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FOREWORD

The Punjab School Education Board has been continuously engaged
in developing syllabi, producing and renewing text books according to the
changing educational needs at the state and national level.

This book has been developed in accordance to the guidelines of
National Curriculum Framework (NCF) 2005 and PCF 2013, after careful
deliberations in workshops involving experienced teachers and experts
from the board and field as well. All efforts have been made ta make this
book interesting with the help of activities and coloured figures. This book
has been prepared with the joint efforts of subject experts of Board, SCERT
and experienced teachers/experts of mathematics. Board is thankful to alf
ofthem.

The authors have tried their best to ensure that the treatment,
presentation and style of the book in hand are in accordance with the mental
level of the students of classs V. The topics, contents and examples in the
book have been framed in accordance with the situations existing in the
young learner's environment. A number of activities have been suggested in
every lesson. These may be modified keeping in view the availability of local
resources and real life situations ofthe learners.

| hope the students will find this book very useful and interesting. The
Board will be graceful for suggestions from the field for further improvement
of the book.

Chairman

Punjab School Education Board
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Rational Numbers

In this chapter you will learn:
 About number system.
« To apply different operations @ Addition, Subtraction, Multiplica-
fion and Division on rational numbers.
o About the properties of rational numbers under different operations.

1.1 Introduction

In earlier classes, we have studied about connting numbers or natural numbersie 1,2,
3.4 ... .Byincluding 0 to natural numbers, we get whole numbersie 0, 1,2, 3,4 ...
The negative of natural numbers and whole numbers, when put together, we get integers i.e.
........ 4.3 2.1,0,1,2,3, ...,
TFundamental operations i.e. addition, subtraction, multiplication and division were defined on
integers and various properties of these operations were also discussed in previous class. The concept of
rational numbers was introduced and fimdamental operations on rational numbers were also discussed. In
this chapter, we shall learn about different properties of these operations on rational numbers.

Let us first recall about rational numbers.
1.2 Rational Numbers:

P 'p
A number of the form ~ or a number which can be expressed in the form 1‘&' . where p and
: = s . —2:10 =3

q are integers, q # 0 and p, g are co-prime is called a rational number e.g. FREETE -3. 0

ete.
= All natural numbers are rational numbers.

* All whole numbers are rational numbers.
* All integers are rational numbers.

VB Rational Numbers S
¥ Integers =)
” ([ Whole Numbers _ :
F ' 3
.3 » Matural Numbers .
. . ’ 5
3 3 1,2,4.. 3
.18
i . J ks
l" - -
30101




1.2.1 Addition of Rational Numbers

In previous class, we have defined the addition of rational numbers. We know if two rational
numbers are to be added, then first we have to express each of them as rational number with same
and positive denominator (by taking LCM), then we solve.

Let us discuss some examples.

Example 1.1 Solve the following:

R T
% 7y ® 5709 TR
- = =
™ “gtn A TRET!
2 3 243
Solution : (i) ?-i—; e
= 2
TT
5. (=1 5 1
ii _+-_ = o -
@ 577 g 9
|
9
- 4
9
y 3.6 _ -3+6
@ Sy 11
g
T
WIS S (A R
(iv) TR T TRET
_ 547
T
2
1
g =3 -4 A
™ TS U
403
a 11
a
I B



Example 1.2 Solve the following:

RPN =58 o
T W 3 W 373
o B ST ! i
T ™ 15720
Solution : In these questions, first of all we will make denominator same by taking LCM of
Heng oL LCM of denominators 12, 4
5 3 2 12, 4
B ot =
12 4 2 6,2
3,1
LCMof12 &4=2=2x3=]2
5 3 . - )
Now we express E and 7 s rational numbers with same denominators by taking
LCM. o 3.3 _ Gx0+6x3)
3 343 . 12 4
Now 4 s
3
T 12
: 5.3 _5.9
© 12 4 12 12
L 318 &
S
i )
= ; ~ 1
6
_ 71
6
o
(i) We have, _é-+§
3 : ; 2
Now, we express 3 and 6 rational numbres with same denominators by tak-
ing LCML
LCM of denominators 8, 6
) 2] 86
¢ have, 5 8.3 24 2 | 4.3
2.3
S 5S¢4 20 ’
and 6 6x4 24 LCMof 8 & 6=2%x2x2x3=24




5 2 e
8.5 _ -9.90) . @—
24 8 6 24 E
_u - =
24
.
We h - T L =
(i) e have, 0 s
LCM of denominators 10. 5
3 2
Now we express — and — as rational numbers 3 10, 3
10 3 31
with same denomiantors by taking LCM. ;
LCMof 10& 5 =5%2 =10

S T P . M.
emve ™S T 52 10

3 2 3 4

A O e O Or i_{__z_ (3x1)+(-2x2)
10 5 10 10 10 5 10
= . 3+ (4)
10 10 = -
10
3 4
~o 34
10
— 1
10 - —
10
- =3 =7
(iv)  We have, 3 1
LCM of denomunators 8, 12
5 ) 2 g 12
Now, we express 3 and 12 as rational 5 46
numbers with same denominaniors by taking 2.3
LCM. ICME& 12=2%x2%x2x3=24
We h _5 B —5x3: 15
CAWE 8 T sx3 4
d =7 =IxD =1
M 122



=5, =7 _ =15 -4 o 2yl oS30
8 12 24 24 5 12 812
. (=5=3)+(-7=2)
[ 15)+( 14) = 24
2 _ =15-14
. 1514 4
- 24 _99
_ 2 =
24
LCM of denominators 15 and 20
) We h 7 —3 5 15,20
e e Do 4
(iv) We have, 5 20 3.4
7 3 LCMof 15 & 20
Nw,weexpmss-l—s-nnd E— =5x3xd =480

as rational numbers with same denominators by taking LCM.

We have, —1 - ZTx4 -28
CONE S © 15x4. 60

-3 -3x3_ -9
20 203 60

7.3 28 -9
15 20 60 60
y =l coilh T x4+ (=33
) 28+ (9) O E_FE _ ( Jm{ )
- 60
_-28-9
. 28-9 = T80
60
_37
~37 = 60
T 60

1.2.2 Properties of Addition of Rational Numbers

In this section, we shall learn some basic properties of rational numbers under addition. These
properties are similar to those of addition of integers which we have learnt in the previous classes.
«  Closure Property : The sum of any two rational mumbers is always a rational number. e g, if

a

c a ©
B d 4 Areany two rational numbers then E+E is also a rational number.
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For Example:
-2 4 10412 2

(i) ?--F 5= 15 15 which i3 a rational number.
§ G220 F0_ L e seiondmub
i) 5 4 3 3 g » Which is a rational number

Commutative Property : The two rational numbers can be added in any order, the result
will be same. We say that addition is commutative for rational numbers.

d C

ie If 5 and q Areany two rational numbers.

e LTS
thmb d d b

e.g. Consider the rahonal numbers.

= n:l5 h
g and ¢ then
-3 5 9420 1l

8 '6 24 24

5;[21_ 20+(-9) 20-9 11
24 24
3., 83
Thus 2+ 2 =242
Associative Property : When three rational numbers are to be added by adding the first
two rational mmbers and then adding the third number in result or by adding the second and

third rational numbers and then adding the first number in the result. We get the same result.
Then we say that the addition of rational mumbers i3 associative.

4 C
i.e. For any three rational numbers By ﬁmd (b.d and f=0)

L T
o d) f b ld f
. : 13 5
e.g. Consider three rational numbers 3" and e then
1 3 5 24 3] [ 5) 1 (-5}
— = == H—=l==+|—
[2 4][5] [ 4 6) 4 le)




_34(-10) 310 7

12 12 12

=5) 1 [9+([ 10)]
[?F?Jﬁ 2 |

__|+[u—1n
2 | 12

=L . [_I]

2 12
 (1%6) +(-1xT)
12

6+( 1)
12

6-1
12

=
12

8, (061, 5 0
Tes, 15%77 %)= 2 a7 %)

Additive Identity : When we add 0 to any rational number we get the same rational num-

. . a . . .
ber i.e For any rational number —, b # 0 there exists a unique rational number 0 such that

a a a
N +0 D= 0+ b

then 0 13 called the identity for the addition of rational numbers. We say 0" is the additive
identity for rational numbers.

Additive Inverse: When two rational numbers are added and give the result zero (0)(addi-
tive identity) then both rational numbers are called additive inverse of each other.

)

E
i.e. For any rational number T:: {b # 0), there exists [ b

s a_[i']_ﬂ_
B tatb- .



a
then — is additive inverse of — and vice-versa.

b b
2 [ 2] 2H(-2) 2-2 4
E.g. — | e — — =
3 3 3 3 3
2 2
] =] R
3 [ 3 ] ¢
-2 2 242
SR = e
And 3 3 3
_ 0
= 3
= 0
2 f=2) -2 2
80, =+4|—{=0=—1+=
b 3-I- 3] 3 3
Fog | zn 2 T
Thus T 15 additive mverse of 3 and ? 18 additive inverse of T
Example 1.3 Verify commutative property of addition of rational numbers for the
following:
i -5 3 ) 2 -11
{1) 12 and 3 (ii) = and 21
_s 3 LCM of denorminators 12, 8
Solution : (1) We have, T and r 2| 12,8
2] 6.4
EISﬂ_‘,-' :§+E _ {_Syz)'l'{axj*} 3, 2
128 24 LCMof 12 & 8
10+9 —1 =2 x2x2x3=24
24 24
3 (-5 (323 +(=5%2) 9+(-10) 9-10
and o e MR = =
8 112 24 24
_ 1
24

5. 3 3 5
Lok Mo s 1 M.
12 8 8 [ 12 J
Thus, commutative property under addition holds.
]



. 2 11
(i) We have, —= and —/——

7 21

Firslly — +[_”. _2+[_”l
iy = T E T = T

: £ ! < LCM of denominators 7, 21
C(2x3)=(=Lx1)) 64 11)

21 21

. =611 17 yemofT &2l
2 2 =7x%x3 =21

—11, 2 1 (-2)

— s - K f
and 21 7 21 7

_ HxD + 2x3) ~11+(-6) 11 6 _-17

21 21 21 21

7 = o1 7

21 21 -7

Thus, commutative property under addition holds.
Lxample 1.4 Verify associative property of addition of rational numbers for the following:

2 L[l 11 2

. 931 -3 3 -4
(i) E:—and— (i) —4, = and —

Solution : We ha 51 d'_3
olution : (1) We have, S an :
e (24 1) (23) _[GxD+xh] '—_31 3186

ICMof3&6=3x2=6

- f]i}—11+[__3]
“1e6 )5
AL e3) ilﬂ
6 lsj 3.5
LCMof6&5=2x%3 % 5

(11%5) + (-3 6) ~ 130
30

_554( 18) 55-18 37
3 30 30




[_1»55_]—[_3%_}‘
30

- 1 - 0
mE'_éils] 3|

3| 30

5, [5+( 13}]

5 (5 18)

5 ki

3130 )
1

5 (13 3 13,30
3 130 ] 1. 10

(5210)+(-13x1) LCMof3 & 30=3=10 =30
- 30 = |
50+ 13)

30

5013

30
37
30

i

5 1), (3} 5 [l [—3]'
= i PR [ P P o] PO B = et o B

[3 { ﬁJH 513 (615
Thus, associative property under addition holds

3 —4
(i) We have, 4, E and ?

g 3,] (—4) | gg+3] rei (LCMof 1 & Tis 7)
e T (L i T
3 [—_‘“. 1254(-28)
TR 5 35
_ —1254(-28)  -153
- 35 35
(3 (4

A=t —||=_
and +i_?+[5 ]] 4 +

il

(LCMof 7 & 5is35)

(154 23)] (LCM of 7 & 515 35)

L3S

(15 23] _[-13)
=—4% 135 )

1404+ 13) 14013 -153
35 35 35
10

= e

R A




]

R iy i v
51

Thus, associative property under addition holds.

Example 1.5 Solve the following by rearranging and grouping rational numbers.

-3 7 2 5 =2 7 4 4
. SR i Ll Fle 2
M 576 5 6 @ Frgtyts e

Solution : (i) Re-arranging and grouping the numbers in pairs in such a way that each group con-
tain ratonal numbers with equal denonunators.

=3 (=21 (7 . 5)

2 -2
N +[5h+ﬁ 6/

= NN
@ |

4y
5

3+(—2) T7+5 =5 12
o= _|_ = — + —
5 6 5 6
= —1+2=1
(ii) Re-arranging and grouping the mumbers in pairs in such a way that each group con-
tain rational numbers with equal denominators.

2 7 4 4 2 4] (7 —4)
e i 3y = |—*+=|+—F— =7
Tttt HD) [3 3757 5 )Y
—2+4  T+(-4)
- + =~ {=3
3 5 +H-=3)
23 1049+ (-45)
= -‘+_ = == . 2 .
s H-3) T [LCM of 3 & 5is15]
__10+9-45 25
15 15
Example 1.6 Write the additive inverse of each of the following:
5 L3 i) =L
(i) 5 (i) 10 (iii) N
=S
Solution : (1) Additive inverse of 75 13 13 13
44 a fi: -i:= [_S]zi
(ii) Additive inverse o 10 |10 ! 10
(iii) dditrve inverse of 9 9| |_5|_| 9

11



éxewz‘se 1.1

1. Solve the following:-

. 6 /-2 . 5. 7 , 11 7

O <73 @ 7 L3] @ >ty ™ 5ty
H =2 5 1;[_5] s =11 Bl

™ Tt M TG M g7, 5o

[

Verify commutative property of addition of rational numbers for each of the following,

L O B T
® gand @ 5 and 7o m ooty
W 5 and —

V) 4 an 21 (vi —San 3

Lt

Verify associative property of addition of rational numbers i.e. (x+y) +z=x+(y + z)

R RS ST s T N O
{1} x= 3 l}r_z.lz_ﬁ [ﬂ} xX= 4 Y_E.HZ_E

L R o T

{1]1} X=4%¥= 12 2= g

4. Write the additive inverse of the following:
W w8 e .
0 T (- i) ) —
R - Y

(v) 8 (v1) 7 (vu 1 ()

L

Rearrange and Regroup the rational numbers and solve :

: E+[ T]+i+£ _3‘+i.34[_‘
W 573753 ® |57 8 |7
o =) +[ [ ]5 5] EJF[iLiJ_
m |7 305, 10 3

1) 5 2 5 (-5
Sl o s,
™ 13 12777 [It’-]

i2



6.  Multiple Choice Questions :
(i} Which of the following is commutative property for addition?

(a) xxy=yxx (b) (xty)=(ytx)
(c) (xtyytz=xHytz) (d) (x-y)=(yx)
(@} Which of the following is associative property for addition?
(a) xxy=yxx (b) x+y=y+x
(€) (xty)+z=x+(y+2) (d x-y=y-x
-5
(i) The additive inverse of =" 15
5 .5 $6 4 2
@ 3 ®) =5 © @ =
2
(iv) The additive identity of 3 s
; -2 2 , 3
(a) O ® (¢) — @ 3

1.3 Subtraction of Rational Numbers:

In previous class, we have defined the subtraction of rational numbers. We know if two rational
numbers are to be subtracted, firstly we express each one of them as rational number with same
denommators if requared (by taking LCM) and then we solve,

Example 1.7 Subtract:

2. s s a3 -3 2
(i) ; rom . (ii) 8 rom 3 (iii) 10 rom =
oS3 7.7
{iv) 5 rom 4 (v) 15 Tom 10
e 8 3 5-2 B
Sohution :.(i) 7 77577 7
5.5 45 %
U 8 s
2 [_31_4 (-3) 443 7
W 500”710 ~“T10 10
_3_[_5]_ 9-(-10) -9+10 1
™ 36" 12 T 12 12
i__?__ —21—14_—35_i
™ T 15 "3 30 6



1.3.1 Properties of Subtraction of Rational Numbers:

In this section, we shall learn some basic properties of subtraction of rational numbers. These
properties are similar to those subtraction of integers which we have learni in previous classes,
*  Closure Property : The subtraction or difference of any two rational numbers is also a

rational number.
i . a c _
1e. For any two rational number 5 and d (b, d0)
== s also a rational numb
b g 'salsoarational number
, 5 2 54 - "
(i) 5 3- B ' rational number.
, -3 -5] -9-(-20) 9420 11 .
(i) 3 [ g l= 24 =g i rational number.
7 (-2} 7-(-4 7+4 11
(1) 0 |3 T T T rational number.

«  Commutative Property : The subtraction of rational mimbers is not commutative i.e. For

a ¢
any two rational numbers — and a

b
a [ c ad
We have > 3 4 b
503 2 12 _13
&g 4 5 20 20
’ 35 1225 13
ol 5 4 20 20
53 35
4 575 4

= Associative Property : The subtraction of rational numbers 1s not associative 1.e. For any

ac e
rational numbers b'd and F:b, d, f# 0, We have
a ¢l e_a lc f‘i‘
b d) f b {d f
(3 2} 1 [Ei_l_ 1 1 1-6 -5
S T 2] 2 12 2 B 1



2 e a) o2 feealp
ad 713 3] T4 16 ) 4

(3 21 1 3 [ 2 1

4 3/ 2 *3

«  Existence of Identity : Identity does not exist in subtraction as commutative property does
not hold in subtraction. Because for any rational numbera, a—~0=abut 0 —a+a, 50 in case
of subtraction wdentity does not exist.

Example 1.8 Verify that x —y # y — x when

R L5
(I]I_SEF_‘" {"}X—u,}'—s
: 2 3
Solution : (i) LHS . x-y = —-—[—l___|__
= =
20 20
; _ o3 j]_—lfn-[—ﬂj_ 1548
RS y=x =7 [5 " 20 20
=t
S 20

LHS # RIS thus, x-y #y-x

(i) LHS x—y=a'? L
1021 31
24 24
— =7 5 21— -3
St ¥ X T T T

- LHS # RHS
Thus, x-y#y—-x
Example 1.9 Verify (x—y) -z #x— (y — z) when

2 5 -7 . 1 -2 3

{Ill_ 'r}' sqz_ 12 {ll}x— z‘}’— 5 E= 10
: : (-2 § 71
Solution : (i) LHS: (x-y)-2z - l? g Ej



16 15 [_?]_ﬂ [_?]
24 (12) 24 T (12

31 (14) 31414 17
24 ! 24

2 (5
RHS : x—(y-z) = _3“ [ ”

-3 ['15--[-14_]1=T1 [15;‘14]

2 029 16-29 45
T3 24 24 24
LHS = RHS
Thus, (x —v)—=z# x—(y-g)
FE f<21' 3

- 32=%. 6.3
10 10 5
: 1 (-2 3)
BHS | x-(v-z) =3 T_EJ
B l_[—al—al_i —_?]_5 =T 34T
) 0 ) 2 1) 10 10
_12_¢6
10 5

~ILHS = RHS
Thus, (x-y) - z#x— (y-2)

Gxercise[12

Subtract:-

by Ir 2 ii —3 1 = (i) — from — e j:r L

(1) 5 oim 5 (i) 5 Totm = 1it) 2 ot 1 [Iv] o v
—F{ from — ] _— f1 = } sl | e E fro —B

{v) 10 om T (v om 6 (il Tom 12 {vul} n 25

16



[

Verify that x — y #y — x when

. x__s :_3 5 x_l :_3
® Y% © 157 10
el X __15 l X __3 :'E
() 67 12 ™ T
3. Verily that (x-y) —z #x — (y — z) when
:—l':I|I :—3 1:3 e x:é :_:Er z:_?
@ 127 4" 3 @ =¥~ 5" 10
s wx ol o HH L 3
(@) x=—y - —2=g
4. Solve the following:-
N o175 . [_7] [ 3]
W 37678 B ZE B W75 {0 (15
=2 =3 4] z.f-_z].[ﬂ"
™5 o s ™ % {9 T3

1.4 Multiplication of Rational Numbers:

In earlier classes. we have learnt the multiplication of two fractions, The product of two given
fractions is a fraction whose numerator is the product of the numerators of the grven fractions and

whose denominator is the product of the denommators of the given fractions.
ie.
Product of their numerators
Product of their denominators
This same rule 13 applicable to the product of rational numbers.

Product of Fractions =

Product of their numerators

Product of Rational Numbers = Product of their denominators

a C
te.  For anv two rational numbers 5 and 1 (b, d=0)

th =X
en Ly

Let’s discuss some examples.

Example 1.10 Multiply :

. 33 .. =2 _ 5 17
{I}Ehyﬁ (i) ?h:&'; (i) i by 5

17



s -10)  (-14)
(iv) ,"3—] byy O Tl by [’FJ
Soluti 3.5 35 15
olution (i} 1 .” e o _ o
_2] 5 _(-2)x5 _-10
® 13797 3 27
7] 7 75 35
= [_’KE_ 8 1 81 8
|
) [ 5.4 (—5)= A& 5
™ 337 83 "6
( /Y [ 3
Il'.]l [ 14} - l_ﬁ}/ Kl-ﬁl 1
) 20 T e 115 3

Fxample 1.11 Simplify :

Wiz @ SHE

~ Ex[ﬁﬁ 13 [25]
™ 32%25) ™ 20"\

1A z\
/$f94 24
[ 1

9 | 64

i BT &
Solution : (1) ? w_a

[__ 64) i _ft'_

ot M ;
4]

10) (36) L) g

o [ :

.—_215_?(;{_



)

.15 (18 [ z?
™ 3 [25] iz }5

13 [25) _@ 5
™ 20726/ chfx(,zf] s

1.4.1 Properties of Multiplication of Rational Numbers:

In this section, we shall learn some basic properties of nultiplication of rational numbers. These
properties are similar to those of multiplication of integers which we have learnt in previous classes.
«  Closure Property : The product of any two rational mumbers is always a rational number.
L6

1_f' b and i (b d # 0) are any two rational numbers.

a ¢
then g X E is also a rational number.

55 _ -5 15
eg O 377 32 m

b4
ESS

,5 = — is a rational number.
1

is a rational number

103
[]1} 9 5

* Commutative Property : When two rational numbers can be multiplied in any order then
we say that multiplication is commutative for rational numbers,

: a c a ¢ ¢ 4
ie If b and q (b, d # 0) are any two rational numbers then b % 1" d s

= 2
ez Consider two rational numbers 6 and 3

f 5
thea 6 )3 = E’\:?: “ 9
2 (_5) A’!N{-Sl 5
and 316) Sxﬁ T
[-5) 2 2 [ 5
— ks =S =
16/ 3 "3 |6

18



*  Associatve Property : When three rational numbers are to be multiplied, by multiplying the
first two rational numbers and then multiply the third number or by multiplyving the second and third
rational numbers and then multiplying the first number If we get the same result, then we say that the
multiphcation of rahional numbers is associative.

a
te. For any three rational nmnhmsi E ? (b,d £0)
a.cle_afe el

We have % 4l F b ld 1
: : 54 3
eg Consider three rational numbers 50 and To then

| x}"»
i) - B

gx9 *\10) ~ “To

[ 1[15} ) 17.;?:12

3] (—5) (4 (—3))
— | x| = | |
[E 9) 7110 18 ) |9 u-mj]
= Multiplicative Identity : When we multiply 1 by any rational number then the product is
the same rational number.

a : 2 ; a_a_a
ie.  Forany rational mamber m , (b= 0) there exists aunique natural number 1 such that 1 =58 x1
So  1is the multiplicative identity for rational numbers.

«  Multiplicative Inverse: When two rational numbers are multiplied and give result 1 (multi-

plicative identity) then one rational number is called the multiplicative inverse of other i.e. For any

: b
rational number % (b #0) there exist ; {a#0) such that
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1
Note :- 0 has no multiplicative inverse. As reciprocal o[ 0 is o which does not exists.

&g

Lh | o
& | tn

3 6
Thus P is the multiplicative inverse (reciprocal) of 5 and vice versa.

1.4.2 Distributive Property of Multiplication over Addition and Subtraction
The multiplication of rational numbers i3 distributive over their addition and subtraction

re. For any three rational numbers% % and— (b,d f#0)
g ¢ e a ¢ a e
oV Yt N5 Wl
hxd [ hyd+byf

2 5 3
ez Consider three rational numbers i andl N
[ l 2 [10+(-9)
——x—l — A
% 12
= -ﬁfxl -1
= — — =
3 3T
& )< %
m[_ﬂ"z & [_3] T l[ |
3] 6 |3 4]  3x4 3 A
: | 2
5
o5 1 =104e 1
18 18
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Example 1.12 Verify x Xy =y Xx wht'n

o o8 - 4 ; 6 -4
h} i—u!}'_l {Il.} I—T!}-_.g
Solution : {i}LHS:_‘I{X}r— [H}H ?
e 4.,[_5J_"“ 4
R ¥ "3 (" gk 8
LHS = RHS
Thus, x x y=yxx
R {
[ﬁlxl_ﬁ] 4
(i) LHS: xxy =[?‘[ ]—W:E
AN
RIS - [—14) | -6 J | 4
SR T T T T T
a5
LHS =RHS
Thus, x x y=y % x
Example 1.13 Verify x % (y % z) = (x*y)*z when
2ol gl el et et e
{ﬂ1_3,}r—5'_9 () x= ’F_d’_ﬂ

7 (12 4)
Solution : (i) LHS : x % (yxz) = T X172 %5|

7 }jl/?ﬂi

7,16 Tx16 112
= — = — =
3 5%%’ 3 15 3415 45

_ =7, 12) 4

RHS: (xxy)xz = a8
_ Mﬁxi—ﬁxi_ 28x4 112
35 "97 75 9 5x9 &




LHS = RHS
Thus, x= (y=z) = (x=y) =z

) 1. (5 [ 7
(i) LHS: xx(y=z) =7>~[EV[?]]

-1 g%( 1) -1 (7)) ((1x(=7) 7
T2 " AxF T 27 04) T 24 8
1).35 7)
s e - [ 252
_f-—l}vs —?1_—2:-: ?}_[ ﬁx[.?]_z
T 24 15T 5077 8xg 8

A LHS = RHS

Thus, x={y=z)= (x=y)=z
Example 1.14 Write the reciprocal (multiplicative inverse) of each of the following rational
numbers :

xR o e g TRLD 5.4
‘HI- I ' . H R - I f 5 H __ —_ _]..—._1.
Solution : (i) eciprocal of -3 Le. | 575
_ s
(i) Reciprocal of e
i Recipmeal o =
(iit) ciprocal o 57

— 23 _(2)x3_-6
(v} Wehave, oo =23 35

Reciprocal of o = —x=—>
ecipracal of oo ==

m |

5 4 -
A . s —_——
(v} We have, R E/y_a 6
-5 6 6
Reciprocal of e R



Example 1.15 Verify the property : x ¥ (y +z) =x %y + x ¥z when
-3 12 -5 =3 5 =7
4

(i) x=?:}" 13° 3=F{“'} i=

3
Solution : (1) LHS : xx(yt+z) = [T

i

72+(-65)| [ 3] 7 [5,

=[_3. 7T BN

7

o ms-wrvea- BHEHRH

_(3)x1z2 (-3)x(-3) _ 36 15

Tx13 Txb g1 14

B ~72+65 ﬁ =1

182 i 26

]

LHS = RHS
Thus, xx(ytz) = xxy+txxz
; (=3) (5. (=T))
(i) LHS:x<(ytz) = ILTJV E-I_I!?J'l
e (s D
i 6 | l4)6  Axf
3) 5 (-3} (7
RHS : xxy +xxz= ?XE-I-[T! [?]
(3)x5 [ ,{]Y{ " s 1 1547
Al 4 8 8 8
A
LHS = RHS

Thus, x * (y+2)=x=y+x=%z
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Example 1.16  Using distributive property, simplify :

e N 2.7 2.2
O 457 4) s W 7% 74
(5] 8 [-5 16
Solution : (i) We have, [4 >’5‘|‘ =
; 2 21
[B}ruhmgxxy AXZ=XxX(y-— z}wherex—? j,r=-*,z=ra—. ]
51 r:s =5
{TahngTCﬂmmm}

I ]
s A

5

2 1 2
(i} We have, -*— '

z
7716 7

[B}ru.sing AxXy-xxz=xX(y—z) where x,:% Y =— ,z:ﬁ J

:[Tl [SH&] ERE &

4
2,07 21 .
=716 =2 (Taking = common)
a2 P 7{‘_ 1
TTU16 ) T 16 ) 756 8
Gxercise[13
1. Solve the following:-
; 75 s 5 3 2 5
O w5 o =) T
—5 4 (—8) (~14) . f=5) iSE
® 57 @ 7S RN
[—_3] [-_15] o 16} [—d4) : ix[—_ﬂ]
o) |75 )% 16 CUN IR ETS ®  17% 30
[ih{[}il ' .“_“SJKE ;__3] L9 (-15) 18
A T I R i BT I
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2. Verify that x* v = y*x for the following when

PP gt S L o SE o o

3. Verify that x x (y % z) = (xxy) % z for the following when

i . S g et T3 9
(l'ﬂ.) )"_TJF_ l[l .'j_ 9 ﬁV] x= Svy_g'-z_?
4. Write the reciprocal of each of the following:
2 ok o 3
0 - W @ — i -
508 o [ @ e [T)
® 715) @ )T Gy o
5. Verify that x x (y + z) =x X y + x X z when
U e W
W x=35.¥= 5427 W X=7¥=35.25 75
w 2 14 g
{J.Ll] x_-?1?_ lﬂ’z_j
6. Verify thatx ¥ (y—2z) =x ¥ y—x * Z when
T = S NN PV SRS O
W x=F¥y=3%73 W *x==¥y= 5%
I N S
() x=7 ,},"—9 ,Z=
Name the property of multiplication of rational numbers represented by the follow-
ing statement:
2 3 [ —2
i = = =X —
O 5 415
3 3 3
—_— ] = e——=]wa—
@ 3 B T
5.(3,2) 53,52
{ii1) s 12" 3 g aTg 3 e

26



l—l Sk - 5

8. Multiple Choice Questions :
(i)  Forratonal numbers x, y and z, which of the following is not true :

(@ xxy=yxx (b) xx(y-z)=xxy-xxz
fcg} x-—-y=y-x (d) xx(yxz)=(x=y)xz
5 4 4. [-5
(ii) ]I?K? =‘.‘:r.'><l'"3‘ then which of the following property it holds

(a) Closure (b) Commutative (¢) Associatmve (d) Identity
() The multiphcative identity of rational pumber ‘a’ is

1
@ 1 ®) 0 © - (@-a

) 2
(v) The qtatement ey [_— —l [—] 1 = —] g holds under the property.

(a) Associative of multiplication
(b)  Associative of subtraction
(c)  Distribution of multiplication over addition
(d)  Distribution of multiplication over subtraction
(v)  Wlich of the following number does not have multiplicative inverse?

2
@ 0 (b) -1 © 1 @ —

(vi) Which of the following number is multiplicative inverse ofitself 7
(a) 0 (b) -1 {c) 1 (d) Bothbandc
1.5 Division of Rational Numbers:

In earher classes, we have learnt the division of two fractions. We know the division of fractions
is the inverse of multiplication. The same rule is applicable for the rational mimbers.

da c C
Le. If -I; and E (b, d #0) are two rational numbers such that E # 0, then

L PR W B
e i s

o |

i c a d
Here, E‘ 15 called the dividend, E 15 called the divisor and E‘"F 15 called the quotient.
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Note : Division by O 1s not defined.

Let's discuss some examples.

Example 1.17 Divide :

2t o Hwld] @ w
TR @ |77 by |7 @ 133 b |26}
N [_—_5 15| 7 21
™ g © 3™
9. 1

3 4
Solution : (1) 10 25 - 0 (Reciprocal of E}

—-El [ l [—8) | . —4]
— |—| = Reciprocal of —
3 N 3

8] 51 ( Sl (o . J
= — Reciprocalof —
() 26 (13) = [ToOPeeRety

( 5y ;5]
—_ e |—| R rocal of —
®) [s] g ) * (Rectprocalol 72

f516 2

| 8) 715 3’}5 3

F oL — lf RampmealufE!
) 15 20 = 45 | 20/

7 20 ?Ifx»?ﬁ

4
15721 B "
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Example 1.18 The product of two numbers is —_——. If one of the number is —— then find

27 ° 9
the other.
Solution : Let the other number be x then
[—?} — 14
—_— e R =—
9 | 27

_14) (7

1270719

I
Lz | b

-18

3
Fxample 1.19 By what number should we multiply — 750 that the product may be — _— 40

Solution : Let the required number be x then
[—18 ]

=53

-

{ l%] : ‘
l % (?’
Sk &
Mg 7
L.5.1 Properties of Division of Rational Numbers

*  Closure Property : The division of two rational numbers (divisor # 0) is always a rational
number.

a c
e for any two rational numbers E and E (b.d=0)
c
Such that E # 0 then E— q is always a rational number.
. Y. & 2.9 (-2)x9 -9
eg. (i) 579 ~ T "1‘ == 54 10 is a rational number,

INCINCNENNC LIC I A
: =70 i. = 105 =350 is a rational number.
29



«  Commutative property : The division of rational numbers 1s not commutative.

. . a -2 a_ c G
Le. For any two non-zero rational numbers 5 and d then — -7 = —

a
b'd d b
*  Associative property : The drision of rational numbers 1a not associative.

Le. Forany three non-zero rational numbers.

ae o
b’ g and 7 then
a.cl.e a.fc.e
o al T =% ld f
1.5.2 Properties of Rational Numbers
Properties/Operations Addition Subtraction | Multiplication | Division
Closure v v v v
Commutative v x v X
Associative v ® v ¥
Identit],' v = v w
Inverse v = v %

Example 1.20 Verify x + yv# ¥ + X when

R QO O s PO |
(‘1‘3‘511"4 U‘i) 7‘_13!}7_ 9

Solution: () LHS: x+y =

5) 37 5.3 15
3.[-2) 3 fs] _3x8 _ —is
RHS - ¥+% = IHE T AE T =2~ s
LHS = RHS
Thus, x+y#y+Xx
i = 3T 31 [ 9
(i) LHS: ey = et E E?fl—?
(3)xe =
To1x(-7) 9

30



RH5: yEXx =

LHS # RHS
Thus, x+y#v+x

Solution: LHS: x+(y+2z2) =

RIIS : (x+y)+z

D2 - (22
9 )7\~ 9 )T
(—7)x(—13) 91
93 =
-2 -5
R
’:ﬂ+ 51,4 J—EF“_?+E
| 3 6 | 3 61 1
r ?_J_!’ 5 1 r--z‘i_[ 5
= __.I_'x_ =:_!.___
13)° 16 3] 13) 118,
(2), (18) (220 1
B Ix{—ﬁl 5
PﬁLEﬂ_
3716
( . )
| (=2)x —5’]

= (o ALl &
571 53 15
So, x+{y+2z) # (x+¥y)+2
Gxercise[13
1. Divide:-
2 3 -3 2)
O 53 @ E%WL?i @
(s 3 .
() ['?I by (-3) () T] by (-6) (vi)

o [-16 4
i) |5 by [?]




6.

ith Looking Qutcome

Verify x+ y#y+ x, when

; o5 3 ; i -]

W x=37¥=7 W  x=7Y= 7
==

@ x=—y=7g

Verily x + (y + z) # (x + ¥) + z, when

- S -
(1) x= 15,}?—3,:— (i) x= 1 ,3«—2,2— 6

—8
The product of two rational numbers is 9 If one of the number is = find the

other

The product of two rational numbers is =10, If one of the number is 15, find the
other.

i 15
By what number should T be multiplied so that the produoct is 16 ?

After completion of this chapter, the students are now able to:
Know about number system.
Apply different operations addition subtraction, multiplication and division

of rafional ruimbeis,

Know about the properties of rational mumbers under different operation.

& cAnswer

Exercise 1.1

1 —4 3 = ~23
(i) ED (ii) ETY (1if) 3 (iv) e (v) 30
(vi) ?1 (vﬁ}% (viii) 7

s a @B a2 3
(1) T (it) 5 (111) 03 (iv) 9 (v) 3

2 —18
(vi) 7 (vii)T (viii) O
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(1) b

(1

=

5
19
M) %6
. 7
W oy
0 o7
-
™) To
0 -

(vi) 2

i
(i1) 56
(i) ¢

(ii) 1
51

119
@ %

(1) Commutative Property

(iv) Associative property
(D)o (1) b (i) a
. 8 .
(1) 15 (1) 16

in =5
{viil) 15
20 —2
9 > 3

(it) Existence of Identity
(v) Distribution over subtraction

... —10
() —

N |
(i) b (iv) a
Exercise 1.2

¢ . 3l
(iii) 3 (V) 75

y M
(v 50
(i) 5 @) _3—0

Exercise 1.3

co: — 100 : 112
799 ) 35
o

(ix) Y (x) P
.9 . —4
Wy Wy
o —3

(v) =

(ivid (v)a
Fxercise 1.4

(vi) d

5 |
(iv) o W3

33

B
(vi) =

47

(v} 1

OF

33
72

4
16 ) :

16

-35
V) —

(1i1) Distribution over addition

L
- (111}?



CHAPTER — —

“. Linear Equations in One Variable

pmm

In this chapter you will learn:

« To solve the different types of linear equations.
* To use the linear equations in daily life.
« To tackle the practical life situations using variables.

2.1 Intreduction :-
In class VII, we have already discussed the concept of an equation in one variable and its sohition,
e.g 4x=12,3y=15 2y + 1 =9 etc.
In this section, we shall discuss this concept in detail.
2.2 Equation in one Variable:-
The equation in which algebraic expression have one variable is called equation in one vari-
able. eg 2y +5=9 32 - 1 =7 4x% + 5x = § etc.
In above examples, all the equations have one variable.
But 2x +3y=17,2a+b+¢ =7, 4abc = 5 etc. are not equations in one variable as
* 1®equation has two variablesie. x and y
» 2™ equation has three variables i.e. a, b and c.
= 3"equation also has three variablesie. a, b and c.
2.2.1 Linear Equation in one variable:-
The equation in one variable having degree (highest power of variable) 1 is called linear equa-
tion in one variable e.g (1) 2x + 3 = 12 15 linear equation in one variable (x).
(M) S5y -3 = 8is linear equation in one variable (v).
(i) 2x+3=>5yis not alinear equation in one variable. Here, we have two variables (x and y)
(v) 3z'—1=71s not a linear equation in one variable because its degree is 2.
2.2.2 Solution of Linear Equation in one variable:-
In equation, Equal (=) sign divides the equation in two parts L.e. Left part is called Left Hand
Side (LHS) and Right part is called Right Hand Side (RHS) i.e. value of left part = value of right
part. This is true for particular values of the variable and these particular values are called the solu-
tions of the equation. Linear equation in one variable has one solution. That means only one value of
the variable satisfies the equation.
e 4x =38
LHS =4x
o Ifx=1
dx =4x]1=4
BHS =8
LHS #RHS
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Forx=1,
Value of left part # value of right part
. = 1 is not a solution of the given equation.
(i) Ifx=2thenLHS=4x= 4(2)=8

RS =8
LHS = RHS
Here , value of lett part = value of right part
. x =2 is a solution of the given equation.

1.3 Solving equations having variables on both sides

In last section, we have discussed the equation having variable on one side and In this

section, we shall discuss the equations having variables on both sides.

First, we adjust variable on one side and constants on other side then we shall solve as

discussed in previous sections.

Example 2.1 : Solve:-
i 4x-3=3x+2 () 3Ix+4=x-6
(i) 4x-5=7Tx+8
Sol. (i) Wehavedx-3=3x+2
4x = 3x + 2 + 3 (transposing-3 to RHS)

dx=3x+5
transposing 3x to LHS we get
dx -3x=5
= X=15

which is the required answer.

Or We can solve this equation by transposing variable and constant together.

we have X -5 =3x+2
Transposing — 3 to RIS and 3x to LHS, we get
dx-3x=+2+3
= X=5
which is the required solution.
(@ wehavelix+4=x-6
Transposing +4 to RIIS and x to LIS, we get

Ix-x=-6-4
-10
= x=-10 =5 x="-2-=—5
which 18 the required solution

(i) we have, dx—5=Tx+8
Transposing —5 to RHS and 7x to LHS, we get
4x-Tx=+8+35
-3x=13
3
K= 3 ==
which 1s the required solution.
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Example 2.2 :

Sol.

0
(i)
0

(ir}

(1)

Solve the following equations and verify the answer:-

Sx+4=3(x-1)+7 (ii)
3(£-3)=5(26+1)

We have, 8x + 4 = 3(x-1)+7
=8 +t4=3x-3+7

= 8x+4=3x+4
Transposing +4 to RHS

and 3x to LHS, we get
8x-3x=+4-4

= S5x=10

Transposing 5 to RHS, we get

=——=(]

5
We have, 2x—-5=14—-(x - 2)
= 2X—-5=14-x+2
=2x-5=16-x
Transposing —3 to RHS
and —x to LHS,
we get,
=2x+x=16+3
= 3x =21

21

=X =?=?
Wehave 3 (£ —3)=5(2£+ 1)
3¢-9=104+35
Transpose —9 to RHS
and 10¢ to LHS, we get
- 10f#=5+9
-7£=14
Transpose-7 Lo RHS, we get

]-1_2
-

Bi=

éxewiae 2.1

2x-5=14—(x~-2)

Verification

putx=0
m the grven equation, we get
LHS. RHS.
8(0)+4 3[@-1D+7
=0+4 =-3+7
=4 =4
LHS =RHS,

Both sides are equal. Hence, the solation is verified.

Verification

Put x = 7 in the given equation, we gel

LHS. RHS.

2{7) -5 14 —{7-2)

=14-5 =14-5

=9 =9

LHS =RHS

Hence the solution 15 venfied.
Verification

Put £ =-2 in the given equation,

LHS RHS

3(2-3) | 5[2(2)+1]

=3 (-5) =5(4+1)

=-15 = 5(-3)
=_15

LHS =RHS

Hence, the solution is verified

Solve the following equations and verify the result :-

(1)
(4)

2x=-3=x+2
5x+9=5+3x
(M 4x+3=2@x-1)+5

(2) 5x-6=24+9 (3)5a-3=3a-35

(5) 4y +3=6+2y (B)3x-1=15-x

8) 3-5=4(+2-6 (6x=5(x+10)-2
36



2.4 Some Practical Applications

Example 2.3 : A positive number is 5 times another number. If 21 is added to both the

numbers then larger number becomes twice the shorter number. What are the

numbers?

Suppose the shorter number be x

As given | Larger number = 5 % (shorter number) = 5x

According to another condition

If 21 is added to both numbers then numbers are (x + 21) and (5x + 21)
Now, larger number = 2 » shorter number

=5 5%+ 21 =2 (x + 21}

=5+ 21 =2x+42 = Sx-2x=42-21

= 3x =21
-2l —%
=X~ o=

So, numbers are x and Sxie Tand § = 7=35

Example 2.4 : A number consists of two digits and sum of digits is 8, If 18 is added to the

ie

Sol.

number, its digits are reversed. Find the number.
We are given a two-digit number which consists ones place digit and tens place digit.
Given condition:- Sum of digits = 8
Le. sum of ones digit & tens digit = 8
Let ones digit be x
then tens digii be 8 - x
. Two digit number = 10 = (tens digit) + (ones digit)

=10 (8 —x)+x=80-10x+x

=80 - 9x

Now, number obtamed by reversing the digits
= 10 = {ones digit) + (tens digit)
=10xx+(8—x)=9x+8
2r4 condition - 18 added to oniginal number = number obtained by reversing the digits
18 + (Two-Digit number) = number obiained by reversing digits
— 18 + (80 — 9x) = 9x + &
=08 -9x=9x+38
=98 —R8=9x1+9%x =90=18x

90
= —==35
=X 8
. Two-digit number = 80 — 9x = 80 - & (5)

=80 - 45 =135
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Example 1.5 : Shobo's mother's present age is six times Shobo's present age. Shobo's age

Sol.

five years from now will be one third of his mother's present age. What are their
present ages?

Given Condition:-

Shobo's mother's present age = 6 * Shobo's present age

Suppose shobo's present age be x years

Shobo's mothert's present age be 6x years

Now.

El

1
Shobo's age five years from now = 3 of Mother’s present age

1
=x+ 5=§ xfu=x+5=2x%

= 5=2.x-x=x = x=75
Hence. Shobo's present age = 5 vears
and Shobo's mother's present age = 6 » 5 = 30 years

Gxercise 22

A number 15 such that it is as much greater than 84 as it is less than 108, Find it.

th

of one part is equal to

Wi

5

Find a number such that when 5 is subtracted from 5 times the number, the result 1s 4
more than iwice the number.

The digits of a two digit oumber are differ by 3. If the digits are inter changed and the
resulting number is added to the origimal number, we get 143, Find the original number.
Sum of digiis of a two digit number is 9, When we interchange the digits, it is found that the
resulting new number is greater than the original number by 27, Find the two-digit number.
Preel is § years older than Abdul. Six years ago, Preet's age was four times Abdul's age.
Find their present ages.

After 12 years, [ Shall be 3 times as old as was 4 years ago. Find my present age.

ol the other.

4
Divide 34 into two parts in such a way that [?

Jiva is twice as old as Kavya. If six years is subtracied from Kavya's age and four years
added to Jiva's age, then Jiya will be four times Kavya's age. Find their present ages.

2.5 Reducing Equation to simplest form :

Example 2.6 : Solve the following equations:-

2% Tx x | =
A T W T ' LR .
O S H=3 @ 5 373
T T .
W) %3 "273 6

38



2x Tx
Sol. (@ Wehave, —+1l=—1+3

3 15
Multiply both sides of the equation by LCM of denominators (3 & 15) 1.e. 15, we get
[Tx

+1 wig=|TX L3ly (s
J |15

2x Tx
— w1847 x 5:—-‘)-(15 + 3 %15
=1 3 1 =1 5 3 % ]

= |0x+15=Tx+ 45

Transposing + 15 to RHS and 7x to LHS, we get
= 10x - Tx=+45-15

= 3x =130

=¥ = =10

o3

x 1 x
' it — ==t
() We hav 5 5 3

Multiply both sides of the equation by LCM of denominators (2, 5, 3)1.e. 30, we get

|
§+2_|ix3ﬂ

X | X
—x30 - —=x30 = —x30 +¢ 3
=3 5 3 -

= 15x-6=10x+ 60
Transposing -6 to RHS and 10x to LHS, we gei
15x-10x =60+ 6

= Sx=66
- 6h
= X 5

which is the required solution.

i 3 -1 5x
) Wehave ——-——F—

4 2 3 6
Multiply both sides of the equation by LCM of denominators (4, 2, 3, 6) i.e. 12, we get
|
[3—”‘-51 x12=|22 )
13 &)
3x 3 2 Jx

— ]2 ——=x12 =@ — %2 ——2xI2
= A 2 3 6

=»O9x - 18 = -8 —10x
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Transposing —18 to RHS and-10x to LHS, we get
Ox + 10x=-8+ 18

10

— x ——
= 1%9x=10= 19

which is the required solution.
Example 2.7 : Solve the following equations:-

6x +1 Tx -3 % -1 x%x-—3
’ |= ey —
® 2 3 (i 3 4 5
33—2]_2a+3 2
(i) 4 | 3 3
6x +1 T4 —73
Sol. (i) We have XE +1= 3

Multiply both sides of the equation by LCM of denominators (2, 3) i.e. 6, we get

(bx+1 Tx -3
| +1 =
2 ]xﬁ [ 3 lxﬁ

6x +1] _[7Tx—3]

“xhtlxb= w0
=] & B

=3Bx+1)+6=2(7x-3)
= 18x+3+6=14x-6

= 18x+90=14x-6

= 18x - 1dx=-6-0

= 4x =-15
_ 15
=K = 4
. ) 3 %1 x 3
{iy We have, 3 2 5
Multiply both sides of the equation by the LCM of denominators (3, 4, 5) 1e. 60, we get
(% x—I x-3)
[—="—|xa0=1—={x060
13 4 5 )
5x x -1 x 3l
— % 60 * 60 = ]l
- 3 4 5

= 100x— 15 (x-1)=12(x-3)
— 100x - 15x + 15 =12x - 36
=85+ 15=12x — 36

= 85x - 12x = -36 - 15

= 73x = - 51
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51
R

3a 2 2a{3_2
4 3 3
Multiply both sides of the equation by LCM of denominators (4, 3, 3) 1e. 12, we get

32-2 (2a+3) m:[g_a
3

| 4 3

= [Sa, 2}x1-2_ [2&3 3l| %12 = %T{IZ T
=% 3(Ba-2)-4(23+3)=8-123

=% -6-8a-12=8-12a

= a=-18=8-124

=a+tlZa=8+ I8 =13a=206

LB,
)
Example 2.8 : Solve the equation 15(y —4) -2(y - 9)+5(y +6)=0
Sol: 15(-4)-2(-9+5{y+6)=0
15y - 60 -2y + 18 + Sy +30=10
15y -2y +5y - 60+ 18 + 30=0
18y - 12=10
18y =12

= X

(i) We have,

x12

12

F__. 13

Y3

éxewz’.se 2.3

Solve the following Equations :

W37 )2 573"%

gy i 2ty M2 ) Sx-2(2x-T)=20x-1)+
(3) 2 z ) 5x-2(2x-T)=2(x-1)+
-ﬁa-lr|=x3 ﬁ&alzaz

)73 6 ® 4y 3

(MAE+2)—5=2x-1)+7 (8) 7(2a-3)=4-3(1-4a)
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(9) 3(5x—T7)-2 (9x — 11) =4 (8x— 13) — 17
(10) 15(@-4)—-2(a-9)+5(@+6)=0

Example 2.23 : The Present ages of Hari and Harry are in the ratio 5:7. Four years from

‘® Learning Outcomes

After completion of the chapter, students ave now able to:

«  Solve different tvpes of linear equations.

