥80.05 from father. How much money did he get?

5. the normal temperature of human being is 98.6°F. If the temperature of a person was
103°F, how much was it above normal?

6. School is 50 km from his home. His father leaves him at a distance of 12.500 km from
home from where he takes his school bus. How much distance does he travel by bus?

7. Radhika travels 25 km 500 m by bus, 12 km 30 m by scooter and some distance on foot.
How much distance does she walk if she travels in all 40 km?

8. Soniput 15.800 /milk equally in 4 pots. How much milk did she putin each pot?



Chapter-end Exercige

A. Multiple Choice Questions (MCQ’s)

Tick (v') the correct potion:

1 1
1. —x3—isequalto:
5 5

Gap Analyzer™

10 16

20
(a) 2—5 D(b) — D (c) 2—5 D(d) E D

2. 3i 3 is equal to:
4 4

(@) 3 () 4 (J @ 5 o = )

16
3. Theascendingarrangement of% g gm

13 2 6 6 13 2
a) —>—H>— b o e
(@) 21 37 D (®) 7°21°3 D

2 613 6 2 13
(0 22,2 J@ o= U

37 21 7’321

4. 8.25isequalto:

1 3
(a)S% (o 8% J s J@s; )

B. Solvethe following:

Path

. 2 1 . | 1
(1) 2=2+3= (u)2—§ (iif) 3—x-4=
3 2 5 4 3
C. Findthereciprocal of:
_ 1 =
i) 2.7 (= Gii) “25 7
3 5 4 5 8
D. Arrange thefollowing in ascending order:
5 5 5 * Custom Learning
. —3 1 16 3 1 8 13 16 9 Scan to Create
(l) 5 (”) T T sy T sy Your Own
2 417 5 23 46 23 92 Learning Path
E. Simplify: 4 '

(1)7-0.3+2.5-0.03 (i) 12.5-2.3+5+3-4.3 (iii) 13.5-3.3+2.5-5
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HOTS (Higher Order Thinking Skills)

1. Arectangular block of length 6l cm and 3% cm of width is noted. Find the perimeter
and area of the rectangular block:

2. Write the following decimal fractions in expanded form:

0.321;0.024;0.135

3. For the fraction 2/5, write one-place decimal, two-places decimal and three-places
decimal.

N J

Assertion and Reason ™\

In each of the following questions, an Assertion (A) and a corresponding Reason (R)
supportingitis given.

Study both the statements and state which of the following is correct:

(a) Both A and Raretrueand Risthe correct explanation of A.

(b) Both A and Rare true but Ris not the correct explanation of A.

(¢) AistruebutRisfalse.

(d) AisfalsebutRistrue.

1. Assertion (A): Thereciprocal of 3%15 2

7
Reason (R) : Reciprocal of zero does not exist.

2. Assertion(A): Zof %is equalto O :

4
7 2 3 1
Reason (R):Thevalueof —+—+—is — .
10 5 2 5
1 2 1 2
3. Assertion (A): 3—x5—-4—x2— isequalto 6ﬂ.
¥ 3 5 3 105

8 . 2
Reason (R) : A square of T equal to T

4. Assertion (A):Theproductof1.28 and 4.2 isequalto 5.376.
Reason (R):282.25+25isequal to 11.29.
2
5. Assertion (A) : The national number for the decimal number 0.4 is )

Reason (R) : Multiplying 4.32 by 0.012, we get 0.05234.
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