« Use linear equations fu daily life.

» Tackle the pratical life situations using variables

3 Answers

Exercise 2.1

L x=3 2 x=35 3. a==1 4 x=-2 5 y=%
6. x¥x=4 7 ==10 B I==T7 09 x=48
Exercise 2.2
1. 96 2 14,20 i 3 4, 85o0r58 5 36
6. Preet 's Present Age=14 Years 7 12 Years
Abdul’s Present Age =8 years
8. Kavya’s Present Age = 14 Years
Jiva's Present Age = 28 Years
Exercise 1.3
1. n=356 ' E—E 3. 1‘11—1 4 X=E 5. m=-1
10 5 2
6 a=14 7 ox=1 § a=2 9 x=2 10 a=§"
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Understanding Quadrilaterals

Leanucng Objectives
In this chapter you will learn:
»  To differentiate between different types of quadrilaterals on basis
of their properties and establish relationship between them.

3.1 Introdwuction :-

In our daily life, we come across various plane surfaces such as blackboard in the class, a
page of a book, top of a table etc.

Figure 3.1

These are perfect samples or models for a plane surface. We know that a paper is the
sample or model of the surtace.

3.2 Types of Quadrilaterals :
In this section, we shall learn about some special types of quadrilaterals and their
properties.
Traperium : A quadrlateral having exactly one pair of parallel sides, is called a trapezium.

S > R / "":.—{-:\
P Q
(1) (i1)
Figure 3.2



Note : The arrow marks indicate parallel lines.

sides are equal.
D

.'lIlIII |
/ AB|DC and AD = BC,

{ "

Isosceles Trapezium . A trapezium i3 said to be an isosceles trapeziam, if its non-parallel

5
Here, quadriateral ABCD is an isosceles trapezium in which

’ Figure 3.3
Paralielogram : As the name of this quadnlateral suggests that it has some concern with par-

allel lines.
“Parallelogram is a quadrilateral if both of its pair of opposite sides are parallel

[ |
f

/

4
(o] B

5

/

-

®

(i)

Figure 3.4

Here, quadrilateral PQRS is a parallelogram in which
PQ|RS and PS||QR or PQ=RS and PS=0QR.

or equal. ™

3.3 Properties of a Parallelogram :
Property 1 : In a parallelogram, opposite sides are equal
Let ABCD be a parallelogram. Draw its diagonal AC.

Prool :
In AABC and ACDA, We get “

A3=21
L2 =74
AC = AC (Common)

[alternate interior angles

AABC = ACDA (ASA congruency)
=2 AB = CD and BC = DA
Thus, in a parallelogram, the oppaosite sides are equal.

Example 3.1 : Find x and y in the following parallelograms

T 12 5
i T S
{

0 |

J’

(ii)

jr =

f
|
B

2y+]

R




Sol. (i) Given, BEST is a parallelogram.
We know, the opposite sides of a parallelogram are equal.

BE = ST and EBS =BT
Ix=12 Jy=29
E 5 = E--’{

x=7= y= 3 =°

(ii) Given, RUNS is a parallelogram.
We know, the opposite sides of a parallelogram are equal.

RU = NS and UN = RS
= 2y+1-5 Jx—1=1
y=5-1=4 x=8+1=9
4 9
=— =17 = —=3
¥=iy ¥=

Property 2 : In a parallelogram, opposite angles are equal.
Proof : Let ABCD be a parallelogram, Draw its diagonal AC

£2 =224 |I
£33 =21 [altermate interior angles] | /
AC  =AC (common) -~
L AABC =ACDA (ASA congruency) |||;tr/ :
= £ZB =4D(cpet)
Similarly, we can prove £A = ZC by joining diagonal BD. Figure 3.7
Thus, In a parallelogram the opposite angles are equal.

In AABC and ACDA, We get || 1%

Prool : Let ABCD be a parallelogram. So AB||/CD
and AD is a transversal line which intersects them at

Property 3 : In a parallelogram, the sum of any two adjacent angles is 180°.

A and D respectively:

As, we know that sum of interior angles on the same
side of transversal between parallel lines is 180%.

LA+ D = 1800
Similarly, we can prove that

LA+ /B = 180"
and ZB+ZC = 180°
and ZC+ £D = [80°

Figure 3.8
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Example 3.2 : Two adjacent angles of a parallelogram are equal. What is the measure of each
angle?

Sol.  Let the measure of each of adjacent angles be x.
We know that sum of adjacent angles of a parallelogram is 180°.
x+x=180" = 2x=180°

-
’ - 5 A
Hence, the measure of each angle is 90°. i e 5 -
Example 3.3 : Two adjacent angles of a parallelogram are in 2:3, Find the measure of all the
angles.
Sol. Let ABCD be a parallelogram. Dy ic
Such that ZA: ZB=2:3 I' 'I
Let ZA =2x and ZB =3x /'
We know that sum of adjacent angles of a parallelogram is 180°. |
LA+ £B = 180°
= 2x+3x=180° = 5x=180°
180° A Figure 3.10 A
= = = 36°
ZA=2x=2x38"="T1" B =3x=3 x 34" = 108"
Since, opposite angles of a parallelogram are equal.
= L=/ A=TF and D =./B=10§"
Example 3.4 : In fig, RING is a parallelogram, G, 7N
If ZR = 70" then find all other angles. /{ X"
Sol.  Since, sum of adjacent angles of a parallelogram i1s 180° f
ZR + £1=180° / ;/
= T0°+AA=180" = A=180"-70°=110° ;f
Since, opposite angles of a parallelogram are equal. e id = _,n"ll
= N=sR=T0" and ZG=2sI=110° Figure 3.1
Example 3.5 : In Fig, PORS is a parallelogram. Find the values of x, ¥ and z
Sol. Since, opposite angles of a parallelogram are equal.  5- — R
x=110° \ B

\
Since, sum of adjacent angles of a parallelogram is 180" \

y + 110° = 180° 't
= y=180"- 110° = 70° \ \

Clearly y + z = 180° {Linear Pair) Fﬁ 4 - Y-E:::EQ
= 70°+z=180"= 180°-70°=11¢® Figure 3,12 : IH'
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Property 4 : In a parallelogram, diagonals bisect each other.
Proof : Let ABCD be a parallelogram and DII" 1 e
draw its diagonals AC and BD intersecting each other at O. |
In AAOB and ACOD, We have |' N
AB =CD  (Opposite sides of a parallelogram are equal |' .
ZOAB = Z0CD (alternate interior angles) i )
Z0BA = Z0DC (alernate interior angles) AL Y
- AAOB = ACOD (ASA congruency criterion) Figure 3.13
= OA =0C and OB = 0D (cpct.)
Thus, In a parallelogram the diagonals bisect each other.
Example 3.6 : In parallelogram ABCD, the diagonals D =c
AC and BD intersect at O. If OA=3cm and OB=2.5¢cm then a2
find the length of AC and BD. S
Sol.  We know, the diagonals of a parallelogram bisect each other. || 4 . 'I
AC =2 (0A) =2x 3 = 6cm | |
and  BD =2(0OB)=2x2.5 = 5cm ¥ T
Example 3.7 : In parallelogram HELP, HL. = 10cm and PE = 9cm, then find the length of
HO and EO.
Sol.  'We know, the diagonals of a parallelogram bisect each other.  Vp . ] p
1 I &
OH = *E-HL—-EKIG—SGM II| G |
1 1 | X |
and EO= EPE =5 %9 =4,5cm | / N :
Example 3.8 : Find x & y in fig, if PQRS is a paralellogram. ™ ——— Tk
Sol.  We know, the diagonals of a parallelogram bisect each other. s . -
OP = OR and  0Q = 08 N 7 |
= 3x +3=17 11 =4y -1 | " g/ : ."I
= 3Ix=172=15 dy=11+1=12 |'I NG |
) :E . . E_': l[ P _ \ III|
3 4 3 Figure 316  ©
Gwercise 31
1. The two adjacent sides of a parallelogram are 6cm and 8cm, Find the perimeter of the
parallelogram.
2. Given below a parallelogram PQRS, then complete the following (Using properties of
paralellogram)
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S oos

10.

@) PQ e / ]
(i) QR _J——— /

(i) 2P = R X
(iv) £8 R /

G ARG = / /
M) LR+£S= ... Figwre 317
Find x and vy in the following parallelogram. I3

v | [

Il

i | |
o 'III (i) |

16 ' Figure 3.18

Two adjacent angles of a parallelogram are in ratio 4:5. Find the measure of all the angles.
Two adjacent angles ol'a parallelogram are in ratio 3:7. Find the measure of all the angles.
In parallelogram WXYZ, £Y = 80° Find the measure of all the angles,

w
|
]
|

" Figure 3.19
In parallelogram BEST, #B = 105°, Find the measure of all the angles.
o
TS it
Figure 3.20
Find x & y in the following parallelogram
. | -"I i P l,-"
I -'1._.- W _r' I|' ,"l
(1) ’.-' (ii) "
f
|'II"' - Ty |'II L“— —

Figure 321

In parallelogram ABCD, diagonals AC and BD intersect at O, If AC = 12cm and BD =
16em then find OA and OD.

In parallelogram PQRS, diagonals PR and QS mtersect at O. If OP = 6cm and OS = 7em
then find PR and QS.
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11. Find x and y in the following parallelogram.
: -
o 4

" s | = b
i \ y f i | N J
B 4 N T
f .Y f f N, ,"
Hlgwre 3.22
12. Tind x,v and z in the following parallelogram. s
m (il |
[ wr ,'II y ,"III /
¥ ] |llxH ”‘{i'llr
(i) | S (iv) | A
Ill -"' .'l X .-'/’ I|
||| e II| ./.—"’. I|I
Lw F ||I )Z .-":f IH
[V | A
]!__.-f_.' e { .f':.""‘ ETH
Flgure 3.23
13, Multiple Choice Questions :
(i) Iflength of one diagonal of a rectangle is 6cm, what is the length of other diagonal?
(a) 3am (b) Gcm (¢} 12em (d) 4cm
(i) If 6x and 24 are two opposite sides of parallelogram, what is the value of x7
(a) 4 (b) © (c) 24 (d) 12
(iii) If 3x-2 and 7 are the two equal parts of a diagonal of parallelogram, what is the value of
x?
(a) 5 (b)y 4 (c) 3 (d) 6
(iv) If 4y° and 100° are two opposite angles of a parallelogram then find the value of y?
(a) 25 b) 20 (¢) 100 @ 10
) T i
3.4 Rhombus : Il 3
A rhombus is quadrilateral with sides of equal length. |' _
4.
Or A parallelogram having its adjacent sides equal is called a thomt |I [
|
| |'
A $ B
Figure 3.24

ABCD is a thombus in which AB=BC =CD=DA

3.4.1 Properties of Rhombus:
Since rhombus 18 a parallelogram, so all properties of parallelogram will be contamed in thombus 1.e.

(i) Opposite pair of sides are parallel,

(i) Opposite angles are equal.
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(i) Sum of adjacent angles is 180",
(v) Diagonals bisect each other
Property 5 : The diagonals of a rhombus bisect each other at right angles.
Proof : Let ABCD be a rhombus and its diagonals AC and BD intersect at O.
Smee every thombus iz a parallelogram,
We know, the diagonals of a parallelogram bisect each other
Now, To prove that the diagonals of the rhombus ABCD are perpendicular to each other.

So in AAOB and ABOC, We have D o
AO = 0C (O is mid point of AC) vl
OB = OB (common) ‘"'xx 2 (
AB = BC (Sides of a rhombus) F P '
AAOB = ABOC ($8S congruency criterion) ] b © f
=  ZAOB=/BOC [cp.ct] P ‘*

Since £AOB + ZBOC = 180° (Linear Pair) N / . \/

ZAOB + ZAOB = 180 Figure 3.25

180
= 2ZA0B = 180° = LAOB = 5 - 90°

Thus, the diagonals of a rhombus bisect each other at 20°.

Example 3.9 : In the given figure, RICE is a rhombus. Find x, y and z.
Sol.  We know;, diagonals of a rhombus bisect each other. C
OR=0C = y-12 '
and OE=0] = x=5

Since all sides of the rhombus are equal g 3y
IR =ER ,
z=13 i
%
Figure 3.26

Example 3.10 : The diagonals of a rhombus are 6cm and 8cm. Find the side of the rhombus.
Sol. Let ABCD be a rhombus in which diagonals AC = 8cm and BD = 6cm
Since diagonals of a rhombus bisect each other at 90°,

| l
OA =7 AC= =8 =4em o ¢
and OB = i ED = £ % =3 I i
= = 3% 6=3em N .
In right AOAB, s
By Pythagoras theorem, |/ \{
AB? = 0QA? + OB? A 5
= API=414+32=14+0=725=9H Figure 3.27

= AB = 5cm. Thus, side of rhombus is Scm.
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3.5 Rectangle :-

A parallelogram having all angles equal, is called rectangle.

Property 1 : Each angle of a rectangle is a right angle,
Prool Let ABCD be a rectangle,
Smce rectangle 1s a parallelogram having all angles equal,
= A= B=,C=D
We know, ZA+ /B + ZC = 2D =360°
A+ LA+ LA+ LA =360

= 4LA=360° = LA= =90°

4
LA=B=LC=D=90
Thus, Each angle of the rectangle is right angle.
Property 2 : The diagonals ol a rectangle are equal.
Prool: Let ABCD be a rectangle with diagonals AC and BD.
In ADAB and ACBA, we have
AD = BC (opposite sides of a rectangle)
AB=AR (common)
£ZDAB = ZCBA (Each 507
ADAB = ACBA (SAS congruency criterion)
= BD =AC (cp.ct)
Hence, the diagonals of a rectangle are equal.

D C
A B
Figure 3.28
D C
26
A B
Figure 320

Example 3.11 : In the given figure POQRS is a rectangle in which ZQPR =32". Find ZPRQ.

Sol.  We know, each angle of a rectangle 15 90°.
In APQR, we have
ZQPR + ZPOQR + ZPR(Q =180°
= 32° 4+ 90° + ZPROQ = 180°
= 122°+ /PRQ =180°
= ZPRQ = 180" - 122° = 58"

5

_R

=]

-
Flgure 3.30 a

Example 3.12 : In the given figure, ABCD is a rectangle. Find x and y.

Sol.  We know, opposite sides of a rectangle are equal.

A 24
. BC=AD AB = CD 2
= Sx-1=24 = 2y-3=35
= Sx=24+1=25| = 2y=5+3=8 ¥ z
B _8_,
= k=757 = Y73~ B Sx-1 c
Figure 3.31
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Example 3.13 : In the given figure, RENT is a rectangle and its diagonals meet at O. Find x.

Sol.  Since, diagonals of a rectangle are equal and bisect each other.

| RN I TH T o
TR e ‘.
= OR=OT ) s
= Ix+d=2x+7 = 3Ix-I2x=T7-4 e o
x =3 - S
3.6 Square :- Figure 3.32
A rectangle having all sides equal is called a square.
OR
A rthombus having all angles equal is called a square.
Since square i1s thombus as well as rectangle. So all properties
of thombus and rectangle contained in square i.e. :
. i i : Figwre 3.33
(1) All the sides are equal. (ii) Each angle iz 90°,
(11i) The diagonals are of equal length. (iv) The diagonals bisect each other at 90°.
Parailal j T
Tasaiogram F P — Fhombus
L - / [ |
[T N L |
Rectangle ' 1 Squse T
u C 2 O
Figure 3.34
L
Xercise 3.2
1. Identify the quadrilateral in which
(1) all angles are equal. (i) opposite sides are equal.
2, Identify the quadrilateral in which
(i) all the sides are equal (i) each of the angle is 90°,

3. Identify the quadnlateral in which

(i) diagonals bisect each other at 90°  (ii) diagonals are equal in length.
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4. Inthe given figure, RACE is a rectangle find x, v and z.
R 16 A
_y
dx-3 9
A
= Iy c
Figure 3.35

th

In the given figure, PQRS is a rhombus find x and y.

P Figure 336  Q
6. Inthe given figure, ABCD is a rectangle £BAC = 36" find ZACB.
o C

b4
P il %
-::? .

Frgure 3.37

A
T. Multiple Choice Questions :

(1) Sum of adjacent angles in a parallelogram is :
(a) 20° (b) 180° {c) 360° (d) None of them
{i1) If adjacent angles of a parallelogram are equal then which polygon it will become ;
(2) Rectangle (b) Rhombus (c) Square {(d) Trapezium
(iii) If adjacent angles of a rhombus are equal then which polygon it will become ;
{a) Rectangle (b) Square (c) Trapezium (d) Parallelogram
(iv) If 3v® and 1207 are the adjacent angles of rhombus then find the value of v.
(a) 15° (b) 90° (c) 20° () 60°
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&5 Activities

Activity 1: Prove .th.ﬂ-l; i:he sum of interior angles ol a quadrilateral is 360",
Required Material :  chart paper, geometry box, coloured pen or pencil. | B
Procedure : ]
1. Take a charl paper and draw a quadrilateral ABCD.

Cut the quadrilateral from the chart as shown.

Cut all the four angles from the quadrilateral.

2

3

4. Draw a dot on another chart paper.

5. Paste all the angles ZA, £B, ZC and £D

Figure 3.38
along their vertices on the dot. l

Observation: All four angles afer pasting along a dot form a complete circle, <
ZA+ /B + £C + £D = 360° r!;
ie. Sum of all interior angles of a quadrilateral is 360° K J;f N

Q. 1. Mow many diagonals does a quadrilateral have?
Ans: 2

Q. 2. What is the sum of interior angles of a quadrilateral?
Ans: 360"

Q. 3. What is the sum of exterior angles of a quadrilateral?
Ans: 3560°

Activity 2 : Prove by cutting and pasting the paper that sum of exterior angles, taken in
arder, of any polygon is 360°.

Material Required | chart paper, geometry box, colour pen Or pencil.

Procedure:
Triangle A
I. Take a chart paper and draw a triangle ABC. B
2. Cut AABC from the chart paper along its / S A
exterior angles as shown. Ve C \
B Ny

3, Cut the exterior angles A, B, C

from the triangle. Figure 3.39

4. Draw a dot on another chart paper.

5. Paste all exterior angles £A, £B, ZC along their vertices on dot as shown
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Quadrilateral

1. Take a chart paper and draw a . 1,1\ Q
quadrilateral PQRS. i
2, Cut PQRS from the chart paper along
its exterior angles as shown,
3. Cut ihe exterior angles P, Q, R, § /
from the quadnlateral. f; fr

4. Draw a dot on another chart paper. [
5. Paste all exterior angles <P, £Q, ZR, 5 along their vertices on a dot.
Observation: In both cases, exterior angles form a complete circle:
LA+ B+ £C=360°
and £P+.20Q+ LR+ £85=360°
Similary, students can verify the result for other polygons.
ie.  Sum of exterior angles of a polygon is 360",
VIVAVOCE

Figure 3.40

(). 1. What is the sum of interior angles of a triangle?
Ans: 1807

Q. 2. What is the sum of interior angles of a pentagon?
Ans:  540°

Q. 3. What is the sum of exterior angles of hexagon?
Ans: 3607

Activity 3: Verify (i) The diagonals of a rectangle are equal in length.
(ii) The diagonals of a square are equal in length.
(iii) The diagonals of a rhombus and parallelogram are not equal in length.
Required Material: Chart paper, Geomeiry Box, Coloured Pen or Pencil,
Procedure :
1. Take a chart paper and draw a rectangle, square, parallelogram and rhombus as shown.
2. Jomthe diagonals of all quadrilaterals.
3. Measure the lengths of diagonals.

{1} Rectangle (11) Squate
A B E _a




(i)  Parallelogram (iv)  Rhombus

L M X

w
XZ =

Observation: Figure 3.41

(1)
(i)
(iii)
(1v)

The diagonals of rectangle are equal in length.

The diagonals of the square are equal in length.

The diagonals of the parallelogram are not equal in length.
The diagonals of the rhombus are not equal in length.

Ans:

VA VOCE

Il one diagonal of rectangle is 6cm then what is the length of other diagonal?

: Gom.

In rhombus PQRS, diagonals PR=6cm and QS=8cm intersect at O then OP =

: Sem and dem

The diagonals of a square bisect each other at............ .
g0°

‘# Learning Outcomes

After completion of the chapter, students are now able to
» Differentiate between different types of quadrilaterals on the
hasis of their properties and establish relationship between them.

5
2.
3.

3 Answers

Exercise 3.1

28cm
(i) SR (i) PS (i) ZR (iv) £Q (v) 180"  (vi) 180°
(i) x=3,y=4 (i) x=3,y=5
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C I

=

11.
12.

13,

80°, 100°, 80°, 100°

ZX=100°, ZW=80°, £Z=100°
(i) x = 20°, y=24°

(1y x=20° y=20°

OA = 6om, OD = 8cm

() x=6y=8

(i) x=80°y= 100° z=80°
(i) x =30°% y= 102° z=48°

() b (i) a

Rectangle
K= 5, y=3
(i) b

(iii)

2,
6.

(i) a

&

IIl

545 126°, 54° 126°

£E = 75°, £8 = 105°, £T =75°

10. PR = 12cm, QS = l4cm
(i) x=5,y=4
(i) x=105° y= 75°, z = 105°
(ivix=38" v= 40° z=102"

(iv) a

Exercise 3.2

Square
547

3. Square

(i) b

a7

4 x=3, y=4,712

{ivic



Data Handling

In this chapter, you will learn:-
o About collection and presentation of Data in various forms.
» To represent the data as histograms & pie charis
« To interpret the histrograms and pie charis.
* Tb Use the histograms and pie chart in daify life situation.
* Introduction of chances and probability.
» To relate chances and probability to real life problems.

4.1 Raw Data / Primary Data:

Statistics has gained very important place in the modern world and data is the base on which
the structure of statistical investigation is made, The success and failure of investigation mainly de-
pends upon the quality and accuracy of data. The word ‘data’ means ‘information’. Collection of
data is the first step in any statistical investigation. The numerical observations collected by an ob-
server cannot be put to any use immediately and directly. So it is called raw data or primary data,

For example, the marks (out of 20) of 10 students of class 8% are 12, 15, 18, 10, 13, 19, 20,
14, 12, 10

Here, each entry in the above list is a numerical fact which is called an observation. Such a
collection of observations gathered or collected initially is called raw data. So “Primeary daia or
raw data is the data which is originally collected by an investigator or agency for the first
time for some specific purpose.

4.2 Presentation of Data:-

After collecting data, the investigator has to find ways to present them in tabular form. Such an
arrangement s called presentation of data.

The raw data can be arranged in following ways;

(i) Alphabetical order or Senial order.
(i) Ascending or Descending order.

The rav data when put in ascending or descending order 1s called an array.

For Example,

The marks obtained by 10 students in a class test, out of 25 marks, according to their
roll numbers be.

18, 21, 17, 13, §, 14, 20, 24, 19, 16

This data in this form is called raw data or primary data or ungrouped data The above data
can be arranged in serial order as follows:-

Roll No. 1 2 3 4 5 5] T B 9 10
Marks obtained | 18 21 17 13 5 14 20 24 19 16
Table 4.1
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But data in this group does not give us a clear picture of the standard achievement of the group.
It we arrange them in ascending or descending order then 1t gives us a shghty better picture,
In ascending order:-
5. 13, 14, 16, 17, 18, 19, 20, 21, 24
In descending order:-
24, 21, 20, 19, 18, 17, 16, 14, 13, 5
If the number of observations is large then arranging data in ascending or descending or serial
order is very tough and tedious job. To make it easily understandable and clear, we can tabulate data
in the form of Frequency Distribution
4.3 Frequency Distribution or Frequency Table:-
It is a method to present raw data in the form which we can easily understand. Frequency
distributions or tables are of two types:-
(i) Discrete frequency distribution
(1) Continuous frequency distribution
4.3.1. Discrete frequency Distribution:- The construction of a discrete frequency distribu-
tion from the given raw data is done by the use of tally marks.
Tally marks. In tally marks, we use the following symbaols.

Numbers 1 2 3 ) 5 5] 7 8 9 10
Tally Marks | ] 1} 1) I (1 R 1]
1 M

Table 4.2

Let's discuss some examples:
Example 4.1 : A die was thrown 25 times and following scores were obtained:
R S L T T e e, S 0 (0 O e T RO R e U T TR TR B
Prepare a frequency table for the scores.

Sol.
Number Tally Marks Frequency
1 M 5
2 M 5
3 il 4
4 i 3
5 I 4
6 1] R
Total 25
Table 4.3
Example 4.2 : Prepare a frequency disinibution of the favounte subject of a group of 22 students
which is as follows:

Punjabi, Mathematics, Science, English, Punjabi, Enghsh, Mathematics, Mathematics.
Science, Punjabi, Punjabi, Science, Science, Mathematics, Punjabi, English, Punjabi, English.
Science. Punjabi, Science, Mathematics.

Also answer that which is the most liked subject and the least liked?
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Sol.  Frequency Distribution of the favourite subjects

{(Number of students)

Subjects Tally Marks Frequency
Pumjabi M I 7
Mathematics IH 5
Science M | 6
English 1 4

Total 22

Table 4.4

It is clear from the table that maximum students like Punjabi subject and least number of stu-
dents likke English Subject,

Frequency:- The numbers appearing on a dice in example 4.1 and the pumber of student
hlang a subject in example 4.2 corresponding to tally marks gives frequency. "Frequen
gives the number of times that a particular occurs”.

4.3.2 Continuous Frequency Distribution:-

The above method of presenting the raw data is convenient and easy where the values in the
raw data are largely repeating. But If the number of observations are not repeating and difference
between the greatest and the smallest observations is large then we arrange the data into classes or
groups. Let's discuss with some examples.

Example 4.3 : The weekly wages (in ¥) of 30 workers in a factory are
830, 835, 890, 810, 835, 869, B36, 890, 898, 845, 832, 820, 860, 833, 845, 855, 812,
808, 804, 835, 840, 835, 885, 836, 878, 840, 868, 890, 806, 340.
Using tally marks, make a frequency table with intervals as 800-810, 810-820 and so

on
Sol. Wages Tally marks Frequency
800-810 1l 3
810-820 Il 2
820-830 | 1
830-840 ML 9
840-850 THl 5
850-860 | 1
860-870 ] 3
870-880 | I
880-890 | 1
890-900 il 4
Total 30
Table 4.5
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Note:

Data presented in this manner is said to be grouped and the distribution obtained is called
grouped frequency distribution. Tt helps us to draw meaningful results.

In Above Example:

(i)

The weeldy wages of most workers are between T 830 and ¥ 840

(i} 4 workers are taking highest wages more than T 890.
Now, here we shall defiZne some terms related to grouped frequency distribution.

*  Class Interval:- Each of the groups 800-810, 810-820 and so on are called class-intervals
Here observe that 810 occurs in both classes ie 800-810 and 810-820. But it is not
possible that an observation can belong simultaneously to two classes.

“To avoid this, we adopt the convention that the common observation will belong to
the higher class i.e. 8§10 belongs to 810-820 (not 1o 800-810). " Similarly 820 belongs
fo 820-830 (not to 810-820)
*  Lower class limit:- In class interval, smaller value is called lower class limit.
For example, in class interval 800-810, the lower class limit is 800.
Similarly, In 810-820, the lower class limit is 810.
*  Upper Class limit:- In class interval, higher value is called wpper class limit.
For example:- In class interval 800-810, the upper class limit is 810.
Similiarly, in 810-820, the upper class limit is 820

*  Class width or class size:- The difference between the upper class limit and the lower
class it is called the class width or size of the class interval.

Here in all class interval 800-810, §10-820 and so on, class width is 10.

*  Class Mark:- Mid value of the each class interval is called class mark
) Lower limit + Upper limit
i.e. class mark = 3
For example the class mark of the class interval 800-810 is as follow

800+ 810 1610

Classmark = 5 = = 805

Now we are showing all the above terms in a single table
Class Interval | Lower Class Upper Class Class width Class marks

linnit linnii ol size
800-810 800 810 10 805
§10-820 810 820 10 815
820-830 820 830 10 825
830-340 830 840 10 B35
B40-850 840 850 10 845
B850-860 850 BG&O 10 B35
B860-870 &6l 870 10 BO3
870-880 870 880 10 875
BEO-B20 &880 890 10 B85
890-900 890 900 10 BO5
Iable 4.6
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Example 4.4 : The marks obtained by 40 students of class VIII in Mathematics test are given
below -
18 12 8. 6, 8, 5:106,/23.12,2; 1602, 23, 1K 9 2012, 5 3, 5, 6. 7,.15. 2113, 713,
20, 7, 1, 21, 24, 16, 23, 18, 13, 18,3, 7. 16, 17.
Represent the data in the form of a frequency distribution using classes 15-20, 20-25 and

&0 OIL
Sol.  The minimum and maximum marks in the given raw data are 1 and 24 respectively. So

classes of the above data can be 0-5, 5-10 and so on. Thus, the frequency distribution is

as given below:
Frequency Distribution
Marks Tally Marks Frequency
0-5 i 5
5-10 THITHE | 11
10-15 LBl
15-20 I 11
20-25 ) (N1 8
Total 40
Table 4.7

Example 4.5 : The heights (in cm) of 30 students of class VIII are given below;-
155, 158, 154, 158, 149, 148, 160, 150, 148, 159, 161, 153, 157, 153, 162, 157, 154,
159, 151, 160, 156, 156, 152, 163, 147, 155, 152, 157, 153, 155.
Prepare frequency table with class size of 3em.
Sol.  The minimum and maximum height in the given raw data are 147 and 163. It is mentioned
that class size is 3cm. So classes of the above data be 147-150, 150-153, 153-156 and

S0 OIL

Frequency Distribution
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Height (in cm) Tally marks Frequency
147-150 Il 4
150-153 1l 4
153-156 M1 8
156-159 LI 7
159-162 H 5
162-165 ] 2

Total 30
Fable 4.8




:_.I‘II

|
1 ]

Gxercise[L

Following data gives the mumber of children in 40 families: 1,2, 1,5,6,2,1,3,5,4.2, 6,

3,0,240,0,23,2.041,42232 10542473 62 1 2 Represent it
in the form of frequency distribution.

In a study of number of accidents per day, the observations for 30 days were obtained as
follovs:-

6 56 35 2,4,3,42,42,1,2,0,2,5.1,6,4,3.0.6,5 5,1, 35,62 6.
Prepare a frequency distribution table.

Prepare a frequency table of the following ages (in years) of 25 students of class VIII in
vour school:

13, 14, 12, 13, 14,13, 15, 14, 13, 13, 14, 14, 12, 16, 14, 13, 14, 16, 15, 14, 13, 13,
17, 12, 13.

The shoppers who come to a departmental store are marked as: man (M), woman (W),
girl ((3) or boy (B). The following list gives the shoppers who came duning the first hour in
the morning.
WWGEWBMGGWWMMWWWGBEMWWBGMGMWMWWW
WMWBWMGCWWWGEWWMMWWMWGGMWMMWBWGG
Prepare a frequency distnbution table

Construct a frequency distribution table for the data on weights (in kg) of 20 students of a
class using interval 30-35, 35-40 and s0 on

40, 48, 33, 38, 31, 60, 53, 49, 36, 46, 34, 65, 55, 49, 41, 47, 44, 39, 38, 42.

Prepare a frequency distribution table of the marks (out of 50) obtained in test by 60
students of class VIIL

21, 10, 30, 22, 33, 5, 37, 12, 25, 42, 15, 39, 26, 32, 18, 27, 28, 19, 29, 35, 31, 24, 36,
18, 20, 38, 22, 44, 16, 24, 10, 27, 39, 28, 49, 29, 32, 23, 31, 21,34, 22, 23, 36, 24,
36, 33, 47, 48, 50, 39, 20, 7, 16, 36, 45, 47, 30, 22, 17.

Use class interval 0-10, 10-20 and so on.

The water tax bills (in ) of 30 houses in a locality are given below. Construct a grouped
frequency distribution with class size of 10.

30, 32, 54, 45, 78, 74, 112, 66, 108, 76, 14, 20, 88, 40, 44, 35, 15, 66, 95, 84, 75, 95,
110, 74, 88, 102, 34, 14, 110, 44.

Construct a frequency table with class intervals 0-5, 5-10 and so on of the following
marks obtained by a group of 30 students in a test.

10,7, 5, 12, 0, 15, 25, 20, 22, 27, 17, 11, 8, 9, 6, 17, 23, 19, 31, 21, 29, 37, 31, 35,
45, 40, 49, 42, 50, 16.



9. Multiple Choice Questions :
{1} The upper hnut of 20-30 1s;

{a) 25 (by 20 (c) 30 (d) 50
(i) The lower limit of 25-35 1s:

(a) 25 (b) 30 (© 35 (d) 60
(i) The class size of 40-60 is:

(a) 10 (b) 20 (c) 40 (d) 60
(iv) The class marks of 100-130 is:

(a) 100 (by 120 (c) 150 (d) 125
{v) The classes 0-10, 10-20, 20-30 are

(a) Continuous (b) Discontinuous

(c) Insufficient data (d) Ungrouped data
() i gives the number of times a particular entry occurs in the given data.

{a) Frequency (b) Lower Linut (c) Upperbhmit (d) Class mark
(vit) If 50-60 is the class interval of grouped data, then the lower class limt is:

(a) 50 (b) 10 (©) 60 (d 110
(vii) Tally marks are used to find which of the following?

{a) Frequency (b) Lower limits (c) Upper limits (d) None of these
(x) Study the following frequency distribution table and answer the following:

Class Inierval Frequency
5-10 8
10-15 10
15-20 25
20-25 10
25-30 12
30-35 6
{A) What is the size of the class intervals?
{a) 3 (b) 10 (c) 15 (d) 20
(B) Which class has the highest frequency?
(a) 5-10 (b) 15-20 (c) 30-35 (d) 20-25
{C) Which class has the lowest frequency?
(a) 3-10 (b) 15-20 (c) 30-35 (d) 10-15
(D) Which two classes have the same frequency?
(a) 5-10 and 10-15 (b) 5-10 and 30-35
(c) 25-30 and 30-35 (d) 10-15 and 20-25



4.4 Graphical Method of Representing the data

In previous section, we have learnt how to prepare a frequency distribution table. We have
discussed two types of frequency distributions. Here we shall discuss the graphical representa-
tion of the frequency distribution. In previous classes, we have learnt some graphical represen-
tations like pictograph and Bar graph. We know * A bar graph is the quickest way to represent a
frequency distribution pictorially,™ In this section, we shall learn how to represent a grouped fre-

quency distnibution graphically, The most common graphical representation is the Histogram.

4.5 Histogram:- " A histogram is a graphical representation of a frequency distribution in
the form of rectangles with class intervals as bases and heights proportional to corresponding
frequencies such that there is no gap between any two successive intervals®,

In this chapter, we shall learn construction of histogram for a continuous grouped frequency
distribution with equal class intervals,

Let's discuss it with some examples!

Example 4.6 : The following table gives the marks scored by 60 students in a test.

Sol,

Marks 0-10 10-20

20-30

30-40 | 40-50

Total

No. of students 3 10
(frequency)

21

19 7

60

Table 4.9
Represent this data in the form of a histogram

We represent the marks (class intervals)
along x-axis with a suitable scale and the
nuwmber of students (frequency) along y-
axis on a suitable scale.

Draw the rectangular bars according to
their values.

Taking class intervals as bases and the
corresponding frequencies as heights we
construct rectangles to obtain the histo-
gram (Fig 5.1)
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Figure 4.1

Example 4.7 : The tollowing is the distribution of weights (in kg) of 50 persons:-

sol.

Weight (mkg) | 45-50]50-55] 55-60

60-65| 65-70 | 70-75

No of persons 12 8 8

4

10 3

Table 4.10

Draw a histogram of the above data

Here, We shall represent the weight along X-
axis and number of persons along y-axis with

a suitable scale.
. Since the scale on X-axds starts at

45 50

a kink (break) is indicated near the ori-
gin to signify that the graph is drawn to
scale beginning at 45 and not at ongin.

. Draw the rectangular bars accord
their values,

ing to
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Example 4.8 : The weekly wages (in T) of 30 workers in a factory are;
830, 835, 890, 810, 835, 836, 869, 845, 898, 890, 820, 860, 832, 833, 833, 845, 804,
808, 812, 840, 885, B35, B35, 836, 878, 840, 868, 890, 804, 840
Prepare a frequency distribution fable using intervals 800-810, 810-820 and so on.
(i)  Draw a histogram of the above distribution.
(@)  Which group has the maximum number of workers?
(i) How many workers earn 2 850 and more?
(v) How many workers earn less than T 8507

Sol.
Frequency Distribution
Wages Tally Marks No of Workers
(Frequency)

800-810 ] 3
810-820 i 2
820-830 I 1
830-840 T 1 9
840-850 M 5
850-860 I 1
860-870 ] 3
870-880 I 1
880-890 I 1
890-900 I 4

Total 30

Table 4.11
(i)  Now we shall draw histogram

for the above table. For this, | =
we represent wages along x-
axis and number of workers |
along y-axis on a suitable scale. |
since the scale on x-axis starts o} I
at 800. Soakink (—|~)isin- | fgfgd + & 1 -
dicated near the origin Now, .. 2
draw the rectangular bars ac-
cording to the values.

(i)  Clearly, the bar of 830-840 is — —
highest. So group 830-840 has = | 8 Ag—tal -
the meaxinum nurnber of workers. 1 [ (e

(i) Numberofwokeseam®830and —
more=1+3+1+1+4=10 hrgued.3

(iv) Number of workers earn less than T850=3+2+1+9+5=20
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Example 4.9 : The following histogram shows the num-
ber of literate females in the age group of 10 to

Sol.

Sol,

1.

40) years in a towmn.

(i) Write the age group in which the
number of iterate female is the highest?

(@) What is the class width?
What is the lowest frequency?
In which group literate females are least?
Which information does this histrogram

(i)
(1v)
(v)
represents?

(i) The number of literate females is highest in 15-20.

(@) Class width of all class intervals is 3,
The lowest frequency is 320.
Literate females are least in group 10-15,

The Histogram represents the number of

(i)
(1v)
(v)

Literate females in different age group.

Example 4.10 : The number of hours for which stu-
dents of a particular class watched television
during holidays is shown through the given

graph.

Answer the [ollowing questions:
(i)  For how many hours did the maxinum num-

ber of students watch TV?
(i) How many students watch TV for less than

4 hours?

(i)

in watching TV?
(i  The maximum number of students watch TV = 4-5 hours.

(i) The number of students watch TV for less than4 hours =4 + 8 +22 =34

How many students spent more than 5 hours

Figure 4.5

(i) The number of students watch TV for more than 5 hours=8 +6=14
Gxercise[12

Draw Histogram of the Following:-
Marks 0-10 10-20 20-30 | 30-40 40-50 50-60
No. of students 5 9 12 8 10 5
Class Interval 0-20 20-40 40-60 | 60-80 | 80-100
Frequency 15 12 18 24 21
Weight (inkg) | 25-30 | 30-35 | 3540 | 40-45 | 45-50 | 30-55
No. of persons 4 8 13 15 10 12




-1
;

10.

Class Intervals 10-15 15-20 20-25 2530 30-35 35-40)
Frequency 26 18 30 15 24 35
Daily earnings  |450-500 [500-550 |550-600 |600-650 |[650-700 |700-750
(in %)

Number of persogs 16 10 12 20 25 12

In a survey of 20 people, the amount of money with them is found to be as follows:-

104, 98, 98, 88. 91, 99, 107, 109, 116, 121, 121, 133, 146, 159, 172, 185, 197, 209,
225, 108.

Draw a histogram of the firequency distribution of above data (taking one of class intervals
50-100)

The marks obtained by 40 students of class VIII in an examination are given below:-
18,8, 12,68, 16, 12, 5, 23, 16, 2,23, 7. 12,20, 16, 9, 7, 5, 6,5, 3, 13, 21, 13, 20,
15, 7:1:21,20, 18, 13,2315, 18. % 17,16 3.

Prepare a frequency distribution using one of the class 88 15_Eﬂ Draw l’ustogmm also.

The following histogram depicts the marks obtamed

by 46 students of a class. sbe et 4 '
Observe the histogram and answer the following ; g =4 e 88 Y e
(i)  What is the class size? EElE S
(i) How many students obtained less than 20 S o

marks? £ E 8 § 3
(i) How many students obtained 30 or more , '_; : ".I :_._,,M

marks but less than 607 FEETIE T e i L T R
(iv) Il passing marks are 30. What is the number Figure 4.6

of fallures?

Observe the followmg histogram and answer the
questions given below:-

(i)
(i)
(i)

The [ollowing histogram shows the frequency dis-
tribution of'the ages of teachers in a school -
(i)  What is the number of eldest and youngest
teachers in the school? PORRES 1w 8 B 6 RS EEHE R K
(i)  Which age group teachers are more in the Sea e b 2= AL
school and which least? : ';-*""l_--,ﬂtlu - 'H—E P
(i)  What is the class size? SR — '
Figure 4.8

What information is given by the graph?
Which group has maximum girls?

How many girls have a height of 145 cm
and more?

'_...._ e
§

r-r-

AR TR A
LR it EEEY TURS -
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11. Multiple Choice Questions :
(A) Below is the histrogram depicting rarks obtaine

d by 44 students of a class?

i

Choose the correct answer of the following:-
(iy  What is the class size?

(a) 5 (b)y 10 (c) 20 (d) 43
(i)  Wiite the number of students getting highest marks?
(@ 1 )y 2 (¢) 3 (d) 4
(i) How many students get more than 60 marks?
(a) 20 (b) 21 (c) 22 (d) 24
(v)  How many students get less than 40 marks?
(a) 13 (b) 18 (cy 8 (d) 10
(V} In which class interval number of students are maximum?
(a) 20-30 (b) 30-40 (c) 40-50 (d) 90-100
(B) In a histogram, if all the intervals are of same size, then area of each bar is equal to
(a) Frequency (b) Height of bar
(¢) Class Size (d) Class Size = frequency
12, State whether the following statements are True or False:
(i) Thereisno difference between bar graphs and histograms. (T/F)
(i) Histogram is a bar graph with gap between two adjacent rectangles. (T'T)
(iii) In histogram the height of rectangle is meaningless. (T/F)

4.6 Circle Graph or Pie Chart:-
In previous section, we have learnt about classification and tabulation of data and their graphical
representation by using histograms. In this section, we shall leam diagramatic representation of data,
The diagramatic representation has more preference than the graphic representatian as we can
draw diagrams on any type of paper but for graphical representation, we generally need a graph paper.
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In this section, we shall discuss a particular type of diagram, known as circle-graphs or
pie chart to represent the given data.

A pie chart is a piciorial represeniation of the mumerical daia by non-inierseciing adja-
cent sectors of the circle such that area of each sector is proportional to the magnitude of the
daia represenied by the sector

4.6.1 Drawing a Pie Chart:- Pie Chart shows the relationship between a whole and its parts. The
wheole is divided into sectors. The size of each sector is proportional to the information it represents.

We know that the area of a sector is proportional to the angle subtended by it at the centre by
its arc. So, sector angles or central angles are proportional to the component values of the compo-
nents represented by the sectors, The total angle of a circle 18 360°,

Value of the component
Sum of the Component values

Thus, central angle of the components = = 360"

Let's discuss some examples for construction of a pie chart.
Example 4.11 : The favourtte flavours of ice-creams for students of' a school are given in percentage

as follows:-
Flavours Vanilla Chocolate Other Flavours
Percentage of students 30% 23% 25%

Represent this data in a pie chart.
Sol.  The total angle at the centre of the circle 13 360°. The central angles of the sectors will be
a fraction of 3607

Value of the component

. - » 360°
. Central angle of the components Sum of the Component values
Flavours Percentage . components Central Angle
of Students | TracHOn= o of components
30 1 1
i O —_—— —x 360° = 180"
Varlla 50% T 5 180
25 | 1
En = — % 360° = 90°
Chocolate | 25% 100 2 4
25. | 1
- q.__.. — — — 3‘6[]“ —r— gﬂ“
Others 25% 00 1 i
Total 100 360°
Table 4.12
Steps for construction of a Pie Chart
1. Draw a circle with any convenient radius. Mark its A
centre O and radius OA
Figure 4.10
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2, The angle of the sector of Ist component (Vanilla)

4. Now, we observe that the remaining angle of the

is 180", Use the proiractor to draw
Z£AOB = 180° with base QOA.

The angle of the sector of 2* component (choco-
late) iz 90° Use the protractor to draw

ZBOC =90° with basec OB.

sector £COA =90" with base OC, which repre-

sents the last component. It is our required Pie
chart

Figure 4.13

Example 4.12 : Draw a pie chart showing the following information. The table shows the colour

Sal.

preferred by a group of people.

Colours Blue Green Red Yellow Total
No. of People 9 18 6 3 36
We know that

component’s value < 360°
Central angle of a component ="~ = oo es

Colours | No. of People | Fractions Central angle
9 1 1
— — 360" —90°
B 2 36 4 4
Green 18 Bl 1?36W=13W
36 2 2
6 1 1
——— — 2 360° — 60°
i @ % 6 | 6
3. 1 1
. —_— —  360° =30°
Yellow 3 % 12 T
Total 36 360" Figure 4.14
Table 413
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Example 4.13 : The number of hours spent by a school boy on different activities in a working day,
is given below:-

Activity Sleep | School tme | Home work | Play | Others Total
No. of hours 8 7 4 2 3 24
Draw a pie chart for this data.

Sol.  We know

Component s value

Central angle of a component = TR 360°

Activity | No. of hours | Fraction Part| Central angle
8 1 | :
iR . — ¢ 3607 — 120"
Sleep 8 4 3 3
School time i A lyiﬁﬂ“=lﬂi°
¢ 24 24
4 1 1
- — = — 1 360° — 60°
Home work 4 A 6 6
2 1 1
—_—— — 360" =30°
Ty . WU 12 |12
3 1 1
. q — = — = 3607 — 45°
Others 3 24 3 2
Total 24 3o0" Figure 4.15
Table 4.14

Example 4.14 : The following data shows the expenditure of a person on different items during a
month. Represent the data by a pie chart

Ttemns Rent Education Food Clothing Others
Amount (in T) 2700 1800 2400 1500 2400
Sal. Ttems Amount | Fraction Central angle
2700 1 1
2 ——=— | =x360*=90"
Rent 2700 10800 _ 4 3
1800 1 1
i —_— = —= 360" — 607
Education| 1800 10800 6 6 »
2400 0 2 2
2 —_— — 2 3607 — 80"
Haod 400 190800 9 |9
1500 5 5
i —_ = | — 300 =50"
Clothing | 1300 1080036 |36
2400 2 2
h 2400 —_— — 3 360" =80"
e 10800 9 |9
Total LOS00 360° Froure 416
Table 4.15 FETE.
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4.6.2 Reading of Pie Chart:-

In previous section, we have learnt about construction of a pie chart. In this section, we shall
obtain information related to given data from the given pie chart.
We know.

Value of Component i
Central Angle = Svint & &l values

360m

Ceniral angles  sum of values of all components
360°

Central angle of component .
360° |
These formulae will be used to find the values of various components of the data from pie
chart.

Example 4,15 : The given pie chart shows the marks
obtained by Anita in differnt subjects. If the
total marks is 540 then find the marks ob-
tained in each subject

Or  Value of Component =

100

and Percentages value of a component =

Sol. Here total marks = 540

We knowy that
, Figure 4.17
; : ; Central angle of subject
Marks obtained in each subject = 360° * Total marks
- Ceniral angle of subject 540
360°
Subject Central Angle Fraction Marks
100" 5 5
i i =— —x540 =
Mathematics 100 360° 18 3 150
90* 1 1
. 0° — —x540=135
Science 9 160° 4 4
700 T 7
H ¥ ) =} e ——f _ 54ﬂ=
Social Science 70 360° 36 36 105
100" 5 5
i e —— — 540 — 150
s 100 360° 18 | 18
Total 360° 540
Table 4.16
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Example 4.16 ; The pie chart shows the marks obtained by a stu-
dent in various subjects. If the student scored 180 marks in
Maihematics. Find the
(i)  Total Marks obtained
(i) Marks obtained in each subject

Sol. (1)  Marks obtained in Mathematics = 180
We know that
Central angle I 4.18
Value of a Component = Wg—xSum of all values aee
Central Angle of Mathematics
= 180 = # Total marks
360°
= 180 “360° * Total marks
360"
= Total marks = 180x—— =720
90
(i) | Subject Central Angle Marks
Hindi 6O” x720= 120
i 360°
75%
Sci ar %720 = 150
cience 2360°
Social Sci 70° 0" <720 = 140
ocial Science 60°
English 65° 5% %720 130
nglis 3607 =13
Mathemat i Lo/ #T720= 180
thematics o0° LA
Total 360" 720
Table 4.17

4.3

Gxercise

Draw a pie chart for the following (1-5) :-

1.

[
"

The number of Students in a hostel speaking different languages is given below: -

Language

Hindi

Punjabi

English

Marathi

Lamil

Bengali

Total

No. of students

10

30

12

9

7

4

72

The number of students admitted in different faculties of a college are given below:-

Faculty

Science

Arts

Commerce

Law

Education

Total

No. of Students

1000

1200

630

430

300

3600
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The following data represents the expenditure of a famuly in different items:

Ttems Food | Clothing | Rent [Education | Others
Expenditure (in ) 4000 2000 1500 1300 1000
In one day, the sales (in ¥) of different items of a bakery are given below:-
Ttems Ordinary Bread | Fruit Bread | Cakes | Biscuits others
Sales (in T) 260 40 100 i 20
The following data gives the amount spent on the construction of a house
Ttems Cement | Timber | Bricks | Labour | Steel | others
Expenditure &0 30 45 75 45 45

(in thousand rupees)

The given pie chart shows the annual agricultural pro-
duction of an Indian state, If the production of all the
commeodities is 8100 tonnes, find the production of each
product.

The given pie chart shows the marks obtained by a
student in an examination. If the student secure 880
marks in all, calculate her marks in each subject.

Figure 4.20
The following pie chart shows the monthly expendi-
ture of a family, 1f the family spends T1650 on cloth-
mg. Answer the following question.
(i)What is the total monthly expenditure of family?
(i) Find expenditure on each item.

Figure 4.21

The given pie chart shows the marks obtained by a
student in various subjects. If the student scored 135
marks in mathematics . find the

(i) Total Marks obtained

(i) Marks obtained in each subject

; Fihemis
L
Snalisn
L8
il
L1

e

Multiple Choice Questions : Figure 4.22
(1) A diagram which 15 used to represent data by dividing a circle into sectors is called
(a) Bar Graph  (b) Histogram (c) Pie Chart (d) None of these
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(i)  Sum of all central angles in a pie chart is
(a) 90° (b) 180° (c) 360° (d) 270°
() Inaclass of 40 students, if' 8 students take gardening as a hobby, the central angle
of the sector representing the students who have taken gardening as a hobby.
(a) 72° (b) 90° {c) 50° (d) 30°
() If60% of students of a school speak Punjabi, then what is the central angle of the
sector representing the students who speak punjabi.
(a) 126° (b) 216° (c) 144° (d) 162°
(v)  Ifthe central angle of a sector representing the playing cricket in a particular school
is 108°, the percentage of the students playing cricket in a school?
(a) 30% (b) 45% (c) 90% (d) 72%
11. Multiple Choice Questions :
The following pie chart shows the monthly expenditure of Shikha
on various items, If she spends ¥ 36000 per month, then
choose the correct option of the following questions:
(i) How much does she spend on food?

(a) T 8100 (b) T 3600
(c) T 13500 (d) T 10800

(1) How much does she spend on rent? Figure 4.23
(a) T 8100 (b) 3600  (c) T 13500 (d) T 10800

(i) How much does she spend on others?
(a) T 8100 (b) 3600 (¢) T 13500 (d) T 10800

() How much does she spend on Education?
(a) T 8100 (b) T3600 (c) T 13500 (d) T 10800

4.7 Chance and Probability:-
In our daily life, we come across many statements like
(1) Probably you are right
{i1) It may rain today
(i) Indian team has good chance of winning,

In such statements, we generally use the terms: May, probable, likely, chance etc. All these
terms represent the same sense that the event i3 not certain to take place. Such examples where the
chances of a certain thing happening or not happening are not equal, This is the rough idea of
meaning of “probability’, However, in the theory of probability, we assign numerical vahue to the
degree of uncertainity. The concept of probability originated in the beginning of 18 century in problems
like throwing a die, tossing a coin, drawing a card from a pack of cards etc, Starting with game of
chance, Now it is commaonly used in our day-to-day conversation,

Getting o Result:- We know that before a cricket match starts, captains of the two teams
g0 oul io toss a coin to decide that which team will bat first,

« When a coin 18 tossed then the possible results are head or tail.
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Such an experiment is called a random experiment and Head or Tail are the two out-
comes of this experiment and getting a head or tail is called an event.

For example:- When a die is thrown then outcomes are 1, 2, 3, 4, 5 or 6 and throwing a
die 1s called a random experiment.

Random experiment or Event | Outcomes

1
2.

Tossing a coin Head or tail
Throwing a die 1,2,3,4,5 0r6

4.7.1 Linking chances to probability:-

Consider the experiment of tossing a coin once. The outcomes are head or tail. Since both
outcomes has same chance of occuring. Such outcomes are called *equally likely out-
comes', Here, total number of outcomes =2,

1
Now, getiing a head is one out of two outcomes i.e. 5+ we say that the probability of

. | ; i ;
getling a head = — and getling a (ail is one out of two outcomes, ie. —

) we say that the

1

1
probability of getting a tail = 2

Total outcomes Events Probability

Number of heads =1 1 out of2ie

Numberoftals =1 loutof2ie

b2 | — P3| =

Table 4.18
Consider the experiment of throwing a die once. The cutcomesare 1,2, 3, 4, 5, or 6. All
outcomes are equally likely outcomes.

Total outcomes Evenis Probability

1

Number 1 1 |l out of 6, ie. 5

1

Number 2 1 loutof 6, ie =

|

Number 3 1 I out of 6, 1. £

&

1

Number 4 1 1 out of 6, 1e. P

1

Number § 1 loutof 6, 1e. s

, 1

Number 6 1 1 out of 6. Le. 6

Table 4.19

77



From the above table, it is clear that probability of an event is

Number of favourable outcomes
P ()= Total number of outcomes of the experiment

Let's discuss some examples :
Example 4.17 : A coinis tossed once. What is the probability of getting a (i) Head (i) Tail.
Sol.  Ina single toss of a coin, we can get any ope of two faces, head or ¢

So, total number of outcomes of the experiment = 2 .
'L

1
(1) Getting a head 15 1 out of 2 outcomes 1.e. P (getting a head) = =

(i1) Grefting a tail is 1 out of 2 outcomes Le, P (getting a tail) = % Figure 4.24
Example 4.18 : Abag has 5 red balls and 3 blue balls. A ball is drawn from the bag without looking
into the bag. What is the probability of getting
(i) ared ball (i) a blue ball?
Sol.  Total number of balls (outcomes) in the bag=5+3 =8

{i) Number of Red balls - 5 out of 8
5
-~ P (getting a red ball) = 3

(i) Number of Blue balls - Joutof8
3
. P (getting a blue ball) - 3

Example 4.19 : In the given figure a square is divided into 9 equal parts. One part is selected at
random, find the probability that selected part is

(i) Shaded part (1) Unshaded part
Sol. Total boxes=9
(i Number of shaded boxes - S outof 9
5
=~ P (shaded part) = 0
(i) Number of unshaded boxes = 4 out of 9
_ 4 Figure 4.25
= P (unshaded part) = 9
Example 4.20 : In the given figure, a circle is divided into R |G
8 equal parts where, R represents red colour Z G G
and G represents green colour. One part s selected G =
at random then find the probability of getting ar
{i) A green colour (ii) A red colour
Figure 4,26
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Sol.  Total parts =8
(i} Number of parts having G =5 out of 8

5
- P (green colour) = E

(1} Number of parts having R =3 out of 8

3
2~ P (red colour) = 2

Example 4.21 A die is thrown, Find the probability of getting :
(i)  aprime number (ii) number 2 or 4 @
(i) number greater than 4 (iv) an odd number h ﬂ
Sol. Total outcomes = &

(i) Prime numbers=2, 3, 5 Figure 4.27
Number of prime numbers =3 out of 6
1
= P (pri bet)= —=—
{ prime number) 6 2
(@ Number of outcomes of 2 0r 4 =2 out of 6
1

. 2

S Pigetung 2 or 4) = 6 3
(m) Number greater than4 =35, 6

so mumber of outcomes of greater than 4 =2 out of 6

- P (number greater than 4) = e
(v) Odd numbers=1, 3, 5

Number of odd numbers =3 out of 6

1

3
~ P {an odd number) = $ 2

Example 4.22 A bag contains 5 red marbles, 7 white marbles, 3 blue marbles. What is the prob-
ability that if one marble 1s taken out of the bag at random, 1t will be
i} red (ii) white (i) blue (iv) not white
Sol. Total marblesinthe bag=5+7+3=15
(i)  Number of red marbles =5 out of 15

- _3 1

- P {a red marble) = 5 3
(i) Number of white marbles = 7 out of 15
7
~. P (a white marble) = 15

(i) Number of blue marbles =3 out of 15
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3

|
.. P (a blue marble) = 5 s

(iv) Number of marbles which are not white =5 + 3 = 8 {out of 15)

8
- P (not white) = T

Example 4.23 20 cards numbered 1,23, | 20 are put in a box and mixed thoroughly.

F b

One person draws a card from the box. Find the probability that the number on the card is

1.

e

3.

(1) an odd number (ii) a prime number
(ii1) divisible by 3 (iv) single digit
Sol.  Total number of cards =20

(1) Odd numbers =1, 3. 5, 7, 9. 11,13, 15, 17, 19

MNumber of odd numbers = 10 out of 20

10 1

.. P (an odd number) = q?_l] =

(i) Prime numbers =2,3,5,7,11,13,17,19

Number of prime numbers = 8 out of 20

§ 2
- P {(a prime number) = 20 = 5

(i) Numbers divisibleby3 =3, 6, 9, 12, 15, 18

Number of numbers divisible by 3 =6 out of 20
3

6
-~ P (a number divisible by 3) = T

(iv)  Single Digits=1,2,3.4.5,6.7.8.9

Number of single digits =9 out of 20,

9
= P (single digit) = 20

Gxercise 1

A die is thrown, Find the probability of getting a number (1) less than 3 (i) greater than 5
(i) number 4.

An urn contains 7 green balls and 5 red balls. One ball is selected at random. Find the
probability of getting (i) a green ball (ii) a red ball.

A Bag containg 5 blue marbleg, 8 green marbles, 4 red marbles and 7 yellow marbles.
One marble is selected at random and find the probability ol getiing

() ablue marble (i) a green marble (m) ared marble

(v) avellow marble (v) notblue (vi) notred




In a class, there are 15 girls and 12 boys, one student is selected as a monitor. Find the
probability that monitorisa (i) boy (i) girl
One letter is selected from English alphabets. Find the probability that it is a (i) Vowel (ii)
consonant
Following plane figures are divided into equal parts and one part is selected at random.
Find the probability that selected part is (i) shaded (ii) unshaded part

(a) (b) (c)

Figure 4.29

25 cards numbered 1,2, 3, | 25 are put in a box and mixed thoroughly. One person
draws a card from the box, Find the probability that the number on the card is :

()  anodd number (ii) an even number (i) divisibleby 3 (iv) a prime number
Multiple Choice Questions :

(i) The probability of getting a head in tossing of a coin is

1 2 |
@3 3 ©1 (@ 3
(i)  The probability of getting an even number in throwing a die is
1 1 2 1
(@ 3 (b) 5 © 3 @7
(i)  The probability of selecting a vowel from the English alphabets is
o 1 5 2 .
@ 3 (b) 5¢ © 3 @ 15
(v)  Which of the following is a random experiment?
(a) Rolling a die (b) Throwing a coin

(¢) Choosing a marble from a Jar (d) All of them
(v) The probability of getting a red ball from a bag containing 10 blue balls.

1 1
@G  ®O ©1 @) 3
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‘% Learning Outcomes
After completion of the chapter, the students are now able to
Collect and present data i various forms.

Present the data in histograms and pie charts.
Interpret the hisiograms and pie charts.

{se listograms and pie charts in dailv life situations.
Understand the concept of probability

«  Relate chomces and probabilitv so real life problems.

3 Answers

Gxercise[L]

1. No.of Children| Tally Marks Frequency
0 It 5
1 L 6
2 TH THL 1 12
3 '} 5
4 Ml | )
5 Il 3
6 Il 3
Total 40
2. | Accident per day [Tally Marks Frequency
0 Il 2
1 Il 3
2 | 6
3 1] 3
4 11} 4
3 M | 6
6 | 6
Total 30




Ages (in years) | Tally Marks Frequency
12 1l 3
13 M 1 9
14 M 11 8
13 Il 2
16 Il 2
{5 I 1
Total 25
Shoppers Tally Marks Frequency
M THI THI T 15
W FHL THI T TR TR L 28
B I 5
G THI T 1 12
Total (it}
Interval Tally Marks Frequency
30-35 1l 3
35-40 11} 4
40-45 11l 4
45-50 1] 5
50-55 | 1
55-60 | 1
60-65 I 1
65-70 | 1
Total 20
“Varks obtained | Tally Mark Frequency
0-10 Il 2
10-20 T THI 10
20-30 T TR T THY Z1
30-40 THE T TR 1 19
40-50 M 7
50-60 I 1
Total 60




=l

9.

Tax Bills

(in ¥) | Tally Mark

Frequency

10-20
20-30
30-40
40-50
30-60
60-70
70-80
80-90
90-100

100-110 Il
110-120 1l

i R W o B o~ B o~ L

Total

fwd
<o

Marks

Tally Mark

Frequency

0-5
3-10
10-15
15-20
20-25
23-30
30-35
35-40
40-45
45-50
50-55

I
I
I
I
il

SIS = " B

[

Total

30

{i)c
{vil) &

(ix)

(ii) a (iii) b

(viii) a

(A) (a)
(B) (b)
(C) (c)
(D) ()

(iv) d

(via

(vi)a
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6. Frequency Distribution

~l

10.

12.

Money |Tally Mark | No. of People -i !
50-100 I 5 1 g 0
100-150 | MUl 9 & % 4= i
150-200 1 4 _"'_-ii.E.Z.I.‘.:_'!'_ E=mmescsmsmie
i 30 i B0 B W
200-250 I 2 8 m:m.:;-:!u o
Total 2 =
Frequency Distribution _ _
Marks | Tally Mark Students | &
0-5 i 4
121 "
5-10 PHITH 1| 12 H T-w,- |
10-15 Ty 6 =5l : s
15-20 I T 10 i : |
20-25 11 8 EiE W
. SrAammEE
Total 40 e
(i) 10 (ii) 6 (i) 15 (iv) 16
(1) Number of girls with different height (i) 140-145 (i) 8
(i) 2,2 (ii) More age group 35-40, least 20-25, 50-55 (iif) 5
(A) (1) b (ii) d (iif) a (iv)d (vic (B)d
(i) False (i) False (i) False
&
_ Gwxercise[i3
TN, —




li} 1

10.
Ll

s

Wheat = 2700 tonnes, Sugar = 2250 tonnes, Rice = 1350 tonnes, Gram = 1125
tonnes, Maize = 675 tonnes.

Mathematics = 264, English = 176, Science = 198, Hindi = 132, Social Science =110
(i) T 16500 (i) Food =2 4950, Rent = T 4123, Saving = ¥ 2475, Clothing = T 1650,
others = ¥ 3300

(i) 540 (ii) English = 23, Hindi =90, Social Science = 108, Science = 114, Mathematics
= 135

i c (iie (i) a (iv)b (Vv)a

i ¢ (ia (di)c (iv)c

éxewz‘se 4.4

o L e # o X 4 2 2
O 5 @& ¢ @ - O 7 ® 5
S o Lo 1 il 19 3

O 57 @ 3 @ + ™ 55 ® 5 © 2
. 4 . , 5 N 21
® 3 @ 3 5.0 5 @

.3 g 2 x X e
(a) 0 3 @ g ©® O @ 13

2 < Ik

(c) 1) 3 (ii) 3
; 13 12 I . 0
(i T (i1) 25 (i) 3 () 35
(1) d (i) b (ii) b (iv)d (v)b

=]
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Squares and Square Roots

In this chapter yon will learn:
« To find Square of a number.

«  About perfect square number and different properties of squared num;
bers.

» 1o find square root of a number using different methods.

» 1o use concept of square and square roots in solving practical life problems.

5.1 Introduction:-

In Geometry, you have learnt about square. You also know that area of a square = side =
side (where side means, the length of a side)

Now, see the following numbers : 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, ...... etc.
What is special in these numbers,

Since l1=1x1:4=2x2:9=3%x3,16=4%4;25=5%5;36=6 =6 and so0 on,
so all such numbers can be expressed as the product of some number with itself.

Such numbers like 1, 4, 9, 16, 25, 36, ....... are known as Perfect squares or Square
numbers.

In general, if a natural number m can be expressed as n?, where n is also a natural number,
then, that number m is a perfect square or a square number.

Example Is 49 a perfect square?
Sol.  First we shall express 49 as a product of two natural numbers,
Le. 49=Tx7
Here we see 49 can be expressed as the product of number 7 with itself.
So, 49 is a perlect square.
Fxample 1Is 27 a perfect square number?
Sol.  First we shall express 27 as a product of two natural numbers.
ie 27T=3x9
= =27



Here we see that 27 cannot be expressed as the product of some number with itsell’

Hence 27 is not a perfect square number, or we can say that 27 1s not a square of any
natural mumber.

Similarly 8, 10, 13, 58, 176 ete are not perfect square numbers.

So we can say that all the natural numbers are not Perfect Squares.

5.2 Properties of Square Numbers:

Study the followng table, which shows the squares of first 30 natural numbers.

Natural Square of Natural Square of Natural | Square of the
Number the Number Numbers the Number | Numbers Number
1 1 11 121 21 441
2 12 144 22 484
3 13 169 33 329
4 16 14 196 24 576
5 25 15 223 D 625
o 36 16 256 26 676
i 49 7 289 27 729
bt 64 18 324 28 784
0 31 19 361 29 341
10 100 20 400 30 Q00

Property 1 : Square numbers (perfect square numbers) always end with the digits 0, 1. 4, 5,

6 or 9,

From above table, we observe that digits at ones place of square number which are Red in
colour. are 0, 1, 4. 5, 6 and 9. None of these have 2, 3, 7 or 8 at ones place.

Can we say that if a number ends with 0, 1, 4, 5, 6 and 9 then it must be a square
number?

No, it is not always true.

For example. numbers 10 and 20 end with 0 but they are not perfect squares

Similarly 11, 21, 31 etc end with 1 but they are also not perfect squares.

Number 14, 15, 24, 26, 29 etc. are some more examples whose ones digiis are 4, 5, 6
and 9, but they are not perfect squares.

So, we can say that if a number ends with 0, 1_4_ 5, 6 or 9 then it may or may not be a
perfect square.

A number ending in 2, 3, 7 or 8 can never be a perfect square.

For example 22, 33, 237, 2378, 3542, 15437 etc. are not perfect squares.
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Example 5.1 Write five numbers on which you can decide by looking at their ones digit
that they are not square numbers. (perfect square)
Sol.  We know the numbers ending with 2, 3, 7 or 8, can never be perfect square.
So five numbers are 62, 93, 147, 228, 222 eic.
Example 5.2 Write five numbers on which you cannot decide just by looking at their ones
digit that whether they are square numbers or not.
Sol.  We know the numbers ending with 0, 1, 4, 5, 6 or 2 may or may not be a square number. So,
we cannot decide just by looking at the numbers ending with these digits. Some examples are
120, 221, 534, 565, 216, 219 etc.
Property 2: The number of zeroes at the end of a square number is always even.
Observe the last row of the given table, which is in Green Colour.
We see that, all the perfect squares have even number of zeroes at the end.

For Example: 10# = 10=10 = 100
200 = 20=20 = 400
300 = 30%30 = 900

Some other example 607 = o60=60 = 3600
1008 = 100100 = 10000

(Therefore, the number of zeroes at the end of the square of a number is twice the
number of zeroes at the end of the number.)

Note: It isnot always true that a number ending with even number of zeroes is always a perfect
square. It may or may not be a perfect square.
For example, 400 is a perfect square but 300, 500 and 700 are not.

A number ending with odd number of zeroes is never a perfect square.

For example 10, 110, 1000, 5000, ends with odd number of zeroes. Hence none of these
numbers is a perfect square.

Example 5.3, What will be the number of zeroes in the square of the following numbers.
@ 60 (i) 200 (i) 8000

Sol. (i) As 60 has one zero at end, so its square will have two zeroes at end.

()  As 200 has two zeroes at end, so its square will have four zeroes at end.
(iif) As 8000 has 3 zeroes at end, 50 its squares will have 6 zeroes at end.

Property 3: Square of an even number is always even.

See the table, numbers marked with magenta colour,

§# = 454 = 16
82 = §x8 = 64
128 = 12%12 = 144
248 = 24x24 = 576




Property 4: Square of an odd number is always odd.

See the table. numbers marked with blue colour.

1? = 1%l = 1

5% = B3xFy = 25
I = 1ix11 = 121
192 = 19%19 = 361

FProperty 5: Ones digit of square of a number :
Observe the ones digit of the number and ones digit of square of that mumber. We have the

following result -
Ones digit of Number | Ones digit of squared number
(Square ends)

lor® 1
2ord 4
jor’ 9
4or6 6

5 5

We can observe that from the ones digit of a number, we can find the ones digit of its
square number.

Also from the ones digit of the square number, we can lind the ones digit of the number.

Example 5.4 :
()
Sol. (@)
(1)
(i)
(1v)
v)

What will be the ones digit in the square of following numbers?
211 (ii) 299 (iii) 1018 (iv) 1687  (v) 4204

As ones digit of 211 is 1, so ones digit of its square will be 1.

As ones digit of 299 is 9, so ones digit of its square will be 1.

As ones digit of 1018 is 8, so ones digit of its square will be 4.

As ones digit of 1687 is 7, so ones digit of its square will be 8.

As ones digit of 4204 is 4, so ones digit of its square will be 6.

Property 6: There are 2n natural numbers between the squares of two consecutive numbers

Le. n

andn + 1,

For example, take n =1 and n+ 1=2. Now between (1)* and (2)? (between 1 and 4)

there

are 2 * n = 2+%1=2 natural numbers (1.e. 2 and 3)

Consider n=4 and n+ 1 = 5. Now between (4)* = 16 and (5)*=25 there are 2 *x n=2

=4 =

§ natural numbers (i.e.17, 18, 19, 20, 21_ 22, 23, 24)
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Example 5.5 : How many natural numbers lie between
(i) 8% and 9° (i) 11° and 12°
Sol.  As we know that there are 2n numbers between o’ and (n+1)%, So

(i) 8 =064 and 9*= 81,
there are 2 x 8 =16 natural numbers between them
[asn=8.n+1=8+1=29]

(i) 112 =121 and 12? =144
there are 2 = 11 = 22 natural numbers between them
[as n=11, nt]1 =12]

Property 7: Square of a number n can be expressed as the sum of the first n odd natural

numbers.
i.e. sum of first 11 odd natural mumbers = i
eg 22=4 = |+3 (Herel and 3 are the first two odd natural number)

33=0= 1+3+5(Here 1,3 and 5 are the first 3 odd natural numbers)
$=16=1+3+5+T(Here 1,3, 5 and 7 are the first 4 odd natural numbers)
$=25=1+3+5+7+9(Herel,3, 5, 7and 9 are the first 5 odd natural numbers)
S0 we can say
| L 2 Dl it T CHTRRRRRONI, 12 W | 2
Le.  sum of first n odd natural numbers = n?
Example 5.6 : Find the sum of 1 +3+5+ 7+ 9+ 11 + 13 + 15 without actually adding them.

Sol.  As we know that a sum of first 7 odd natural numbers can be expressed as a square of
number n

2. Sum of first 8 odd natural numbers can be expressed as square of 8,
1+3+5+7+9+11+ 13+ 15=28"=64 (sum of first 8 odd natural numbers)
Example 5.7 : Write 100 as a sum of odd numbers.
Sol. We know that 100 = 1¢#
LO0 can be expressed as a sum of first 10 odd natural numbers.
00=1+3+5+7+9+11+13+15+17+19

Property 8: The square of an odd number (except 1) can be expressed as the sum of two
consecutive natural numbers.

For example 3P=0= 4+35
2=25=12+13
TE=49= 24 + 25
In general, for any odd number n,



n2 n? 1 n"+l!
2 2 |
Example 5.8: Express the following as a sum of two consecutive numbers
(a) 19° (b) 23 n®—1 n® +1
¥,
Sol. (a) We know that 19°= 361 [Asn®= |5 |+| 73
where n = 19 (odd natural number)
192 1) (19* +1)
7 =+
o= [Pt
f }
_Iiﬁi l]+l361.ll
-1 2 2
_ 360 362
g 2
Z 2
- " n -1 n°+1
el A .
(b) We know that (23)* = 529 2 2

where n =23 (odd natural number)

(23 1\ fz:ﬁ-u]
L2 )| 2
_!’529—1'] [’529+11

T 2 2 )

528 530
S " 2

=264 + 265

Property 9: Product of two consecutive even or odd natural numbers.

If n-1 and n+1 are two consecutive even or odd natural numbers then
{n—1) = (n+1) =n’-1,
For example
5%7=35=(6-1)%(6+1)and 5% 7=35=6—1
Herenis 6,
10 x12=120=(11-1) x (11 + 1) and 10 x 12 =120 = (11-1)
Herenis 11
Property 10: The difference of the squares of two consecutive natural numbers is equal to
the sum of both the numbers.
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For example 51-4 =25-16=9=5+4
108 -92=100-81=19=10+9
Or we can say

(a+ 1Y —-(nf=(nh+1)+nor2n+1

Example 5.9 : Find the difference between 21° — 20° without calculations.

Sol.  We know that the difference of the squares of two consecutive natural numbers is
equal to the sum of the two given numbers.

21 =200 =21+ 20=41
Property 11: The square of a negative integer is always positive.
Forexample (3¥=-3+<-3=9
(5P =-5x -5=25
(—10)2=-10 x -10= 100

Property 12: The square of a proper fraction is always less than the given fraction.

For example

And

Some Interesting Patterns

I. Adding Triangular Numbers
Triangular numbers are those numbers whose dot patterns can be arranged as tmangles.

8
L] L N
L L L
L L L BN B L 3N B BN
L] L N L B B ] L B B 3 B W W
l 3 6 10 I5

These numbers are 1, 3,6, 10, 15,21, 28..............

n(n+1)

n®triangular number is given by 7




Note: Here we observe that, the sum of any two consecutive triangular numbers 18 a

perfect square.
L] L] L] L]
e |l o o e eo| & @
" e o @ o 9 Welie
s @ . * e L L]
3+1=4=22 6+3=0=32 10+6=16=4*

2, Sguare numbers of the form n? can be represented geometrically in the form of square with n
rows and n columns of dots.

o % 80

L o0 00

e 0 e 00 o0 00

L] L I L N B 000
i 2 =4 =0 4t =16

3. Let us observe the pattern made by square of numbers such as 14, 11, 111* and so on
1% = 1

112 = 121

1117 = 12321

11112 = 1234321

111112 = 123454321

On observing the above patiern, the square of any number of the type 1111111...... can be
easily calculated.

Here we observe that
(i} The digits in the squares is a combination of ascending and descending order of digits.
() There are odd numbers of digits in the squares.
(iii) The central digit in the square number is equal to the number of 1s in the number,
(1v) The first and last digits are always 1.
4. Observe the squares of 7, 67, 667....... . Here also observe a very intersting pattern.
s = 49

672 = 4489
6677 = 444889
66672 = 44448889

Here we observe that

(i} All the squares end with digit 2.

(i) The numbes of 45 in the square of number is one more than the number of 63 1 number,
(iii) The number of 8s is the square of mimber is same as the number of 63 in the number.
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5. Observe the squares of 5, 15, 25, 35,45 ... 1.e. the number having 5 as ones digt, it
also follow a very interesting pattern.

51 = 25
158 = 225
257 = 625
358 = 1225
105t = 11025
Or

0 = l(hundred) + 5*
1 % 2 (hundred) + 5
2 % 3 (hundred) + 5*
3 % 4 (hundred) + 5%
10 % 11 (hundred) + 5

(a5y= ax (a+l) hundred + 3¢

6. Observe the following interesting patterns :
12+28+ 73 =732
224324 5t =72
3+ 42+ 120 =13
42+ 52+ 20" = 21etc.
Here we observe, ignoring the squares, the first two numbers on the LHS are consecutive

mimbers and third number is the product of first two numbers. The number on the RHS i3
the successor of third number of LHS.

jeat+(@a+t1)P+@@+r)P=la@+1)+1]

Example 5,10 : Express 217 as a sum of squares of 3 numbers.

Sol. Here we have to express 217 as a sum of squares of 3 numbers.
a? + bt + ¢ = 21
If we ignore the square, ¢ will be the predecessor of 21 i.e. 20.

Now 20 is equal to product of two consecutives numbers i.e 4 and 5.
So  217=(4)+ (57 + (20)°

Pythagorean Tripleis

We know that, in a mght angled tniangle, the square of the hypotenuse i3 equal to the sum of the
squares of the other {wo sides, which is the Pythagoras Theorem.

So Pythagorean triplet refers to a group of 3 numbers which follows the Pythagoras Theorem.

3 numbers, named a, b and ¢ are known as Pythagorean triplet ifa® + b* = ¢

Consider three numbers 3, 4 and 5

Now (3)*=09, (4 = 16 and (5§ =25

Here 31+ 4°
ie 9+ 16
25

52
25
25

Hence 3, 4 and 5 forms a Pythagorean triplet.
There are uncountable number of Pythagorean triplets.
Some of them are (6, 8, 10), (5, 12, 13) etc.
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For any natural number n=>1, we have
(2n)* + (0?1 = (n*™+1p
So (20, n*-1, n*+1) forms a Pythagorean triplet.
By thiz we can easily found a Pythagorean triplet.
Note: All Pythagorean triplets may not be obtained using this method.
Example 5.11: Write a Pythagorean triplet with 6 as one of the numbers of the triplet.
Sol,  We can get Pythagorean triplet by using the general form 2n, n*-1, n*+1
Letustake 2n=6 = n=3
Sor’-1=3-1=8andn*+1=3"+1=10
So Pythagorean triplet is 6, § and 10.
Example £.12: Find a Pythagorean triplet whose one of the number is 15,
Sol.  We can get Pythagorean triplet by using the general form 2n, n*-1, ni+1

15
Letustake Zn =15 = H:ET which 1s not a natural number

So we cannot takes 2n=15
So, letustake n'-1=15

=n! =16
=n=4
n=2x4=8

aso PP-1=@E4P-1=16-1=15
aso n?+1l=(dP+1=16+1=17
So required toplet 1s (8, 15, 17)

éxfzwz'.w 5.1

1. Find the square of the following numbers :

. 3 2

(i) 19 (m 41 (m) —11 (v) 7 (v) 15

(vi) 1.7 (vii) 0.02 (viiry 0,014
2. The following numbers are not perfect squares, give reasons.

Q) 177 (i) 1058 (iil) 7928 @v) 23453 (v) 42222

(vi) 64000  (vii) 222000  (viii)42977 () 5000 (x) 100000
3. What will be the number of zeroes in the square of following numbers?

) oo ) 120 (iiiy 400 (v) 6000 (v) 80000

(i) 1600
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4. The square of which of the following would be an odd number or an even number?

(i) 431 (i) 2826 (i) 7779 (tv) 82004 (v) 473
(Vi}4096 (vii) 9267 (vii) 27916

5. What will be the ones digit in the squares of following numbers?
(i) 41 (i) 321 (i11) 89 (iv) 439 v) 62
(vi)4012 (vii) 88 (viii) 348 (ix) 93 (x) 703
(x1)57 (xii) 1327 (xiii) 44 (xIv) 1024 (xv) 26
(xvi) 2226 {revid) 55 (xwviii) 125

6. How many natural numbers lie between squares of the following numbers?
() 14 and 15 (i) 21 and 22 (i) 30 and 31  (iv) 10 and 11
Express the following as indicated
(1) 81 as the sum of first 9 odd numbers.
(i) 144 as the sum of first 12 odd numbers,
(i1)256 as the sum of first 16 odd numbers.
8. Without actually adding, find the sum of:
) 1+3+5+7+9
(i) 1+F3+5+7T+9+11L+13 + 15+ 17 +19+21 +23 +25
9. Express the following as the sum of two consecutive numbers:
(D) (15) (i) (21)° (iii) (33)° () (37¢
10. Solve following without actually calculating:
() 8 -7 (i) 13*-12% (i) 257 - 242 (iv) 80%- 79?
(v) 1107~ 1093
11. Observe the following patterns and find the missing terms:

O P+2+20=3 (i) 1 =1=1
2Pl =P R=g=1+2+I
Frdit,, =138 P=9=1+2+3+2+1
L i e e =L F 2 HFFFFEF 2 +]
5, T3 =,.. = =123 454 H3 424 ]
G+ T =,
(ii)21? = 44]
2017 = 40401
20017 = 4004001
[} = 400040001
(2000001)* = 4000004000001
(20000001 = |




12,

14.

15,

16.

Using the pattern 1*=1_ 112 =121, 1112 = 12321, 11112=1234321 find (1111111)*
Find the squares of the following numbers having 5 at ones digit place?
(1) 45 (i) 75 (iil) 95 (rv) 125 (v) 205
Which of the following are Pythagorean trplets?
) 3,45 (i) 68,10 (ii)8 1517 (wv) 13,17, 19
Write a Pythagorean triplet whose one of the number is:
(i) 8 (i) 12 (iii) 16 (iv) 18 (v) 20
Multiple Choice Questions :
()  Square of an odd number is always ... .

(a) Even (b) Odd (c) Even or Odd  (d) None of these
(i) The number of zeros in the square of 600 will be

(a) 1 (b) 2 (¢ 3o 4
(iii) The ones digit in the square of 52698 is

(a) 1 (b) 4 (c) 6 (@ 9
(iv) How many natural numbers lie between 6*and 7* ?

(a) 6 b) 8 (c) 10 (@) 12
) 1+F+5+TH i upto n terms is equal to

(a) n*- 1 (b} n*+1 {c} (n+ 1) (d) n?
(vi) The square of a praper fraction is :

(a) Less than the fraction (b) Greater than the fraction

(c) Equal to the fraction (d) None of these
(vii) The value of (111111)*1s

(a) 1234564321 (by 1234455321

(c) 12345654321 (d)y 1234554321
T 0 B s S PR R 8 35 il 3 (5, ol o 1 B e

(a) (6 (b) (57 (c) (7) (d) (8
(ix) Which of the following is a perfect square ?

(a) 4000 (b) 40000 (c) 40 (d) 400000
(x) The nth triangular number is given by

@ n{rH—!} ®) n{n—]} © n-1 @ n

2 Z 2 2

5.3 Square Root

We have already learnt how to find square of a number. Now suppose we have a squared

number (perfect square). Now how can we find the onginal number whose square we have ? For
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this purpose we have concept of square root.

Let we are given a number K. we need to find a number which when squared gives K. In other
wards we are simply going to reverse the process.

- Square root can be defined as inverse ol doing square:

Symbol used for square root1s /. Now observe the table and apply above definition,

22=4 Square Root of 4 = 2 e 4 =2

6 =136 Square Root of 36 = 6 ie 36 — 6
132 = 169 Square Root of 169 =13 LE Af160 =13
217 = 441 Square Root of 441 =21 Le Ja441 =121
As 4 =16

And (4P =16

JE can have both 4 and 4 as its answers but here, in this chapter we will only

discuss to positive square root of a number.

5.3.1 Finding Square Roots

Before we learn how to find square root of a number we must know why we need to find
square root of a number? Consider the following sifuations:
1. We know that area of square = (Side)?
If you are given area of square as 3125¢m? how will vou find its side?
Suppose you are given with sides of a rectangle, how will you find the diagonal?
3. Suppose you have a right triangle whose adjacent sides are given, how will you calculate itz
hypotenuse?
In all above situations and many other similar situations we need to calculaie square root at
some stage,
Before we learn {o calculate square root of a number. Let's connect square and square root of
a number through properiies already leamt.
1. Square root of even number is even and that of odd number is odd.

e J196 =14 as 14¢= 196

and f225 15 as 15%= 1225
2. Ones place digit of square root of any perfect square number ending with 1 is either 1 or 9.

e 12111 e 11P=121

and 361=19 as 19*=361
3. Ones place digit of square root of any perfect square number ending with 4 is either 2 or 8.

e, J144 —12 as 12 =144
and .f324 18 as 182 =324
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4, Ones place digit of square root of a perfect square ending with 2 is either 3 or 7.

ie. J169=13 as 137=169

and J720=27 as 27*=729

5. Omes place digit of square root of any perfect square ending with 518 5.
ie. f225 -15 as 15% = 225

and .fg25 —25 as 252=625
6, Any number which ends with 2, 3, 7, 8 or have odd number of zeros at its end cannot be
a perfect square. Square root of these type numbers will not be a natural number.
e.g. 232, 407, 1603, 1008 and 1690 can never be a perfect square numbers.
Example 5.13 Fill in the blanks

() 112=121 S0 121 = veererreern (i) 142=19So .. =14
Sol. () As112=12180 3] =1l
(i) As142=196 So \f]og = 14

5.3.2 Finding square root by repeated subtraction
As we have learnt earlier that the sum of the first n odd natural numbers is n® That is,
every square number can be expressed as sum of consecutive odd natural number starting
from 1. consider 49

Step (1) 49-1=48 Step (ii) 48 -3 =45 Step (iil) 45 - 5= 40
Step (iv) 40 -7 =33 Step (v) 33 -9 =24 Step (vi) 24 - 11=13
Step (vii) 13- 13 =10
Wecanwnte49=1+3+5+7+5+8+ 11+ 13
Se here we have started subtracting successive odd natural numbers starting from 1 and
obtained 0 at 7th siep. So \J49 =7
Example 5.14 By repeated subtraction of odd numbers starting from 1, find whether the

following numbers are perfect square or not? if number is perfect square, find its
square root.

(a) 36 (b)55 (c)121

Sol. (a) The given number is 36, Start subtracting the odd numbers starting from 1
()36 -1=235 (i) 35 -3 =32 (iii) 32 — 5 =27
(iV)27-7=20 (v)20-9=11 (vi) 11 =11 =0
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(b)

(c)

As we have obtained 0, so 36 15 a perfect square and we obtamed 0 at 6th step

V36 =6
(i) 55 - 1 =54 (i) 54 — 3 = 51 (iii) 51 — 5 = 45
(iv)46 -7=139 (v)39-9=30 (vi)30-11=19
(vii) 19 - 13 =06 (vii)6—15=-9
As we did not get zero, hence 55 is not a perfect square mumber.
(1)121-1=120 (i) 120-3=117 (iii) 117 -5=112
(iv) 112-7=105 (v) 105-9=96 (vi) 96 — 11 = 85
(i) 85-13=72 (viii)72-15=57 (ix)57-17=40
(x)40-19=21 (x)21-21=20

As we got zero, so 121 1s a perfect square number.

and we obtained 0 at 11th step so /121 —11

Now can you find .f625 using this method? Yes, but it will be time consuming, We

have another methods for finding the square root. We will discuss in next section.

5.3.3 Finding square root through prime factorisation :

Consider the prime factorisation of some numbers and their squares, as shown in table 6.7

Number| Prime factorisation Square of Prime factorization of
of number number square of number
4 2x2 16 2x2 %2 %2
6 2x3 36 2x2x3x3
2 o o e &4 2x2x2x2 w2
9 3x3 31 3x3x3 3
10 2x35 100 2xdxFxp
12 2x2x3 144 2H2xTxDxI A3
15 IHS5 225 IHIXRAKS

On observing given table, vou will see that 2 occurs twice in prime factorisation of
4 and 2 occurs 4 times in the prime factorisation of 16. Similarly, How many times 2
occur in prime factorisation of 67 It is one time. Now how many times does 2 occur in the
prime factorisation of 367 It is two times. Similarly observe the occurrence of 3 in 6 and 36,

You will find that each prime factor in the prime factorisation of the square of a number,
occurs twice the number of times it occurs in the prime [actorisation of the number itselll Let us
use this to find the square root of a given number say 100.
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The prime factorisation of 10015 as 100 =2 x2 x5 x5

By pairing the prime factors,we get

100=2x%x2x5x5=2"x52=(2 x 5)

S0 4100 =2%x5=10

Similarly, we can find the square root of 144,

The Prime Factorsation of 144 13

144

So Jl44 =2 %2 x3=12
Is 48 a perfect square?

Weknow 48 =2x2 =2 x 2% 3

2xZx2xIEFx
= 22x 22 x3=(2 x2 %3P

2 | 100
2_ 30
T 25

2| 144 <13

2|1 72 ] 1

21 36

21 18

3|2

3|3

|

Since one factor (3) of 48 is not in pair, so 48 is not a perfect square

Suppose we want to find the smallest number which will make 48 a perfect square, how
should we proceed? In the prime factorisation of 48 we see that 3 is the only factor that
does not have a pair. So we need to multiply 48 by 3 to complete the pair

Hence 48 x 3 = 144 is a perfect square.
Now can you tell by which smallest number should we divide 48 to get a perfect square?
As we have seen the factor 3 is not in pair, so if we divide 48 by 3,

we get 48 + 3 = 16 which 13 a perfect square

Example 5.15 Find the square root of the following numbers by method of Prime faclorisation
(i) 729 (ii) 9604
Sol. Let us find the prime factoisation of the given numbers is :

(i)

729
243
81

27

2
3

|:u|li !‘u-'l I’.JJI'.H t'LI-JlLJJ

r—

So 70 =3x3x3IxJu3 x3

Le 729 =33 x 32 x 32
71286 =(3 x 3 x3)

Hence 729 =3 %3 x3=27

(1) 9604
4802
2401
343
49
7

1
So9604=2%x2xTx=xTxTx7

i€ 9604 =22 % 72 x T
9604 = (2 % T » TP

Hence /o604 =2 x 7 » 7=98

i

Example 5.16 For each of the following numbers, find the smallest number by which it should
be multiplied to get a perfect square number. Also, find the square root of the
perfect square number so obtained. (i) 180 (ii) 763
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Sol.

(1) Let us find the prime factorisation of 180.
Now 180 = Z2xILXIHRI XS
= 52 532 % Fl
The prime factor 5. does not occur In pair. So we need
to multiply 180 by 5 to get a perfect square number.

Now 180 x 5=900=2%x2%x3 3 x5 x5=22=x32 52
Le. 900 = (2 x 3 x 5)* = (30p

s0 £f900 = 30
(1} Let us find the Pnme factorisation of 768.

T8 =2x2 % 2x2x2x2x2 %2 x3
Here 3 is the only factor that does not occur in pair
So we need to multiply 768 by 3 to
complete the pair, So new number is
768 = 3 = 2304

= 2X2H2RIURIXIANIAXDIFIH]
1e, 2304 = 2% x 22 % 23 % 23 x 32

2304 = (2 x 2 x 2 x 2 x 3) 2= (48)

Hence .,'23[}4 =48

180

- I-.Hll.-.":\:'|t\‘..[r\“.

=]

)

b3

768
384
192

Example 5.17 Find the smallest nnmber by which 9408 must be divided so that the quo-
tient is a perfect square. Also find the square root of the quotient.

Sol.

Let us find the Prime factorisation of 9403
Q0B =2 x 2 X I HDPH I RIHFRTxT
Here except 3. all factors are in pairs.

Sao if we divide 9408 by 3, then
G408 + 3= 3136

=2 X2HDIHD D2 nDI T T =Py
={2 %2 x2xT)

which is a perfect square and
3136 =2 %2 x2xT7=56

[ ]

M|M

B ]

[

9408
4704
2352
1176
588

(204
147

N
7

1

Example 5,18 2025 Plants are to be planted in a garden in such a way that each row con-
tains as many plants as the number of rows. Find the nomber of rows and number

of plants in each row.

As we have to plant as many plants in each row as the number of rows, So number of

plants will be a squared number.
Let number of plants in each row = number of rows = x
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As per question x * x = 2025 3 | 2025
i.t!. Xz = 20‘25 3 6':;5
To [find x, we have 1o find a number whose square is 2025. 3 | 205
Le. X is square root of 2025 NET
Now 2025 = 3x3xIxI=5755 =32 ® 32 x 32 5 | 25
Le 2025 =(3 =3 x 8§ D
515
So J2005 =3 x3x5=45 | 1

Hence number of rows and number of plants in each row are 45.
Example 5.19: Find the smallest square number which is divisible by each of numbers 8, 12, 50.

Sol.  As required number is divisible by each of 8, 12 and 30 21 8-12-50
We have to find L.CM. of 8, 12 and 50 3|l 4-6-25
LCM(3,12,50) =2x2x2x3x5x5 5| 2_3_925
= 600 3 | t<a<25
But 600 1s not a perfect square. s | 1-1-25
So we have to make perfect square: s 1-1-5
We have 600 = 2x2x2x3x5x5 1-1-1

Since, to make 600 a perfect square, we have to multiply it with 2 and 3.
Le. 600 = 23 =13600
3600 is a perfect square which iz divisible by 8, 12 and 50.

éxewz’w 5.2

1. Tell the ones place digit of square root of following numbers:
1 121 (i) 729 (i) 676 (iv) 1936
(v) 484 (vi) 2401 (vii)1600 (vii)3025

2. From the following numbers find the mamber which cannot be a perfect square number.
100, 512, 1728, 529, 1024, 441, 1320, 3617

3. Find the square root of following numbers by methed of repeated subtraction.

() 64 (i) 49 (i) 121 (iv) 100

4. Find square root of following numbers using method of prime factorisation:
(i) 3600 (i) 676 (ii)) 9216 (iv) 2916
(v) 6400 (vi) 1764 (vii) 12100 (viii) 1024
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6.

10,

Find the smallest number by which following number must be multipbed so that the
resultant is a perfect square. Also find square root of that number:

G) 243 (i) 240 (iii) 2662 (iv) 972

(v) 3087 (vi) 5000

Find the smallest number by which following numbers must be divided so that quotient
is a perfect square. Also find square root of the number abtained:

(i) 108 (i) 3125 (iii) 2400 (iv) 5103
(v) 2205 (vi) 12168

Find the smallest perfect square which is divisible by:

(i) 8, 12. 28 (i) 27. 24, 15

During a plantation drive 256 plants were planted in a such a way that each row contains
as many plants as number of rows. Find number of rows.

Area of a square is equal to the area of rectangle whose sides are 27cm and 12em. Find
the side of square.

Some students raised funds to help an orphange. If total funds collected was 3136 and
each student contributed amount equal to number of students. Find amount contributed
by each student.

Multiple Choice Questions :
(i) What will be ones place digit of \fo61?

(a) lor7 (b) 1or9 (c) 3or6 {d) 7or8
(i) Guess ones place digit of square root of 625,
(a) 1 (b) 4 (c) 9 (d) 5
(iif) Which of the following cannot be perfect square 7
(a) 625 (b) 728 (c) 729 (d) 144
(iv)What will be square root of 1447
(a) 10 (by 12 (c) 18 {dy 22
(v) By what number 32 should be multiplied to make it a perfect square?
(a) 2 (b) 3 c) 4 (d) 5
(vi)By what number 288 should be divided to make it a perfect square?
(@ 5 (b) 4 © 3 d 2

5.3.4 Finding Square Root by Long Division Method

Consider a number 16777216. If we find its square root by prime factorisation it involve

division by 2, 24 times which makes it quite lengthy that is why we use long division method
for such problems. Before solving such question let us learn to find number of digits in square
rootl of a number. Observe the {ollowing table.
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Number | No. of digits Square root of number | No. of digits in square root
64 2 8 1
144 3 12 2
961 3 31 2
1024 4 32 2
262144 6 512 3
16777216 8 4096 4

If you observe carefully we can draw following inference from above table.
(a) If number of digits in squared number are even, then number of digits in square root of

n
number = 2

n+l
(b)  If mamber of digits in munber are odd, then number of digits in its square root of oumber = 5

Estimating the number :
We know, in the square root of a perfect square having n digits, the number of digits are
no. ntl -
3 (if n is even) and T{ if'nis odd), As we use bar from unit digit of the number by
taking two digits at a time to find the number of digits in the square root of a perfect

square number
J625 =25 5 1296 =36

Both the numbers 6 25 and 1296 have two bars and the number of digits in their square
root are 2. Can you tell the number of digits in the square root of 144007 By Placing bars
we gel | 44 00 . Since there are 3 bars, the square root will be a 3 digit number.

Example 5.20: Find number of digits in square roots of following
(i) 7744 (i) 15625  (iii) 25600
Sol. (i) Number of digits in 7744 = 4 (Even)

4
Number of digits in iis square rool = T 2
(i) Number of digits in 15625 = 5 (odd)
L 5+1 6
Number of digits in its square root = = 3

(iii) Number of digits in 25600 = 5 (odd)

+1 6
Number of digits in square root of 25600 = S T3 3

Now we can move further to find square root of a number by method of long division.
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It 1s very useful method to find the square root of a given square number. Consider the
following steps to find the square root of 625.

Step 1 Place a bar over every Pair of digits starting from the digit at ones place. If the number of
digits are odd, then the left most single digit too will have a bar. So we have § 35

Step 2 Find the largest number whose square 18 less than or equal

I

to the number under the extreme left bar (2* < 6 < 32), 2l 635
Take this number as divisor and the quotient with the num- -4
ber under extreme left bar (here 6). Divide and get the re- 2
mainder (2 in this case)
Step 3 Bring down the number under the next bar (25 m this case) 2 -
to the nght of remainder 2 Ef 25
[ 225
Setp 4 [Double the quotient and enter it with a blank on its right
2
2| 6325
-4
4_[ 2325
Step 5 Guess a largest possible digit to fill in the blank which will also 3 _5"
become the new digit in the quotient, such that when the new 2 6 25
divisor is multiplied to the new digit in the quotient, the product is 355
less than or equal to the dividend. In this case 45 = 5 =225, so0 ' 275
we choose the new digil as 3, 1o get the remainder. 0

Step 6 Since the remainder is 0 and no digit left in the given number so \fg25 =25

Example 5.21 Find the square root of 1296 using long division method
Sol. Following the above steps

ib
3| 1296
_Q

6ol 396

=396

Therefore, {1206 =36
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Example 5.22Find the least number that must be subtracted from 1308 so as to get a
perfect square, Also find the square root of the perfect square.

Sol.  Let us try to find the /1308 by long division method

we get the remainder 12 316
It shows that (36)? is less than 1308 by 12, il 1308
This means if we subtract 12 from the number, 6 - 2!}5
we get a perfect square. so the required - 396
12

perfect square number is -

1308 — 12 = 1296 and /1296 = 36
Example 5.23Find the greatest four digits number which is a perfect square.
Sol.  Greatest 4 digit number is 9999,

Now we will check whether this number is a perfect square. 9 #41_‘}
Otherwise we have to find the nearest number less than 9999, -8]

which is a perfect square, Here 9999 is not a perfect square. MW
As as we get remainder 198, So If we subtract 198 from i-:g_f-'{—

9999, the new mumber will be a perfect square. So largest
four digit perfect square number = 9999 — 198 = 9801 and

V9801 =99

Example 5.24 Find the least number that must be added to 5615 so as the get a perfect
square. Also, lind the square root of the perfect square.

Sol. Wetfind /5615 by leng division method, 7 4 :
This shows (74)* < 5615 ¢ _3‘3 2
next perfect square is {75)* = 5625 144 715
Hence the number to be added is = (75)* - 5615 ?—;‘:3

= 5625 - 5615 =10
So number is 5625 and its square root iz 75
Fxample 5.25 Find the smallest four digit number which is a perfect square?

Sol.  The smallest four digit number is 1000, We will check
whether this number 1s a perfect square. Otherwise we have %
to find its nearest four digit mumber which is a perfect square. 3 _lg”]
By long division method, we get remainder 39, This show 6L 100
that 1000 is not a perfect square also. - 61
(31)2 < 1000 39

Next perfect square is (32)*= 1024
Hence the number to be added is  =1024 - 1000 =24

and square root of 1024 = .f1024 =32
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Fxample 526 Area of a square Plot is 3136m? Find the side of square

Sol.  We know that area of a square = (side)? _ﬂ‘_
. . 5| 3136
Let side of Plot is =x m 25
106] 636
Sox2=3136 Lex= 3136 -ﬁ_v.-::
0

So, side of square = 56m

Example 5.27There are 505 students in a school. For a P.'T. drill, they have to stand in
such a manner that the number of rows is equal to number of columns. How
many children will be left out in the arrangement.

Sol.  As number of rows and columns are equal, so 1l 15 a s
square arrangement. we have to find nearest number 5 5};’5
(smaller) to 505, which is a perfect square L 4
By using long division method, we get the remainder 21. 421 105
Tt shows that (22)? is less than 505 by 21. = f-]‘

This means if we subtract 21 from 505, we get a perfect square.
Hence 505 — 21 = 484 students can be arranged in equal number of rows and
columns. 21 students will be left out in the arrangement.

¥

IJ"'

Gxercise

I. Find number of digits in square root of following numbers.

() 12996 (i) 6084  (iii) 698896 (iv) 72900 (v) 1806336
Using Long division method, find the square root of following :

) 9216 (i) 8100 (i) 50176  (iv) 4761

(v) 421201  (vi) 16900 (vii) 5184 (viii) 86436

(%) 16777216 (x) 46656

3. Find the least number that must be added to the following numbers to get a perfect square,
Also; find the square root of new number.

) 540 (i) 1765 (i) 3260  (iv) 4000 (v) 5200  (vi) 790
4. Find the least number that must be subtracted from the following numbers so asto get a
perfect square number. Also find the square root of the perfect square number.
@ 696 (i) 1140 (i) 6021 (iv) 10204  (v) 126441 (vi) 788501
Find the greatest five digits number which is a perfect square. Also find the square root,
6. Find the smallest four digits number which is a perfect square. Also find the square root.
Find the length of side of the following square [ield whose area is
1) 3136m2 (i) 7225m@ (i) 12100m? (iv) 18225m?
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3.

10.

Find the length of hypotenuse of a right angle triangle whose other two sides are 6em and

acm

A gardener has 1100 Plants. He wants (o plant these in such a way that the number of
rows and the number of columns remain same. Find the minimum number of plants he
needs more for this.

Choose the correct answer:

(i)

(1v)

(v)

(i)

What will be mumber of digits in square root of 676.

(a) 1 by 2 () 3 (d) 4

What will be number of digits in square root of 186624,

(a) 1 () 3 © 2 (d 4

What smallest number must be added to 140 to make it a perfect square?

(a) 4 by 8 (c) 12 (d) 16

What smallest number must be subtracted from 750 to make it a perfect square”?
(a) 11 by 21 (c) 31 (d) 41

[f area of square 1s 384cm?. Find its side.
(a) 12cm (by ldcm (c) lécm (d) 18cm

If 404 children are arranged in rows and columns such that number of rows and
number of columns are equal. Find how many children are left out.

(a) 10 (b) 4 () 8 (d) 6

5.4 Square Root of Decimal Numbers :

Step 1

Step 3

To find the square root of a decimal number, we will follow the steps given below.
Consider the number is 51 84

We put bars on the integral part (here 51) of the number in the usual manner and place
bars on the decimal part (here 84) on every pair of digits beginning with the first decimal

place. proceed as usual, we get 51,84

7

Now proceed in similar manner, The left most bar is 51 and 1| 5183
72 < 51 < 82, take 7 as divisor and the number under the left a0
most bar as the divided i.e. 51 2
Divide and get the remainder
7

The remainder is 2. Write the number under the next bar (i.e. 84) 7| 3184
to the right of remainder, we get 284 __1-49

14| 284
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Step 4 Double the quotient (ie. 7) and enter a blank on its right. Since 7 Eﬁ
84 is the decimal part so put a decimal point in the quotient i.e Tal 282
(after 7)
7.2
7| 51.84
-49
o N - 142] 284
Step 5 We know 142 = 2 = 284, So the new digit 1s 2, Divide and get - 784
the remainder 1 0

Step 6 Since the remainder is zero and no bar lefi, therefore /5| 84 = 7.2

Example 6.28: Find the square root of 31.36

5.6
31.36
=25
Sal. 106] 636
= Hh3h
0

h

J31.36 =56

Note : Let us learn how to put bars in a decimal numbers. Consider a number say
325.732, it has two parts : integral and decimal parts. For integral part 325, we start
from the unit's place (here 5) and move towards left, The first bar is over 25 and the
second bar 1s over 3. For decimal part 732, we start from decimal and move towards

right. First bar is over 73 and for second bar we put 0 after 2 and make 73 20

éxewzlse 5.4

1. Find the square root of the following decimal numbers
@ 961 (i) 1156 (iii) 466 56 (iv) 1.4641 (v) 1354.24
(vi) 1.218816

2. Find the square root of the followings:

64 L 144 oo 81 .. 196
© o @3 @3 ) 525
3. Find the square root of 2, 3 and 5 upto three digits of decimals.
4. Multiple choice questions
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(i) Choose the correct way of placing bars from following;

(a) 415625 (b) J15625 (©) 15625 @ 15625

(i) After how many places decimal will appear in square root of 24.01.

() 1 (b) 2 (e) 3 (dy 4
(i) Find square root of 32.0625
(a) 625 (by 625 (c) 0.625 (d) 6.6251
(iv) Find the length of hypotenuse of a night triangle having other two sides as Scm and
dcm,
(a) 6cm (by 8cm (c) 10cm (d) 10cm?

s

B Activity J

ATM :- To observe some given number pattern and write their next three steps/rows.
Objectives : To understand number pattern and to generalise them

Previous knowledge :- Knowledge of number patterns.

Material Required : Some patterns involving numbers.

Procedure :

1. Observe the following number pattern:

(2) 17=1 (b) 12=]
(1) = 121 2=1+3
(111)? = 12321 P =1+3+5

2. Identify the rule involved in each pattern.
3. Complete the next three rows of each pattern on the basis of rule described i step 2.
Observations:
(1) 4th row in pattern (a) 1s (1111)* = 123432]
5th row in pattern (a) is (11111)°

[

6th row in pattern (a) is ............ = TG seanay
(1) 4th row in pattemn (b) is 4 = [H3+5+7
5th row in pattern (b) is ..........= 1+3+5+7+9
6th row mn pattern (b) 15 ............. = IS s
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VIVA VOCE
(1. What is the value of (1111111)* ?
Amns: 1234567654321

2. Express 12° as a sum of first 12 odd natural numbers.
Ans: 122 = [4345+74H9+11+13+15+17+19+21+23

Q3. What is value of 14+3+5+7+9+11+13+15 ?
Ans: (8 =64

‘@ Learning Outcomes
After completion of the chapter, students are now able to:
« Find square of a number.
» Understand different properfies of square numbers.
« Find square root of a number using different methods.
« Understand perfect square numbers.
« Use concept of square and square roof in solving practical life
problems.

y Answers

Exercise 5.1

9
. @ 361 (ii) 1681 (iii) 121 ) 35
(W (vi) 2.89 (vii) 0.004 (viii) 0.000196
2. (i) Ones digit is 7 (ii) Ones digit in 8 (iii) Ones digit is §
(iv) Ones digit is 3 () Ones digit is 2 (vi) No of zeros are odd

(vii}) No of zeros are odd  (wviii) Ones digit is 7 (ix) No. of zeros are odd
(x) No. of zeros are odd

3. (i) Two zeros (i1) Two zeros (i11) Four zeros
(iv) Six zeros (v) Eight zeros (vi) Four zeros

4. (i), (iit), (v), (vii) would be odd numbers

(i), (1v), {v1), (viii) would be even numbers.
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10,
11.

12.
13.
14.
18,

16.

M ! @1 )
(viii)4 (ix) 9 (x) 9

(xv) 6 (xvi) 6 (xvil) 5
G) 28 (i)42 (i) 60

(IR R - T i o 1 6 R B e 2 B 0 i g

(iv) 1 (v) 4 (vi) 4 (vii) 4
(xi) 9 (xii)9  (xii)6  (xiv)6
(xviii) 5

(iv) 20

@) 1+3+35+749+ 11+13+15+H17+19+214+23
(iii) 14H34+5+7++11+H13+13+17+19+214+23+25+27+26+431

@ sy (i) (13)

@ (112, 113) (if) (220, 221) (iif) (544, 545)
(iv) (584, 685)

i 15 ({25 (49  (v) 159 (v)219

() 12+22+22=3 i L=1=I

B+R+ =T
32442 4 122 = 132
4 + 5 + 202 =21°
5%+ 62 +30° = 317
6%+ T 4 4_;2 =432

(iii) 212 = 441
201% = 40401

2001% = 4004001
20001)* = 400040001
(2000001)* = 4000004000001

(20000001)* = 400000040000001

Z=4=1+2+
MRl 4t 243241
£=16=1+2+3+4+3+2+1
52=25=142+3+4+5+4+3+2+1

1234567654321

(i) 2025 (ii) 5625 (iii) 9025 (iv) 15625 (v) 42025

a, b c

i) 8, 1517 (i) 12,3537 (i) 16, 63,65 (iv) 18, 80, 82

(v) 20, 99, 101

M b (ii) d (iii) b (iv) d (v)d

(vi) a (vii) ¢ (wviii) d (ix) b (x)a
Exercise 5.2

(H lor9 (i) 3 or 7 (i) 4 or 6 (v) 4 or 6

(v)2or8 (vi)lor9 (wit) O {viii) 5
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10,

bt

512, 1320, 3617

G s

(1} 60

(v) 80

i 3,27
(v) 7,147
() 3,6
(v) 5,21
{1y 7056
16 rows

() b

M 3

i 96
(vi) 130
) 36, 24
(vi) 51, 29
) 20,26

(vi) 1732, 887

99856, 316
(i) S6cm
10cm

) b

M 3.1
(v) 36.8

-
(I}E

(i) 7

(1) 26

(vi) 42

(ii) 15. 60
(vi) 2, 100
(ii) 5, 25
(vi) 2, 78
(i1) 32400
9. 18cm
(i1) d

(ii) 2

(i) 90
(vii) 72
(ii) 84, 43

(i) 51, 33

6. 1024, 32

(ii) 85m

9. 56 plants

(i) b

(i) 3.4
(vi) 1.104

12
() 57

() 1414, 1.732, 2.236

(i) a

(i) a

(iii) &

(iif) 11
(1i1) 96

(vii) 110
(iif) 22, 242

(i) 6, 20

10.56
(i) b

Exercise 5.3

(iii) 3

(iii) 224
(viii) 294
(iii) 104, 58

(iii) 92, 77

(iii) 110m

(iii) a

Exercise 5.4

(iii) 21.6

.
(i) 55

=)
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{Iv) c

(iv) 10
(iv) 54
(viii) 32
(iv) 3, 54

(iv) 7, 27

(iv)b (v)a

(iv) 3
(iv) 69 (v) 649
(ix) 4096 (x) 216
(iv) 96, 64 (v) 129, 73

(v) 4

(iv) 3. 101 (v) 416, 355

(iv) 135m

(iv) b (v)d

(iv) 1.21

: =14
() 73

(vi) d

(v) b



Cube and Cube Roots

Leanuing Objectives
In this Chapter you will learn
» To find cube of a number.
« To learn about different properties af cubes.
» To find cube root of a number using different methods.
* To use concept of cube and cube roots in solving practical life
problems.

6.1 Introduction :-

The greatesi Indian Mathematician 8. Ramanujan experimented with numbers throughout
his life. He loved the numbers. Once another famous mathematician Prof. G.H. Hardy came to
visit him in a taxi, whose number was 1729, While talking to Ramanujan, he described the taxi
number as “a dull number”. But Ramamuyjan quickly pointed out that the number 1729 is a very
interesting nurmber. He said it is the smallest number that can be expressed as a sum of two cubes
in two different ways, as ;

1729 =1728 +1 =12+ 1 and 1729 = 1000 + 729 = 10°+ &

1728 has since been known as Hardy-Ramanujan mumber. There are infinitaty many such numbers,
Few of them are 4104 [(2, 16): (9, 15)}. 13832 {(18, 20): (2, 24)} etc.

6.2 Cube :-

Cube of any number is when its exponent is 3 L.e, when some number is raised to power three.

For example cube of 2 is wnitten as 27 which is equal to 2 = 2 = 2.

We can say that cube of any mumber is a number when that number is muiiplied three tmes by itself’

ForExample: 8 = &x8»8 =512

123 12x12%12 = | 728
T o= TxTxT =343

In Geometry, we use the word cube. A cube is a solid figure whose all sides are equal. (Fig.

6.1), It has six faces, all are squares, for example, dice is a form of cube,

£
[V S

Fig. 6.1 Fig. 6.2
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How many cubes of side 1 cm will make a cube of side 2 cm 7 Observe fig. 6.2, 8 cubes of
side lem will make a cube of side 2cm.

Now consider the numbers 1, 8 27. 64. 125, .

Now observe -

I=1x1%1 B=2x2%2. 27=3x3x3

B4 =4 x4 x4 1Z5=53= 58 x5 and so0 on.

Each of' these is obtained when a number is multiplied three times by itsell’

These types of numbers are known as Perfect Cube or Cube numbers.

Is 9 a perfect cube ?

As 9= 3 = 3 and there is no natural number which when multiplied three times by itself gives
9 50 9 is not a Perfect cube number,

The following are the cubes of numbers form 1 to 20 (the table for cube of a number,)

Number| 1 2 3 4 3 6 7 8 9 16 {.. 20
1? 23 33 42 5% 6 7 82 9- W || 208
Cube [=lxlx]l |=2:24] [=3x3:3 | =deded | =5x505 | =6 | =TeTeT | =Beling | =039 |=10x10<10 = N 220
=1 | =8 |=27|=064|=125|= 216 |= 343|= 512|= 729 |= 1000 = 8000
(Table 6.1)

Now observe, whether cube of even mumbers are even 7 and cube of odd numbers are odd ?
From table you can observe that cube of even number is even and odd number is odd. Also there are
only few perfect cube numbers from 1 to 1000, How many Perfect cubes are there from 1 to 200 ?

Consider few numbers having 1 as the digit at Unit’s (ones) place. (Find the cube of them for
example 1, 11, 21, 31, 41, .., 111, etc.)

Number 1 11 21 31 41 111
12 112 217 31* 41° 1171
Cube =IxIx1 | =11x11x11 | =2D121x21 | =31x31%31 [=41x41=4] =111x111x111
=1 = 1331 = 9261 | =29791 |=68921 = 1367631
[able 6.2

What can you say about the ones digit of the cube of a number having 1 as the Unit’s (ones)
place number 7 The unit's place digits of cube of a number having 1 as ones digit is 1.

Similarly, explore the ones digit of cubes of numbers ending in 2. 3, 4, . etc. You will observe
that the ones place digit of the cube of number having ones place 2 is 8, having ones place 3 is 7 and
having ones place 4 13 4.

Fxample 6.1 : What should be the ones digit of the cube of each of the following numbers,
tell without actual calculation?
(i) 2561 (ii) 342 (iii) 463 {iv) 1264

Sol.  Aswe observe that, the ones digit of the cube of number .

i) 2561 will be 1
(i} 342 willbe8
(i) 463 will be 7
() 1264 willbe 4
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Example 6.2: Find cube of (i) 13 (ii) —4 (iii) % (iv) 2.1

Sol. () Cubeofl13=13*=13x13 x 13 = 2197
(i) Cubeof—4=(4y=(4) = (4)=(4)=--64
3_3]’_333_2?
(ii1) Cubeofg—[gl _SKSKS_
@) Cubeof2.l=(21Y=21x21x21=926l
Example 6.3: Find the volume of cube having side 3 ¢m.
Sol.  Here, side of cube =3 em; As volume of cube = (side)?

So volume of cube having side 3cm = (3 cm)* =27 cm?

éxewzise 6.1

1.  What should be the ones digit of the cube of the each of the following numbers tell without

actual calculation?
(i) 231 (ii) 4584 (iii) 6259 (iv) 105 (V)17 (vi) 120
2. Find the cube of following numbers.
() -9 (i) 16 (i) ~14 65 = w2
13 7
(vi) 2.4 (Vi) 0.002  (viii) 9.9 (ix) 1.01

3.  Find volume of cube having side :

(i) 4 cm (ii) 15cm (iii) 17cm (ivi23cm (v)7.2m
4. Multiple Choice Questions :

(i)  Onesdigit of eube of 7is

@ 7 (b) 3 (©)5 (d) 6
(i) Ones digit of cube of'a number having 2 at ones place is .
(a) 2 (b) 4 (c)e (d) 8
() Volume of a cube of side Sem is:
(a) 15cm (b) 125cm® (c) 45cm? (d) 30cm

(v)  Omes digit of 1823415 :
{a) 3 (b)9 (c)7 (d)e
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(v) How many cubes of side 1em will form a cube of side 2cm.

(a) 2 (b) 4 (c) & (d) 8
(vi) What is ones place digit in 626°
(a) 2 (b) 3 (c) 4 (d) &

6.2.1 Some Interesting Patterns :

1. (a)

(b)

Adding consecutive odd numbers
Observe the following patterns of sums of odd number :
1=1=1%
3I45=8=2
T+9+ 11 =27=3
13+15+17+19=64=4°
21 +23+25+27+292 =125=%°
1 4+334+354+37+304+ 41 =216=67

Is it not interesting ? What do vou observe?

Subtracting cubes of consecutive numbers.

Observe the following Pattern
-P=1+2x1x3=1+6=7
F-2=14+3%x2x3=1+18=19
4 _3F=1+4%x3=3=14+36=737
SH-=]1+5%x4%x3=1+60=061
Is it not interesting? What do you observe?

Cubes and their Prime factors

Consider the following Prime factonsation of some numbers and therr cubes.

Prime factorisation of a number Prime factorisation of its cube

10=2x5 10% = 1000 = 2%2%2x5x5x5 = 23 x 53
18=2 %3 %3 187 = 5832 = 2x2x2x3x3x3IxIxIx3 = 2I3Ix3?
14=2x%7 149 = 2744 = 2x2x2XTxT7 = 23 x 73
t5=3 %5 157 = 3375 = 3x3x3x5%5%5 = 33 x 52
20 = 2x2x5 207 = 8000 = 2x2x2x2x2x2x5x5x5 = 23x2x5>

Observe that each prime factor of a number appears three times in the prime factorisation
of its cube.

In the prime factorisation of any number, if cach factor appears three times, then
the number is perfect cube.
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Example 6.4: By Prime Factorisation check whether following are perfect cube or not ?

(1) 512 (i) 3000 (i) 1372 (iv) 1331

Sol. (1 512 2] 512
Prime factorisation of 512 is= EE
2x2x2x2xFxTxgxx] 2128

As we can group prime factors in triplets 2164

It is a perfect cube, 2132

216

2]8

2[4

2|2

T

@ 5000
Prime factorisation of 5000 = 2x2x2x5x5x5%5
As prime factors of 5000 cannol be grouped
in triplets.
It is not a perfect cube.

5000

2500

1250
25

I

(=
[
L

|

=2
Lh

EE N E R
i

(i) 1372 1372
Prime factorisation of 1372 =2%2x 7 27 %7 (686
As prime faciors of 1372 cannot be grouped (343
in triplets. (49

It 1s not a perfect cube. 7

S

) 1331 11]1331
Prime Factorisation of 1331 = 11 x 11 x 11 BN

As prime factors of 1331 can be grouped ifu

in triplets. -

it 18 a perfect cube.

éxewz‘w 6.2

1. Express the following numbers as the sum of consecutive odd natural numbers,
(7 (ii) 8 (im) 9*
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Find the value of following by using suitable pattern?
(i) 122 - 112 (i) 20¢ — 19? (iii) 512 — 50°
Which of the following are perfect cubes ?

(i) 225 (ii) 10648 (iii) 1125 (iv) 2744

6.2.2 Smallest multiple that is Perfect Cube :-

In last section we have observed that every number is not a perfect cube. If a number is not a
perfect cube, we can find the smallest natural number by which the given number must be multiplied,
g0 that the product 15 a perfect cube. We can also find the smallest number to divide the given
number, so that quotient is a perfect cube.

Fxample 6.5 : Is 243 a perfect cube ? If not, find the smallest number by which 243 must

Sol.

be multiplied so that the product is a perfect cube. Also find the number.

The prime factorisation of 243 is 3 |243
243=3x3x3x3x53=3x3 3| 81

The prime factor 3 does not appear in a group of three. So 3_?

243 is not a perfect cube. To make 1t perfect cube, we 1 -

need one more 3, so to make 243 a perfeet cube. we have 3] 9

to multiply it by 3. 31 3
243 x3 =728 =3 xFx 3 x3 x I3 x3 =729 1

A

Now, it is a perfect cube number. Hence, the smallest number to be multiplied is 3 and 729
1s the number which 1s perfect cube.

Example 6.6 : Is 675 a perfect cube ? If not, find the smallest natural number by which 675

Sol.

Example 6.7 :

Sol.

must be multiplied so that the product is a perfect cube.

Let us find the prime factorisation of 3] 675
675 =3 x3x3x5x35 3| 225
: : | s
The prime factor 5 does not appear in group of three, 3175
So, 675 is not a perfect cube. To make it a perfect cube, _5125
we need one more 5. In that case _5|5
7S * §=F w3 X3 x5 x§x§5=73375 1

which is a perfect cube. Hence, the smallest natural number by which 675 should be
multiplied to make it a perfect cube is 5.

Is 31944 a perfect cube ? If not, then by which smallest natural number
should 31944 be divided so that quotient is a perfect cube ?

Let us first find the prime factorisation of 31944, _ 2131944
Now 31944 =2 »x 2% 2 %3 x 11 x 11 % 11 2 115972
The prime factor 3 does not appear in a group of three, 2 |7986

s0 31994 14 not a perfect cube, In the factorisation 3 3 {3993
appears only once. I 1331

So, if we divide the number by 3, then the 11 (121
prime factorisation of quotient will not contain 3. i
So, 31944 + 3 = 10648 R
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Hence the smallest number by which 31944 should be divided to make it a perfect
cube is 3.

The perfect cube in that case is 10648,

Gxercise 63

Find the smallest number by which each of the following numbers must be multiphied 10
obtain a perfect cube.

(i) 81 (if) 100 (iif) 72 (iv) 625 (v 2916 (vi) 41503

Find the smallest number by which each of the following numbers must be divided to
obtain a perfect cube.

(2187 (1) 78125 (i) 16384 (iv) 19773 (v} 36501  (vi)23625

Check which of the following are perfect cubes :

()2700 (i) 16000 (i) 8000  (iv) 27000  (v) 125000  (vi) 15125

Which pattern do you observe in these Perfect cubes ?

Multiple Choice Questions :

() By what number 108 be multiplied to make it a perfect cube

(2) 2 (b) 3 (c) 4 (d) 6
(iy By what number 625 be divided so as to make it a perfect cube?
(@ 5 (b) 8 (c) & (d) 9
(if) Which of following is not a perfect cube ?
(a) 16 (b) 27 (c) 64 (d) 125
(v)  Find the mumber which when multiplied with 500 makes 1t a perfect cube?
(a) 5 (b) 2 {c) 3 (d) &
(v) Find 7 -6
(a) 127 (b) 397 (c) 1141 (d) 200

6.3 Cube Roots:-

Sometime, we have to find the number whose cube is given. For example, if the volume of a
cube 1s 64 cm?, what should be the length of side of cube ? Now, here we need to find a number
whose cube is 64.

In last chapter we have already studied about square and square root. As vou know, finding the
square root is inverse operation of squaring. Similarly, finding the cube root is inverse operation of
finding cube.

We know that 4° = 64, So we say that cube root of 64 is 4. We write 3f64 = 4. The symbol
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3 denotes cube root. In terms of power, we write it as ( )'*. Study the following (table 6.3) |

=1 2*=8 32 =27 43 =64 54 =125 &' =216
G| B | YE-e | e - @ [ - 60 EE- 6)
Table 6.3

6.3.1 Cube Root through Prime factorisation :-

We can find the cube root of a given cube number by its Prime factorisation. Study the follow-

ing examples :
Example 6.8 : Find the cube root of 42875.
Sol.  Let us find Prime factorisation of the number 42875,

Now 42875 =5 x5 x§x 7= 7 x 7
42875 = A5x5%5%xTxTx1T

= JIWH=33

Fxample 6.9 : Find cube root of 175616 by Prime factorisation.

Prime factorisation of
175616 = 2%2X2X2X2H2X2XDXIXTHTXT

Sol.

So 175616 :‘ﬁ@)«lxll‘:lrxZ:f.ijxi:.mile;.*?x?x?
i ]

=2x2 %2 T=58
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Gwercise 64

Cube of a number is 64. Find the number.

Cube of a number is 3375. Find the number.

Find the cube root of each of the following nurbers by prime factonisation -
(i) 5832 (i) 216000  (ii)456533  (iv) 729000

(v) 85184 (vi) 328509

Multiple Choice Questions :

(i)  Whatis cube root of 512 7

(a) 2 (b) 4 (c) 6 (d) 8
(i) Find 31728
(a) 10 (b) 12 (c) 14 (d) 16
(i) Find cube root of 1331.
(a) 11 (b) 21 (c) 31 (d) 23
(iv) A perfect cube ends with digit 2 what will be ones digit of'its cube root.
(a) 4 (b) 2 (c) 6 (d) 8
Learning Outcomes

Afier completion of the chapier, the students are now able fo:
Find cube of a number.

Understand about different properties of cubes.

Find cube root of a number using different methods.

Use concept of cube and cube roots in solving practical life problems.

$ Answers

Exercise 6.1

(i) 1 (i) 4 ({ii) (iv) 5 (v)3 (1) 0
i) =728 it) 4096 iii) -2744 [ ; &
(i) - (i1) (iii) - (iv) 7197 (v) 343
(vi) 13.824 (vii) 0.000000008  (wii1) 970.259 (1) 1.030301
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(i) 64 cm? (i) 3375cm?® (i) 4913cm® (iv) 12.167 cm® (vi) 373.248 cm?

(@ b (i) d () b (iv) ¢ (v)d (vi) d
Exercise 6.2

(i) 7 =43+ 45 + 47 + 49 + 51 ~ 53 + 55

(i) 8 = 57 + 59 + 61 + 63 + 65+ 67 + 69 + 71

(i) *=T73+75+77+79 +81 +83 + 85+ 87 + 8%

(122 -11*=1+12 = 11 = 3 (i) 20° - 199 =1+20= 19 =3
(iii) 513 — 50* =1+ 51 = 50 = 3
(i) and (iv)
Exercise 6.3
(i) 9 ()10 (i) 3 (iv) 25 (v)2 (vi) 11
(i)3 (ii) 5 (iif) 4 (iv) 9 (v)3 (vi) 7
(1) No {ii) No (1) Yes (v) Yes (ViYes  (vi)No

[Hints : Pattern : As (a * by™=a™ x b™ 3fab = (a)'* = b'7]

() a (ii) a (iii) a (iv) b (v)a

Exercise 6.4

4 2. 15
(i) 18 (ii) 60 (iii) 77 (iv) 90 v) 44 (vi) 69
(i) d (i) b (iii) a (iv) d
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Comparing Quantities

In this chapter, you will learn

» About concept of ratio and percentage.

« About concept of marked price. (M.P) and discount, their perceni-
age and their application in daily life.

« About sale tax and its application in daily life.

« About simple and compound interest and their application in our
daily life.

« About bank passbook and how to fill deposit and withdrawl slip.

7.1 Recalling Ratios and Percentage :-

In Class VII we have already studied about
concept of ratio and proportion. We know, the meaning
of ratio is to compare two quantities. Let us take a
basket having two types of fruits say, apples and bananas
(fig ). Let number of apples be 40 and number of
bananas be 10, then the ratio of number of apples to
the number of bananas 15 40 ; 10,

We can also do the comparison by using frac-

. 40 4
fions a E = T .

From this we can say that in the basket, the num-
ber of apples are four times the number of bananas.
Sinmlarly the ratio of number of bananas to the number

of apples is 10 : 40,

10

1
In fraction form, we can write it as E = E i.e. 1:4 So We can say that in the basket the

number of bananas are 1 th the number of apples.

Wereaditas | isto 4.
The comparison can also be done by using Percentage. There are two diflerent methods to

find the percentage,
127



There are 40 apples out of 50 fruits in the o
basket. So out of total fruits, Ratio of apples we can also find it with the help of
40 Unitary method.
in the baskelt is S0 1O find the percent- Out of 30 fruts m the basket the
Or number of apples are 40,
age we have to make the denominator 100 So out of 100 fruits in basket the
0 40 2 80 40
30 50 = 50 2 = 100 number Dfapples = E = 100
Hence we can say that in the basket out of = R0,
total number of fruits, 80% are apples.

As basket contains only two fruits apples and bananas, so Percentage of apples + Percentage
of bananas = 100

i.e. 80 + Percentage of bananas = 100

So, Percentage of bananas = 100 — 80 =20

So basket has 80% apples and 20% bananas.

Aliter : We can also find it as out of total 530 fruits in the basket, the number of bananas are

10
11, so out of 100 fruits, the number of bananas are = E % 100 = 20. Hence n basket, bananas

are 20%.
‘We often ask a student that how much percent of marks he/she got in his’her previous exam,
To further clear the concept, study the following examples :
Example 7.1 : Find the ratio of the following:
(i) Speed of cycle 20km/hour to speed of car 60 km/hour

(i) 5mto20m (iii) 50 paise to T 5
Sol. (i) Speed of cycle= 20km'h
Speed of car = G0km/h
Speed of cycle to the speed of car 13 20 : 60,
In fracti el o = 2§ 13
action, we can write itas (- = > ie. L
o
So, we can say that speed of cycle per hour 1s Erd the speed of car per hour.
() Smto20mis5 : 20.
3 1
In fraction form it is 20 1'% 1:4 Weread itas 1is to 4.
() 50 paiseto T35 _ .
50 paise to S00 paise. (As T1 = 100 Paise, So, T 5 = 500 Paise)

=50 500
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50 1

In fraction form it is ﬁ E ie.1:10

We read it as 115 te 10.
Example 7.2: Convert the following ratios into percentage :
(p1:4 (ii)3: 4 (iii)2: 5

1 1.8 8B . s
4~ 4" 25 " 100 M& 7

(To find percentage, make the denominator 100)

Sol. () 1:4=

o sacd 3 B B
@ 3=y =325 0020
G e 3 B 2040 .
(LLL]l..,.—5 520 1 1.e "o

Example 7.3 : In a class, out of total students, 40% are boys. If boys are 12 in number
then find (i) Total students in the class (ii) number of girls in the class (iii) Ratio of
girls to boys of the class.

Sol.  Let total number of students be x
So. as per question, 40% of x = 12

.| R
= T

12100
a0

(i) So total number of students in the class are 30.

() Number of girls = 30 — Number of boys =30 - 12 =18

18

12

We can write it as 3 - 2 and read as 3 is to 2.
Aliter : As we know that percent means out of 100. So 40% boys means, there are 40

S50,x =

(i) Ratio of girlsto boys =18 12=

Ls.}]t.u

100
boys out of 100 students. As boys are 12, so the total number of students are = 40 %12

=30
From the total number of students, we can find number of girls and the ratio of girls and
boys as we have done above.

Example 7.4 : A school organised a picnic for a class having 38 students. The picnic spot is 60
km away from the school. The transport company is charging at the rate of T 8 per
km. If two teachers are also going with the class and cost of refreshment is 3840,
Find (i) Cost per head (ii) If their first stop is 18 km from the school, then up to first
stop. what percent of total trip they have covered and what percent is left behind ?

129



(i1)

b
H

th =

6.

(i) To find the cost per head, first, we have to find the total cost of trip.
Total cost of trip = Transport Charges + Refreshment Cost
= (60 =« 2) = 8 + 3840
= 960 + 3840 = T 4800
Tatal Persons= Total Students + Teachers

=38+ 2=40

So Cost per head= 4800 + 40 = T120

Their first stop is at 18 km from school

18
So percentage of distance covered out of total distance is = 120 %100 = 15%

and percentage of distance left=100—15=185%

For remaining distance, we can also find it as
Remaining distance = 120 ~ 18 = 102km

5 I =i 2 100 = 85%
o percentage = 1o = 85%

éxewz’se 7.1

Find the ratio -

(i) Speed of cycle 12 km/hr to the speed of car 36 kmv/hr,

(@) 10mto 10 km (i) 1.5 mto 10 cm (tv) 1 hr to 300 seconds
(v) 80 paise to T4 (vi) 200g to 8kg

Out of 20 ztudents in a class, 50% of students are good in science . Find the number of
students good in science.

35% of 40 studenis are good in statistics, How many students are not good in statistics?
What percent of numbers from 1 to 50 are prime?

Convert the following ratios to percentage

(1:3 (i)4:5 (i) 1:2 (iv) 25 V)54 (w15

A man spent 87% of his salary. If' he saved 325, find his salary.

A Kabbadi team played 15 matches and won 60% of the matches. How many matches
did they lose?

From a class of 60 students, 40% students like chess, 15% like carrom and remaining stu-
dents like other games. Find number of students who like carrom, chess and other games.

Multiple Choice Questions :
(i) The ratio of & km to 600 m is

(a) 1:100 (b) 10:1 (c) 1:10 (d) 100:1
(i) Perceniage of 3:4is

(a) 75% (b) 30% (c) 25% (d) 100%
(i) Ratio of 200 paise to T3 is

(@ 2:3 b)3:2 (c) 200 : 3 (@) 3 : 200
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(iv) There are 48 girls out of 80 students. Percentage of girls is

(@) 50% (b) 80% (©) 75% (d) 60%
(v) Conversion of 35 into percentage is
(a) 30% (b) 50% (c) 60% (d) 80%

7.2 Finding Discount :-

To attract customers or to promote the sale of goods, the companies often give discount, The
discount is reduction given on the Marked Price (M.P. ). Marked Price is also known as List
Price and Discount = Marked Price (M.P.) — Selling Price (S P)

Discount
Marked Price
Example 7.5 : A shop gives 20% discount on the Marked Price. What would be selling
price of each of the following :
(i) A dress marked at 2 300 (ii) A pair of shoes marked at ¥ 750
Sol. (i) Marked Price of dress = 300

Discount %=

20
Discount = 20% of T 300 = [smxm)

=F 60
So Selling price of dress = Marked Price — Discount
=T 300 -F 60==x 240
(i) Marked Price of pair of Shoes= T 750

: 20
] — 2 750 ¢ —
=130
So Selling price of pair of shoes = Marked Price — Discount
=T 750 - T 150
=7 600

Example 7.6 : A Photoframe is marked at ¥ 600 is sold for & 450. What is the discount and
discount percentage ?
Sol.  We know, Discount = Marked Price (M.P.) — Selling Price (S P))

So Discount = (600 — 450)
= F150
Discouit % = —0% 100 (s Discoutis dlvays on Marked Pi
scoumnt %o Marked Price {As Discount is always on Ma rice. )
150
’ i oy = —— %100
Now Discount % 600

Discount percentage = 25%
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Gxercise[12

An article marked at 21920 is sold for 1840, what is discount and discount percentage?

A book marked at 791 15 sold for 678 F. Find discount and discount percent.

The list price (M P) of bag is 220 A discount of 15% is announced on sale. What is its

sale price ?

4. The marked price of a ceiling fan is $720. During off season it is sold for T684. Deter-
mine the discount percentage

5. A shop offers 4% discount on all cash purchases. What cash amount do we need to pay
for an item whose marked price is 650 7

6. A saree is sold for 2720 after giving a 20% discount on Marked Price. What is the
Marked Price ?

7. If Ankush is getting discount of 8% on an item with marked price of 400, Find the
discount and cost price of item for ankush

8. Rachnais getting discount of 10%, 15% and 20% on 3 books each with marked price
Z100, Find total amount Rachna has to pay.

9. Multiple Choice Questions :

(i} Discount is calculated on:
(a) SP (b) M.P. (c) CP (d) None of these

(i) Discount percent is equal to:

e

Iiscount Iscount
(a) s =100 ) o %100
(c) SP-MP (d) MP-CP
(i) A table marked at 15000 is available for 14400 The discount percent is:
(a) 2% (b) 4% (c) 5% (d) 7%
(v) A book marked at 900 i5 sold for ¥873. The discount is
(a) 72 (b) 27 (c) 29 (d) 24
(v) A Chair is sold at 4% discount and marked price of chair is $450. What is selling
price of chair?
(a) T 412 {b) T 425 (c) T 432 {d) T 440

7.2.1 Estimation in Percentage
Suppose your total purchase is of £1157.80 and you are offered a discount of 30% on total bill value.
Then how will you estimate the final amount to be paid ?

Step I - Round off the bill of 1157.80 to nearest tens i.e. T 1160,
Step II: Find 30% of 1160.

30
= 1160 x— =
100 348

When estimated to nearest tens will be 2350
Armount to be paid = 1160 — 350 = 2810
Example 7.7 : Estimate the bill amount to be paid, if
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Sol,

(ir)

(]
#

(i) bill is T66Y9.70 and discount is 10%

(ii) bill is T1008, discount 10%

(i) Round the bill to nearest tens, here bill is ¥662.70, s0 its nearest fens is THT0
Discount = 10% ol 670

110
= 60x— = i
100 67, 1ts nearest tens is 70

So estimated bill amount to pay = 670 - T 70 = T600
Bill amount is T1008, its nearest tens is 2 1010.
Discount = 10% of 1010

10
1010 % —
100

101, Tts nearest tens 1s T100
So Estimated bill amount to pay 18 T1010 - F100 =F910.

éxewiae 7.3

Let your bill in a shop is 598 .80 and the shopkeeper gives a discount of 20%. Esti-
mate your bill amount.
Estimate the bill amount, if bill 1s 378 and shopkeeper gives a discount of 15%:

7.3 Sales Tax

For the development of a country, Government requires money. Government collect this
money by implementing various types of taxes.

The sale tax is charged by the Government on the sale of an item. It is collected by the
shopkeeper from the customer and given to the government. Therefore, it is always on the
selling price of an iter and is added to the value of the bill. Now a days Goods and Services
Tax (GST) is being levied on supply of goods and services.

Example 7.8 : Find the buving price of each of the following when 5% sales tax is added

Sol.

to the purchase of
(i) A towel at T120
(ii) Pair of roller skates at T430
(1) Price of Towel = 120
Sales tax = 5%
On ¥ 100 the sales tax = ¥F5

5
On ¥ 1 the sales tax = ?1[}{]
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3
On 120 the sales tax = ?[mxlm] =6

So Bill amount (Selling Price) = Cost of Item + Sales tax
=T120+ T 6=T126
(ii} Price of Pair of Roller Skates =450
Sales tax = 5%
On 100 the sales tax = T5

5
So on T450 the sales tax = | 155 450 | = =22 50

So bill amount (Selling amount) = Cost of item + Sale Tax
=450 + 2250
= T472.50

FExample 7.9 : A person purchased a LED TV for 25400 including 8% sales tax. Find the

Sol.

price before sales tax was added.

The price of LED TV included the 8% sales tax is 23400, It means if the price without
sales tax is 2100 then price including sales tax is Z108.

So. when price including sales tax 1s 2108, then original price = 100

100 ]

Hence when price including Sales Tax 1s 5400, then original price =% [ 108 %5400

= F5000

éxewzlse 7.4

The cost of a TV set at a showroom is 36500, The sales tax is 8%. Find the bill
amount,

A LED TV 1s available for 26880 mcluding sales tax. If the original cost of LED
TW is T24000. Find the rate of sales tax

The sales tax rate is 8%. If Rahul bought a washing machine and paid a sales tax of
T1920, What is the cost of washing machine before sales tax ?

Seema bought a box of biseuits for T304 which includes a sale tax of 13%, What is the
price of biscuit box without sale tax ?

The cost of pair of shoes at a shop 1s T440. The sales tax is 5%. Find bill amount.

Mutltiple Choice Questions :
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(1) Sales Tax on an item at 5% with marked price of T200.

(a) T5 {(b) T10 (c) T15 (d) T20

(i) If sales tax of 15% is levied on shoes marked at 2000, find the final price after
adding sales tax.
(2) T2500 (b) T2015 (g) T2300 (d) T2500

(i) A book after adding sales tax at 10% is sold for 165, What was its price before
adding sales tax,

(a) T100 (b) T150 {c) T160 (d) 140

(v) A Cricket bat with list price of T5000 is sold after adding sales tax of 8%. Find
selling price of bat.

(a) FT5200 (b) T35600 (c) 6000 (d) T3400

7.4 Simple Interest

Interest is the extra money paid by banks or post offices etc. on money deposited wath them If
people borrow money then also they have to pay interest. I class 7, you have already learnt how to
calculate simple interest. In this section, we will discuss about compound interest,

During vour bank visit, you might have come across the statements like “‘one year interest for
FD (Fixed Deposit) n the bank (@ 8% per annum or saving account with interest (@ 4% per annum,
Let’s first revise concept of simple interest with following examples.

Example 7.10 : A sum of 5,000 is borrowed at a rate of 8% per annum for 2 years. Find
the simple interest and the amount to be paid at the end of 2 years.

Sol.  You know how to find the simple interest, we have the formula

PxRExT
100

Here, P = 5000, R = 8% per annum and T = 2 years.
where P means Principal (sum borrowed), R means Rate percent per year, T means time

SI =

- [ Sﬂﬂﬂxﬁxz] B
SoSL =% 1ﬂ_ﬂ TROO
Amount to be paid at the end of two vears = Principal + 8.1, = 3000 + T200
S Amount = 5800

Aliter We can also find interest using Unitary Method, as under.
On T100, interest charged for one year = I8

. ‘ 8
So on ¥5.000 interest charged for one year =% ﬁx 5000 | =400

Interest for two years = T400 = 2 = TEOD
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f.Ht'Ji—
£ s

So amount to be paid at the end of two years
= Principal + Interest
= 5000 + TEO00 = TI800

Gwercise[T3

In what time 1600 will amount to T1760 at rate 5% per annum simple nterest.
At what rate of simple interest will a sum double itself in two vears.
Find simple interest and amount to be paid on 15000 at 5% per annum after two years,

1.5 ( alculating Compound Interest

Normally the interest paid or charged is never simple. The interest is calculated on the
amount of previous year. This 1s known as interest compound or compound interest, If
we have some money n our bank account, every year some mterest 1s added to it,
which i3 shown in the pass book, This interest is not the same, each vear it increases
(if we don't withdraw any amount from our account, )

Note that Principal remains same under simple interest while it changes vear after year
under compound interest. In compound interest, amount at the end of first year becomes the
principal for second vear, if it’s compounded annually.

Let us take an example and find the interest year by vear. Each vear our principal changes.

Example 7.11 : A sum of T5000 was borrowed by Sham for 2 years at an interest of 4%

Sol,

compounded annually. Find the compound interest (C.L) and the amount Sham
has to pay at the end of 2 years,
Let us find simple interest for first year
Here P =T5000, R=4%pa., T=1 vear
_ 5000 x4« 1
So simple interest after one year = '?[ T] =200

At the end of first year
Amount = Principal + Interest = 5000 + 200 = 5200
In compound interest, the amount at the end of first year becomes the principal for second year.

‘ 5200 x4 %1
Now interest for second year = ¥ T 208

Now amount which has to be paid at the end of second year
= 35200 + T208

= Y3408

Compound Interest = Amount — Principal

= T3408- T3000 =408

Study the table given below, to find the difference between Simple and Compound Interest.
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We start with Principal ¥200 and Rate 20%,.

Under 5.1 Under C.L
Principal F200.00 T200.00
First year Rate 20% p.a. T40,00 T40.00
Year end amount T240.00 <240.00
Principal T200.00 T240.00
Second year | Rate 20% p.a. 40,00 T48.00
Year end amount T240.00 + T40.00 T288.00
= T280.00
Principal Z200.00 T28R.00
Third year Rate 20% p.a. T40.00 T57.60
Year end amount <280 + T40.00 T345.60
= T320

Table 7.1

Note that in 3 vears

Interest earned as sumple interest = ¥320 — F200 = T120

whereas, Interest earned as Compound Interest = ¥345.60 - 200 = T145.60

Note that the principal remains same under simple interest, whereas it changes vear after
year under compound interest. At the end of year, first year amount becomes the second year
principal and so on.
7.6 Deducing a formula for Compound Interest

Under this section, we shall deduce a formula to find compound interest. You know al-
ready a formula to find simple interest.

Suppose P| is the principal on which interest is compounded annually at a rate of R% per
annum. After one year we have to find amount, we will denote the amount as A, which will become
the principal for second year, that will be denoted as P, and so on,

i P xR x1
i oo

100 (Here SI, means S.1. for first year)

LS i
A =P +SL=%\Rtio|=ep I+ |=P (1)

(As amount at the end of first year will be Principal for second year)

from (1)]

P,xRx1 [ R ] R [ R
e § T4 S— ].+_ " e — 1+_
Now'SL=""766 0\~ 100) 180 L"BhC 100
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B PIR[HEJ
=100l "100 +(2)

Now A, =P, + SL,

=P{]+—E—J+P i(”-&] sing (1) & (2
00 ) TR 100l 100 [Using )]

o (1 B (1R o [ RY
=P ™00\ 100/ =B Y i00) T B

Proceeding in this way, the amount at the end of T years will be

R T
. =p|1+—
or We can say A P[ lﬂ-ﬂ]
Where A is amount, P is principal, R is rate of interest and T is time.
From this, we can find compound interest as C1. = AP
Fxample 7.12 : Find the compound interest for 2 vears at 5% per annum compounded
annually where principal is 10,500,
Sol.  For compound interest we will caleulaie Amount first of all by using formula,

T
A= P[HL]
100

where A = Amount, P = Principal. R = rate, T = time
we have, P =T10.500, R=5%pa. T =2 years

1 5 ¥ [21 2
A= +t— | = ocig
So A= 10,500 [ lﬂﬂ] T10500 = ]

21 21
=R10500 = —=x —= =x]1576.25

20 20
CL=A-P
=T11576.25 — T10,5300.00
= T1076.25

éxewzlse 7.6

Find compound interest on Rs 14,000 for 2 years at 10% per annum compounded annually.,
Find compound interest on Rs 1000 for 3 years at 20% per annum compounded annually:
Multiple choice Question :

i b =
i+l

) SI_Px......x
@ SI==15
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(a) R, S R T () A, T (d) A, R
(i) S.I1 on T2000 for 1 year at 10% p.a. is

(a) 2000 (b) 2200 (¢) 220 (d) 22
(i) Compound interest =Amount — ...
(a) S.L (b) Profit (c) Rate of interest (d) Principal
(v) Formula for caleulating amount when compounded annually is
T [ P ]T o RV T ]’”‘
Pll+— Ril+— Pll4+— R{1+—
(@) [ o) © %™ o) © [ 100 @ =700

(v} Incase of simple and compound interest for a period more than one year,
@ SL=CI by CI>SI () SI=CL (d} None of these
7.7 Applications of Compound Interest Formula

There are some situations where we could use the formula for calculation of amount in com-
pound interest.
(1) Growth and depriciation of value of an article.
(ii) Increase or decrease in population.
(iif) The growth of bacteria if rate of growth is known.
Example 7.13. The population of a town is 15,000. If it increases at the rate of 4% per
annum, then what will be the population after two years ?
Sol,  As population increases at the rate of 4% per year, so every new year has new population,
Thus we can say it is increasing in compounded form.

So Population after two years = 15000 |1+—

= l+—
15000 |1+

261

25)

= 150002225 16204
25 25

= 15000

Example 7.14. A second hand seooter was bought at a price of T24000. Its rate was de-
preciated by 5% per year. Find the value of scooter after two years. (Deprecia-
tion means reduction of value due to use and age of item.)

Sol. Here Price of Scooter (P) = 24000
Time = 2 years
Rate of depreciation = 5% per year

As rate 1s depreciating every vear by 5%, So we can use amount formula of com-
pound interest. But note it as value is decreasing so rate will be —5%.
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5 )
So Value of Scooter after two years = 24000 [I_EJ

Ly
A= Pl1l+—— |, =-5
[Note : A ( +1m] Here r ]

= Z24000 [1 iT 24000 [E\iz
- ) T 20)

= 24000 % LA E—!‘”lﬁﬁﬂ
TR e R

Gxercise[77

1. The value of a machine depreciates at the rate of 10% per annum, Ifits present value is
T10,00,000. What will be its value afler two years ? Also find the depreciation.

2. The cost of a plot is ¥6,40,000, It increases at a rate of 5% of its previous value after
every year. What will be its value after two years ?

3. A person purchased a second hand bike for 16,000. IT its rate depreciates at 5% per
year, What will be its value after 2 years 7

4. The cost of LED TV was 16,000 during 2018. In next yvear (2019), the price was
hiked by 5%, In next year (2020), the cost was reduced by 4%, What is cost of LED
TV in 2020 7?

5. Population of town is 1,50,000. The annual birth rate is 5% and mortality rate is 3%.
Find the population after 2 years.

7.8 Financial Awareness

Mr. Pritpal planned a dinner for his fanuly, After having dinner, his yvounger daughter Tavleen,
a student of 8th class, amxdously asked her father that why had he paid more money than the actual
amount of food. Then Mr. Pritpal told her that we had to pay some taxes to the government which
is used for developing roads, infrastructure and educational institutions for us. There are mainly two
tvpes of taxes - Direct Tax (levied on Income i.e. Income Tax, Wealth Tax)and Indirect Tax (levied
on items other than income). Tavleen was curious to know about these in detail. Mr, Pritpal in-
formed her that previously, we were manly dealmg wath vanous indirect taxes such as Excise,
VAT and Sales Tax, which are different forms of consumer tax. However, the ways and form
in which they were levied on consumer, differed. Presently. many of these taxes have been
merged into a single tax called as GST.
GST (Goods & Services Tax)- GST came into effect from 1 July. 2017 through the 101th
amendment in the constitution of India by Government of India. The GST replaced the erst-
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while multiple taxes levied by the Central and State Governments. It is an indirect tax or con-
sumption based tax used in India on the supply of goods and service. It 15 levied at every step in
the production process, but refunded to all the parties engaged in various stages of production
except the final consumer who actually bears the GST.

For collection, GST rates have been divided into five different tax slabs for collection of
tax: 0%, 5%, 12%, 18% and 238%, However, some products like petroleum, alcoholic drinks
and electricity are presently outside the purview of GST.

After explaining about GST, Mr. Pritpal showed her the restaurant bill in which 5% GST
was imposed on food ordered for dinner. Thereatter, Tavleen was quite happy to learn new
information.

Gxercise 18

Multiple Choice Questions :
1. GSTstandsfor..........oooo....

fa) Goodsand Sales Tax (b)  Gross Sales Tax
(¢) Goods and Service Tax (d) Gross Service Tax
2. GSTiseffective in India from........_..____
(a) 1 July2010 (b) 1 July 2017
(¢} 1 July 2019 (d) 1July2018
3.  How many different tax slabs are there in G817
@ 1 (b)
(¢} 3 (d 3
4. Which of the following is not a tax slab under GST?
(a) 0% (b) 6%
(c) 3% (d) 12%
5. Which amendment of the constitution is related to GST?
(a) 9lst (b)  102nd
(¢) 101st (d 100th
6. Which of the following is taxed under GST?
(a) TFood (b)  Petroleum Products
(¢)  Alcoholic dnnk (d) FElectrcity

Operating Your Account

Keeping money in bank account provides safety to your hard-earned money. Apart from this,
bank gives some interest on vour deposit and generates income on your savings. Banks also facili-
tates transfer of funds from one account to another as per the instructions of the account holder,
Through bank, we can manage our expenditure. Banks offer various type of accounts such as
Savings and Current Accounts.

® Saving Accounts can be opened by an individual or jointly by two our more people

with an aim to save money.
®  Current Account is mostly opened by businessmen and institutions
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In thiz section, we shall learn how to deposit and withdraw money from a bank account.
Depositing and Withdrawing Money :-

Operating a Current or Savings account is very easy, We can deposit and withdraw money
cither by going to the bank or using an AIM. The same can also be done through internet and mobile
banking. Today we will learn the basic steps of depositing and withdrawing money at branch of a
banl,

Making a deposit :- If we want to deposit money into our bank account, we can use Cheque
or deposit slip, If we receive a cheque, we can deposit it with our bank through the clearing system
or we can make a deposit of money by bank deposit slip.

Filling deposit slip - Shweta went to a bank with her son Arvan.who studies in 8th class.
for deposiling some money. Aryan was very excited as he was going first time in a bank After
reaching at the bank, Shweta showed her some bank slips like deposit slips and withdrawal
glips and explained him about them in detail,

Bank Deposit Slip
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e : 4 | -
: :.-.:::.:::::-r amnsd i || £ MDLODCC DL
by [ COMSAADSODCCOLTL] | | |
| | .E:-l-‘ l‘li_-ﬁ"l'--l-lr.ih o =
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!r — —— — e '\:‘f L= 1 "f'i
- . 1 ER 3T — ] T S'"E !
L I —11 | i | [}
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g e O b |I_ i 'I ;ﬂd— :
= — | CTIIIN L ﬁ'“-lﬂm
T - = -
N R s - A
o — e ’ —
|
e | e e
| A e g g, AW | b m -m!um--'—- O e————

Circled Number | Detail
1 Name of the Bank's Branch
2 Date (of deposit)
3 Paid in to the credit of (Natare of account)
4 A/c holder's name
5 Amount of deposit in words
6 Afe No, (Account Number)
7 Amount of deposit in figures
8 Signature of depositor
9 Cash/Cheque (method of deposit)
10 Denomination (breakup of amount in different currency notes)
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Firstly, she showed him a bank deposit slip and told him that a bank deposit slip is a small
piece of paper form that a person has to submit while depositing money into a bank account,

Bank deposit slip has two parts - the nght side is for bank's use and left side is for depositor's
record.

Let us understand the details to be filled up on the Bank's copy. Most of the information is
filled on right side.
Note:- No authorization is required for depositing money, anyone can deposit money into

anyone's account.
The main purpose of a deposit slip is that it tells the cashier that we have to deposit the

money in which bank account number,

Making a Withdrawal : To withdraw money we can write a cheque made out to 'cash’
and then put date and sign it, we would deposit endorse the cheque and give it to the bank
emplovee, who will give us cash,

Bank Withdrawal Slips:-
After telling about bank deposit slips, she showed her bank withdrawal slips.

T T Savings Account
Foramreit ox Withdrawal Form
VIUBANCh. oo féfEDate)] ...‘.‘5.'?‘.'."’............12{1 2

g% ¥H ar

Pay Selffus Rupees. l Two Thousand Only

A i & T FrfEer e AT AR W
and debil mylour following saving account

oy Wt VR il § Tk ara STom aTeeeE sravaes i
This fiorm 15 not a cheque your passbook must accompany this

Ledger Keeper Officer CEI) Folio

@ A withdrawal slip is a bank document on which a person writes the date, account
number and amount of money to withdraw from a bank."

Here are some restrictions on the use of a withdrawal slip. These are:

®  Only the account holder can vse this slip to withdraw the amount for one self

®  This slip / form cannot be used to make payment to others.

Circled Number Detail
1 Name of the Account Holders
2 Date (of withdrawal)
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Circled Number Detail
3 Account Number in the Bank
4 Amount of withdrawal in words
5 Amount of withdrawal in figures
6 Signature of Account Holder

We can also withdraw the money through an ATM (Automated Teller Machine). To with-
draw money,put your ATM card into the machine, enter your PIN (Personal Identification Num-
ber) and specify the amount of cash you would hke. Shweta further explained that nowadays
many people are using mobile phones and they can transfer funds from one account to another
and make payments.

Passbook :All these deposit and withdrawal entries are printed by the bank on a "Bank
Passbook" which is provided to us at the time of opening the account.

Sxercise 19

Multiple Choice Questions :

1.  When an account is opened in two names, the account is known as...........

a)  Two Accounts b)  Dual Account
¢) Duo Account d)  Joint Account
2. For taking cash out of an account, we have to filla ............ slip.
a)  Passbook b) Cheque
¢)  Wiihdrawal d}  Deposit
3. ATM stands for. ...
a)  Automated Teller Machine b}  Auto Telling Machine
¢} Auto Teller Machine d) Automated Telling Machine
4. PINstandsfor ... ..
a)  Personal Identity Number b)  Personal Identification Number
¢)  Person Identity Number d)  Personal identity Number
5. For putting cash into an account, we have to filla ........... slip.
a)  Passbook b)  Cheque
¢)  Withdrawl d)  Deposit
- lists the transactions carried out in the account.
a)  Deposit b) Passbook
¢)  Withdrawl d) Cheque

144



‘% Learning Outcomes

After completion of this chapter, students are now able to:

« Understand concept of ratio and percentage.
Understand concept of marked price (M.P)
Understand about discount their percentage and their application
in daily life.
Understand sales tax and its applications in daily life.

« Understand simple and compoud interest and their applicafions
in daily life.
Understand about bank passbook and how to [ill deposit and
withdrawl slips.

ﬁ Answers

Exercise 7.1
Gy 13 ()1 ;1000 () 15:1 (iv) 12 ;1 (v) 1.5 {vi) 1:40
10 3. 26 4. 30%

e
H 14

1
5 (i) 3'35% (i) 80% (i) 50% (iv)40%  (v) 125%  (vi) 20%

6. <2500 7. 6 matches 8. (i) Carrom = 24 (ii) Chess : 9, other games = 27
9. ()b (i) a {ii1) a (iv) d (vl c
Exercise 7.2

5
L. RO ME% 2. T113, 14.29% 3.¥32, TI8 4. 5%
5 T624 6. TOO0 7. Discount = ¥32, CP = 368
8. 255
9. @b (1) a (1) b (iv) b (v)e

Exercise 7.3

1. 480 2. T32
Exercise 7.4
L. T39420 2. 12% 3, 24000 4. FR00
5. T462
6. (iyb (i) c (ui) b (iv) d
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Exercise 7.5

2 years 2. 50% 3. T1500, T16500
Exercise 7.6

T2840 2. 728

(iyb (i) b (iii) d {iv)c
Exericse 7.7

T 8.10,000; 1,920,000 2, 705600 3. 14440

T1o6128 5. 156060
Exercise 7.8

c Lhb 3.d 4 c 8 ¢
Exercise 7.9

d ¢ 3.a 4. b 5 d
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Algebraic Expression and ldentities

Learning Objectives
In this chapter you will learn:

» To Identify the Algebraic expression.

= To know about terms and coefficients in algebraic expressions.

» 1o define variable, factors of a term.

» To define a polynomial.

» To differentiate between an expression and a polynomial.

« To define monomial, binomial and trinomial eic.

* To identify like and unlike terms.

 To solve addition, subtraction and multiplication of algebraic ex-
pression and polynomials.

» To use multiplication in their life for practical use to find area of a
rectangle and volume of rectangular box efe.

= To understand about identities and uses of identities in daily life.

T

8.1 Meaning of Expressions (Introduction)
In earlier classes, we have learnt about algebraic expressions (or simply expressions). Alge-
braic expressions are formed by using variables and constants. Some examples of expressions are

2x+7, Txy—8, Jyx+5,y+8 x+7etc.

The expression 2x + 7 is formed with variable x and constants 2 and 7, where as the expression
7xy — 8 is formed with variables x and y and constants 7 and 8. Similarly we can say about other
EXPressions.

8.1.1 Value of an Algebraic Expression

In expression, we can give any value to the variable or variables. The value of the expression
changes with the chosen value of the vanable or variables, it contains. For example, m expression 2x
+7ifx=2then2x+7=2x2+7=11andifx=0then2x+7 =2 = 0+ 7 =T and so0 on. So
we can find different values of expression 2x + 7 for different values of the variable x.

8.1.2 Number line and an expression (in variable X)

Consider an expression x + 3. Let the position of variable x is X on number line (considering
x to be +ve). So X may be any where on the number line to the right hand side of the origin. Now
place of x + 3 will be a point (say A) three units to the right of X

Oe—2—ve—i—pA

&L
<
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Similarly, the place of x — 2 is two unit left of X
Now if we want to find the position of 3x + 2 (taking x positrve). The position of 3x (three times
x) will be at point B.

& . & - P
rad

DE—X =V —3 A-X—3Be—2 "

F,

So, position of 3x + 2 is two units right of B i.e at point C.
8.2 Terms, Factors and Coefficients:-
Term is either a single number or variable, or numbers and variables multiplied together, So 4, x,
4x and 4xy all are terms. Terms are added to form expressions.

Let us take three terms 4x, 3y and 8, From these three terms expression is 4x + 3y + 8. The
term 4x is product of 4 and x. 4 and x are factors of 4x. Whereas 3y is product of factoers 3 and
y. The term 8 is made from single number 8.

The expression 9xy — 3x has two terms 8xy and —3x. The term 9xy is product of factors 2, x
and y. The term —3x is product of factors —3 and x. The numerical factor of a term is called its
numerical coefficient or simply coefficient. The coefficient in term Sxy is © and in —3x 15 3.

8.3 Monomials,Binomials, Trinomial
An expression containing one or more terms with real coefficients and variables having num-
ber whole as exponents is called a polynomial.
Examples of polynomials : 3x, 3x+ 2y x?+3x+5, ax+by+cz+d
® Polynomial that contains: only one term 1s known as monomial.
e.g 4, 3x, 4y, Txy, 8xly, —4xy?
® Polynomial that contams two terms is called a binomial.
eg 3x+ 4y, x -2y, ax + by
® Polynomial having three terms is trinomial and 50 on.
eg ®K2-3x+5 ax+by+cz
8.4 Like and Unlike terms

Like terms are terms whose variables and their exponents are same (equal). The

21
coefficients can be different. So 3y, -4y, 3 Y are like terms. Similarly 3t and —11¢* are like

terms, Also, 4ab, —21ab and 11ab are like terms,

The terms which are not like are known as unlike terms. Iere 7x and 4y are unlike
because vanables are different. Similarly 7x® and 4x are unlike term because exponent are unequal,

8.5 Addition and Subtraction of Algebraic expressions

In earlier classes, we have learnt about addition and subtraction of algebraic expressions. Recall
that in addition we write each expression to be added in a separate row. While doing so. we write

like terms one below the other and add them.
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Also subtraction of numbers is the same ag addition of its additive inverse. Therefore subtracting
—4 is same as adding +4. Similarly, subtracting 5v 1s same as adding —3v. Subtracting —3x” is same as
adding 3x* and so on. So in subtraction the sign of each term of the expression, to be subtracted, will
be changed. The signs in the third row written below each term in the second row help us in knowing
which operation has to be performed. Observe the following examples to clear the concept,

Example 8.1. Add the following expression
(i) =x+ty—2zand2x-2y+3z
@ 2x+3iy—4dzandx+y-—4
(i) Txy+ Syz-3zx, 4xy + Tzx and 3yz + 4
Sol.  Write the expression in separate rows with like terms one below the other, we have
(1) X+ y -2z

2x -2y +3z
x-v + =

i) 2x+3y -4z
x+ ¥y -4
3xn+4dy —4z-4

there is no like terms of —4z and—4

{iii) Txy +5yz—3zx
4xy + Tzx

vz +4
llxy + 8yz+4dzx + 4
Example 8.2. Subtract
(1) 5a* - 3ab + 4b - 7 from 8a® — 3b*- Bab + 9a - 7b
@ x+3ydz+x-y*from8x+5z-x2—y*+7
Sol.  Like addition, we will write the expression in separate rows with like terms one below the
other and then we will subtract

] 8a? —3b* —8ab +9%a - 7b (1) Bx+52 — x* -y +7
Sa? —3ab +4b -7 x—4z + xt - +3y
= - = + — o+ -+ =
3a2—-3b*—5ab +9a —11b+ 7 T+ 9z — 2x* + 7-3y

Example 8.3. Subtract x + 3y — 5z + 7 from the sum of the expressions 2x — 3y + 4z - 2 and
-3x + 8y + 12z -4
Sal.  First, we will add the expressions 2x — 3y~ 4z -2 and 3x + 8y + 12z — 4, as we did

earlier

2x—3y+ 4z-2 Now subtract x+3y—5z+ 7 from—x + 5y + 162 -6
-3x+8+12z — 4 —-xt+35y+16z-6

—X +5y+ 162 -6 X+3y— Sz+7

- + _
—2x+2y+ 21z -13
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E-Iﬂ

éxewz’.se 8.1

Give five examples of expressions having one variable and having two variables.

Construct :-

{iy  Three polynomials with only x as variable
(i) Three binomials with x and y as variables
(i) Three mononuals with x and y as variables
()  Three polynomials with four or more terms
Write two terms which are like to

(i) Tx (i1) 3ab (i) Tx%y (iv) 2lm
Identifv the terms, their coefficients for each of the following expressions:
() Sxy-—3zy @) 2+ 2x-3x2 () 4xty? - 427 + 3xy

G sb B LS T %-I-% +2xz (i) 0.3a— 0.5ab

3
(vii I_; +7 1“‘5}’ (vt} 0.4a — 0.6ab +3b (ix) 3xy* + Sxyz - 6y

Classify the following polynomials as monomials, binomials and trinomials. Which
polynomials do not fit in any of these three categories? and why?

() 3x (W) y (u) 4

@) 3x-2y © T+z (Vi) X +y+ 2z
(vii) 2x-y+7 (vm) a+b+c ix) x—-y+2z
(x) ldtyz (xi) x2— v (xii) a2+ b+ ¢?
Add the following

(i) ab + a*h - 3abc and 4abc — 7a'b + 2ab + 3
i) x+v+3z-2xvzand-2x+3y+4z-38
() x*-y?, vz 2-x

v) %x-v,-ytz z—-x

(v) 2x%!-3xy+4and 5+ Txy— 3xly?

M) X+V—2 -+, -+ P+
Subtract

1) S5x-3xy+7y+18fromI3x-Txy—-6y+8
(1) 2&m+3Imn- 8nf from ¥¥m + Tmn + 13n#
(m) ab + bc + ca + abe from 3ab — 2bec — 4abc
(v} 2x+3y+4z+ Ixyzfromdx —Txyz

(v) 0.3x+02y+2xyz from 0.7x + 0.8y — 9xyz
(vi} ab + bc — cd + abe from 2ab — 2bc + 2cd — 2abe
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8.

2.

10.

Subtract the third expression from the sum of first two expressions.

() 2ab + be — cd, abc + ab - 2bc, - 2be + 3ab

M 2x+3y—-2z,x-y+3xyz dx+3y— 4z + Tuyz
(i) 0.2x+ 03y + 0.4xy, 0.8x+ 0.7y, x +y— 0.6xy
{iv) Txy+3x+2y-3z x+y+2z dxyv-x-v+4z
(v)  03xy+02yz, 04xy+0.32zx, 0.2xy + 0.2yz

(vi) Odxyz+03xy, 0. 7xyz + 0.2xy?, xyz + 0 4xy’

TIf sides of a triangle are given by expressions, x*— 5x + 6, 3 —

8x — 11. Find the perimeter of triangle.
Multiple Choice Questions :

(i)  Identify coefficient of v in 7y-5.

(a) 7 (b) -5 (e)5
()  Which of following is a mononmal”
(a) 7Tx+5 (b)x+y+z (c) 3%

(i)  Identify the binomial.

(a) 5x+2 byx+x+1 (c) 6z
(iv)  Find the trinomial from following expressions.

(a) Sxy-3ay (®) 2x-y+7 () x-y+2z+4
(v)  Out of given expression which are like terms?

(a) 7xand Ty (b) 3x and 3x* (c) x*and 3%*
(vi) Addition of 2a~ b and a - Zb will give:

(a) a-b (b) 22— 2b (¢) 3a—3b
(vii) What does given diagram represents.

o] A B < ] o

{a) x+3 (b) 2x +3 (¢c) 2x—3
{(vil) The expression3x—5isa:

(2) Monomial (b) Bmomial (c) Trinomial
{ix) Identify the terms in expression —5x + Txy.

{a) —Sand?7 (b) —5x and 7x (c) —5x and 7xy
(x}) Addab - be, bc - ac, ac - ab

(a) O (b) ab + be + ac (c) abe
(x1) Find the value of expression 3x-5 at x = 5.

(a) 5 (b) 10 (c) 15
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3x*+ Tx and 11x*+

(d) 12

(d) 52 -Tx + 6

(d) ft

(d) x*+3

(d)+3

(dya+b

(d) x>+ 3

(d) None of these
(d) 5xand Ty
(dyatbtc

(d) 20



8.6 Multiplication of Algebraic Expressions:-

Introduction :- (i) Look at the followoing pattern of dots

Patiern Number Number Total Number

of rows| of Columns ol dots

5 8 5% 8

To find total number of dots
we have to multiply number of
rows to the number of columns

& & 8 & @
a8 @ 0w
L I B B
L B B
LA B B B ]
LN B B
& & & 8 @

L BN BN B B B
LB BN BN B BN
L BN BN BN BN

[

L ]

R

o

(=, ]

n

m n mxn
Here number of rows are m
and number of columns aren

* 11 1 =e
® | 1 | =w

s m+ 1 n+l fm+1){n+1)
= Here number of rows are

P e R S {m + 1) and number of col-
urans are (n + 1)

(1)

(iii)

Let us think of some other situations in which
two algebraic expressions have to be multiplied? : s

We know the area of rectangle is £ x b where I
£ 1s length and b is breadth of rectangle. l
If length of rectangle is increased by 2 units | %
and breadth is reduced by 1 unit then area of = ' :
new rectangle willbe (£ +2) = (b - 1)

For buying things we have to multiply number of things with their vnit price.

13

e.g.  let price of one note book =T Pp
Number of note books required =q
then he has to pay =Zp~*q)

Now suppose the price of one notebook is increased by ¥ 1 and number of note books
required is 2 more, then

Price of one note book =g{ptl
Required number of same note books =g+2
So he has to pay =T (p+1(g+2)
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In all the examples discussed above we need to multiply quantities in the form of algebeic
expressions, 30 now we will learn, how to multiply algebraic expressions, First we will
learn multiplication of monomial with another monomial

8.7 Multiplying a Monomial by a Monomial
8.7.1 Multiplying two Monomials

We know multuphcation is repeated addition
as 4 x 3 means 4 times 3
LE. 4x3 = 3+3+3+3=12
Similarly 4 % (5y) = Sy+5y+5y+5Sy=20y
and §x(3x) = Ix+3x+3x+3x+3Ix=15
Now observe some following products:-

i) yx3x = yx3xx = 3 xxxy=I3xy
@ Sxxdy = Sxxx4dxy 3% x x y = 20xy
(i) 3xx(2y) = Ixxx(Zxy = 3x(Z)xxxy=-—6bxy

Note that product of two monomials is a monomial

Now observe some following examples
(iv) Sxx3x? = Sxxx3xyd
= (5x3)x(xxx) = 15xx =150
Here we will use the rules of exponents and powers that for any non zero integer a, a™ »
a]'l _ am+n
() 5% (Hxyz) = (5 % A) % ()« =) % (yz)
=-20x"yz
8.7.2 Multiplying three or more monomials

Observe the following examples
(i} 2x=3y=xdz=(2x=3y) x4z =bxy * 4z=24xyz
(i) 2xy = Sxiy? « 6xyt = (2xy = Sx%y%) * oxy?
= 10y* x 6xy”
= (10 x &) x*y* = xy!
=60 (x* ¥ x) * (y* x ¥¥) = 60xy’
It is evident that first of all we multiply first two monomials and answer obtained iz multi-
plied with third monomial to get the inal answer.
Note: We can nmltiply the monomials in any order, result will be same.
Example 8.4. Complete the table to find the area of rectangle with given length and breadth

Length Breadth Area
3x Sy
dx 2x
2xy 3x

153



Sol.

Length Breadth Area
)4 Sy IXxSy=(0(F x5 xxxy=15xy
4% 2% Ax % 2x = (4 % 2) % (x % x) = 8¢
2xy 3x 2xy % 3x = (2 # 3) = (x x x) ¥ y= 6%’y

Example 8.5. Find the volume of cubiod (rectangular box) whose length, breadth and height are

Sol,

[ )

th
L]

respectively

(i) 2x,3v, 4z

(ii) 2ux, 3by, Tez

(iii) 2pq. 3qr 4rp

We know volume of cuboid == b xh

So volumes of rectangular boxes (cuboid) are

(1) 2x=x3yxdz=(2 =3 =x4)x(x)=(y)=(z)=24xyz

() 2ax =3byxTcz=(2 =3 =7)* (ax) = (by) = (cz) = 42abcxyz

(@) 2pgx3qr=dp=(2x3=4)x(pxp)=(q=q)=(r=r1)=24p*g"?

Gxercise[s2

(i) The product of two monomialsis ...................

() The product of three monomialsis ......................

Find the product of following pairs of monomials

@ 8x 3y (ii) 4, 2x (i) —4p, 3q (iv) 8p. -3pq

(v} 3xv.0 (vi) p*, 2Zpq (vi) 2p, 3pr (viit) r, 2p

Find the area of reciangles with following pairs as their length and breadth respectively
(%, ¥), (26, 4m), (10m, 6n), (3mn, 4n), (%a’b, 13abc)

(2ax, 3pr), (3mu, 4np), (2p, pqr), (3x%y, 7xy°)

Complete the table of Producis

First Monomial — | 2x -8y 2x? —3xy | Txfy | -9x%?
Second Monomial |
_2};
Ix
},:!
dxy
P
Find the Product of
i) 3x 4% — 7 (i) 2z, 3y, 4 i 2, 2.
i x, A ZX, 3v, 4z {1}2.3*4
. x’y ,
(iv) ab, abg, abed (v) T Oylz, 823 (vi) -3pq, 4pix?
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6.

Ie

Find the volume of rectangular box having length, breadth and height respectively as
() *xv.z (ii) 2x, 3y, 3z (iif) 2a, 7b, ¢

b
3

(iv) 4/, 5m, 6n (w) ab?, bc?, ca? (vi)

abe
altiglg

Multiple Choice Questions :
(i)  Multiplying a monomial by a monomial will give you a:

(a) Monomial {b) Binomial (c) Tnnomial (d) None of these
(i) Muliiplving a monomial with a binomial will give you a:

(a) Mononual (1) Binomial (¢) Trinormal (d) None of these
(i) Find the product of 3x and 5v.

(a) 3xy (b) 15x (c) 15xy (d) 15y
(iv) Find the product of 3a and 7ab.

(a) 2ladb (b) 15a+21ab  (c) 21a% (d) 21ab
(v) Ifsides of a rectangle are 2ab and 3bc respectively. Then its area is;

(a) oabe (b) dab’c (c) 2ab+3bc (d) 6+ab+bc
(vi) Find volume of a cuboid with sides a’b, b*c and c¢’a.

(a) abe (b) a’h?c? (c) a’bic? (d)a’h +b’c +cfa

8.8 Multiplying a monomial by a polynomial

8.8.1 Multiplying a monomial by a binomial

Note:-

Let us multiply monomial 4x by binonual (5x + 2y)
1e.  Find 4x = (5x+ 2y)

Here we will use the distributive law for this multiplication.
So 4= (5x+2y) = (4x = 5x) + (4x = 2y)

= 20x* + Bxy
Here observe that product of monomial and binomial is a binomial
Sumlarly (—4x) < (-5y+2x) = (—dx % —5y) + (—4x * 2x)
= 20xy — 8x°2

If we multiply a binomial with a monomial, we will agamn get a binomial We can use
commutative law for this multiplication.

For example (a-7b) = 2b
= 2b % (a-Th)
=2h x a+2b x (-7b) = 2ba — 14b?
or 2ab — 14b* [-.- ab = ba]
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8.8.2 Multiplying a monomial by a trinomial

Consider 5a (a*+ 2a + 3) We use distributive property of multiplication over addition.

S5a(a’+2a+3) =(5 xa’)+ (5ax2a)+(5a x3)
= 5a' + 10a? + 15a

Example 8.6. Simplify the expressions and evaluate them with given value of variable

(i x(x+3)-2forx=2 (ii) 2y(3y-T)—2(y+4)
Sol. (@ =x{x+3)-2 =x+3x-2
forx=2; Wehave= (2 +3x2-2=44+6-2=8
@ 2y@By-T-2(y+4+5=6y-14y-2y-8+35
= 6y* — 16y — 3 (Combine like terms)

Now for y=-3 ; We have = 6 (-3)* — 16 x (-3) - 3
=g e +43 -3
=54 +48 -3 =90

Example 8.7, Add
(i) 2y(5—vy)and 6y* + 14y + 7
(i) 3x(x*+2x—5)and2 (x*+Tx-12)

+5fory=-3

Sol. (i) Firstexpression=2y(5-y)=2y=x5-2yxy=10y-2y=-2¢y"+ 10y
Now adding first and second expression
— 2y + 10y
+ 6yt + 14y + 7
dyt +24y + 7
(i)  First expression=3x (x* +2x—3) = 3Ix xx'+3x % 2x+3x 5 (—9)
= Ix*+6x'—15x
Second expression = 2(x* + Tx — 2) = 2a+2xTx+2x{-2)
=2+ 14x - 4

Now adding first and second expression 3x* + 6x? — 15x
+2x%+ 14x - 4

I+ B -x -4
Example 8.8, Subtract 2pq (3p — 2q) from 3pq (p + qJ.
Sol. Here, 2pq (3p - 2q9) =2pq * 3p + 2pq * (-2q)
=o6p’q—4pq’ (i)
and 3pq(pt+q) = 3pgxpt+3pgxgq
=3p'q + 3pqg® (i)
Subtracting (i) from (ii), we have
3p’q + 3pq’
6p'q - 4pq’
— 1
-3p*q + Tpq’°
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[
v

éxewz’se 8.3

Multiply each of the following pairs

- = |

W -]
. s

@ 4x,x+y () (x-3y), % (W) (x+y), Txy
(iv) (x*—9x), 4% (v) (a+b), 0 (vi) (ab+ bc), ab
Complete the table
First expression Second expression Product
(1) a'bie? ab +bec+ca
(i) x+tytz 2xy
() p+q-2r 2p
(v) btc—-a abc
Find the Product of :
(i) a'and (a?-b? (m) 4xy and (- 2x - 3v)
() a and (a® - 2ab + 1) () 4x* and (- x> - v + 1)

Simplify the following and find its value with the given value of the variable

1
(()x(B3x+2)-T7ifx=1and X =E (i) xy (xy —xy)ifx=1,y=2

() y(2y* - Ty) +Rify=0 and y=-1 {(v)ab(a+ab+abc)fora=2,b=1.¢=0
Add: () x(x—y),y(y—z)and z (z - x)
(i)2x (x—y—2)and 2y (z—vy—X)
Subtract : (i) 8/ (I —4m + 5n) from 97 (10n —3m + 2J)
(iif)2a{a+b—-c)—2c(at+tb-c)fiom 2c(—a+b+c)
Subtract sum of x(2x+7) <2 and 3x (x=2) + T from Tx - 1
Add 2%y (x + v+ z) and 3y (33— xy + xz) then subtract from 5x (xy + v!— 4vz).
Multiple Choice Questions :
(i) Product of pgr and p + q + r will be:

(a) par (b) p*qr + pq’r + pqr?
(€) pq+ar+pr (d) pigr + pgr
(i) Find value of x*+xatx=2.
(a) 4 (b) 6 (c) 8 (d) 10
(i) Find y x y* = y*x y*
() vy (b) y* (c) y" (d) y**
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(rv) Find the product of xy +4z + 3x with 0.
(@ xytyztdx (D) xyz (c) 0 (d) xy’z
8.9 Multiplying a Polynomial by a Pelynomial
8.9.1 Multiplying a binomial by a binomial

Let us multiply one binomial (3a+ 3b) with another binomial (7a + 4b). As we did in earlier
cases, we will use distributive law to find the multiplication

(3a+ 3b) x (Ta+4b) = 3a x (7a+ 4b) + 3b x (7a + 4b)

= (3a = 7a) + (3a = 4b) + (3b = Ta) + (3b = 4h)

= 21a + 12ab + 21ba + 12b* | (As ab is same as ba, so
= 2la? + 12ab + 21ab + 122 | PY combininglike terms)

= 21a* +33ab + 12b*

[ After doing product of 2 polynomials, we need to look for like terms and must combine
them to get result ]

Example 8.9. Multiply
(i) (7a+Db)and (a+ 3b)
(M) (2x—y) and (x + 3v)
Sol. (1) (7a +b) (a + 3b)
=Ta (a+ 3b) +b (a+ 3b)
= (7a xa) +(7a % 3b} + (b % a) + (b = 3b)
= 7a*+ 21ab + ba+ 3b?
= Ta*+ 2lab + ab + 3b? [+ ba=ab]
= Ta? + 22ab + 3b?
(M x-yxE+t3y)=2&=xx+3y)-yE+3y
= (2x x x) + (Zx x 3y) = (y * x) = (y = 3y)
=2x*+ 6xy — yx — 3y
= 2x* + 6xy —xy — 3y [- yx=xy]
=2x*+ 5%y — 3v’ (combining like terms)
Example 8.10.Multiply
(i) {a+6)and (b—8)
(i)  (2a*+3b) and (5a - 3b)
Sol. () (a+6)x(b-8) =axdB-8)+6x=(b-8)
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= ab —8a + 6b — 48
(i) (2a*+ 3b)x (5a—-3b) = 2a’x (5a-3b)+ 3b = (5a-73b)

= (2a% x 5a) (2% » (= 3b)) +(3b = Sa) + (3b = (-3b))
=10a* — 6a’b + 15ba — 9b?

8.8.2 Multiplying a Binomial by a trinomial

In this multiplication, we shall have to multiply each of the two terms of binomials by each of the
three terms of trinomial. We will get total 6 terms. which may reduce to 5 or less, if like terms
appears in multiplication. Consider

(2x + 3y} * (x + 2y + 5) = 2x = (x+ 2y + 5)+ 3y (x+ 2y + §) (using distributive law)
= 2x* +dxy + 10x + 3y + 6y* + 15y
= 2x+ Txy + 10x + 6y + 15y (as xy = yx)

Example 8.11. Simplify (a + b) (2a + 3b — 2¢)
Sol. (a+b)(2a+3b-2c)

=a(2a+3b-2c)+b(2a+3b-2)

= 2a? + 3ab - 2ac + 2ab + 3b* - 2cb

= 2a* + Sab — 2Zac — Zbe + 3

éxewise 8.4

1. Find the product of

(i) E+Sand(x+4) (i) Zx+3)and(x—7)
(i) (x - 8)and (x+3) (iv) (2x - 3) and (x - 4)
(v) (2x+ 3y)and (x + 2y) (vi) (x +y) and (x —3y)
(vii) (p — q) and (p + 3q) (viil) (2p — 3q) and (4p — 3q)
g 7 d 0 (s 2]
(x) (a*—Db)and (a +b?) (0 (g**Y jand X —5¥
(x) (0.2x +0.5y) and (3xy - 5y%) (i} (p*—q) and (p+q)

2. Simplify:-
M y-3)(y+3)+28 (i) (@*—3)(b*+35)-8
(i) (y*-7)(x+y)+ 13y (iv) (3x — y) (x + 5y) - ldxy

v) (@a+by(a-b)+(d+c)(b-c)+(c+a)(c—a)
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3 1 1 T
E”"] “5”] - iz*—*’]ﬁz”]

(v)

i) (p-a(pta+ptatnprq-1)
(vit)) (x+y) (x-y = xy) -3xy (x+y) (x) (£ +m) (£ - m+n)} (£+ m?)
x) 2 -5x+T)(x-6)+42
8.10 What is an Identity ?
Consider the equality (x—5) (x+1) =x* —4x— 5 We will solve both sides of equality for same
value of x say x = 7.
for x=7, LIS
RHS

(7T-5(7+1)=2%x8=16

(7 —4%xT-5 =49-28 -5
=49 - 33
=16

So for x = 7 the values of the two sides of equality are same

Let us take a new value x=-3
LHS=(3-5)(3+1)=-8x-2=16
RHS=(-3-4(3)-5 =9+12-5=16
Thus forx=-3; LHS=RHS
We find that for any value of x, LHS =RHS.
Any equality which is true for every value of variable in it, is called an identity.
So (x—35)(x+1)=x*—4x -5 is an identity.
Difference between an identity and equation
Consider an equation x*— 5x+6=10

Nowfor x=1
LHS =(1Pf-5=%1+6=1-5+6=7-5=2
RHS =0
LHS = RHS

For x =2
LHS =(2¥-5x2+6=4-10+6=10-10=20
RHS =10
LHS =RHS

For X =3
LHS =3P -5x3+6=9-15+6=15-15=0
RHS =10
LHS =RHS

For x =0
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LHS =(02-5x0+6=6
RHS =0
LHS #RHS

We observe that equation x*-5x+6=0 is true for x =2 and 3 only and is not true for any other
value of x.

We can say that equation is true for some specific values of variables only i.e. it is not true for
all values of variable involved in it. Therefore it is not an identity.

8.11 Standard Identities

Now we shall study three identities which are very useful. The identities are obtained by actual
multiplication of a binomial with same or another binonial.

(a) Let us first consider (a + b) (a + b) or (a + b)*

(b)

(c)

(d)

Now (a + b)?

(a+b)fath)
af(atb)+b(a+tbh)
a + ab + ba + b

= g*+ 2ab+ b (- ab=ba)
Se(a+bpPp=a*+2ab+th* ()
We can venfy the above identity with different values of a and b, The values of two sides
will be same.
MNow consider (a —b)?
(a—by =(a-b)y(a-b) =afa—-b)—-b(a-b)

=a*—ab—ba+b2= a*—2ab+b*
Sofa-b)P=a-2ab+b (IL)
Now consider (a +b) (a — b)
Now({a+b)(a-b) = afa-b)+b(a—b)
= a*—ab +ba-b?

So(at+tb)ia—"b) = a*—h* (IIT)
The above three identities (I), (IT) and (IIT) are known as standard Tdentities.
Now we shall discuss one more useful identity
x+ta)(x+b)=x(x+b)+talx+h)

= x2+ bx+ax+ab

=%+ (at+b)x+ab
or(x+ta){x+b)=x*+(a+b)x+ab (IV)

Activity: To verifv (a+b)* =a’ + 2ab+b’ by paper cutting activity.
Material Required : Coloured paper, glue, scissor, geometry box, card board.
Procedure: 1. From coloured paper cut out figures of following dimensions.

(i) A square of side a = 5cm.
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(i) A square of side b = 2cm ? 3 N
(111) Two rectangles of length Scm and breadth 2em

8
&
i
]
=
[
=

2. Paste these squares and rectangles on card ' . N
board as shown. M
3. Asitis evident from figure that:
Area of square PQRS = Sum of areas of 4 figures. | £ T mm !
Area of square PLTO =axa=a
Area of 2 rectangles =2 xa x b= 2ab
Areaof square MINR =b xb =P L — 3= ]
Sum of areas = a+ 2ab + b e ’

Side of square PQRS =a+h
Area of square PQRS =(atb) (a+b) = (a+b)*
s Ag area of square PQRS = Sum of area of 4 figures

(a+ b)Y =a+ 2ab + b2
Result ; (a + b= a? + Zab + b?

VIVAVOCE:

Q.1. Write the expression for (a+b).
Ang: a’+ 2ab+b?
Q.2. Expand (3x+2y) using the identity (a+b)* = a’ + 2ab + b’
Ans: 9+ 12xy + 4y?
Q.3. Find the value of 101° using identity (a+b)* = a’ + 2ab + b*
Ans: 10201
8.12 Applying ldentities

Now we will see how these identities are useful in calculating multiplication of various expres-
sion in simple and efficient manner.
Example 8.12. Using identity (I) Find

0 (x+2y)?* (i) (107 (i) (2x+2y)* (iv) (10.17
Sol. @ (x+2yp = (X +2(x) (2y) + (2y)* [(a+D)! = a' + 2ab + b7]
= X% + 4xy + 4y?

(i) (1072 = (100 + T)r= (100) + 2 x 100 = T+ (7)* [(a+b)* = a? + 2ab + b]
= 10000 + 1400 + 49
= 11449

(i) (2x +2y) = (2xy + 2 % (2x) (2y) + (2y) [(atb)* = a® + 2ab + b?]
= 4x2 + Bxy + 4v?

() (10.1)2=(1040.1¢ = (100 + 2 x 10 * 0.1 + (0.1)* [(a+h): = a? + 2ab + b7]
= 100+ 2 +0.01
= 102,01

Note: See that method of using identity is more convenient than the direct multiplication.
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Example 8.13. Using identity find :
@ @p-3qF (i) (x - 3yy* (iii) (98) (iv) (9.9)°
Sol. () (2p-3qF = (2p)F -2 (2p) (3q) + (3qF [(a-Db) =a’—2ab +b’]
= 4p*— 12 pg + 9¢°

(x) -2 (x) Gy) + (3yF [(a — by = a* — 2ab = b?]
= x*— bxy + 9y*

(i) (98)2=(100-2)* = (100)> 2 (100) (2)+ (2P [(a— b)Y =a® - 2ab + b7
= 10000 — 400 + 4

(@ (x-3yp¢

= 9604
() (29° =(10-01)= (10)* -2 = 10 = 0.1 +(0.1¥ [(a-—h)*=a® - 2ab + b"]
= 100 -2+ 0.01
= 98.01
Example 8.14. Using identity find :
(i 991* -9 (i) 198 = 202
3 s, B0 i 3
(iii) (3 + 2x) (3 - 2x) (iv) Em + Eﬂ Em ‘E“
Sol. (i) 991292 = (991 + 9) (991 - 9) [(atb) (a—b) = &’ — b?]
= 1000 = 982
= 982000
(@ 198 = 202 = (200 —2) (200 + 2)
= (200) - (2F [(at+b) (a-b) = a® — b?]
= 40000 — 4
= 39996
@) (3+2n)(3-2n) = (3P-(2np [(atb) (a-b) = a? — b?]
= 8 -4
; 3 3 3
@ (fmegn) [fm3n
-?'-m]: "fénﬁi1 “b)y=2a?
[4 \2) [(a+h) (a-b) = a* - b"]
9 , 9.,
- Em = :n
Example 8,15, Use identity (x + a) (x + b) =x*+ (a + b) x + ab to find the following :
(i) 104 % 107 (i) 501 = 503 (i) 97 = 104 (iv) (2y + 3) 2y + 6)

(v) (3p-T7)(3p+8)
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Sol,

(i)

(1)

(i)

()

(v)

104 = 167

501 = 503

97 = 104

(2y+3) (2y+6)

(3p-7) (3p+8)

Example 8. 16. Simplify:

Sol.

L.

(i)
(1

(ir)

(1)

(3p+2q)* - (3p-2q)°
(3pt2q) - (3p-2q)°
= [(3p) + (2q)* + 2 = 3p = 2q] - [(3p)* + (2q)* — 2 = 3p * 2q]

(x+3y) — (xty) (x-)

(100 + 4) (100 + 7)
(1000 + (4 +7) x 100 +4 7 [Herex=100,a=4.b="7]
10000 + 1100 + 28

11128

(500 + 1) « (500 + 3)

(50002 + (1 +3) x 500+ 1 x3 [Herex=500,a=1,b=3]
250000 + 2000 + 3

252003

(100 —3) = (100 + 4)

(LOOR + (-3 + 4) % 100 + (-3) (4) [Here x = 100,a=-3, b=4]
10000 + 103 - 12

10088

(2y) + (3+6) (2y) + 3 x 6 [Herex =2y, a=3, b= 6]
4yvi+ 9% 2y+ 18

4v* + 18y + 18

(3p) + (=7+8)(3p) + (-7) * (8) [Here x = 3p, a=—7, b= 8]
9p® + 1 x 3p- 56

9p? + 3p - 56

(ii) (2ab + 3bc) — 12ab%e  (iii) (x+5y)° — (x+v) (3~v)

[9p + 4q® + 12pq] - [9p® + 4q” — 12pq]
op* + 4q + 12pg - 9p* - 4¢*+ 12pq
24pq
(2ab + 3be)? — 12abic
= (2ab)* + (3bcy + 2 = 2ab = 3bc — 12abéc
= 4a’h? + ob%? +12ab'c — 12ab%
4ath? + Ohic?

[+ (5y) +2 xx = 5y] - [ - ¥
X2+ 2597 + 10xy —x* + 92

= 26w+ 10xy

éxewi.se 8.5

Use suitable identity to get each of the following products :
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M c+y)+y) (@ (y+2x)(y+2x) (@) (a+7b)(a+7Th)

| T U
(v) (2a-Db)(2a-b) @ @x-3y)@x-3y) ¢) (%-3Y[|*-37]
(vi) (2x+3y) (2x+3y)  (vi) 101 = 59 (ix) x+% I—-%]
(x  3y|(x 3y|
() 61*-39 () ﬁ‘*‘;][?j] () 54 % 46

(i) (q+p)(p-q

Use the identity (x +a) (x +b)=x*+ (a+b) x + ab to find the following :

0 (x+2)(x+3) @ (x+2)(x-35) @ x-NExE+3)

(V) (4= +35)(4x+1) W) (Tp+6)(7p-3) (i) (5¥°-1)(58*+2)
Salve the following squares by using the identities :

2

@  (xy+3zp (ii) Ex %}f

m (atc(atc=(atc)f vy (1.2p - 1.5q)

U (ragy o) (v

Simplify -

@ (F+39) (34 Xy (@) (2m + 35n)*+ (2n +5m)*

(@) (ab + be)* — 2ab%e (iv) (Sp - 5q)* — (9p + 5q)°
. Prove that :

() (a+b)—(a—b)*=4ab
i) (2x+3y) (2x-3y) + By - 52) Gy + 52) + (52— 2x) (52 + 2x) = 0
(i) (2% + 5P — 40x = (2x - 5)?

(v) x-yP+E+yP=2+y)

Using identities, evaluate
M 99 () 1032 @ 512
(iv) 09.8? (v) 71 = 69 (vi) 1,02 =098

7. Using a®— b*>= (a + b) (a — b) evaluate

G) 153 — 147 (i) 64% - 362
(i) (LOS)— (957  (iv)12.12— 7.9

. Using (x+a)(x+b)=x>+(a+b)x+ab, find :
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@ 105 = 102 (i) 5.1 %52 (iil) 46 x 49
(iv) 103 x 94 (v) 9.3 %92 (vi) 103 % 9.8
9. Multiple Choice Questions :

(i}  Complete the identity (a + b=

(a) a’—b? (b) a?+ b+ 2ab (cya®+b:—2ab  (d)a?+ b?
(i) Complete the identity; a®—2ab+b*=..............

(a) (a-b)? (b) a-b? (c)a-b (d) a®b*
() Complete the identity ; (ath) (a—h):

(a) a*+b? (b) a*-b (¢) a®b? (d) a-b
(v) Complete the identity; (x+a) (xtb) =+ ... iy

(a) a'h, ath (b) (a+b), ab (c) a+b?, ah? (d) ab, ab
(v)  Tosolve (y+5) (y-5) identify the suitable identity:

(a) (a+by=a’+2ab+ b? (b) (a — b)* = (a*-2ab + b?)

(c) (a+b)(a—b)=a’— b (d) a2+ b*= ab

3 2 3 2

(vi) Solve: 'i'P +§"‘I] [EP -EEI]

@) %P‘—%qz (b) gpz —ng (c) %PI —%q (d) %PJ +%q"
(vii) To multiply (2x-3) (2x+35), identify the identity that should be used:

(a) (a+h)(a—by=at- B (b) (a + b)? = a% + 2ab + b?

(¢) (x+a)(x+b)y=x+(ath)yx+ab (d)(a-b) =a® - 2ab + 1’

(vii) If(2p+3q) and (2p-3q) are sides of rectangle than its area is'

‘% Learning Outcomes

After compeletion of the chapter studenis are able rfo:

(a) 2p™+3q’ (b) 4p*+3g’ (c) 4p*-9¢* (d) ép’q’

Identify Algebraic expression, its terms and their co-efficients.
Identify variable and factors of a term.

Define a Polynomial.

Differentiate between an expression and polynomial.

Define a monomial, Binomial and Trinomial.

Differentiate between like and unlike terms.

Apply operations of addition, subtracfion and multiplication
over polynemials and algebraic expressions.

Apply muliiplication of algebraic expression to find area of rect-
angle and volume of cuboid.

Understand about identities and use identities in their daily life.

166




$ Answers

Excercise 8.1

4, Term  Coeflicient Terim Crsafioist
(i) Sxy 3 (v) | 03a 0.3
3zy 3 ~0.5ab 0.5
@) 2 o | XY 1
% M 3 2
—3x? -3 s 7
(m) | dx*y? 4 %}f 2
4z —4 < 2
3xy
(vidl) [ 0.4a 04
(v]__ab 1 06ab | -06
be 1
Ib? 3
abc 1
7 7
() | 3xy? 3
: X ] Xy >
M 3 s —6y* -6
y L
6 6
257 2
(i} monomial (i) monomial (i) monomial (i) bimomial ~ (v) binomial

(vi) trinomial (vit) trinonal (tviii) trinommial
(1) binonual (1) trinomial

(1)

(i)
(iii)
(iv)
(v)
(i)

3ab — 6a®h + abc + 3
=%+ dy+ Tz~ 2xyz -8
4]

—2y+2z

—X%yi+ dxy + 9

X+ yt + 7
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10.

| ]
B

e L
& ¥

b=
&

(i) 8x —dxy - 13y - 10

(i1} Tém + 4mn + 21nd

(i) 2ab — 3bc — ca — Sabc

(v)  2x-3y-4z- 10xyz

{v) 0.4x+ 0.6y — 11xyz

{vi) ab — 3bc + 3cd — 3abe

(i} abc + bec — cd (1) Xy + 2z —4xyz (i) Xy

(iv) Ixytixtdy-5z W) 0.5xy+03zx (vi) O.lxyz+0.1xy?
O+ 10x -2

(1) a (ii) ¢ (1ii) a (iv)b (v)c (vi)ec (vit) b
(viii) b (ix)c () a (xi) b

Excercise 8.2

(1) monomial (i) monomial
(i) 24xy (i) 8x (ii)—12pg (iv)-24p%q (V)0 (vi)2pq (i) 6p’r (wiil) 2pr
xy ; 84m ; 60mn ; 12mn®; 117 a’b’e ; 6axpr ; 12mnp ; 2p2qr; 21x%y?

First monomial == 2x Sy 2x? -3xy T2y ~Ox?y?
Second rnuncmia]l
2y Axy 10y 42y 6xyP 14x2y2 182y
3x 62 ~15xy 6x* Oxty 20y 27Ny
¥ 2xy? —5y 2x%y2 ~3xy? TxH?  Ox%!
~dxy —8xy 20xy* ~8xdy 12x%* -28x%y* 36y
Ixiy? dv: —10x%y dxdyr —6xh 14xdy? —18x%y
Hb
()84 @27 (i) Sy (Wb @) 24y (v)-12p'ge
(1) gvz (i) 24xyz (i) 14abe  (iv) 120/mn  (v) a’bc? (vi) o1
M a (i) b (1) ¢ (iv)e (v) b (vi) ¢

Excercise 8.3
() 4x* Hdxy () x-Sty () Txy - Txy® () 4xP-36x" (v)0 (w1) a*b* +ab’c
(i) a’bc? + a®b’c® + a'b’c’ (i) 2x%y + 2xy? + xyz
(i) 2p*+ 2pq — dpr (1v) ab’c + abc? — a'be
()a®—ath® (i) -8y 12xy® (i) a® 2a%b+ab?  (iv) 4t 4Py + 8
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*

—21
(32 +2x-T7;-2; 5 (iil) xPy? - xly* ; -4

gy 2F-=Tr+38.8;-1 (iv) a’h + a®b* + a’b’c . 8
(1) ®¥—xyty—yzt+z—xz

(i)  2x% - dxy - uz + 2yz - 2y

(i) 102+ 50In + 5lm

(i) 4bc — 2ab + 2ac¢ — 2a®

(-5 +6x—-06 8. 6xy° — 25%yz

(b ()b (ijc (v)c

Excercise 8.4

H x*+9%c+20 () x*—2xy-—3y

@ 2x*-11x-21 (vil) p*+ 2pq - 3¢*

M) x*-35x-24 (vil) 8p* — 18pq + 9¢°

) 2x*-11x+12 (x) a*+a*h*—ab-b
(v)  2x+ Txy + 6y (x) %x?‘ —xy +x0y? - %}'3
(d) 0.6x%y +0.5xy*—20y* (xi) p*-¢°

M y*+19 (i) a%*+ S5a*—3b* - 23
(i) yX+y - 7x+6y iv) 3x -5y

(v) 0O (wi) x*—y?

(vii) 2p*+2pq -’ (vi) x* — y' —2x%y — 2xy°
() In+mn-—2m? x) 2x*-17x*+37x

Fxcercise 8.5

@M o+ 2xy+yt (@) y?+dxy + 4
(i) a*+ l4ab + 49b° () 4a? — dab + b2
I
() 4x-12xy +9y? o) x*oxy+oy’
(vi) 4x3+ 12xy + 9y? (viii) 9999
2 Yz
® X =10 (x) 2200
.oxP 3xy  9y? ;
T S i) 2484
(xa) 274 T 16 (xii) 24
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(i) p* - q

() x*+5x+6 (i) x*—3x—10

(i) x*— 4x - 21 (V) 16+ 24x + 5

(v) 49p*+ 21p — 18 (Vi) 25y + 5yt — 2

; w Ko ¥ 2
() x%*+oxyz + 9z @ F* -—&y+7y
(i) a®-—2ac+c? (iv) 144p* —3.6pq + 225¢°
(V) x*+ 9y + 6x’y? ) x*+y'z'-2xy'z

() xR+ 12y + 0+ 9 (i)  29m? + 2902 + 40mn
(i) a%b? + bic? (iv) —180pq

@ 9801 (@) 10609

() 26.01 (v) 96.04

(v) 4899 (vi) 0.9996

@ 1800 () 2800

(i) 0.20 ) 84

@ 10710 () 2652

i) 2254 (iv) 9682

(v) 85.56 (vi) 100.94

@ b (i) a (iil) ¢ (iv) b (v) ¢
(vii) ¢ (viil) ¢
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CHAPTER _

Mensuration

In this chapter, you will learn

» To Differentiate between plane figures (triangles, quadrilaterals,
pentagoes etc.) and solid figures.

« 1o find perimeter and area of plane figures (quadrilaterals).

* To find area of polygon.

« To find surface area and velume of some solids. (Cuboid, Cube,
Cylinder) and use the concept in daily life.

9.1 Introduction

In earlier classes we have learnt about the perimeter and area of some closed plane figures. The
perimeter of a figure is the total length of its boundary and the area of a figure is the region enclosed
by it. We have already learnt about the perimeter and area of some plane figures such as triangles,
rectangles, squares and circles ete. We have also learnt to find the area of pathways or borders of
rectangular shapes,

In this chapter we will leamn to find the area of simple quadrilaterals and some special types of
quadrilaterals. We will also learn about surface area and volume of solids like cuboid, cube, cylinder
ete,

9.2 Let us Recall

To review the previous knowledge let us recall the geometrical shapes and formulae (expressions)
to find their perimeter and area.

Shape Diagram Perimeter Aren
; / 1
Triangle atb+c T bxh
b b
Rectangle a+b+a+b axb
“ : H =2(a+b)

17



a
[l |
Square atatata axa
a il
=4a
= [
a
Parallelogram . atb+a+b axh
' / =2(a+bh)
Il
Circle i T 2nt mr?
f I"\."
|r ]
\ /
e __e |

For circle we should use word circumference in place of perimeter
Example 9.1 Find the perimeter of the following figures:
(i) (ii) (iii)
P

\ . | |
AT \\/ "
L %4
Figure 9.1
Sol. (i) We have, diameter of the seni circle =1 4cm
; 14
Radius (r) of the semi circle = T= 0.7cm

So Perimeter (circumference) of the semi circle =mr + 2r

22
- ?XG.T +2507=22+14=36cm

(ii) Perimeter of the figure =AB + BC + arc APC
=3+ 3+ nr

22 2.8
=6+ e =] 4., Dismeter=28am, 1= E = L4cm]
=3+44 =74 cm
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(iii) Perimeter of the figure = AB + BC + arc CPD + AD
=28+2+mr+2

22
=68+ ?KL4= 68+44=112cm

Example 9.2 The length and breadth of a rectangular field are in 3:2. If the area of the field

Sol.

Example 9.3 A park is rectangular in shape having length []

is 294m°, Find the cost of fencing the field at <8 per metre.
Let the length be 3x and breadth be 2x.

Guven, Area of rectangle = 294 m?
ie length = breadth = 294
=3 Jxxdx =294
=2 G =294
= K =49

K.! u_—'?ﬂ
= X:-=F

length =3x=3 =7 =2Im
And breadth =2x=2 = 7= 14m
Now, Perimeter of the rectangle =2 (¢ + b)
=221 +14)=2%35=T0m
The cost of fencing the field = T(70%8) = T560

30 m and breadth 20 m, There are four square
flower beds of size 2m * 2m each in the park as
shown in figure 9.2 and rest has grass on it. Find =

(i} Perimeter of park
(i) Areaof park

(iii) Total Area of all four Mower beds i
Figure 9.2
(iv) Area of park covered by grass
(i) Perimeter of park = 2 (length + breadth)
=230+20)m=100m
(i} Area of park =length * breadth

= (30 = 20) m?* = 600 m?

(ii1) Area of all four flower beds =4 = area of one flowerbed =4 = (2 < 2) m®
=4 % 2 » 2) m?
= 16m?

(iv) Area of park covered by grass

= Total area of park — Area of all four flower beds
= (600 — 16) m? = 584 m?
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Fxample 9.4 The shape of a garden is rectangular in the middle and semi circular at the

Sal.

ends as shown in [igure 9.3, Find the area and perimeter of the garden.

l4m 14m

" 30m -

Figure 9.3
The area of garden 4

= Area of rectangular part + 2 x Area of semi circle
1
- {Lﬁl‘ig'fh * hreadth) + 2 = E s
1 72 : -+ Diameter = 14m
=(30 = M) mP+ | 2H X —XTH®T |
2 9 )
So, radius (r) = — = Tem

2

=420 m? + 154 m? =574 m?
Perimeter of garden = length of boundry

=2 « length of rectangular part + 2 » circumference of semi circle

22
=(2x30+2xmr)m= 6ﬂ+2x?><?] m

= (60+44)m = 104 m

Example 9.5. The area of a floor is 1080 m?*. Flooring tiles are in the shape of parallelo-

Sol.

gram shape whose base is 24 ¢m and corresponding height 10 em are available.
How many such tiles are required to cover the floor. (If required we can split the
tiles to fill up corner.)

Area of floor = 1080 m? = (1080 = 100 = 100) cm® = 10800000 cm?

(Here note that area of floor is given in m? unit where as the size of tile is given in cm’ unit.
So to find the number of tiles, we have to convert them in same units.)

Area covered by one tile =b » h= (24 % 10) cm® = 240 cm?

Area of floor
Area covered by one tile

So Number of Tiles required =

o SRARRN) 45000
240
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Sxercise 91

14 cm

I. Find the perimeter and area of the following figures : o
(1) (m) (i)
ke Jem Tam Hom
dem
[ :
& cait 13em o
| #zem
) / /
| /
“"-7; ”‘7/ Hem
2Eem Figure 9.4 i — / )
2. Find the area and perimeter of the following figures : =
(i} ﬁi:' {.i.i.i.} o 'y / .\\'1 i
E - :“.-"( a hY
=J E / L] -\
= | ;L ;I
[ | Il"-__‘ ‘.r"
M"\,E__#J,f"‘

Figure 9.5
A square and a rectangular field with measurements (as shown in given figures) have the

-
same perimeter Which field has larger area and how much ?

S0m Al om

60 m {11)

SU m {!I fr*jgum F.E
4. A parkis oflength 30 m and breadth 20 m There is a path of one meire running inside along
the perimeter of the park (fig. 9.7). The path has to be cemented. If 1 bag of cement is

required to cement 4 m? area. How many bags of cement are required to construct the path.

20m

M) m

Figwre 0.7
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5. Mr Sandeep has a square plot as shown in figure 9.8. and he wants to construct a house
in the middle of plot. A garden is developed around the house. Find the total cost of
developing a garden around the house at the rate of & 60 per m®,

Hiowse

Figure 9.8

9.3 Area of a Quadrilateral

We know that a quadrnilateral is a polygon having four sides. A quadrilateral can be split into two
triangles by drawing one of its diagonal. It is known as triangulation. This “triangulation™ helps usto
find a formula to calculate the area of a quadnilateral. Study the figure 9.9,

Area of quadrilateral ABCD
= Area of AABD + Area of ACDB

- [% xDBxh,]+[éxDBxb1]

| !
5 DB % (1, +#) = S d(h, + h)

Fy 9.9
where d denotes the length of diagonal DB. it
Example 9.6 Find the area of quadrilateral ABCD shown in figure 9.10.
Sol. In this case,
d=AC=55cm, h =25am
3C
and h, = 1.5 cm A
: , 1
Using Area of quaderilateral = Ed{hl +h)
D
I Figure 9.10
Area of quadrilateral ABCD = - % 5.5 » (2.5 + L.5) cm?

2

|
—E « 585 2dem?=11 ¢cm?
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9.4. Area of Special Quadrilaterals :

9.4.1 Area of Rhombus, We can use the same method of splitting a rhombus into two triangles
(which is called triangulation) to find its area, We already know That rhombus is a parallelogram with
all sides of equal length and the diagonals of rhombus C
are perpendicular bisectors of each other.

Now Area of Rhombus ABCD

= Area of triangle ACD + Area of triangle ABC

_ [% mcx{mh[% mcms]
’ Figure 9.11

1 1

=E }CA{:}{{DD+UB}=§ * AC = BD
1

=7 ¥ d, ¥ d, (where d, = AC and d, = BD)
I

=5 * (Product of diagonals)

Note :  We know that every square is a thombus. So we can also calculate the area of a
square in the form of diagonals. As the diagonals of a square are equal.

l 1 1
. Area of a square = — * (product of diagonals) = — d xd= 5 d?

Example 9.7 Find the area of a rhombus whose diagonals are of Iﬂlgtll.'i 20 cm and 8.2 cm.

L
Sol.  Area of rthombus = '2* <d, xd, (where d, and d, are the diagonals of thombus)

= %xiﬂx8.2= 10 8.2=82 em®

Example 9.8 Find the area of a square whose diagonal is 12cm.
Sol, (riven, diagonal (d) of a square = 12cm

1
Area of a square =3 = (product of diagonals)

=‘§"d1=‘é‘ » 12 = 12=72 cm?

Example 9.9 Find the area of a rhombus whose
base is 10 cm and height is 6.8 cm.
Sol. Given, base = 10cm and height = 6.8 cm
Area of athombus =hase » height
=10 « 6.8 =68 cm?

b
Figure 9.12
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Example 9.10 The area of a rhombus is 120cm® and one of its diagonal is 16cm. Find the
length of the other diagonal.
Sol. We know,

|
Area of a rhombus= 3 * (product of diagonals)

120

1
'1]_— 5 ___._5 .
= 12 ZHI d = d g 15cm

Example 9.11 Find the area of a rhombus whose side is 6cm and altitude is 4cm. If length of
one diagonal is 8cm then find the length of the other diagonal.

Sol. G:w&n, side = 6cm and altitude = 4em
Area of Rhombus = Side = altitude
=6 x4=24 e’ i —
I 2
Also  Area of Rhombus =5 * (product of diagonals) | | =
i-i= -h:?'_‘./
; 1 f | "_r,-’
Le. 24 = 2 = 8 =d _.{_;
24 ll bim
= d= T = fem Figure 9.13

Note :  See that by drawing a diagonal in a parallelogram (or thombus) it 1s divided into two
congurent triangles. So we can also find the area of a parallelogram (or rhombus) by
finding the area of triangle on one side of its diagonal and then by doubling it.

Now we ghall find the area of a trapezium with the help of an activity.
Activity: Find area of trapezium with the help of an activity.
Material Required: Coloured paper, pair of scissors, scale, pencil, eraser, glue etc.
Previous Knowledge: Students know the area of parallelogram

PProcedure:

|
;
|

(i) (ii)

1. Ontwo pieces of coloured paper of different colours, draw two congruent trapezium as in
fig (1) viz ABCD and PORS.
2. Flip one of the trapezium POQRS and place it along other trapezium as in fig (i) to obtain
parallelogram ARQD
Side of parallelogram ARQD is AR =a + b and height is h,
Now area of parallelogram ARQD =AR « h
2 = Area of trapeznm ABCI? =(a+b)=h

Lt
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Ared of trapezum ABCD = —(a+b) = h

Area of trapezum ABCD = 3 * (Sum of parallel sides) = height

Example 9,12 Find the area of trapezium shown in figure 9.14 (i) and 9.14 (ii).

-._'_'_,_,..-'-"'" A
.-""-‘-Fﬂf
£ 30m > e ——
A | ! = 10m —
20
| Wm
v L1
[ 4l m > |
(1) b
_ff}-guil“ﬂ .04 m T ]

Sol.  Figure 9.14 (i) and (ii) are both of trapezium shape.
(i) Given parallel sides a= 30 m, b= 40 m and distance between them (h) =20 m

1
Area of trapezium = 3 (a+b)=h

| 1
S Area = '5(31]+4D)ﬁ<2[]-— Ex 70 x 20 = 700 m?

(i) Given parallel sides a =20 m, b =30 m and distance (h) = 10m

|
So Area of trapezium = 3 (20 + 30) = 10 =250 m*,

Example 9.13. The area of a trapezium shaped [ield is 480 m*. The distance between two
parallel sides is 15 m. If one of the parallel side is 20 m. Find the other parallel
side.

Sol. Here one of the parallel side of trapezium = 20 m.
Let another parallel side be b. Distance between parallel sides (h) = 15 m
and Area of trapezium = 480 m?

1

Now using, area of trapezium = 3 « (sum of parallel sides) = h
1

We have, 480 = e (20 + b) = 15

' 85 = U2y

he - s

So b=64-20=44m

Ience other parallel side of trapezium = 44 m
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Example 9.14. In given fig, the picture frame has outer dimensions of size 24em % 28¢m and
inner dimensions of size 16cm * 20cm. Find the area of each section of the frame,

if the width of each section is same. —
; ]
Sal. Width of the frame along length = 3 (28 — 20)

ixﬂzécm i J

&

1 1 \
and width of the frame along breadth= 5(24— 16)= ~a 8 = 4em

Each section of the frame in a trapezium with height 4cm.

1
Thus, Area of Section [ = % (16 +24) x 4
1 ;
= 5 x 40 » 4 = B0cm?® = Area of section III
3 I 1
Area of Section Il = 3 = (204+28) x 4 = 5 % 48 x 4 = Q6em?
Area of Section IV

éxewma 92

1. TFind the area of the quadrilaterals given below in figure 9.15.

frem

(1) (i) (i)
NS

¥ R, |, | F—— .
“'-\,_Hh.
5, e
fHiem
é - Xm (o
[ 2
. Ycm - = |
_’__'_'_,_,.,-'-""f

'd_,_.-r""

(vi) (v) (vi)

Figure 9,15
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=
H

-1 = L A=
® a Ly b

10,

11.

The area of a rhombus is 320 eny’. If length ofits one diagonal is 16 em. Find the length
of the other diagonal. 2]
One diagonal of a quadrilateral field is f,—/ [ -
24 m and the altitudes dropped on it Y {-‘“" \H‘m_
from the opposite vertices are 8 m and / i 24m \\
13 m. Find the area of the lield (fig. \ : ;

g.16) \\ [ 1:1 /
\ ? §

</
Figure 516
The diagonals of a rhombus are 7.5 cm and 12 em. Find its area.

Find the area of a square whose length of diagonal is 10 cm,
Find the area of a rhombus with side 8 cm and altitude 4.8 cm.
Find the area of rhombus whose side 1s 5 cm and whose altitude is 4.8 cm. [fone ofits
diagonal is 8 cm. Find the length of other diagonal.
Find the area of a trapezium shaped field if the parallel sides are of length 250 m and
160 m and the distance between them is 100 m.
Find the other parallel side ol trapezium if its area is 300 m*. One parallel side is 15 m
and distance between parallel sides is 15 m.
Find the area of a trapezium whose parallel sides are Im and 1.2m and perpendicular
distance hetween them is 0.8 m.
The floor of a building consists of 2400 tiles which are rhombus shaped having diagonals
45cm and 32¢m in length Find the total cost of polishing the floor, if'the cost per m” is 24,
Multiple Choice Questions :
{1} Find the area of a rhombus whose diagonals are 4cm and 6em.

(a) 24cm? (b) 12cm? (c) 10em? (d) 18cm?
(i) Find the area of a square whose diagonal is d.

1 1
(a) d* (b) 3 d (c) 2d* (d) 5 d?

(i) Find the area of the given figure:

10 em

fem

I8 em
(a) 70em? (b) 180cm? (c) 90cm? (d) 120cm?
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9.5 Area of a Polyzon

We know that a simple closed figure made up of only line segments is called a polygon. So far
we have learnt about the area of three sided polygons i.e. triangles and [our sided polygon i.e.
quadrilaterals. Now we will try to find the area of a five sided polygon namely pentagon, six Sided
polygzon namely hexagon and so on.

By Joining the diagonals, we have divided a quadrilateral into triangles and found its area,
Similar methods can be used to find the area of a polygon. Observe the following pentagon,

B B
C
riH
A FH D
h,
E E
Figure 9.17 Figure 9.158

Infig. 9.17 by constructing two diagonals AC and AD the pentagon ABCDE is divided into
three parts.

So  Area of ABCDE = Area of AABC + Area of AACD + Area of AAED

We can find area of ABCDE in another way also.

In fig. 9.18, by constructing one diagonal AD and three perpendiculars BE, CG and EH on it,
Pentagon ABCDE is divided into four parts. So area of ABCDE = area of right angled triangle AFB
+ Area of trapezium BFGC + Area of Right angled triangle CGD + Area of triangle AED.

Example 9.15. Find the area of the Pentagon shown in figure !‘1‘.19El

Sol.  Here pentagon ABCDE is divided into
right triangle AFB, trapezium BFHC,

right triangle C1ID and triangle AED. Pl
So Area of Pentagon ABCDE "
Acm

= Area ol right AAFB + Area ol (rape- \\\
zium BFHIC + Area of right ACHD +

Area of right A AED Fygure 9,19

1 1 | 1

— [EXAFxBF] A, [E{BF+CH}><FH]1 ExI-]DXCHl } ExﬁDxEG]

%xbﬂ] + [-;-{3+4J><5.] + [%xl.ixd] + [%x&.ﬁxﬂl.

J
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=3 em?+ 175 e + 3 em? + 17 em? = 40.5 em?

Example 9.16 Find the area of a Pentagon a

Sol.

shown in figure 9.20.
We can find the area of Pentagon ABCDE
by two different methods.
Method 1 :
From A draw perpendicular AY on DC as
shown in figure 9.21.
AT divides the pentagon inte two congurent trapeziums.
You can verify it by paper folding.

e O

D § | — 1y
i | ——p

L

1 : D¥— Bam—>C
Now Area of trapezium AFDE = E{AF + ED) x DF
Figure 9.20
|

1 A
= 5 (30+15) x 7.5 co? [DF =£DC] A
= 168 75 cm® / \
So Area of Pentagon ABCDE = 2 < Area of trapezium AFDE / X
= 337.5 cm’
Method 2 : Ef |
We can also split this pentagon into two
parts as shown in figure 9. 22
Now Area of Pentagon ABCDE = Area Is

of AAEB + Area of square EBCD v’ Sem  ©
Figure 9.21
A

10 em

= [%xEExﬁF}+{DCx CB)

= [éxlﬁxlﬁ} em’ + (15 x 15) em® /
=112.5 en¥ + 225 em*=337.5 en¥? g/ 8

Example 9.17 Find the area of hexagon MNOPQR

Sol.

shown in figure 9.23 D T
Where NM = NO = QP = QR Figure 9.22

C

We can find its area by two different methods.

o
Figure 9.23
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Method 1

N
NQ divides the hexagon into two congurent D
trapeziums as shown in figure 9.24 You can
verify it by paper folding. Ilem
Now Area of trapezium MNOR 3

|
= 5 (5 +11) x 4 coa? =32 em?

Figure 9.24
So Area of hexagon MNOPQR
=2 %32 om® =64 cm’
Method 2 ; /'Jl
We can also split the hexagon as shown in fig- ?. o ‘“\.

ure 925 Here AMNO and ARQP are M[ s =0
congurent triangles with perpendicular 3 cm. |

S

Area of hexagon MNOPQR
|
=2 Area of AMNO + Area of Rectangle MOPR & s f_.--'“f i
\‘\._./
— 2w le‘x‘S] 2.;{3;.;5 T—.}Kixgx_:; 1_;.4{:m‘; o
- 2 e Jer =Sty e Figure 9.23
= 64 cm’
Example 9.18 Find the area of regular octagon B c

Sol,

as shown in figure 9.26

-I eim

11 em

Area of octagon ABCDEFGH=
Area of trapezium ABCD +
Area of rectangle ADEH+ Area of trapezium EFGH

L]
1 1
= |:E{11+5]x4} cm® + (11 = 3) em?+ [5(11"'5]:‘4} cm® Figure 9.26

(Here trapezium ABCD and EFGH are congurent. )
=132 ¢m® + 55 em® + 32 em® = 119 em®.
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_éxewé.w 9.3

1. Find the area of pentagon ABCD 4 cm 2em
shown in figure 9.27.
/lum 4 i

N
SN

Figure 5.27

bl
&

There is a pentagonal shaped park as shown in figure 9.28. Jyoti and Kavita di-
vided it in two different ways. Find the area of park using both ways,

¥
G
g \°
0m
E =
= e
10 m : Tyoti (diagram) Karvita (diagram)
Fipure 9.28
3. Find the area of hexagon shown in figure 9.29 by two dilferent ways as shown in
figure 9.29 (a) and 9.29 (b). Where AB=BC=CD=DE=EF=FA
B ¥ B
A Ne A c
; > |
= g 14 om
F /b S D
& .
o Nl
E
10 em . .
Figure 9.29 Figure 9.29 (a! Figure .29 ()
4. Find the area of octagon as shown in figure 9.30. s M.,._;/W_"“"'L_\\, =
S # i A oin '-._\
ir 1!..'=|:| W
I,, |
.I.- .;//
M _ 4 um
Figure 9.30
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5. Find the area of Hexagon shown in the figure 9.31

where

MP =9 cm MD =7 cm

MC =6 cm MB = 4 cm

MA = 2cm AN =25 cm »
OC =3 cm QD=2cm \
RB=25cm

. nge 8.3
9.6 Solid Shapes

In your earlier classes you have studied that two dimensional figures can be identified as the faces
of three dimensional shapes. Observe the solids which we have discussed so far in figure 9.32.

C 3 SR
¥ "
/‘. /| 7
/.-'. 7 ~ ity / I"-,' II;" I‘."kl‘
,.""" | 3 lf." \ f
| 'l'.[ Ve S ____::-_I | J \k_‘
— T LA} /1N
/ A s . — i YO Y / g
] Cylinder Coae i L_u;‘-_ 3 Py taimad
Figure 8.32

Observe that some shapes have two or more than two identical (congruent) faces. In case of cuboid
all six faces are rectangular and opposite faces are identical. So there are three pairs of identical faces,

In case of a cube, all six faces are square and all are ideniical whereas cylinder has one curved
surface and two circular faces which are identical and parallel to each other

Observe in cylinder. the line segment joining the centre of circular faces is perpendicular to the
base (fig. 9.32). Such cylinders are known as right circular cylinders. We are going to study only
this type of cylinder though there are other types of cylinders as well.
9.7 Surface Area of Cubeid, Cube and Cylinder

To find the total surface area of cube, cuboid and cylinder, we will find the area of each face. The
surtace area of a solid is the sum of the area of'its faces. To clarify further, we take each shape one by cne.

9.7.1 Cubod
We know the cuboid has three pairs of identical faces. i

Figure 9.33
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Now cut open a cuboidal box and lay it flat (figure 9.33), we can see anet as shown in (figure 9.34).

Figure 9.34

Find the formula of total surface arvea of the cuboid by activity.
Required Material : Chart Paper, Geometry Box, Coloured sketch or Pencils.

& g

Procedure :
1. Take a chart paper and draw a net of cuboid as st | 15
shown - . ECE
2. Cut the net from the chart paper. g W o g
3. Complete net is divided into 6 rectangles. | :
4. Here, Fig I and Fig V, Fig Il and Fig IV, Fig II . o F -
and Fig VI are congruent rectangles. g 3
5. When we fold this net from partitions, we shall - g "
get a cuboid of dimensions. - i |
Scm = 4em = 3cm ie, (=b=h) Sk
Observation: Figure 9.35

Total Surface of Area of a cuboid = Area of all six rectangles
= Area of Rectangle (I+II-ITHIV+HVHVT)
= 2= Area of Rectangle (1 + 11 + III)
=2x(5x3+5x4+3x4)
If{=5cm b=4cmand h = 3cm
Then Total Surface Area of a cuboid =2« {I{«h+I=b+h=b)
=2 (b + bh + hi)
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Note :  The side walls (the faces excluding the top and bottom) make the lateral surface area of
the cuboid, For example the total area of all the four walls of' the cubeidal room in which
you are sitting is the lateral surface area of the room. If 7, b and h are length, breadth and
height of the room respectively, then lateral surface area of room

=(Ixh)+(bxh)+{xh)+(bxh)
=2 1h+ 2bh
=2h({/ + b)

This is also known as Area of four walls.

| VIVA VOCF, |

Q1. What is the base of a cuboid?

Ans: Rectangle

0.2, What is lateral surface area ol a cuboid?
Ans: 2(/+b)xh

() 3. What is total surface area of a cuboid?
Ans: 2 (/b + bh+ h/)

Example 9.19 Find the total surface area and lateral surface area of a room having length
6 m, breadth 5 m and height 4m.

Sol. Given, /=6m,b=5mandh =4m
Total surtace area of room= 2(length = breadth + breadth * height + height = length) m?
=26 x5+5x4+4> 5 m= 140 m?
Lateral surface of room = 2 x (length + breadth) = height
—2x(6+5)x4=2x11x4
= 88 m?

9.7.2 Cube

We know that if length, breadth and height of a
cuboid are equal then it is known as a cube. All faces of
a cube are square in shape. All faces are of equal area.

Lateral surface Area=4 = Area of one face = 47 i

And  Total surface area of cube = 6 = Area of one face Lo

=6 P
where [ is the length of each side of the cube.

Figure 9 3¢
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Example 9.20 Find the total surface area and lateral surface area of cube having side 10 cm.
Sol.  'We know that total surface area of cube = 6, where / iz the length of side.

Given, side (/) of a cube = 10cm

So Total surface area = 6 = (10 = 10) cm® = 600 cm?
Now lateral surface area of cube= 4P =4 = (10)$
= 400 em®
Example 9.21 Find the side of a cube whose surface area is 600cm’.
Sal. Give, Surface area of a cube = 600cm?
600
=3 6£1=6GD:~P=—E—=1DD
— £=107 = £= 10

Thus, Side of the cube = 1 0cm,

Example 9.22 Vasu is painting the walls and ceiling of a cuboidal hall with dimensions
15m*10m*7m. From each can of paint, 100m® of area can be painted. How many
cans of paint will he need to paint the room?

Sol. Dimensions of the hall are 15m = 10m » 7m
Since, he is painting walls and ceiling
Surface area ofthe hall = Area ol four walls + Area of top

=2(H+b)h+ &b
=2 (15+10) x 7+ 15 % 10
=2 % 25 x 7+ 150 =350 + 150 = 500m?

=  Surface Area ofthehall = 500m?

Given, Area 1o be painted with 1 can = 100m?

Mumber of C ..
umber of Cans = J00

Thus, 5 cans of paint will be needed to paint the room.
Example 9.23 What will happen to the surface area of the cabe if its edge is doubled?
Sol. Let the edge of the cube be /
then, Surface Area of the cube = 6/
Now, If the edge is doubled, 1.¢. new edge =2/
Surface area 6 (2£)* = 4 (68) =4 = (Original surface area)

Thus, If edge of a cube is doubled then the total surface area will be lour times the
original surface area
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Fxample 9.24 Three cubes each of side 4cm are joined end to end. Find the surface area of

Sol.

the cuboid so formed.

The cuboid formed by join-
ing three cubes is shown,

whose dimensions are TF

I=4+4+4=12ecm b=

h=4cm
.. Total Surface area of the cuboid
=2 (b +bh + hi)

=2(12%x4+4%4+4%12)

Figure 9.37

/] X
~ 2 (48 + 16+ 48) = 224em? Z - T
Example 9.25 There are two cuboidal
boxes as shown in the adjoin- f ~
ing figure 9.38. Which box re- A /o 50 cm
quires the lesser amount of P . 0 em
material to make ? (a) Figure 9.38 ®)

Sol,

e _r—

To find the amount of material to make the box (a) and (b), we have to find the total

surface area of the baxes

Total surface area of box (a) = 2 (#b = bh + he)
=2 (60 = 40 + 40 = 20 + 20 * 60) ¢m?

= 8800 cm?

Total surface area of box (b) = 6 =6 = 30 = 50 = 15000 cm?

So box (a) requires lesser amount of material to make.
9.7.3 Right Circular Cylinder
The cylinder has two congruent circular faces that are parallel to each other. The line segment

2
 fF—> ——» area = mr

J'Irarneal =2nrh

= =
Figure 9.39
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joining the centre of circular faces is perpendicular to the base in most of the cylinders, these are right
circular cylinders. For example, water pipes. tube lights, round pillars etc.

3 r '.
&
To find the total surface area of a cylinder by an activity.

Material Required : Chart paper, Geometry box, Coloured sketch or Pencils.
Procedure :

1.

3

5.

Observation:

To find the surface area of the cylinder, cut a cylinder as shown in figure 9.39.

Curved surface area of a cylinder 15 the area of its curved part, part of cylinder is formed

from a rectangle having length 2mr and width h. So curved surface area of a cylinder 1s 2nrh,

Take a chart paper and draw a net of closed ® T T Y
cylinder as shown in which we have a rectangle of &
gize 22cm * 14cm and two congruent circles of
radius 3. 5em each.

Cut the net from the chart paper.

Now, when rectangle is rolled along
sidel4cm,there is formation of an open cylinder
and height of eylinder will be [4cm.

Close the open cylinder from top and bottom with
two congruent circles of radius 3.5cm (whose

22 my

22
circumference = 2mr = 2 = 7 X 3.5=22cm) cm

Thus, A closed cylinder is formed by suitable transformation.

Total Surface of Area of a cylinder = Area of the given net a closed cylmder
= Area of Rectangle + 2 * Area of circle
= 22¢m * 1dem + 2 x mr?
= (2mr) = h + 2nr?
=2mr ( h+1)

By Step 4, 2mr =22 and in step 3, h= 14
Thus, Total Surface area of a closed cylmder = 2mr (b + 1)
Note :- The word TLateral surface Area' is used for solids with plain surface like cube,
cuboid ete. Where the word 'Curved surface Area’ is used for solids with curved surfaces
e g cylinder, cone, sphere.

VIVA VOCE

() 1. What is the base of a right circular cylinder?
Ans:  Circle.

.2. What is the area of base of eylinder?

Ans: wr?
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Q3. What is the curved surface area of a cylinder?

Ans:  2mrh

Example 9.26 Find the total and curved surface area of cylinder shown in figure 11.40.
Sol.  Radmws (r) of base of cylinder is 2 m and height

(h) is 3 m.
So total surface area of cylinder = 2mr (h + 1)
2 2 (5+ 2) m? =2m < 2 x T 2m 20
22 Sm
=2% — » 2% 7 m'= 88 m?
7 Figure 9.40
ol 440
and Curved surface area = 2nrth=2x = 2 x 5 =20m = 20 = Tm‘ = Tm*

Fxample 9.27, Find the curved area of a cylinder whose circumference of the base is 22cm
and height is 7em.

Sol. Curved surface area of cylinder = 2nrh
={(2mr) * h= (Circumference of the base) = h
=22 % 7= 154cm?

Example 9.28. The curved surface area of a hollow cylinder is 4224cm’. It is cut along its

height and formed a rectangular sheet of width 33cm. Find the perimeter of the
sheet. —

Sol. Curved surface area = 4224 cm®
= (Circumference of the base) » h = 4224 cm?
= (Circumference of the base) = 33 = 4224 cm?

ilem

[-. L
33 Figure 9.41
Since, circumference of the base = length of the rectangle = 128em

Circumference of the base = =128 cm

Penimeter of the rectangular sheet =2 (/ + b)

=2 (128 +33)=2 = 161 =322cm
Example 9.29. A road roller takes 750 complete revolutions to move once over to level a road.
Find the area of the road if the diameter of a road roller is 84cm and length 1m.

Sal. Diameter of the road roller = 84cm

4
radius (r) of the road roller = T 42cm

and length (h) = Im = 100cm
Area of road leveled in 750 revolutions = 750 = curved surface area of roller
= 750 = 2xrrh
_ 22
=T50 = 2 = T ® 42 = 100

= 19800000 cm?
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19800000

= m = 2
100 % 100 1280
Example 9.30 Find the curved surface Area (lateral surface area) of the figures 9.42 (a)
and (b).
s Vi 7
-’ ' o
] 4 | Vs
b _l._':l.rjl...- ; Fi I _,f':.' =i
(a) Figure 9.42 ° i r
(b)
Sol. Figure 942 (a) is cylinderical in shape. So curved surface area of figure 9.42 (a)
= 2nrh cm?
22
=2x — % 35x%x 7T cm?
7
= 154 cm®
Figure 9,42 (b) is cubical in shape, so curved surface area of fig. 942 (b) is
=4F =4 %7« 7 cm?
= 196 cm? em——"
Example 9.31 A company packs its milk pow- e 31
der im cylindrical container whose
base has a diameter 14 cm and height
20 cm. Company places a label
around the surface of the container
(as shown in figure 9.43). If the label ~—
is placed 1 cm from top and bottom. i =
What is the area of label 7 Figure 9.43
Sol.  We have to find the area of the label. As label is placed around the cylinderical container

having radius 7 cm and height 20 cm. Since the label is placed 1 ¢m from top and bottom,
Sa height of label is 18 cm.
Hence area of label =(2 = n # radius * height) cm?

= Zx%-z—xTxlﬂ o = 792 cn¥
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10,

11.

12.

14.

15,

16.

17.

_éxewz’.se 9.4

Find the lateral and total surface area of the cuboid having dimensions:

(i) Gem = S5cm = dem (ii)15m = 12m = 8m (it} 8m = 10m = 8m
Find the lateral and fotal surface area of the cubes having edge:
(i) 8em (i) 12m (i) 15mm

Find the side of a cube whose surface area is 2400 cm®,

NMeetu painted the outside of a cabinet of measure 3m = 2m * 1.5 m. How much surface
area she covered if she painted all cabinet except bottom.

Ashima painted her room of measure 15m » 12m = 7m. How much surface area did he
caver if he painted all except the floor?

Manu wants her room to be painted. If the measures of her room is 20m * 12m x 15m
then find the cost of painting the room except the floor at T 6 per m?*?

A suitcase with measurement 80 cm * 48 cm * 24 cm is to be covered with a cloth. How
many metres of cloth of width 36 cm is required to cover the suitcase ?

What will happen to the surface area of a cube if its edge i (1) tripled (1) halved.
Three cubes each of side S5cm are joined end to end. Find the surface area of the cuboid

so formed.

Find the curved and total surface area of a cylinder whose dimensions are

(i) r=7cm, h=20cm (ii)r=I4cm, h=15m (i) diameter = Tem, h= 12cm
Find the curved surface area of a cylinder whose circumference of the base is 77cm and
height 15 [2em

Find the radius of cvlinder whose curved surface area is 1056cm? and height 12cm.
Find the height of cylinder whose radius is 7 ¢m and total surface area is 968 cm?,

A eylindrical pipe open from both sides has radius 21 em and height 50 em. What 18 its
surface area ?

A road roller takes 250 complete revolutions to move once over to level a road, Find the
area of road leveled if the diameter of road roller is 84 ¢m and length is 1 m.

A closed cylindrical tank of radius 7 m and height 3m is made from a sheet of matel, What
18 cost of tank il rate of matel sheet is 20 Rs per m*.

Multiple Chocie Questions :

(i) Lateral surface area of cube is:

(a) 61 (b) 572 (c) 4F (d) 2

(ii) Curved surface area of cylinder 15

(a) 2rrh (b) mrh {c) 2nr (d) mrh

(i) Ifthe edge ol a cube is doubled then what will happen to the surface area?

(a) 2 times (b) 4 times (c) 3 times (d) Half
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9.8 Volume of Cuboid, Cube and Cylinder

Amount of space occupied by a three
dimensional object is called its volume. We
can compare the volume of objects
surrounding us, Volume of a room is greater
than the volume of a alnurah kept inside it.
Similarly volume of almirab is greater than a
box kept inside it.

Remember to find the area of a region
we use square units. Here we will use cubic
units to find the volume of a solid. For finding
the area we divide the region into square
units. Similarly to find the volume of a solid
we need to divide it into cubical units.

Ohbserve that the volume of each of the

adjoining solid is 8 cubic units. (Figure 9.44) Figure 9.44

We can say that the volume of a solid is measured by counting the number of unit cubes it
contains, Cubic units which are generally use to measure volume are
lcubicem =1lcm*1com=1cm=1cm?
lewbicm =lm*1mx*x1m= 1m
1 cubicmm = 1 mm % 1 mm * 1 mm = lmm?
Now we find some expressions to find volume of a cuboid, cube and cylinder.

9.8.1 Cuboid

Take 36 cubes of equal size (.. length of each cube is same). Arrange them to form a cuboid.
You can arrange them in many ways as shown in the following table :

Table
Cuboid length | breadth|height| I xbxh =V
¥) d,,,—-_-.:l;-:.‘fff""-"'_"-,"'{'-::f;:‘-':;{;‘;;’_‘_:f:j;.,l 12 3 1 |12x%3x1 =36
W
s —
® | )
n- | | .r":-_l,-._:" 3 -
i 4
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(iii) | :

") ez

What do we observe ?
As we used 36 cubes to [orm these cuboids, so volume of each cuboid is 36 cubic units. We

can see that volume of each cuboid is equal to product of length, breadth and height of the
cuboid.

So Volume of Cuboid =7=b x h
As /= bis the area of base, so we can also say that
Volume of Cuboid = area of base = height
Example 2.32 Find the volume of cubeid shown in figure 9,45, {(a) and 9.45 (b)

L

(a) Figure 9.45 ®)
Sol.  Infigure 9.45 (a) length, bredath and height of cuboid is 8 ¢m, 2 em and 2 cm respectively,
So Volume of Cuboid =/*bx h=(8 % 2 % 2} ecm’
=32 ¢m*
In figure 9.45 (b), Area of base of Cuboid is 18 cm? and height is 3 em.
So Volume of Cuboid = Area of base * height = (18 x 3) cm? = 54 cm?

9.8.2 Cube
As we know that cube is a special case of cuboid, where /=b=h
Hence Volume of Cube =/ [ x [ = F i.e. (side)?
Example 9.33. Find the volume of cube having side (i) 5 em (ii) 2.5 em.
Sol. Weknow  Volume of cube = (side)?
(i) Side=S5cm
Volume = (5)* = 125 cm?
(ii) Side = 2.5e¢m
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Volume = (2.5)* = 15.625 em?
Example 9.34 Find the height of a cuboid whose base area is 180 cm? and volume is
900 em®.

Sol.  Given, Volume of Cuboid = 900 cm®
and its base area = 180 e¢m? ; Let h cm be the height of cuboid.

We know that
Volume of Cuboid = Base Area = height
So 900 =180 =< h
: fime oo s
Le. = 1g0 O Cm

Example 9.35 A cuboid is of dimensions 60 ¢m * 54 cm * 30 cm. How many small cubes of
side 6 em can bhe placed in the given cuboid ?
Sol, Volume of cuboid = (60 = 54 = 30) cm® = 97200 cm®
Volume of a small cube = (6 % 6§ = 6) em® = 216 em?

YVolume of Cuboid 97200
Volume of Cube 216

- Number of small cubes that can be placed in the cuboid = =450

9.8.3 Cylinder
In case of cuboid we have seen that volume of cuboid =Ixb x h
Also we have seen that volume of cuboid = Area of base = height
Can we find the volume of a cylinder in the same way ?
Like cuboid, top and bottom of a cylinder are congruent and parallel to each other. Its curved

surface is also perpendicular to the base, just like cuboid.
So the Volume of Cylinder = Area of base = height
=xrt » h = mrh
where r is the radius of circular face and h is the height of cylinder.
Example 9.36 Find the volume of cvlinder shown in figure 9.46 (a) and 9.46 (b)

Tam / I

10em

. =

Figure 9.46 (b)
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Sol.  Infigure 9.46 (a), radws (1) of base = 7 cm and height (h) of cylinder = 10 cm

- : 22
So Yolume of cylinder = mrth = 7 xTxTx10 | o
= 1540 cm?
In figure 8 46 (b}, Area of base of cylinder = 154 m* and height of cylinder =4 m,
So Volume of cylinder = Area of' base * height

= {154 x ) m*= 616 m’
9.9 Volume and Capacity

Volume refers to the amount of space occupied by an object and capacity refer to the quantity
that a contamner holds, For example if a water bottle holds 1000 em® of water, then the capacity of
the water bottle is 1000 cm?.

Capacity is also measured in terms of litres. The relation between litre and cnr' is 1 mé = 1 em?;
1L = 1000 e,

Now 1 m' = (100 = 100 = 100) ¢m® = 1000000 cm?® = 1000L

Example 9.37 A milk tank is in the form of a ¢cylinder whose radius is 1.5 m and length is
7 m. Find the quantity of milk in litres that can be stored in the tank ?

Sol. Volume of milk tank = mrc*h
= [i—le.ﬁxl.ﬁ x:?] m?
=495m° =495 x 1000/ [ 1m® = 10001]
= 49500 /

Example 9.38 A rectangular piece of paper 11 cm x 4 cm is folded without overlapping to
make a cylinder of height 4 cm. Find the volume of cylinder.

Sol. Length of the paper becomes the circumirence of the base of the cylinder and width be-
comes the height of cylinder.

Let radius of cylinder = r cm and height =4 cm
Now perimeter of the base of cylinder = circumference of circle
= 2mr=11

2K —¥r =1] :
p = = 1—4{3111

Volume of cylinder V = mrh

—x—x-xa;] cmt’® =38 5 om®
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11.

12.

_éxewé.w 9.5

Find the volume of a cuboid having dimension

(i) 4m, 3m, 5Sm  (ii)12cm, 8cm, 10em (i) 1.5¢m , 2m, 3.4m

Find the volume of a cube having edge:

(1) Gem (if) 12em (1) 1. 5m

Find the volume of cuboid whose area of base is 24 cm? and height is 3 cm.

By doubling the side of cube. how many times (a) its surlace area becomes (b) ils
volume becomes.

Find the height of a cuboid whose volume is 275 cm® and base area is 25 cm®.

A godown is in the form of a cuboid of measure 60 m * 32 m = 30 m. How many
cuboidal boxes can be stored in it if the volume of one box is 8 m*

Find the volume of a evlinder whose:
(i)r=7cm, h=12cm (ii) r=3.5cm, h= 15cm (iii) r=14mh = 10m

Find the height of the cylinder whose volume is 1.54 m? and whose diameter of the base is
140 em.

Find the volume of a cylinder having base area 1.54 m? and height 3.5 m.

A rectangular paper of width 14 em is rolled along its width and a cylinder of radins 20 cm
is formed. Find the volume of the cylinder.

Water is pouring into a cuboidal reservoir at the rate of 60 litres per mimutes, If the volume
of reservoir is 108 m?, find the number of hours it will take to fill up reservoir

Mulitple Choice Questions :
() Find the area of base of a cylinder.

(a) mrth (b) mr? (c) 2nrh (d) 2mr
(i) Find the volume of a cuboid having dimension 4m = 2.5m = 2m

(a) 20n2? (b) 40m? (c) 30m? (d) 200m*
(i) Ifedge of cube i3 doubled then what will happen to its volume?

(a) Double (b) 4 times (c) 8 times (d) 6 times
(V) =i Vi

(a) 1000 (b) 100 (c) 10 !

(v) The volume of a cube with edge 1.1 is

(a) 13.31 (b) 1.331 (c) 133.1 (d) 1331
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‘ Learning Outcomes

After campletion af the chapter, the students are now able to:
« Differentiaie between plane and solid figures.
« Find perimeter and area of the plane figures (quadrilateral)
* Find area of a polygon.
* Find surface area and volume of some solids (cuboid, cube,
cylinder) and use the concept in daily life.

.'? Answers

Exercize 9.1

1. (i) P-18 cm, A-12 cn? (i) P-40 cm, A-91 cm?

(1i) P-32 em, A-64 cm? (iv) P-72 cm, A-308 cm®  (v) P- 64cm A- 128cm?
2. (1))A-3.08 cn?, P-7.2 cm (i) A-63 cm?, 46 cm (i) A-7.28 cn?, P-8 4 em
3. square, 100 n? 4. 24 5. T 19500

Exercise 9.2

1. (i) 24 cmw?® (i) 21 em® (i) 24 cn?? (iv) 48 cm?®  (v)37.5 cm?® (vi) 28 cm?

2. 40em 3252 m 4. 45 em? 5.50ecm? 6.3%4m* 7. 24 em™6em
8. 20500n% 9. 25m Lo, 0.88m? 11. 691.20
12. (i) (b) (i) (d) (i) (a)

Exercise 9.3
1. 24 cm? 2. 150 m? 3. 100 cm? 4. 128 cm? 8. 31.75 cm?

Fxercise 9.4

1. (i) 88 cm’, 148cm? (ii) 432cm?, 792m’ (1ii) 288ny’; 448m°
2. (1) 256 cm?®; 384cny’ (i) 576cm?; 86407’ (1ii) 900mm?; 1350mm?
3. 20 cm 4. 2lm* 5. 558m° 6. T7200 7. I44cm

8.(1) Qumes (i) One fourth 9. 350cm®

10. (i) 880cm? ; 1188cny’ (i) 1320cm?®; 2552cm® (iii) 264cm” ; 341em’®
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11. 924em 12. 1dem 13. 15em 14. A600cm?®
16. T 8800 17.()(c). (i) (a), (iii)(b)
Exercise 9.5

(i) 60 7’ (if) 960¢cm? (i) 10 4m?

—

2. (i) 2166m® (i) 1728 (3ii) 3.375m°

3. 72 cm? 4.(a)4 tumes (b) & times

5. 11 cm 6. 7200 7.(1) 1848 em® (i) 577 5cm®
8 1lm 9. 5.39m" 10. 17600cm* 11. 30h

12, (i) (b) (ii) (a) (iit) (c) (iv) (a) (v) (b)

=|
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Exponents and Powers

Learnncng Objectives
In this chapter, you will learn:

«  About powers with negative integers as exponents,
« To understand laws of exponents.

« To compare very large and very small numbers.
« To convert very small/large numbers in standard form using
exponents.

10.1 Introduction

In earlier classes, we have already learnt about powers with positive integers as exponents,
expressing the natural numbers as a product of prime factors.

For example 2°= 2x2x2x2x2x2

We say : 2 raised to power 6. Here we say 2 raised
Here, 2 is called base and 6 is called exponent to the power 6.
We also kmow that how to write numbers like _ rExponent
2475 in expanded form using exponents as ke ar
2210 +4 x 100+ T7x 100+ 5 x 100 Base
10.2 Power with Negative Exponents
Weknowthat 3*=3x3x3x3, ¥ =5x5x5and2"=2x2x2 % ... n times
( nis a natural number)
Now try to find out value of 2
as we know
2=2%2%2=8= §=+1
22=2x2 =4 = 8+2 In every step the upcoming result is
2t=2 =2 = 4=2 divided by the base 2 from the previous rf:sug
2" =1= 2+2
So contimuing the above pattern, we get
=1
2l =1+2= <
2
ool L1
2 2x2 27
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1 |

. Rl — T
FeEritaa T
Now consider the following
=3=23x3=3=281

81
¥=3 KJ-‘-<3=2'?=E
7 [ In every step, the upcoming result is divided by
=X 3=9= Fn the base 3 from the previous result. ]
3] —_ 3 —_ E
' 3
3

B g
3 1 3
F=le8 =g
3 : 3
s 1 g 1 1]

3T 3x3 3
- 1 1 1 1
= 0 E— e = ——
73 3 @
From above discussion we have

; 1 |
= 7 or 2* = 37

; 1 1
2= > or 2 77

In general we can say
For any non zero integer *a’

1
a® =a_'“ , where m is a positive integer or a ™18 the multiplicative inverse of 4™ 1.e. a™ x a™ =

l=amxam™

Note : a® and a ™ multiplicative inverse of each other

Alsoif ;1“ is a non zero rational number and m is positive integer. Then

HIEE
q I[p.m i\P

la)
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Example 10.1 Evaluate :

-3
@ 4° @) 5° (i) [5]

111
4 dxdx4 64

Solution : N 4% =

® 7 = 5 (99 3

:'l' 4

o 2P 2 2x2x2 8
() [E B [Ej TF T 333 27
Example 10.2 Find the multiplicative inverse of
) fr
3¢ )87 G|y
Solution : As we kmow multiplicative inverse ofa™ = a™

() Multiplicative inverse of 3 % =3*=3=3x3x3x3 = §1
(i) Multiplicative inverse of 82 =8'=8 x 8§ =04

i) Multiplicative inv féa—.i}_a_ ir_i-ixi—ﬂ
(i) iplicative inverse of | 7| = |- o) Rl iR
Example 10.3 Write the following numbers in expanded form using exponents
(1) 1024.54 (i) 1286.256
Solution We have

4

: 5
— x * * 4 — ——
@ 102454 =1x1000+0%100+2x10+4x 1+ 7+ =

== 1P +0 =10 + 2 <10+ 4 = 10"+ 5= 10+ 4 =102

2 5 6
i 2 = 3 b= - .
(1) 1286256 =1»1000+2x 100+8 = 10+6x1+ 10 . 100 . 1000

=]1x 1P +2x 1P+ 8 %1+ 6= 1P +2x 101+ 5 = 107+6 * 103
10.3 Laws of Exponents

In class VII, we have learnt that for any non-zero integer a, a™ * 8 =a™", when m and n are
natural numbers.

. . p : A
It is also true for any non zero rational number E =x, where p and q are integers and q is not

equal to zero.
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MNow

E R
q i}

Le. K = g

Does this law also hold for negative exponents?
Observe the following -

! 1
(i) We know that 2= 7 and 22 = 57

(v am= o for any non zero rational number a)

11 I 1 1
Therefore 2?‘%23:?-\5?: YRy = T :Ezgs

ie. 2%x23=2°%
N N
@ (3)*x(3)7= | 3 (3

1 1 1
= % — 5 = g = [— T
R i aaa B R

That is (-3)** (-3)=(-3)7

i) §%x§t=

5 I L—
5—3‘-{5‘:5—5:54-:51 . 2" =4 |
(When m, n are natural numbers (m > n) and a = 0)
In general we can sav that if' a is any non-zero rational number and m, n are integers then
fi} e
@ = =a
a
(W) (am) =a™
() (aby*=a™xb"

a®  (al"
o &= )
() a'=1
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Example 10.4. Simplify and write in exponential form.
M (27 %2 @) F+3C () pxp”
(iv) ¥ =<5 x5

Solution: () (-2)°x(-2)*=(-2)"*=(2)** (Sincea™xa"=a"™")
e , 1
= -2)'= (=Y (Since a'm—a—m}
(@ 3°+3°% =35 16 =356 =31 (Since — = amn)
kL
1
(@) Pregri=pgtrii=pti=pl= ? (Singe a™ xa" = a™")

(iv) 5% x5 x 56
e S’_‘tli‘jxsszszlxsﬁ :f_;lxiﬁ
_51--E=5S

Example 10.5. Express 47 as a power with base 2.

Solution : We have 4 = 2x2 = 27
Therefore4 * = (21 = 2%0% [Since (a™) = a™]
= 2 L
1 1
e {Sinceam=F}

Example 10.6. Simplify :

4

(i) () x5 x (=5)° (i) (=3)* = gj} (iii) 1;15"

8
Solution : (i) We have (4)7 = (5)? = (-5)°®
= (4x5x-5)*  (Using the law a®x b™ = (ab)™)
= (100)*
1 . w_ |
5 [Using 2 ™ =]
(i) We have

. 4

(-3)* x E = (13 % — (1) 3@;
= I ed=5 [Since (-1)*=1]

i) <5°
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= lxﬁ"j - 2..3 w0 5..3 — {:X5}3 _ ']G'J _ _1_

2 10?
Example 10.7. Find x so that
(-5p X (-5 = (5)
Solution : We have
(5% (5 = (-5Y
= (R =)
= (EE)={5)

On both sides, powers have the same base different from 1 & —1. (see note
below) So their exponents must be equal.

Equating the exponents on both sides
We havex +t4=T7T=2x=7-4

= =3

Note : x"=1 only if n=0. This will work for any x exceptx=1orx=-1.
Farz=1, I'=1=F..u..=1% or 1°=1 for infinitely many n
Forx=-1, (-1)!=(-1¥=(-1)*= ... =1 or (-1)y* = 1 for any even integer m.

-4
Example 10.8. Find the value of [-]

3
_— [z] [3
Solution : ] | L e

3 )

3 3x3x3x3 a)® _(b)"
T2 T Ox2x2x2 bl la |
_ 8

16

I

o
@ 3 ‘[4J _|

L

e 7.4 ‘3
8 8 8/

B [_&]* 8 8x8x8 512
~|5) & 5x3%5 125

207
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Example 10.9. Evaluate : (i) [E] X [E]

B 4 -
Solution : (1) [%: f[%! = [g]




I
&

]

o [5G} - B

=34 =1’

1
S e

Gxercise 101

3

Evaluate (i) 5! (@) (-3) (i)

g
Simplify and express the result in power notation with positive exponent.

_ (1 x ) 3 4
@ ey (i) [ﬁ] (i) (-5)* [g
() 3%#(=3)" 0 6N <2 (vi) 27+ 21 x 2
Find the value of
O (24 x 3 () (8%27)+ 27
o, \ .

(1ir) [%] +[H +[§] (V) (27+31+ 410

3 = i 1y 52
% [Tl | 6 2 3

Find the value of p for which 57+ 53=5°

F- d i] IJv[i]ﬁ K __211 Im 0
R T e T e
. Ewvaluate
o (s) (6] [1 £y
o 3 @ 3 2 J*’[i’]
Simplify :
3310 %%25 p 251 %
O TSt P e 70

(if Express$ ®asa power with base 2,
(1) Express 125 *as a power with base 5.

. Multiple Choice Questions :
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i) a®xa'=.. ...

{a) am» (b) a™ (c) a™n (d) gm*

@ 37+3%=.....
1

(a) 3 (b) 3 (c) 3° (d) 3%
(i) (2+4P =,

(a) 2 (b) 25 (e) 1 (d) 7
() Valueof (3*Fis=.........

(a) 57 (b) 5% (c) 5 (d) 58
(v) Find xif 5®1=53

(a) 2 (b) 3 (c) 4 (d) 5

10.4.1 Uses of Exponents to express numbers in standard form

First we shall discuss that, how to express very large number in standard form. For example,

®

(i)

Mass of earth is 5970, 000, 000, 000, 000, 000, 000, 000
= 507 x 10#
(Here decimal is moved 24 places to left)
Distance of earth to the sun is 149, 600, 000km
= 1.496 = 10%km
(Here decimal is moved 8 places to left)

It 1= clear from above examples that any number can be expressed as a decimal number be-
tween | and 10 (including 1 but excluding 10) multiplied by a power of 10, such a form of number
15 called standard form. In the same manner, we can express very small munbers i standard form,

For Example

0]

()

Take a small number 0.00000005

We have

0.00000005 = S - —i = 5%10 % (Here decimal is moved 8 places to the right)
100000000 10*

The size of a plant cell is 0.00001275m

_ 1275 1275 1275
100000000 10°«10° 107
=1.275 % 10°m {Here decimal is moved 5 places to right)

From the above discussion we find that very small numbers can be expressed in standard
form by shifting the decimal to the nght.

Example 10.10.Write the following numbers in standard form.

208



(i) 0.00000021 (i) 15240000 (iii) 6020000000000000

21 21

toooo0000 107 1 <107

Solution : i) 0.00000021 =

(i) 15240000 = 1.524 = 107
(i) ©020000000000000 = 6.02 * 103
10.4.2 Conversion from standard form number to wsual decimal form

In last section, we have learnt about the standard form of numbers. In this section, we shall
discuss the conversion of standard form in usual form. Let us consider some examples:-
Example 10.11 Express the following numbers in usual form
() 4.63 % 10° (ii) 7.89 x 104 (iii) 5x10°¢

463
Solution ) 463 x105= ﬁxmﬁ = 463x10* = 4630000
iy  7.80 % 10%*= i S = 0.000789
¢ ' 100 100x10°
5 5
) 5x10% = — = ————— = (.00000005

108 100000000

10.4.3 Comparing very large very small numbers :
Example 10.12. Compare the following:
(i) Weight of A is 2.34 x 10° kg and weight of B is 1.17 x 10* kg
{(ii) Number 8.02 = 10 and 0,802 % 10°
Weightol A 234x10°  2.34x10°

O Weightof B ~ L17x10°  Li7xior 2 10720

. Weight of A is 20 times the weight of B,

Sol.

8.02x107  8.02x107
0.802 =107  8.02+107

- First number 15 100 times the second number.

=107 = 100

(ii) Ratio =

Example 10.13. Find the total mass if mass of hydrogen element is 1.674x10 7" kg and mass
of sliver element is 1.79x10-*kg ?

Sol.  Total mass = Mass of Hydrogen element + Mass of silver element
=1.674 x 107+ 1.79 = 100%=1.674 x 10 =10% + 1.79 =102*
=0.01674 x 10% + 1.79 = 10%
=(0.01674 + 1.79) = 10 = ] 80674 x 10+®
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Example 10.14. During solar eclipse, distance between sun and earth is 1.496 x 10"k and
the distance between earth and moon is 3.84 x 10°%km then find the distance be-
tween the Sun and the Moon.

Sol,

|5 ]

Tukd

During solar eclipse, moon comes between earth and sun.

. Distance between sun and moon

= Distance belween sun and earth — Distance belween earth and moon
= 1496 = 10" — 3.84 = 105 = 1496 = 108 - 3 .84 = 108
= 10% =(1496 — 3.84) = 10 = 149216 = | 492=10Ukm

Gxercise 102

Express the following numbers in standard form.

(i)
(i)

0.000085 (i) 0.00000000837 (i) 4050000
37860000000  (v) 0.00000000000000942

Express the following numbers in usual form:

(i)
(1)

2.5 % 10¢ (i) 5x%10° (i) 7.59 % 10*
1.01001 = 10° (v) 6.8 » 101 (vi) 8.61492 % 10

Express the number appearing in the following statements in standard form:

(@)

(if)
(1)
()
(v)
(vi)

Thickness of a thick paper is 0.07mm
1
mm.
Charge on an electron is 0.000,000,000,000,000,000 16 coulomb.
The speed of light is 300,000,000m/sec.
Mass of the Earth is 5,970,000,000,000,000,000,000,000kg

1 micron is equal io

Diameter of a wire on a computer chip is 0,00000 3m

(vi) Thickness of class VIII Mathematics book is 20mm.

Compare the following:

(i)
()
(i)

If size of plant cell = 0,000012m

Diameter of a wire on a computer chip = 0.000003m

& Thickness of a piece of paper = 0,000016m

Size of plant cell to thickness of piece of paper.

Size of plant cell to diameter of a wire on a computer chip.

Thickness of a piece of paper to diameter of 4 wire on a computer chip.
21



5. Inastack, there are 5 books each of thickness 26mm and 5 paper sheets each of thick-
ness 0.014mm. What is the total thickness of the stack.

. Multiple choice Questions :
(i)  Standard form of 1040352 1s.

(a) 1.040352 » 10° (b) 1.040352 = 107

(c) 10.40352 x 10° (d) 10.40352 = 107
(@} Usual form of number 1.6 = 1(*is:

(a) 16000 (b) 1600

(c) 160000 (d) 160000
(i) Which of following is standard form of 0.000012257

{a) 1.225 x 10° (b)1.225 = 10°

(¢ 1225x107 (d) 1.22 % 10°
(iv) Usual form of 3.2805 = 10 4is:

(1) 302805 (b) 32805

(c) 032805 (d) 0.00032805
(v) 3.03 = 10%is equal to:

(a) 303000 (b) 30300000

(c) 3030000 (d) 300000

‘@ Learning Outcomes
After completion of the chapter, students are able to
« Use powers with negative infegers as exponenis.
« Understand laws of exponents.

« Compare very large and small numbers.
« Convert very large/small numbers in standard form.

$ Answers

Exercise 10.1

. @ (m 81 () 243

2.

Ol= 8|~

1 1 1
(i) “ () 81 () 325 (v) a0 (vi} i
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=
H

-1
L]

-3
&

b,

LA L
W 3 ®

® @ 35
@B p=2 @ 9
m=11
ooes 1
O o6 @ T
e 4

GO 625 (i) '5252' t
O 2° @ s°
O ¢ @b
i) 85x10°
(i) 405%108
(v) 942107
@) 25000 (i)
{v) 1010010000 v)
@G 70=10%mm ()
() 3.0 10°mfsec (v)
(vii) 2.0« 10mm
(i)
(it}

chip.
(1)

computer chip.
130.07mim
(i) a (i) a

() 50 (v)

(i) ¢ (iv) b
Exercise 10.2

iy B37=10°
(v) 3.786 = 10°

0.00000005
6800000000000
1.0 % 1.0 %m
5.97 % 107kg

1

()
(v)
(iii)
(v)

86
(v) 21 (vi) 25

(v) b

0000759
0 00000861492
1.6 * 10 °coulomb

3.0 % 10°m

Size of a plant cell is approximately % of thickness of piece of paper.

Size of plant cell is approximately 4 times the diameter of a wire on a computer

16
Thickness of piece of paper is approximately e times the diameter of a wire on a

{imi) & (iv) d

=
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Direct and Inverse Proportions

Leanning Objectives
In this chapter you will learn:

* About direct and inverse proportions,

« About various terms like demand and supply.

» About Growth in pepulation and land available and other daily life

problenis.

11.1 Introduction:-

In our day to day life, we come across many such situations where variation in one quantity
brings vanation in other quantity, For example,

1. TIfthe number of articles (of same kind) purchased increases, the total cost also increases.

2. More the money deposited in a bank, more will be the interest.

3. With increase in speed of a vehicle, the time taken to cover the same distance will decrease.

4. More the number of workers, less time will be taken to complete the same work.

Obgzerve that change in one quantity leads to change in other quantity. Consider an example.
Aman prepares tea for herself Sheuses 200 m/ of water, 1 spoon of sugar, half spoon of tea leaves
and 30m/ of milk. How much quantity of each item will she need to make tea for five persons?

To answer such type of questions,we now study concept of variation in which we shall discuss
two types of variation or proportion i.e, direct and inverse.
11.2 Direct Proportion

Two quantities are said to be in direct proportion when increase in one quantity (variable) leads to
increase in other quantity (variable) in same ratio or when decrease in one quantity leads to decrease in other
quantity in same ratio. Consider if cost of lkg of sugar is T20 then what would be the cost of 4l sugar?

We see that cost of 4 kg sugar is 4 times cost of lkg of sugar. The cost will be 4 = 20=Z8().

. Increase in quantity of sugar (i.e. 1 kg to 4kg) leads to increase in the cost of sugar (i.e,
T20 to TRO). So these quantities (variables) are in direct proportion.

Similarly cost of 6kg sugar will be T120 and 10 kg of sugar wil be 200,

Study the following table = @
=@

Weight of sugar (in kg) 1 2 3 4 -

Costin< 20 2%20=40 3%20=60 4x20=80 | ---

)
)




Observe that as weight of sugar increases its cost also increases in such a manner that their ratio
remains same.
weight of sugar |

In above example, Ratio = P— =20 (i all cases)

Consider one more example, Let the mileage of a car is 21 km/litre. How far will it travel in 10
litres? The answer is 210km. How did we calculate it? Since in one litre it travel 21kms. Soin 10
litres, it will travel (21 = 10) =210 kms. Similarly in 20 Iitres it will travel (21 = 20) kms =420 kms,
Let the consumption of petrol be x litres and corresponding distance travelled is y km then complete
the followmg table.

Petrol in litres (x) 1 10 |20 (25 | 30 45 50
Disiance In km (v) 21 | 210 420 -- | -- = =

X
As the value of x increases, the value of y also increases. In such a way that the ratio “}j’ does

, , , . |
not change; it remains constant (say k). In this case, it is 21

X
We say x and y are indirectpropurﬁonif;=k Lex=ky

10 20
21 210 420
Where in numerator 1, 10, 20_._. is the petrol consumed in liires (x) and in denominator 21, 210,
420, .. is the corresponding distance travelled in kms (v). So when x and ¥ are in direct proportion

In this example,

x

We can write ? },—2 where y, and y, are the values of y corresponding to the values x, and x, of x
| 1 Z

respectively.

The consumption of petrol and the distance travelled by a car is a case of direct proportion.
Similarly the total amount spent and the number of articles purchased of same kind is also an ex-
ample of direct proportion.

Now observe the following example. Let the present age of a boy, his father and mother are
15years, 45 years and 40 years respectively. Make the following table

Present Age after Age after
Age Five years ten years
Boy's age (B) 15 20 25
Father's age (F) 45 50 55
B 5 L 20 2 | 25 5
F 45 3 50 5 55 11
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Similarly you can make a table to find the ratio of his age to the corresponding age of his mother.
Nowwhat do vou observe? Do B and F increases (or decreases) together? The answer will be ves.

B
Now Is ¥ (ratio) same everytime? The answer is No. So they are not in direct proportion. You

can repeat this activity with other friends and write down the observations,

Note : Variables increasing (or decreasing) together need not always be in direct proportion.

Let us consider some examples where we would use the concept of direct proportion.

Example 11.1 Which of the following quantities x and y are in the direct proportion?

()| x| 8 15 (i) |x 15 35 (i) X 8 9
y |40 |73 ¥ 25 | 45 Yy 6 12
5 X2 X _
sol.  As we know that two quantities x and ¥ are in direct proportion if ; = F_ or ? = K constant.
1 &

() Herex =8 x,=15,y, =40,y,=75

%1 X 151
Now, v “aqp~ s 0y T7575
x,_xz_l
o gkl
1 ¥ 9

Thus, x and y are in direct proportion,
(ﬁ} HEI‘E'. X_i = 15‘ x: — 3-51 Fi = 25, }rz - 45

ﬁ‘tﬁ?p X, 3% 7

Now, }r!_25_5 and y, 45 9

Thus, x and y are not in direct proportion.
(i) Herex =8, x, =9 y =6,y =12

8 4 X g 3

MoB. 0t M 2o 0

Now, y, 6 3 and y, 12 4
B A
. Y

Thus, x and y are not in direct proportion.
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Example 11.2 Find value of a in the following parts, if x and y are in direct proportion:

| x| 8 |13 (i) | = a 12
y |48 | a ¥ 45 60
Sol. (i) Givenx and y are in direct proportion.

X _X g 13
FL j"lz 48 HY

13% 48"

=5 Bra=13=48 = a-= '3, 78
1

(i) Given x and y are in direcl proportion.

e L | — _?'_—E
YW Y 45 60

=  ax60=12x45

'

= &= =8
50

Example 11.3. The cost of 3 metres cloth is T105. Tabulate the cost of § metres, 7 metres,
10 metres and 13 metres of cloth of the same type.

Sol.  Suppose the length of cloth is x metres and its cost is T v

As the length of cloth increases, cost of the cloth also increases in the same ratio, Itis a
case of direct proportion.

x |3 5 7 10 13

y 105 |y, Vi Y, ¥

. . ..
So we will use the relationship =
¥ ¥
() Herex =3,y =105, x =5isy,=?
So usi =22
using Y Y
3.5 5 T05"
We get 105y, or3y,=5%1050ry,= ,Z'f] =175
‘ 37 7 105"
(@ Herex, =7 s0 105y, °oF3y,=7~1050ry, = T = 245
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310 10 105

(m) Here x, = 10 so 105 v, ordy,=10x 105 ory,=— 5 =330
Ya 3,
. 3 1 13 105
(v) Herex, = 13 50 g Y, or 3y, =13 x 105 or y, = ‘gl = 455
- £, K
Here, Note that after finding y, we can also use },_ F_
2 &
5 1 ; Xy X5 = a
e 7oz - inplaceof T — 7 tofind the value of v, and 50 on, as ratio will remain
175y, P g : ¥s e
constant.

Example 11.4 Following are the car parking charges near a bus stop

Upto 4 hours T60

Upto 8 hours T100
Upto 12 hours T140
Upto 24 hours Z180

Check if the parking charges are in direct proportion.
Sol.  Let us make the table from the given data, taking time upto hours as x and corresponding
parking charges as T y
Timeinhours(x) |4 | 8 |12 |24
Charges n ¥ (y) |60 [100 140 |180

lr}IL1 8 2 12 3 x, 24 2

= o AR 7] et 8

Now v "1s5'y, 100 25'y, 140 35'y, 180 15

Here, we observe that although charges of parking increases with hours of parking, but

their ratio 1s not same. So parking charges are not in direct proportion.
Example 11.5 Complete the table if x and y are in direct proportion.
x|2 |4 |x[24]|x |x |30
¥y|7 |y, | 28|y, | 98| 112|y,

o ‘ X X X
Sol. Asxand vy are in direct proportion, So _. =

S . 4x7
—= = ™ k]
M) 777, ©2,=4x7 or y,

23
(11}? EEDTTXE 28x2orx = =8
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L2 u 247
(1) 7_}'4 or2y,=24 x Tory, = 3 = B4
2 Xy 7y =2 %08 or Ky =22 _ g
— = e —_ =
{iv) 7~ 98 or 7x, or X
2 A iy =i e 55
o B — - _
{(v) 77112 or 7x, or Xg 7 2
250 ) 507
{vi) F—; or2y.=50xTor ¥, =5 - 175

Example 11.6 A machine in a soft drink faclory fills 840 botiles in 6 hours. How many
bottles will it fill in 5 hours?

Sol.  Let the number ol hottles that will be filled in 5 hours be x

Now we put the given information in the form of a table as shown below:

Number of Bottles 840 X
Time Taken (hours) & 5
More the mumber of bottles, more time will be taken, So both terms are in direct propor-
ton
@ =L x6=840 x 5
e = % -
840x 5
= X= = T00

6
Thus, 700 bottles will be filled in 5 hours

Example 11.7 Parveen has a road map with a scale of 1cm representing 22km. He drives
on a road for 88km. What would be corresponding distance shown on the map?

Sol.  Let the required distance be x cm.

Scale {in cm) 1 X
Distance (in km) 22 88
More the scale on the map, more the distance will be there. So both terms are in direct
proportion.
i x 88
g s X-——4
22 88 0 2

So, the distance shown on map will be 4 cm.

Fxample 11.8 If the weight of 12 sheets of a paper is 36 grams, how many sheets of the
same paper will weight 300 grams?

Sol.  Let the mumber of sheets with weight 300 gram be x. We put above information in the form
of table as shown below.
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MNumber of sheets 12| =

-

Weight of sheets (in grams) 36 (300

As more the number of sheets of same type, more will be weight. So number of sheets and
thetr weights are directly proportional to each other

S —=——oor k=

36 300 36

Thus, the number of sheets of papers weighing 300 grams be 100,
Example 11.9 A truck is moving with a uniform speed of 45 km/hour.

12 x 122300 100

(i) How far will it travel in one and half hour?
(ii) How much time truck will take to cover a distance of 495 km?
Sol. Let the distance travelled (in km) in one and half hour be x and iime taken to travel 495

ke s y mintues. + 1 hour — 60 min |
Distance travelled (in km) |45 X 495 |
Time taken(in mimites) 60 | 90 | v iy My =S min)
As speed ol truck is uniform, so the distance covered would be directly proportional to
time
, 45 x 45+ 90
(i) Sowahavea—ﬁm‘x— 60 =67.5

So truck will cover 67.5 km in one and half hour

45 495 49560

(i) ﬁ]sﬁasz}’—T 660

So time taken to cover 495 km i 660 minute = 1 Thours
Example 1110 A Sm 60cm high vertical pole casts a shadow 3m 20¢m long. Find at the same time
(i)  The length of the shadow by another pole of height 10m 50cm.
(ii) The height of the pole whose shadow is Sm long.

Sol.  Let the height of pole be x metres and length of shadow 1s v metres, from the given
question we can form the table shown below. We know that 1m = 100cm

Height of pole (in metres) 56 |105]x G EMGOM = S 6
Length of shadow (inmetres) | 3.2 [y [5.0 ' S
X, X o
The case is of direct proportion, so }'—. - F_z Fom aem: = 18 am
| 2
o 36105 ) 3.2x105
(i} Here, 32 _“}, = 56xxy=32x105 s0 ¥~= ~ 55

S0 length of shadow of pole having height 10.5m is ém
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(it)

T
B

10.

11.

56 x G ha=5
—_——— ; x = # =
T T e WE= "33

So Height of pole having shadow Smis 8. 75 m.

=875

[Note: This Question can be solved by converting units in centimetres also.

éwewz‘.w 11.1

Which of the following quantities x and y are in direct variation?

Ml x] 9 12 @[ x| 18] 24 @) [x | 12| 14
v|54] 712 v | 27] 36 v | 20| 24

| x| 15| 9 v [x | 6 | 13
v | 18] 15 v | 9 |195

Find the value of missing quantity if x and y are in direct variation.

@ [x [12 - @ [x [ 13] 7 @ [x | - 17
y |48 | 88 y 56 y | 84| 102

Complete the table if x and v are in direct proportion.

X 2 a 8 (] 15 e

y 8 |20 | b |52 | d 80

A machine in a factory fills 680 bottles in 5 hours. How many bottles will it fill in 3 hours?
Picture of Bacteria enlarged 60000 times attains a length of 3cm. What is the length of
bacteria if it is enlarged 10000 times only.

A bus travels 40km i 30 minutes. If the speed of the bus remain same, how far can it
travel in 3 hours?

[fthe weight of 25 precious stones 1s 50 grams. How many precious stones of the same
type would weigh 4500 grams?

A 15 metres high pole casts a shadow of 10 metres. Find the height of a tree that casts a
shadow of 15 metres under similar conditions.

If the weight of 12 sheets of a thick paper is 40gm, how many sheets of the same paper

|
would weigh 2 3 ke?

In a library, 126 copies of a certain book requires a shelf-length of 3.4 metres. How many
copies of the same book would occupy a shelf length of 5.1 metres?

A mixture of paint is prepared by mixing | part of blue pigment with 3 parts of base. In
the following table, find the parts of base that need to be added.

Parts of blue pigment| 1 4 9 12

Partg of base 5 ~ -
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12. The cost of one Iitre of milk 1s 55, Tabulate the cast of 2, 4 and 10 litres of mulle,
13. A train is running at the uniform speed of 75km/h.
(iy How much distance will be covered in 20 mimutes?
(1) How much time it will take to cover 2530 km?
14. The cost of 12 chocolates is T180.
(i}  What is the cost of 18 such chocolates?
(i) How many such chocolates will be there in 3307
15. Multiple Choice Questions :
(iy  Find 'a' if the given quantities are in direct variation.

X 12 18
v a 30
(a) 15 (b) 20 (c) 18 (d) 16
(i) II'x and y are in direct variation then which of the following is true?

_ | g
@ =k @®xy=k @©@x-y=k (@ =k

(i) Ifthe cost of 5 pencils is T15. Find the cost of 12 such pencils.
{a) ¥15 (b) T18 {c) T36 (d) T24
(iv) A car is moving at a uniform speed of 75km/h. How for it will travel in 3 hours?
(a) 300km  (b)225km (¢) 275 km (d) 150 km
11.3 Inverse proportion:-

Two quantities (variables) are said to be in inverse proportion if increase in one quantity leads to
decrease in other quantity in same ratio or vice-versa. For example, (i) If the number of workers
increases, time taken to finish the same work decreases. (it) if the speed of a vehicle increases, the
time taken to cover the same distance decreases.

Let us consider an example. A school wants to spend T6000 on mathematics books, I the
rale of one book is T40, then how many books could be bought? Clearly 150 books can be bought.
If the price of book is more than 40, then the number of books which could be purchased with the
same amount of money will be less than 150. Observe the following table.

Price of books (in ¥) 40 80 120 200
Number of books that can be purchased | 150 T S0 30
o= 5 T ]

A )

If we double the price of book i.e, 40x2=80, the number of books that can be Eﬁrrchased by

|
same amount will be 150> g 75 (i.¢ halved). if we increase the price by three times i.e. 40<3=120,
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1
the number of books can be purchased with same amount will be 150 Kg =30 (i.e one third). We

observe that price of book increases and number of books purchased by same amount decreases,

Note: The product of the corresponding values of two quantities 1s fixed constant 1.e.

40 = 150 =80 = 75 = 120 = 30 =200 = 30 = 5000

If we represent the price of one book as x and mumber of books purchased as y, then as x
increases, v decreases in same ratio and vice versa. It is important to note that the product xy
remains fixed constant.

MNote: So two quantities x and v are said to vary inversely, If there exist a relation of the typel
xy =k, between them, where k is a constant.

If for x, , x, values of x there are corresponding y, and y, values of y thenxy, =x, y,=k

.
(say) or X Y,
When two quantities x and y are in direct proporiion (or vary directly) they are also writien as

X e yor x=ky(wherek is a constant of proportionality) and
when two quantities x and y are in inverse proportion (or vary inversely) they are also written

as x e< y of 2= E (where k is a constant of proportionality)

Let us consider some examples where we use the concept ol inverse proportion.

we say that x and y are in inverse proportion.

Example 11.11. Which of the following quantities are in inverse proportion?
M [x [12 [36] @) [x [ 18 [54 i) [x |24 |8
v |15 |5 y | 27 |12 vy |12 |36

Sol.  We know, if x and vy are in inverse proportion then o =
) Here x,=12,x, =36, y,=15.y,=5
%, ¥, =12 % 15=180 and x, v, = 36 = 5 = 180
=¥ K[!"r]:-x'l!"riz-lgi'—j
Thus x and y are in inverse proportion.
() Here x =18 x, =54,y =27.y,= 12
X, ¥, = 18 % 27 = 486 and X, y, = 54 * 12 = 648
= 4L TRY,
Thus x and y are not in inverse proportion.
(i) Here x, =24, x,=8,y,=12,y,=36
X, ¥, =24 = 12 = 288 and X yi=8 x 3h = 248
= XY, =% Y, =288

Thus x and y are n inverse proportion.
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Example 1112, Find the value of *a’ if x varies inversely to y.
@ | x 9 36 (ii) | x 15 a
v a 6 ¥ 24 13

Sol. (i)  Givenx and y are in inverse proportion.

KE}’!=JE2 FI
I6x6
=3 Qra=36+0 = a= 9 =24
(i)  Givenx and v are in inverse proportion.
Pi."l:-!"rl=-:‘:'2 Fl
1524
=% 153 =24 =ax> 18 =5 a= 18 =20

Fxample 11.15. If 15 men can build a wall in 24 hours, how many men will be required to do
the same work in 30 hours?

Sol.  Let the number of men required to build the wall in 30 hours be *a’.
We have the following table:

MNumber of men 15 i

Number of hours 24 30

Obviously, more the number of men, less the mumber of hours required to build the wall,
So, both quantities are in inverse proportion.

15 % 24= ax30
15x24
30

Thus, 12 men will be required to finish the work in 30 hours

Example 11.14. A School has 8 periods a day each of 45 minutes duration. How long would
each period be, if the school has 9 periods a day, assuming the number of school
hours to be the same?

= a

Sol.  Let timing of each period be x minutes if 9 periods are there.
We have the following 1able:
Number of Periods | & 9

Timing (mn min) 45 | x

Obviously, more the number of periods less the timing of periods. So, both quantities are
n inverse proporion
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= §x45= 0xx

= Bxd5
9

Thus, each period will be of 40 minutes, if 9 periods are there.

= X

Example 11.15. 8 pipes are required to fill a tank in 2 hours. How long will it take if (i) 6

Sol.

pipes (ii) 12 pipes of same type are used to fill the tank.
Let the required time to fill the tank be x, and x, minutes corresponding to 6 pipes and 12
pipes.

Thus we have the following table [ hour = 60 min
Number of pipes 8 6 12 2 hours = 60 * 2
Time taken to fill tank (in manute) | 120 X, X, =120 min

As number of pipes decreases, time taken will increases and as the number of pipes
increases, the time taken will decreases, so this is case of inverse proportion.

H -~ Bx120=6xx (As in inverse porportion Xy, =X, ¥,)
8120
= X = 6 = 160

Thus, time taken by 6 pipes to fill the tank will be 160 minutes 1.e. 2 hours 40 nunutes.
(@) 8% 120 =12 * x,

CBx120
12

Thus, time taken by 12 pipes to fill the tank i3 80 mimites Le. 1 hour and 20 minutes.

= X, 80

Example 11.16. There are 100 students in a hostel. Food provision for them is for 21 days.

Sol.

Out of 100, 25 students have gone to their home for one month. How long will the
provision of food last for the remaining students?

Suppose the provision last for v days when the number of students remains 100 - 25 =
75. we have the following table.

Number of students| 100 | 75

Number of days 21 ¥

Notice that it is a case of inverse proportion

So 100x21=T75xy

100 = 21
—— =28

hence ¥ 75

Thus, the provision will last for 28 days.

225



i
#

i
H

-3
8

10.

11.

13.

14.

Gxercise 113

Which of the following are in inverse proportion?

@W|x]| 8 |6 (i) |x 15 5 M | x |24 | 8
v|9 |12 vy | 18 | 356 v |20 | 60

@) x [12 |I8 W [x [ 25 | 10
v |24 |20 i 20 20

Find the value of *a” if x and y are in inverse proportion.

@lx /16| 8 m | x 12 27 (i) | x |25 a
v 9 |:a i a 4 i ] 20

If a box of pens is given to 25 children, they will get 3 pens each How many pens would
each child get, if the number of children is reduced by 107

A batch of tablets were packed in 10 boxes with 6 tablets in each box. If the same batch
i packed using 12 tablets in each box. How many boxes would be needed?

A company requires 36 machines to make a product in 54 days. How many machines
would be required to make the same product in 81 days?

& pipes are required to fill a tank is 1h 20 min, How long will it take if only 5 pipes of the
same type are used?

A train takes 2 hours to reach a destination at speed of 60km/h. How long will it take to
reach the destination at 80km/h?

A car can finish a certain journey in 10 hours at the speed of 32km/h. By how much should
its speed be increased so that it may take only 8 hours to cover the same distance?

Tiwo persons could fit the AC unit in a house in 2 hours, One person fell ill before the worlk
started. how long would the job take now?

Arrangement of tables & chairs in an exam hall 1g done by 10 workers in 2 hours. How
many workers will be required to do the same work in 4 hours?

A [actory requires 42 machines to produce a given number ol articles in 63 days? How many
more machines would be required to produce the same number of articles in 54 days?
There are 200 students in a hostel. Food provision for them lasts for 10 days, How long
will these provision last, if 50 more students join the hostel?

If a box of sweets is divided among 24 children. they will get 4 sweets each. How many
would each get. if the number of children 1s reduced by 8.

In a television game show, the prize money of T1,00,000 is to be divided equally among
winners. Complete the following table and find whether the prize money given to an indi-
vidual winner is directly or inversely proportion to the numbers of winners.

No. of winners | 2 4 5 8 10

Prize money of each winner | 100000 | 30000 - - -
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‘® Learning Outcome
After completion of the chapler, the students are now able to:

Understand direct and inverse porporfion.
Understand various terms like demand and supply.

Multiple Choice Questions :

(i)  Ifxand v are in inverse proportion then which of the following is true?
%
(@) xy=k {b);=k @x+y=k (dx-y=k
(i)  Find a if x and y are in inverse proportion;
x |30 |24
y |12 | a
(a) 18 (b) 20 (c) 15 (d) 16
(i) 10 men complete a work in 20 days. In how many days 25 men will compleie the
work?
(a) 4 (b) 16 (c) 12 (d) 8
(v) A farmer has enough food to feed 20 animals in his cattle tor 6 days? How long

Un

their use in daily life.

would the food last if there were 10 more anumals in his cattle?
(a) 3 (b) 8 (c)4 (d) 10

derstand about growth in population and land available and

11.
14.

11.
14.

$ Answers

Exercise 11.1

(1), (1) 2. ()22(m) 104(m) 14 3.a=5b=32,¢c=13.d=060,e=20
408 bottles 5. 0.5¢m 6. 240km 7. 2250 stones
22.5m 9. 750 sheets 10. 189 copies

20,45, 60 12, 110, ¥220, 2550 13.(i) 25km (i) 3hr 20 min

() T270 (i) 22 15, ()b (i) d (iii) ¢ (iv) b

Exercise 11.2

(1), (1), (v) 2.(1) 18 (i) 9 (i) 10 3. Spen 4. 5 boxes 5.24 machines
1 hour 48 nun 7. 1 hour 30 min 8. 8km/h 9, 4 hours 10. 5 workers
48 machines 12. B days 13. 6 sweets

25,000, 20,000, 12,500; 10,000 15. (1) a (i) c (i) d (iv) ¢

=/
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Factorisation

Leanwing Objectives
In this chapter, you will learn:

« About factors of algebraic expressions.

+ How to make faciors.

« About different methods of factorisation.

12.1 Introduction

In earlier classes, we have learnt about factors of composite numbers, let us consider a natural
number, (say)
42 = 1%42 Here 1 and 42 are factors of 42.
Or 42 = 1=2%21 Here 1, 2 and 21 are factors of 42.
Or 472 = 1=x2x3=7 Here 1. 2; 3 & 7 are factors of 42.
As we know that | is neither composite nor prime number.
Therefore 2, 3, 7 are prime factors of 42. Similarly the prime factors of 30 are 2, 3, & 5
and the prime factors of 70 are 2, 5, & 7.
Similarly algebraic expressions can also be expressed as the product of their factors.
12.2 Factors of Algebraic Expression:
In Class VII, we have learnt that terms of algebraic expressions are formed as product of
factors. For example, in algebraic expressions 3xv, the
term 3xy is formed by factors 3, x and vi.e. 3xy=3=xxy Sinoe Sxy cidi also be Writtan as
here 3, x and y are factors of 3xy. . 1=3=xx=y, Note 1 is a factor of 3xy.
We observe that these factors 3x & v of 3xy which Infact 1 is a factor of every term.
further cannot be expressed as a product of factors, called But we do not show T 8.5 sepa-
Trreduciile I‘atl‘.urs’_r - : rate factor of any term, unless it is
Note that 3+(xy) is not irreducible form of 3xy. Since specially required,
the factor xy can be further expressed as a product of x
and y Le. Xy =x*y
Let us consider the expression 5x (x+3}).
It can be written as a product of factors 3, x and (x+3) ie Sx(x+3) =35 2 x = (x+3)
Similarly Irreducible factors of 12x (y+3) (z+5) are 2, 2, 3, x, (y+3) and (z+3)
Also, the product of 2x+3 and 2x-3 = (2x +3) (2x-3)=4x" -0
We can =ay that 2x+3 and 2x-3 are factors of 4x2-9. we can write it as 4x>-9= (2x+3) (2x-3)
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12.3 What is Factorisation

As we have learnt, when an algebraic expression can be written as product of two or more
expressions then each of these expression is called a factor of the given expression. To find factors of
a given expression means to obtain two or more expressions whose product 1s the grven expression.

The process of writing an algebraic expression as the product of two or more algebraic expres-
sions is called factonsation. Thus. factorisation is the reverse process of multiplication.

For Example

Product of 5xy and (3xy—7) is 5xy (3xy — 7) = 15x%*-35xy and factors of 15x?y? — 35xy are Sxy
and (3xy-7)

Similarly product of (2a+3b) and (2a-3b) is (2a +3b) (2a - 3b) = 4a”-9h” and factors of 4a®-
Ob* are 2a + 3b and 2a - 3b.

Now we shall learn the factorisation of expressions by different methods.

12.3.1 Method of finding Common Factors
In this section, we shall learn about how to take out the comamon factor (s) and use the Distribu-

tive property
abtac =axbzxaxc
=ax(b+xg)
—a(bo)
Example 12.1. Factorise : 2x+6
Solution- We shall write each term as a product of irreducible factors.

Here 2x=2#% and 6=2x3
Hencedx +6=2»x+2 %3
Observe that both terms have ‘2" as common [actor.
L2 6=2x({x+3)=2(x+3)
Example 12.2. Factorise : 7a* + 14a
Solution:- Here Ta'=7 xaxa and lda=2x7xa
Observe that both terms have *7’ and ‘a’ as common factors
Hence7a’+14a = Txaxa+2xTxa
=Txax(at2)
= Ta(at2)
Example 12.3. Factorise : 5x°y — 13xy’

Solution : Weknow Sxly = Sxxxxxy and 15xy?=3x5xxxyxy
Both terms have 5, x and y as common factors.
Hence 5% — 1535y = Sx*x=xxXx»xy—-3xSxg=yxy
= SXXXyix-dy)
= Sxy (x=3y)

229



Example 12.4 Factorise : 14x’y* + 10x%y + 8xy°

Solution :

We know l4x?y? = 2 xT xx 2 x x y *y
10y = 2x5xx=xxxy
Sﬂﬁ=zxzxzxxx};x}r

Therefore, 14x?y? + 10xly +8xy? = 2% Txxxx®yxy+2 = Suxxxry+
zxgxzxxxyx}r

= Zxxxyx(Tuxxy+Sxx+2x2xy)
Here three terms have 2, x and y as common treducible factors.
= 2xy (Txy + 5x + 4y)

Example 12.5 Factorise : 4x*+ 9x + 18

Solution :

Here dx2=2x2 »xxx Ix=3x3 xxand 18=2x3 =3
We observe that there i1s no common term in the given three terms:
In such cases, 1 15 the common factor and the given expression will be written as it i3,
Hence 4%t +9x + 18 = 2x2xx¥xx+3 %I xx+2x3x3
= 1 (222xxxx+3x3xx+2x3x3)
= 4x? + 9 + 18

Note: We cannot factorise such algebraic expression if there is no common factor among the
terms.

Example 12.6 Factorise the following:

Solution ;

()3a(x+y)-5Sb(x+y) (ii)2x—¥y)+S5(x—y¥)
(iii) 6x (2a — 3b) — Sy (3b — 2a)
(i) We have, 3a (x+v) -5b (x +v)
Observe that, we have two terms 3a (x + v) and 5b (x +y)
Clearly, (x + y) is a common factor among them
Hence, 3a(x+y)—5b (x+y)=(x+y)(3a—5b)
(1) We have, 2(x -y} +5 (x—y)
Here, we have two terms 2(x — y)* and 5 (x — y).
Clearly (x~v) 18 a common factor among them
Hence, 2 (x—yP+5(x-y)=x-V[2(x-y)+5]=x-y) (2x-2y+5)
(1) We have, 6x (2a-3b) —5v (3b - 2a)
Rewnite second term -3y (3b — 2a) = -3y [~(2a - 3b)]

= 5y (2a - 3b)
Hence, 6x (2a — 3b) —5v (3b — 2a) = 6x (2a —3b) + 5y (2a —3b)
= (2a — 3b) (6xt5y). (Taking common (2a — 3b))
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12.3.2 Factorisation by Regrouping Terms

In last section, we have discussed the method of finding common factors in which given alge-
braic expressions have common factors. But sometimes, we have such algebraic expressions which
cannot be factorised directly that can be factorised by regrouping terms. We shall discuss such
factorization as follows:

Consider the expression 3x + 3 + dxy + 4y

Here you can notice that no factor 1s common to all the terms but first two terms have commaon
factor 3 and the last two terms have common factors 4 and y. So in this type of sums, we regroup
ihe tems on follows;

In this case, we write (3x + 3) and (4xv + 4v)

3x+3 = 3Fxx+Fx]
Jxx+1)
4xgxy+dxy
dxuxxy+dxyxl
4y (x+ 1)
Hence 3x+ 3 + dxy + 4y = (3x +3) + (dxy + 4y) = 3 (x+]1) + 4y (x+])

Now here we have two terms

Observe, we have common factor (x+1) m both terms. Combining these two terms.

3x+3+dxy+dy =3 ER+D+4yx+ D=x+1)(3+4y)

Thus, The algebraic expression 3x + 3 + 4xy + 4y 1s now in the form of a product of two
irreducible factors,

Hence (x+1) and (3+4y) are the factors of 3x + 3 + dxy + 4y,

Suppose that the above expression was given as 3% + 4y + 4xy + 3 . Then it may not be easy
to factorise directly. For that we have to rearrange the terms after observing,

Rearranging the expression as 3x + 3 + 4xy +4y allows us to form groups (3x+3) and (dxy
H4y) leading to factorisation. This process is called regrouping. Regrouping may be possible in more
than one way. Suppose, we can regroup the expression as 3x + 4xy +3 + 4y

Now3x+4dxy+3+4y = (3x+4xy) +(3+dy)

=% (3+4y)+ 1%(3 + dy)
=@ +H4y) (x 1)

The factors are the same, although they appear in different order.

Example 12.7. Factorise the following expressions.

and 4xy + 4y

(i) Sxy +Ty—-5x*-Tx (i) ax —ay + bx — by
(iil)Sp*— 8pq — 10p + 16q
Solution : (i) Stepl Check if there is a common factor among all terms. [ere, we have no
common factor,
Step IL. Observe that the first two terms have a common factor v,
ie Sxy + Ty =v(5%+7) ....... (1)
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Now, observe that in last two terms, there is %" as a common factor,
5 Tk = X (5%5T) v (2)
putting (1) & (2) together, we have
Sxy+Ty—-52-Tx =vy(5x+7)-x{5x+7)
= (5x+7)(y—x) [Taking (5% + 7) common]

i) Given that

@ Here taking common a
ax —ay + bx —by from first two terms and

= ax-y)+tb(x-y) b from next two terms

= (x=-vy){at+h) [Taking (x — y) common]

(ili) Given that Taking common ‘p’ from
5p* — Bpg — 10p + 16q first two terms and -2°

= p(5p - 8q) - 2 (5p — 8q) from next two ferms

= (5p—8q) (p-2) [Taking common (5p — 8q)

_éxewz’se 12.1

Find the common factors of the given terms.

@ 15x 25 (i) 3y, 33xy (i) 7pg, 28p’g’

(v) 2x 345 (v) dabc, 24ab? 12a%h  (vi) 12x%, -6 36x
(Vi) 4xy?, 10532 8sfylz  (viil) 3x7, 5%, 9

Faclorise the following expressions:

(i) 6x-48 (i) Tp-l4q (ii) —24z+30z2

(iv) 18 m+27a fm (W) 25xviz— 15x%y2 (vi) a’bc +abic + abc?
(vii) pxiy +qxv + myz (vii) 10pq-15qr+20rp

Factorise:

@ 3a@p-3q)-5b(2p-3q) (i) 15a (x*+v) -10b (x*+v7)

(i) 4@E+yP+2x+y) (iv) (2a — 5b)* = 10b — 4a

v) (54+3my-5/-3m

Factorise:

() =x*+xy+6x+ 6y (i) y~yz-3y+3z (iif) 12xy—8x = 3y-2
(iv) a’bh —ab® +4a—4b (v) ¥*-6x+x—-6

(v) a*+ab(1+b)+b* (Hint: First multiply middle term)(vii) 3px — 6py — 8qy+ 4qx
(vit) 7 + 7pq — par
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5. Multiple choice Questions:
(i} Common factor of 10xy and 12y is

(a) 10x (b) 2xy (c) 2y (d) 2x
(@  Common factor of 5a°b and 9xy? is

(a) 1 (b) O (c)ab xy (d) ax
(ii) ~8p* - 20pq + 28 p’q

(a) 4p (2p + 59 — 7pq) (b) 4p (2p—3q + Tp°q)

(c) 4q (2p - 39 + 7q) (d) 4p (2p — 3¢ +7pq)
(v) 32I-mpP+(21-m)=

(a) (27— m) (67— 3m + 1) (b) (21 — m) (6] —2m)

(©)3(2/-m)(2/-m+1) (d)2I-m)(3+2/-m)
() p'-pqtpr-gr=

(@p-npEt+tq ®p+n@-p

@ @+tnp-q (dp-q@-p

12.3.3 Factorisation using Algebraic Identities

In last section, we have learnt about the factorisation of algebraic expressions using common
factors method and regrouping method, In this section, we shall discuss the factorisation using alge-
braic identities.

We know that

i (athyF=a+2ab+b% ... () (i) (a-b)f =a’—=2ab+ b ...

@ f(a+b)la—-b)=a*-b ... (III)

When the given expression is in the form of a*+ 2ab + b or a” — 2ab + b? ora’ — b? thenit
can be converted in the form of (a + b)®. (a — b) or (a — b} (a + b) respectively. then it can be
factonised by using above identity. The following examples illustrate it.

Example 12.8. Factorise :
(i) x*+ 10x+25 (i) y' — 6y + 9 (iiii) 25m? +30m +9
(iv) 9p* — 24p + 16 (v) p* + 2p’q* + ¢

Solution ; Given expression has three terms. therefore it does not fit identity (i), Here two
terms ie. first and third terms are perfect squares with positive sign so it 18 of the
form a’+ 2ab + b? or a? — 2ab + b?

(i) Wehave , x*+ 10x+25=x*+ 10x + 3
First and third terms are perfect squares in form of a” and b* (wherea=x b =15)
and middle term is in the form of 2Zab =2 (x) (5)
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Lt 10+ 25 =x+2{x) (5) +5
Thus ¥ + 10x + 5= (x + 3) [ a* + 2ab + b*= (a+b)’]
(i) We have, y? — 6y + 9=y — 6y + 32
Here, First and third terms are perfect squares in form of a* and b? where a=y, b=3
and middle term is in form of 2ab =2 (y) (3)
y-Gy+3t =y ~2 () (3)-+32

Thus ¥* — 6y + 9= (y - 3) [ a = 2ab + b? = (a - b)?]
(i) 25m? + 30m + 9 = Stm? + 30m + 32
= (5m)? + 30m + (3)? [Here a = 5m, b= 3]
= (Smy +2(5m) (3) + (3 = (5m+3)?
Thus, 25m? + 30m + 9= (5m+ 3§
(iv) 9 —24p + 16 =3%* —24p + 4
= (3p)* — 24p + 4? [Here a = 3p, b= 4]
= (3pF - 20p) ) + 4#=(3p - 47
Thus, 9p*— 24p + 16 = (3p — 47
(v)IWe have, p* + 2p* ¢ + q* = (p*F + 2p°¢* + (¢°F
=(p?F + 2(p) (g") + (¢°F

=('+q)
Thus, p*+ 2piq? + ¢ = (p? + )
Example 12.9. Factorise the following :
o 16
(i) a*-15 (ii) 4x*-9 (iif) 49x-36y° (iv) 7oy = o2t

Solution :

(v) 16x° — 14457

Given expressions has two terms, both are perfect squares with second term is
negative. So these are of form a® b =(a-b)(a+b)

i) @ 25-a5=@a-5) @+

(M) 43— 90=242 3= (2x)p-32=(2x-3) (2x + 3)

(i) 49x* — 36y° = T2 — 6%y = (Tx)? — (6y)* = (7x — 6y) (7x + 6Y)

9 16 3 4- (3 ]"' [4 &
i il 21 = =gy <|=
CURPo Al T & i s e
l 3 A4
—--z —Xy+—2
4 5 4 5
(V) 16x° — 144x3 = 16x? (x2-9) [Taking 16%* common)]

= 16%° (x-37) = 16 (x-3) (x+3)
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Example 12.10. Factorise the following :

(i) a*— b* (ii) p*— 81 (i) 16x*—1
Solution : i) a*-b* = (@) - @
= (a*-b?) (a*+b?) [Applyving identity a*-b* = (a—b) (at+b)]

= (a-b) (ath) (a*+b")  [Applying identity ab? = (a-b) (at+b)]
i) p* - 81 = () - &

=@ -9 @ +9)

=(p*-3@P*+9 [Applying Identity a*-b® = (a-b) (at+b)]

=(p-3) (pt3) (p™+9)  [Applying Identity a*-b* = (a-b) (ath)]
({ii)16x* — 1 = 43(x2P - 12

= (4x3) — (17 = (4x2— 1) (4x3+1)

= (2% - 1) 42+ 1)

= [(2x)* —17] (dx* + 1)

=(2x-1)(Ex+1)(4xr+1)

Example 12.11. Factorise the following :

(i) x*~2xy+y*—z (ii) 252 — 4b* + 28bc — 49¢7
(i) x*— (x - 2)*
Solution : (i) We have, x*2xy+vy* -2
=(x-2xy+y) -2
= (x—yy-2 [ a*-2ab+ b? = (a-b)?]
=x-y-2)(x-y+2z) [ a*b? = (a-b) (ath)]

() 254 — 4b* + 28be — 49¢2
= 25a% — (4b* — 28bc + 49¢Y)
= 25a% — [(2b)* - 2 = (2b) x (Tc) + (7c)]
~ 25a% - (2b-Tc) = (5a)* — (2b—T¢)* [~ a*-2ab+ b® = (a-b)’]
=[Sa—(2b—70)] [Sa+ (2b—-Tc)] [ a*-b% = (a-b) (a+b)]
= [5a— 2b + 7c)] (5a + 2b —7¢)
i) x* - (x — 2y
= (x - [(x - 2)°F
= [x*= (= 2)] [x* + (x=2)]
= [x—(x-2) (x+x-2)] [+ (x- 2)']
= x-x+2)(x+x-2) [+ (x-2¥]
= 2 (2x -2} [¥* + (x-2)7]
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12.3.4 FACTORS OF THE FORM (x+a) (x+b)

Inlast section, we have leamt the factorization of algebraic expressions using algebraic identities, In this
section, we shall discuss such tvpe of algebraic expression which are in the form of %*+ £x + mi.e. which
does not contain two perfect square terms, Let us discuss how we factonise such expressions.

For factorising an algebraic expression of the type x* + £x + m, we use identity x* + (a+b) x +ab
=(x+a) (x +b). For this we find two factors a and b of m (1.e. the constant term) such that

ab=manda+b=¥

ie. Sum of both factors = Coefficient of x and Product of both factors = Constant term

Example 12.12. Factorise : x* + 14x + 33
Solution : StepI. Find the two numbers whose product is constant term (1.e. 33) and
sum is the coeflicient of x (iLe. 14)
Step 1.  Since the product is positive. Therefore ,....r;m::;\;' ~

both factors of 33 will be either positive or . ¢ « 33 (1) x (-33)
negative. >3 % 11| (<3) x (-11)
Step IIl. But the sum is positive so both factors N e 3

of 33 will be positive.
Step IV. Factors of 33 are 1x33, 3x11 one pair from above factors is taken
whose sum is 14 1.e. 3 & 11,
Therefore the required numbers are 3 & 11
X'+ 14x+33 =x*+(G+11)x+33
=(x+3)(x+11) | By using identity
d+(ath)x+tab=(x+a)(x+h)
Example 12.13. Factorise : x*—5x + 6
Solution : We want to find two numbers (integers) whose sum 1s -5 and
product is 6, Here sum is negative, therefore, both factors of 6 e T
will be negative. i.e. 6=(~1) x (-6) or (-2) * (-3) g—’ Product =6 )
1

required factor of 6 are (—2) and (-3). ¢ 6 | -1) ~ (-6) ,,J
Therefore X’ Sx+6=x* + {(-2) + (-:3)} x + (2} (-3) {2 * 3 | D) * \i—_ﬂ))
=(x~2) (x-3) TR
Example 12.14 Factorise : p*+ dp — 12
Solution ; We find two numbers whose product is (—12) and sum 15 4.
Since product is negative, one number will be positive and the other number will be
negative.
and the sum is positive, so numerically greater of two numbers will be positive. So
the required factors are 6 and (-2). N . T
Therefore ptdp-12 = p+ {6+ (-Dp-12 Produit- = <12 )
= p'+6p-2p-12 (1) = 12 |1% (-12)
= p{pt6)-2(pt+6) (-2) * 6 |2 % (-6)
= (P +6) (-2 = g
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Example 12.15 Factorise : y*— 4y — 45
Solution : We want to find two numbers whose product is (-45) and sum is (-4)
Since the product i3 negative therefore one of numbers is positive and the other
number is negative.
Since sum is negative, therefore. numerically greater of two numbers is negative,
So, the required mumber are (-9) and 5.
yody—45 = ¥+ {9+ 5)y—45(/'_f;;;]:ct = —45
= yi-9y+ 5v—-45 F (1) * 45| 1% (-45)
V- Sty TS0 O
— o_— 1—5}“9 5 x (-9)
= -9 y+3) "

GSxercise 122

1. Factorise the following expressions:

M x&+ 10x+25 (i) y>—8y+16 (iii) 25p*+ 30p + 9

(tv) 49a’+ Bdab +36b*  (v) 100x — 80xy + 16y

(v) (ptq)* —4pq (Hint expand (p+q)® first)

(vi) £+ 262 m* + m? (i) 4x? — 8x+ 4 (Hint ;First take common 4 from each term)
2. Factorise the following expressions:

@ 258 — 6412 (i) 49x - 36 (i) 28x— 635
4
(1v) 35 o E}’E (V) 8x%- 72" (Hint | taking x common first)

1) (pta) - (pq) (vii) 16a%h? - 25

(i} (x*-Zxyt+y')—z'  (Hint : First use identity a* — 2ab + b? = (a-b)* then another)
3. Facionse :

i x*-y (i) a*— 81 (i1i) m*— 256

M) p*— (qH)p (v) a* — 2a%b? + bt
4. Factorise the following:

@ a*+2ab+b*-—¢c {(i)]-9°+24m- l6m? (iii) 25p* — 40pq +16q*-491
5. Factorise the following expressions.

@ = +Tx+12 {i} y*-10yv+ 21 (i) a*+ 3a- 18
(v) 3p*+ 18p—48 (Hint: taking common 3 from each term)
I (i) x*—11x—42 (vil) Sx* + 25x+30

(vi) 3y* — 21y + 36
. Multiple choice Questions :
(i) 4p*-20pq + 25¢’
(a) (4p-5q) (b) (2p-5q)° (¢) (2a-5p)  (d) (49-25p)°

() 4% -9x=
(a) x* (4x-9) (4x+9) (b) x (2x-3) (2x+3)
(o) ¥* (2x -3) (2x+3) (d) x* (2x-3) (2x+3)
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(i) (atb)’ - (a-b)’

(a) —dab (b) 2a+2b (c) 2a-2b (d) 4ab
(iv) m?-14m-32-=

(@) (m + 16) (m - 2) (b) (m-16) (m-2)

(c) (m-16) (m+2) (d) (m+16) (m+2)
) p-p

(&) p (1) ®) @D e+t @p -1 (@p-1)Et)

12.4 Division of Algebraic Expressions

We have learnt about addition, subtraction and rultiplication of algebraic expressions, Now, we
will learn how to divide one algebraic expression by another. We know that division is the inverse
operation of multiplication. Thus 7 = =35,

gives 35+5=7 or 334+ T=5
Similarly (1) 4x = 3x* = 12x*
Therefore 1253+ 4x = 3%
Or 12x* + 3x* = dx
(1) Ix{(x+2)=3x2+6x
Therefore (Gx*+6x)+3x=x+2
Or (32 +6x) + (x+2)=3x

Now we shall learn how the division of one expression can be done by another expression.

12.4.1

Division of a monomial by another Monomial :
In this section, we shall learn the division of a monomial by another monomial.
Consider 12x%+ 3x
We may write 3x and 12x* in irreducible factors.
Ix = 3xx
and 1283 = 2 %2 x 3= xwx=x
Or 12 = 3 xxx2x2xxxx (Here seperate 3x from

Il

(3x) » (4x7%) factors of 12x%)
Therefore, 12x%° + 3x= 4%°
This process is tedious and time consuming, so there is a shorter way by cancellation of

common factors lilke we do in division of mimbers.

i 35y = e i 28 7

L& - = 5 = ﬁ =
N 125} 2X2xPxEXXxX
Smula.rl}' IE_KJ_.E:;K:?: 3\}; =7 %D ¥xux=4x
ALTERNATIVELY

Pivision of & monomial by a monomial

We have,
Quotient of two monomials = (Quotient of their coefficient)
% (Quotient of their vanables in two monomials)

<)

|x)

12x} [12'
3

For Bxample: 12x* + 3x = —— =
or ple x 3%

= dx* ' = 4x* (Using a™ = a° = a™")
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Example 12.16. Divide : (i) 12x° by —4x®  (ii) (=18y°) by 3¥* (iii) —4x%y* by 125%y

Solution : (1) 1283 = 2 x 2% F XXM XU HXXY
and 4x = D x2XYxHRAKX
IETEEES S S5 & < .
Therefore 12x° + (—4x7) = Ixdxix gk =3I xxxx= -3Ix
@ ALITER
5 3 1215 {E }i—j ! 53 1 i T n s
12x° + (—4x%) = 4x’=l—4 3 | =3 xx%*=3x! (Using 2" + a* = a™")
(i) =18y = A KIxFxyryRy
and 3t = I xyxy
Exﬁx}.i}*v}fxy
Therefore —18y* + 3y* = 3xyxy = 2x3xy= —py

ALI’I']ER

18y 13\ [:q

. 3}.-3 = Jya = T
- uﬁxy""{Usiﬂgﬂ"'*f:am}
= —ﬁ}'l :_EE'F
4133(5 YS
@ )10y = et [ ?]

| -
- [ 3 (yl’ 3x
12.4.2 Division of a polynomial by a monomial

In last section, we have learnt the division of a monomial by another monomial, In this section

we shall discuss the division of polynomial by a monomial.
Consider the division of a polynomial 6a* + 8a® + 4a by a monomial 2a. We shall factorise first

X

Le. 6a’ + 8a® +4a=2a (3a* +4a+ 2)
2a(3a +4a +2|
(6’ + 8a’+4a)+2a = :
2a
= 3a’+t4a+2

We can divide it without making factors i.e. directly as follows:

Gal +8a2+4
(6a° + 8a® + 4a) + 2a= — 0 T8

2a (Divide each term by
6a’ Sa" 4a the given monomial)
= 22 "2 2
= Jal+ 4y -2
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Let us explain the above division by taking more examples.
Example 12.17.Divide: (i) 6x*+ 24x® — 5x* by 3x* (i) (5" — 10y* + 3y7) + (-5y')

6% 4+ 243 - 527
ix?

Solution : (i) We have (6x* + 24x* — 5x%) + 3x* =

6x* I- 24x* 5x* (Dividing each term
3x*  3x*  3x" by the given mono-

mnial)
= 2x*+8x-7
3
S5y* -10y° +3y*
(i) We have (5y* —10y* + 3y%) + (-5y") = Y ..{E_)'S};r; !
L ANE S 5
e b R

12.4.3 Division of a Polynomial by another Polvnomial (Binomial)
In last section, we have learnt the division of a monomial or polynomial by a monomial In this
section we shall discuss the division of a polynomial by a binomial,
Here, we discuss the cases with zero remainder and methods for division of polynomial by
binomial with the help of examples.
Example 12.18. Divide as directed :
@ S2x+1) (Bx+5)+2x+1) (@20 (Y +5y+3I)+5(y+4)

5(2x-+1)(3x + )
Solution : (i) We have 5 (2x+1) (3x+5)+(2x+1) = (25+1)
= 5(3x+5)
)ﬂ“(yﬂf](y‘ +5y+3)
(ii)We have 20 (y=4) (V' + Sy =3} + 5 (y+ 4) = ’5’1 ( M)

= 4 (y*+ 5y +3)
Example 12.19. Divide: ¥+ 7y + 10 by y + 5
Solution : First, factorise (v*+ 7y + 10)
Therefore i+ Ty +10 = v+ (5+2)y+5x2
(v +3)(y+2) (Using identity .. (iv))

Cancelling the common

: factor (y + 5) from nu-
+7y+10 (x+5) (y+2)
= yz—y - ”V;I/g merator & denominator

Now (y>+Ty+10) + (y+5)

y+3
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Example 12.20. Divide as directed :
(i) (5p° — 25p + 20) + (p—1) (ii) 12xy (9x* — 16¥°) + 4xy (3x + 4y)
(1) First factorise (5p® — 25p + 20), We get

Solution :

Now,

Spt— 25p+20 =5(p-Sp+4)=5(p’ —4dp-p+4)
=5[p(p-9)-1(p-4]=5 4 @1

sproaspe20  S(p—4) (p-T
(5p-25420) + (p-1) = =31

=5(p-4)

(ii) First Factorise (9x° — 16y7), We get
9% — 16y = (3x) - (dy)? =(3x—4y) 3x +4y)

Now, 12xy (9% — 16vF) = 4xy (3x + 4y) =

12xy(9x* - 16y* |
4xy[3x +4y)

21253 (3x —dy)( 33+ ) |
= !M(M] =3 (3x - 4y)

Let us learn another method of division of polynoments.
Example 12.21.Divide (3 — 11x + 6x*) by (-1 + 3x)
Write the dividend & divisor in decreasing order of powers of variable.

Solution :

Step 1.

Step 2.

Step 3.

Step 4.

Step 3.

Dividend: 6x2 — 11x+ 3
Divisor : 3x -1
Divide the first term of dividend i.e. 6x* by the first term of divisor 3x, we

6x? 2
t__zx L.K-
i 3x-1)6x — 11x + 3\

i.e. We get first term of quotient as 2x,
Multiply the divisor (3x — 1) by 22 (Resulting expression of step 2)

2x

We get 2x (3x-1) = 6%x*—2x Ix-1)6x — 11x + 3|
Subtract this from dividend (&x* — 11x + 3) 6x - 2x
to get remainder (6%° — 11x+ 3) — (6% - 2x) =-9x +3 - 9%+ 3
Now consider this remainder -9x + 3 as new dividend. Divide the first term
of new dividend (-9x) by first term of divisor 3x 2x—3

9x 3x-1)ex’ - 1x+3(
Weget — =-3 (Asinstep2) 6x° - 2x

3x . S
ie. 2nd term of quotient. ~9x+3
Multiply the divisor (3x—1) by -3 {Resulting expression of step
4) 2x-3
We get 3 (3x-1) =-9x + 3. Ix-1)6x’ x4 3
Subtract this from new dividend to get remainder B . -
[(-0x+3) - (-9x +3)] — ox+3
=S+ 3 +9%-3 SIxt3
- ———
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L

The remamder is zero and quotient is 2x-3
Hence, (6x* —11x+3)=(3x-1)=2x-3

The above procedure is called long division method. It is shown below.

Divisos T Quotient
i X .
h—l}ﬁx': —lIx+ ;(Z’x— 3
bx 2“‘ =||."' the sign chonees |
-5 § ——————F X E
_9‘1 +j, clue o substract
#x +
—

(—Remainder

Coxercise 23

Carry out the following divisions.

@ 20x*+ 10¢ (@) (-35y) by (-7y") (i) 16a*by —6a
() TxiyZ+2lxyz (V) 24pqt + (-8 p°q) (Vi) (~L5x%y?Z)+ 10xiy 7
(vii) 8Pm*+ (—16/m?) (vili) (—12x%y) + 20xy’z

Divide the given pelynomial by given monomial

M (3@ -4x)+Tx @) (—12a+22a% - 16a*+4)+2a

(i) (—8y'+16y°+ 14y +1)+4y

(v) (ax®-bx®+cx*)+x* (V) (15x% - 10%%y" + 2xy) + (—5xy%)
Divide as directed:

@ S2x+1EGx+5)+(2x+1)

@ xE+DE+2)E+H+xx+1)

(i) 9a’b*(3c — 24) + 27ab (c-8)

(iv) dyz(z®+6z—-16)+ 2y (z + B)

(v) &y -xy)+xy

(vi) 48xyz (3x-12) (5y -30)+ 72 (x—4) (y-6)

Using factor method, divide the following polynomial by a binomial,

i) (@+6x+8) by(x+2) (i)(-—x-42)by(x+6 )

(i) (P*—-6p-27)by(p-9)  (iv) (7x* + 14x) by (x + 2)

(v) (a®—Ta+12)by(a—3) (vi) (x*+3x?— 10) by (x*+ 5) (Hint put x* = y)

Divide the following polynomial by a binomial using long division method.
@ (P+12p+35)by(p+7) (i) (9y* — 6y — &) by (3y — 4)
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6. Divide :
() z(52'-80) by 5z (z+4) (i) 10pq (p*-q°) by 2p (ptq)
(if) 15ab (16a*—25) by 10ab (4a+5) (W) 44 (x* —5x*— 24x?) by 11 (x* - 8x)
(v) 39 (50x2 - 98) by 26x (55 + 7)
7. Multiple Choice Questions :
@) (4x*-8x) + (—4x?) =
+ z -1+ 2
(a) =1+ 2x (b) - (c) x (d) 2x
(i) (yz+xy'z+xye’)+xyz =

(@) xyz Dyxtytz (R +y +2 (d) %

() 2x* (x+1) (x+3) + dx (x+3) =

2
(a) 2x (x+1) by 2x2(x+1) () @ (d) Xl::';- 1)
() (72x% - 50) + (6x - §) =
(a) 2 (6x+5) (by12x+5  (c) 12 +5 (d) 2 (12x + 5)
() (-8x-20) + (x-10) =
(@) (x~2) b)(x+2)  (e)x-3 (d)x=4

@ Learning Outcomes

After completion of this chapter, students are now able to:
»  Apply different methods af finding the faciors of an algebraic
expressions.
» Do division of algebraic expression and division of pelynmials
by a polynomial.
» Apply identities (a+b) = a’+2ab+b, (a-b)* = a’-2ab+lh’ or
(a=b) (a+b) = a’'—b’ ete.
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@’ Answers

Exercise 12.1

O 5 @3 G 7a )1 (4ab () 6x  (viD) 2xy?

(vin) 1
L) 6(x-8) ) 7 (p-2q) (iii) —6z (4— 5z) or 6z (52— 4)
(iv) 9fm (2/+3a) (v) 5x*yz(5y-3z) (vi)abc(a+b+c)

(i) xy(px+qy+rz) (i) 5 (2pq—3qr+ 4mp)

- @ (@2p3q)(Ba-5b) @ 3 (+y")(3a-2b) (i) 2 (x+y) (2x+2y+ 1)

(v) (2a—35b)(2a-5b-2) V) (3F+3m) (53¢ +3m—1)

@) (xty)(xto) MW (y-2z)(y-3) (i) Gy-2)(4x+1)

L
¥

Tt
E

) (a-b)(ab+4) (V) (x-6)(+1) (vi)(a+b)(a+b?)
(v} (x—2y) Bp +4q) (viil) (c-7) (1 -pq)

i) e (i) a (1ii) d (iv) a (vlc

Exercise 12.2

< ) (x5 (M) {y—-4y (@@ (5p+3) v) (7a+6by
() 40Gx-2y¢ (p-qP i) (F+m?)y (i) 4 (1)
@  (5a+8b) (52-8b) (i) (Tx+6) (Tx-—-6)
L 2. 3 Yz 3.1
() 7(2x-3y)(2x+3y) (iv) EK +§}’ GX ';}’]
(v) 8 (x+3) (x-3) () 4pq
(vii) (dab + 5) (4ab-5) (vill) (x ~ y +2) (x ~y —2)
- D) (ety) (xy) () (i) (a+3)(a-3)(+9)

(i) (m—4)(m+4) (m*+16) (v) (prgir){p-q-1) [pP*Hqt1)]
(v) (a+b)(a-b)

. ) (a+b-c)(a+tb+c) (i) (1 — 3¢ + 4m) (1 + 3£ — 4m)

(i) (Sp —4q - 7r) (5p —4q + Tr)
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(i)

(vii)
(1)

(i)
(vid)
(1)

(iv)
(i)
(1)
(@)
(V)
(i)

(W)

(v)
(i)

(x+3)x+4) @ F-HE-7 @ (@a-3)@+6)
3(p+8)(P-2) M (@-3)(q+2) M) (x-14)(x+3)
5(x+2)(x+3) (viii) 3 (y-3) (y4)
b (i) b (iii) d (iv) ¢ (v)d

Exercise 12.3

& 1 -3
2x @) Sy (i) 57 (v) gxyz (v) 3pd’ w‘.}?f

=3
Efﬂ {\’]Jl} 5},2
. i) —6+11 Ea?~+E 3'+r-1-+1+i
7 H (II} - a - a {111] . ?l ¥ 2 4}?
ax*—bx’+ ¢ (v) 3xy + 2x* - =

3y

5(3x+5) (i)(x+2)(x+3) (ii)ab (M2z(z-2) (¥)y¥-x°

x+4 @ x-7 () p+3 (@ Tx (v) a-4

pts (i) 3y+2

(z-4)  ()sap-q (ii) (42 =5) () 4x (x+3)
3x(5x-T)

¢ (i) b (i) d {iv)a (v)b
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Introduction to Graphs

Learnuncing Objectives

In this chapter, you will learn:

To read and interpret data from different types of graphs, used in
daily life.

To understand the trends and compare the informafion given in
graphs.

To understand the concept of x-axis, Y-axis, origin, efc. in cartesian
coordinate system.

To plot poinis on the plane and read coordinates of a point from a
graph.

13.1 Introduction:-

The graphs are visual representation of collected data. We can represent a data in tabular form
but graphical represtation of the data is easier to understand. We have seen graphs in newspapers,
on television. magazines, books etc. The purpose of the graph is to show numerical facts in visual
form for understanding quickly, easily and clearly. We have already discussed many graphs like Bar
Graph, Histogram and Pie Charl in previous chapter "DATA HANDLING'.

In this chapter, we shall discuss ‘line graph’ in detail.

13.2 Linear Graph

A line graph consists of bits of line segmients joined consecutively. Some times the graph may be

a whole unbroken line. Such a graph is called a linear

graph,

To draw such a line we need to locate some points
on the graph sheet. In this section We will leamn to lo-
cate peints on a graph sheet and plot the points on graph

sheet,
13.2.1

Location of a Point : To locate a point on a _____

plane, two observations are required. First, il il .

How far it is from the left f:dgt: {‘ﬂl."a_mﬂal line) okt bed o bt 11

of the plane and second. how far itisfromthe | | | L = 1 0 i

horizontal line in the plane. i B T .....
Figure 151
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The 17th century mathematician Rene Descartes noticed the move-
menis of em insect near a corner of the ceiling and began to think of
determining the position of a given point in a plane. His svstem of
fixing a point with the help of two measurement horizontal and ver-
tical came to known as cartesicm sysiem in his hownour:

13.2.2 Co-ordinates : Suppose you go to a Cinema Hall and search for your reserved seat. You
need two numbers, the row nurmbers and the seat. This is the basic method lor fixing a
point in the plane.

To find the position of a point on a graph sheet we draw two axes (like left edge and bottom

edze) The horizontal line is known as x-axis and vertical line is known as y-axis. The point of

intersection of x-axis and y-axis is called origin having coordinates (0,0). The graph sheet

itself is a square grid. Now observe in the figure how the point (3, 4) which is 3 units

from y-axis and 4 units from x-axis is plotted on the graph.

The x-coordinate 3 is called abscissa and the y-co-ordinate 4 is called ordinate of the pomt.
| ya—| e 2 = ]

{
]
|
1l

I . - —
Tess fii iy i i | ]

Flgwure 13.2
We say that the co-ordinates of the point are (3, 4)
Example 15.1 From the figure choose the letter that indicates the location of the points
given below.

R ELl, L e T O S J'
' .--ﬁ-l--n-u l - 1 n " i.. l 0 i : 1w
..I, . .¢.~...... - - . - - i 4
] 14 1 i | S
bl
X L b il
S IS W) SR i
q d 1 of ] s s
el il rmm ..QE.... . .:.: s
b—la - fotgrd
'8 —+ i‘ o
18 0 AT A
Figure f3.3



@ (7.1 (i) (5, 4) (iii) (0, 2)
(iv) (1,5) v) (3.0) i) (2,2)
(vii) (4. 1)

Sol. (@) (7,1)ispoint F (1) (5, 4) is point D
(m) (0, 2)1s point A (v)  (1,3)ispoint B
(v) (3.0)is point G (V) (2. 2)is point C
(vii) (4, 1)ispoint B

Example 13.2 Plot the lollowing points on the graph paper.

M A@Z3) (i) B(S.1) (iii) C(1,2)
(iv) D(2, 5) (v) E(0,4) (vi) F(4, 5)
(vii) G(3,0) (viii) EL(5. 5)

Sol.

S BNR RLOU® L

| 3 I--n!éﬂ -

:
Eii8 Siliie = x o g8 !
i E il 5 == i 5 |
k e L e R ...:... ........#?:J..._. S e T
il S i1l B |
| R S 11 B Tmma oo : e ]t e J. It i Sy
i iR
Fi bl | 8|
I

Figure 13.4
Example 13.3 Plot the point (3, 5) on a graph sheet is it same as (5, 3)7

Sol.  Asin(3, 5), x-coordinate is 3 and v co- | i ' i

ordinate 5. On graph sheet draw the x - ‘i e frdordor e

axis and y axis, Start from O (0, 0) move

3 units to the right and then 5 units up.

}Fﬂliw‘iﬂ _I L]'le pﬂiﬂt{:}? 5)‘ Sh‘ﬂﬂﬂ_‘[‘]}l‘ I ..... Lo . —iie o T R e

locate the point (5, 3), you can see that

e L

(3,5) and (5, 3) are different points

I e
- D WS W S S 4 NS .
¥ Hellest b 4 4

Figure 13.3
Example 13.4 Plot the following point if they lie on a line join the points, name it.
@ (0, 1). (0, 2), (0, 3), (0, 4)

(i A(I1)B(@EI1)CE1)D,1),E(G1)
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Sol.

(i) G(2,2), H(3, 2), I(4, 2); J(5, 2)
(iv) K(2, 6) ; L(3, 5): M(5, 3); N(6, 2)
ﬁ} N ! B I e E

@ EHEREEEE

ot 1

R = I [ e e b L - en
1|l oty | L | 1S | .
. R S8 1S i 0 AR D I O] R R 1= el
I 3 | bl
s f1- g g B D N L . H
| ]

S T S

SFEF D §F
: |

21

=

|
i

h 4
&
|
I B

3| =gl : . .‘HE )

These point lie on a line and These point lie on a line we can
name it AE.

— e ey B e e

gmE | ==t 23 -
3
1

@ HEESTTTTETTET @)

4

R Y B

1 _’L-ﬁ': Tl : 7 10 51 R ]

.,.
A 9-4 H—

i |

Sz -
| .-E 5 ' |

I

I B2 OB g SR o S SBEN. SREEfREReRuR iqunt

[ | . | | {-f
||

These pmts HB ona ].i.ﬂE:, We can Thﬂ&ﬂ pﬂfntﬂ ﬂ'ﬂ ona Eﬂﬂ We Can

1 name it KN,

]

bl

Note  Observe that in each of the above cases, graph obtained by joining the plotted

points is a line. Such graphs are known as linear graphs.

Sxercise[15.1

From the given figure choose the ' 5 £ B
letter that indicates the location of HARSNL J 1117 ' + Ty
the points. _ _'*_!_ I F i
H(0,2) ()24 Gi)(3,3) S T
@63 @@ DG D e s
(vil) (2, 0) Baus. emzosrer oy nte
Plot the following points on the graph paper’ % # 8 S i S B A S A

® AEG.3) (@) B(2,4) (i) C (5, 2) (tv) D (0, 4)
(v) E(54) () F(3,4) (vii) G (4, 3) (viii) H (3, 0)
Plot the points (2, 3) and (3, 2) on a graph paper check both are plotted on same location,
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Plot the following points on a graph sheet. Verify if they lie on a line

(@ (.7:6,4:6G,2:36,0 ® (0,0:.(22).(4 4:(6,6)
@ OH:(LH;2H:3.49 @ 21D:63.2.43):6.9)
Write the co-ordinate of the vertices of each figure shown in graph

L]
I = - gl

i g i i —
¢ B TEE T B =T ;F}-g";.e Ej-S. ¥ TS -4

Draw a line joining (2, 4) and (7, 0). check whether the point (5, 1) lies on it
True or False:
(i)  The coordinates of origin are (0, 0).
(i)  Any point on v-axis has x-coordinate zero,
(i1y  Any point on x-axis has v-coordinate zero,
(v) The points (4, 3) and (3, 4) represents the same point.
(+v) The ordinate of (5, 2) i 5.
Choose the correct answer:
(i)  The point (1, 0) lies on
(&) x-axis (b) y-axis (¢) origin (d) none
()  Which of the following coordinate is on x-axis?
(@)(0,3)  (b)(1,2) () (2,3) (d) (4. 0)
(i) Which of the following coordinate in on y-axis?
() (0, 3) (b) (1, 2) (e) (2, 3) (d) (4. 0)
(v) The abscissa of (2, 7) is;

(a) 7 (b)Y 2 (c) 0 (d) None
(v) The ordinate of (7, 4) is:
{a) O (b)Y 7 (c) 4 {d) None
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13.3. A Line Graph:

A line graph displays data that changes continuously over pertods of time, for example
when a person fell sick, the doctor maintains a record of his or her body temperature,
taken after every fixed interval of time. Study the following table. 1t's Pictorial representa-
fion is known as time-temperature graph.

Time pam. | 8am | 10am|12noon| 2pm.| 4p.m| Gp.m.

Body temperature in °F 102 100 101 100 99 98 | 98

Timings shows on x-axis and temperature on y-axis.
Plot the points (6,102), (8, 100), (10, 101), (12, 100), (2,99), (4.98), (6, 98)

i 4

t:t.t a4

hn '.h th.iﬂ-;l:h-._';n'_.l‘-.hw.:
Tene >
Frgure 13.9

What does this graph tell you? For example you can see the pattern of highest temperature
at 6a.m, then decreased till 8a m then again increased upto 10 a.m, then decreased upto

4p.m and then remained constant upto 6p.m | o i B T .
Example 13.5 Study the graph shown in figure 13.10 mm e

and answer the following questions. TR ] i
(i) What information the graph shows? : -
(i) What is the time when temperature £ | b i

isoo*®? B T § =
(iiiy The temperature was same two times & |, 8 3 v

during the given period what are the il 185 e

times? SEES 5} e i g
(iv) What is the temperature at 6p.m.? HEsHE T The —

Figure 1310

Sol.

(i)  The graph shows the body temperature of a person recorded after every 2 hours
(@) The temperatureis 99°F at 10 a.m.

(i) The temperature was same at 12 noon and 4.00 p.m.

(v) The temperature is 27.5°TF at 6 p.m.
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Example 13.6 The given graph (13.11) describes the distance of a car from a city A at
difTerent times when it was travelling from cily A o cily B which are 500km apart.
Study the graph and answer the following.

(i)  When the car started its

jouwrney? — 'u*_-_f —— .
(ii) How far did the ear go in AERERual 101 B8 10 0 }"
the first hour? B E & f* . | .

ﬁi'l'} ]}id- the car ﬁtﬂ.p fﬂr soame HEds S5 | bl I (S (il S _f Fe S e RSt A e ]
duration during its jour- 8 -1 - |
ney? For what time dura-

ug

tion the car stopped?

{i‘,‘} “llhﬁ“ thﬂ c“r I‘I;:Hl:hl:d ﬂt NS S --- : = e i B8 HH I == SRR =18 SRR
B? HH -n .:Hhil.lhl ) El-an:..n:!q -.E}.

(v) What was the total dis- | | | aﬁr :r Sensenss
tance traveled by car in Figure 13.11

first five hours?
Sol. (i)  The car started from point A at 8 a m.
() The car travelled 100 km in first hour

(i)  Yes, the car stopped during the journey, It stopped from 11 amio lp.m. as no
distance is travelled between these hours.

(iv) The car reached at point B at 3pm.

(v}  The total distance travelled in first five hours is upto 1 p.m, is 300km,

Example 13.7. The given graph (fig 13.12) rep-

Lk e
resents the total runs scored by two i !
batsman A and B during eachofthe | .
five different matches in 2017. Study il

the graph and answer the following.

(i) What information is given on
the two axes? _
G) Which line shows the run %+
scored by batsman B? ] i i "

(iii) Whether in any match batsman

Fi 1372
A and B scored same run. e

(iv) Which player is more comsistent? (Give Reason)
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Sol. (i)  The horizontal axis (or x-axis) indicates the matches played during year 2017 and
the vertical axis (y-axas) shows the run scored by two batsman.
(@) Dark line Red
(i) No
(iv) Batsman B is more consistent. As graph of batsman A has very ups and downs,
where as batsman B shows almost medium performance in all five matches.

Sxercise (132

1. The following graph shows temperature of a patient in a hospital recorded every hour
(i)  What was the patient's
temperature at 2p. m. and

Ip.m, 1 . THH T

(i) When was the patient's * ﬂ._ ' ok e o

temperawure 100F |- l"’_\‘_ SpsspEmisncessas

(@) Onwhich two times the _ _, : 2 == 1) o

patient's tempera!,ure IE | , I sl O IR0 DY JE T A Il +

was same? E3 ES T8 =8 22 15 g2 & Gkl i

4 -n :5..._..- A i1hqh_. L ORECHE S 4 -‘1. kiilillikick +

Figure 13.13

2. Thefollowingline graph shows - - e
teyeatysae gues ora [P PR PR

.
(i)  What was the sales in ==t
2010, 2011, 2014, : [ apsEnEREEE -.
20167 SEElLA53 SR ERESRIN,
(i) Compute the differ- 1w ; bl 101 B S < 1 s
ence between the _ k3 * s 5 -'__ G2 M==a e o e =
sales in 2015 and 1 L f 1 ? (I RN il
20137 4 1 ) 0 155 M 80 S
' rﬂ - - {.I #-?‘? 4

(iii) Whether the sale HH g & i 2t 8
i . B 0 L vr-ﬁ 1§ 5 0 0

vear?

Figure 13.14
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3. A person cycles from atown to aneighbouring !n* Ll
arca to deliver a packet to a merchant. His | i S8
distance from the town at different times is 1 i
shown by the graph. T fat- .
)  What information is given in the graph? |+ b /bbb

(i} How much time did the person take for E i @ j'

the travel? R i

#

(i) How far is the place of the merchant E e f !
3
6

(v) Did the person stop iravelling on his 0 S 20 S g

4. The graph shows the run scored
by two batsmen A and B in ten
matches during the year 2016
Study the graph and answer the
following questions.

(i}  Whether batsmen B scored
more than 100 runs in any
match If yes then in which
match?

(i) Whether in any match
batsmen A and B scored
same run. If yes then m =~
which match? Figure 1316

(i) Among the two batsmen, who is more consistent? How do you judge it?

5. The following graph shows the tem-
perature forecast and the actual tem- — e
perature for each day of a week. TS (T T e (el
Study the graph and answer thetol- | [
lowing, |
(i)  On which days was the fore- i

cast temperature is same as the e
actual temperature? ;

(i) What was the maximum actual : l

temperature during the week, 53

i. E

T U = T R

| 5 i (EEEE

HE i TE Hea

TN oo vl ISR D S R EE

{aigi] i

i H 1S4 H 1R Fide Biine g foon i
HEAH L

B i :...i:a.l. H HEEH S S TN FE RS S
I 1
1

i, B AL I

perature differ the most from e £ 5

the forecast temperature? Figure 13.17
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b.

: — —— . .
il=s EHI W 5 R i J |

b
I
Figure 13.18

(1) On which time the temperature is maximum?

(a) 12 hours (b) 14 hours (c) 6 hours (d) 20 hours
(i) On which time, the temperature is minimum?

(a) & hours {(b) 12 hours (c) 14 hours (d) 6 hours and 20 hour
(i) 103°F temperature is on the time:

(a) 10 hours (b) 12 hours (c) 14 hours (d) 20 hours
(1v) What is the difference of temperature at 6 hours and 20 hours?

(a) O°F (b) 1°F (c) 2°F (d) 3°F
(v) What is the nse in temperature from 10 hours to 12 hours?

(8) I°F (b) 2°F (¢) 3°F (d) 4°F

13.4 Drawing a Graph

255

In Last section we have discussed the study of line Graph. In this section we shall learn the
construction of line Graph Here we wall discuss the line Graph of vaniables having direct proportion,

We have learnt about the direct proportion, where increase/decrease in one quantity, changes
the other quantity in same ratio for example if we use more electricity, the bill will be more.
Similarly if we want to travel more miles, more fuel is required. So, Amount of electricity bill
depends upon the quantity of electricity used. We say that quantity of electricity is an indepen-
dent variable (ar sometimes control variable) and the amount of electric bill is dependent vari-
able. The relation beiween such variables can be shown through a graph.



Working Rule:
1. Take an independent variable (abscissa) along x-axis and the dependent variable (ordinate)
along y-axis.
2. Plot each ordered pair (x. v} and join plotted poinis.

Example 13.8 The following table shows the quantity of petrol and its cost

No. of litres of petrol | 1 5 10 15 20
Cost of petrol in & 70 | 350 700 1050 | 1400

Plot a graph to show the data

G W B R G
R R s i e
SR R R U AR SR

Figure 13.19
Sol. (1)  Let us take a suitable scale on both axes
(i)  Mark number of litres along the horizontal (x-axis)
(i) Mark cost of petrol along the vertical axis (y-axis)
()  Plot the points
(v}  Join the points
We find that the graph is a line (It is a linear graph). It passes through origin because for

zeto litre petrol, cost will be zero.
Example 13.9 Draw the graph for the values given in the table, with suitable scale on the
axes
Weight of aples (in kg) | 1 2 5 7 |10
Cost in & 60 120 | 300 (420 |a00

From the graph find the cost of 6kg and 8kg apples.
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Sol.

BES SN SHESED AR SRS SR L

nhrm *nﬂﬂ'.}-.—-’ $ 3
Figure 13.20

(i)  Letustake suitable scale on both the axis (fig 15.20)

(i) Mark weight of apples along x-axis

() Mark cost of apples along y-axis
(iv) Plot the points (1, 60) ; (2, 120) ; (5 300) (7, 420) ; (10, 600)
(v)  Join the Points we find that graph is a line.

From graph we can see that cost of 6kg of apples is ¥360 and cost of 8kg of apples is
T480.

Example 13.10 : Gurpreet can ride a motorcycle with a uniform speed of 40 km/hr. Draw a
time-distance graph for this and from graph find (a) time taken by Gurpreet to
ride 100 km (b) The distance covered in 8 hours,

Sol.  If Gurpreet is travelling with a uniform speed of 40 knvhe, from this we can make the following table.

Hours of Ride Distance covered

1 hour 40km

2 hours 2 % 40 = 80km

3 hours 3 =40 = 120km

4 hours 4 2 40 = 160km
Time (in hours) | 2 3 -
Distance covered (in km) | 40 80 120 |160
Now

(i)  Let us take a suitable scale on axes (fig 15.21).
(i) Mark time along x-axis

(i) Mark distance travelled along y-axis

(iv) Plot the point (1, 40) (2, 80) (3, 120) (4, 160)
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Figure 13.21

Now

(a) Time taken by Gurpreet to ride 100km: For 100km on y-axis, we get the
corresponding time of 2.5 hours on horizontal axis. So required, time to cover a
distance of 100km is 2.5 hours.

(b) Corresponding to 8 hours on x-axis there is 320km on y-axis

Gxercise s

I. Draw the graph of the following

(1} | Side of square in {cm) | 3 4 5 & 7 8
Perimeter (in cm) 12 16 20 24 28 32
Is it a linear graph?

(1) |Side of square (in cm) | 3 4 5 & 7
Area (in cm?) g 16 25 36 49

15 it a linear graph?
2. Draw the graphs of the following tables of values.

(i)  Distance travelled by a car

Time (in hours) | éam. | 7am Bam. Sam.

Distance (in km)| 50 100 150 200

Whether it is a linear graph?
(i) Interest on a deposits for a year
Deposit (in T) 5000 | 10000 15000 20000
Simple interest (in ) 350 | 700 1050 1400
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(a) Does the graph pass through the ongm?
(b) Use the graph to find the interest on ¥ 30,000 for a year
(ii) Cost of Sugar
Weight(inke) [1 [2 | 3 [ 4 |5 | 6
Cost (in Rs) 17 |34 | 51 | 68 |85 |102

(a) Use graph to find the cost of 10kg of sugar
(b) What amount of sugar can be purchased with 136,

Yash can drive a car constantly at a speed of 80km/h. Draw a time distance graph for this

situation. Use 1t to find.
(i}  The time taken by Yash to drive 200kmn.

1
(i) The distance covered by him in 35 hours.

A bank gives 10% simple interest on deposits. Draw a graph to illustrate the sum depos-

ited and simple interest earned, Find from graph.
(i)  Annual interest obtain able for an investment of T250.
() The investment one has to make to get an annual simple interest of F70.

Learning Outcomes

After completion of the chapter students will be able fo:

Read and interpret data from different types of graphs used in daily
life.

Understand the trends and compare the information given in graphs.
Understand the concept of x-axis, Y-axis, erigin efc. in cartesian
co-ordinate system.

Plot points on the plane and read coordinaftes of a point from a
graph.

Exercise 13.1

@ E (i) B (iii) D (iv) C (V)G
) A (vii) F

(a) lies onaline (b) lies on a line

(c) lies onaline (d) does not lie on a line

A(2,0), B(2, 3), C(0, 3), P(4. 1). Q(&, 2), R(4. 4). 8(5, 5)
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|
L]

[ & ]

(1)
(1)

(i)
(i)
(i)
0
(i)
(i)
()
(1)
(i)
(12}
(xi)
(i)
(1)
(1)
(@)

(a)
(a)
(c)

@
(0

T () T (mi) T (iv) F
a (i) d (i) a (iv) b
Exercise 13.2
101% and 99¢
At 12 noonand lp.m.
Atl2 noonand 1p.m
(i) 2 crore (ii) 3 crore (iii) 3 crore (iv) 6 crore
1 crore
No
Distance covered m different times (i1) 4 hours
20km (iv) Yes, He stopped at 10 am.
ves in 2nd match
yes in 7th match
Batsman A
Tuesday, Friday and Sunday
40°C
Saturday
a (i) d (i) a {iv)a
Exercise 13.3
yes (b) No
yes (b) (i) yes (1) T2100
(1) =T170 (i) Bkg
1 B
25 hours (ii) 280km
T25 (1) 700
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