1. Real Number System

Exercise 1.1

1 A. Question

Choose the correct answer:

The additive identity of rational numbers is
A0

B.1

C.-1

D.2

Answer

Let, additive identity of rational number is = x
Let, a rational number is = p/q, where q # 0
According to problem,

= p/q+x=p/q

=>x=0

-~ The additive identity of rational number is = 0
1 B. Question

Choose the correct answer:

-3
The additive inverse of —— is .
q

|
Lo

LA

&=
r_erJl

rJllr_“

Answer
Let, additive inverse of -3/5 is = x

According to problem,



=-3/5+x=0

=x=3/5

~ The additive inverse of -3/5 is = 3/5
1 C. Question

Choose the correct answer:

The reciprocal of — is
13

LA

Answer
Let, reciprocal of — 1—;'3 is=x

According to problem,

1
-
13

13

=X= ——
=73

=~ The reciprocal of — 1i3 = ——,

1 D. Question

Choose the correct answer:

The multiplicative inverse of -7 is
A7

B.1/7

C.-7

D.-1/7

Answer

Let, multiplicative inverse of -7 is = x
According to problem,

=>(-7)xx=1



=>x=-1/7

-~ The multiplicative inverse of -7 is =-1/7
1 E. Question

Choose the correct answer:

____hasno reciprocal.
A0

B.1

C.-1

p. L

4

Answer

Among the following numbers 0 has no reciprocal.
> reciprocal of 0 = 1/0, which is not possible.

-~ Denominator of a fraction cannot be equal to 0.
2 A. Question

Name the property under addition used in each of the following:

7)575%(5)

Answer

[t is under Commutative property of addition.

Where change in the positions of the operands does not change the result.

S BN

2 B. Question

Name the property under addition used in each of the following:

4_[?_1]_[4_?]_1
9 |8 2 9 §) 2

Answer
[t is under Associative property of addition.

Where change in the grouping of numbers does not change the result.

4+(7+1) (4+7)+1
"9 \g 2/ \9 8/ 2
2 C. Question

Name the property under addition used in each of the following:



g+ L= .3
10 10
Answer

[t is under Commutative property of addition.

Where change in the positions of the operands does not change the result.

8+ ’ ’ + 8
” 10 10
2 D. Question

Name the property under addition used in each of the following:

Do-eoe(i

Answer
It is under the property Additive identity.

The sum of 0 and any rational number is the rational number itself.

(~5)+0--1s-0+ (-1
"\ 15 15 15
2 E. Question

Name the property under addition used in each of the following:

(2

Answer
[t is under the property additive inverse.

Where addition of two rational numbers is 0.

=+(-2) =0
24 (-2)-

3 A. Question

Name the property under multiplication used in each of the following:

2 4 4 2
T =_wZ
3 5 5 3
Answer

[t is under Commutative property of multiplication.

Where change in the positions of the operands does not change the result.
2 4 4 2

Ao Xo =X
3 b b5 3

3 B. Question



Name the property under multiplication used in each of the following:

-3 -3
[—Jxlz—:lx
4 1

Answer

7)

[t is under the property multiplicative identity.

The product of any rational number and 1 is the rational number itself.

(- E-ax(

3 C. Question

Name the property under multiplication used in each of the following:

19\ /e
[ I,JX —Ble
28

l -
Answer

[t is under the property Multiplicative inverse.

When multiplication of two rational number is = 1.

-

3 D. Question

Name the property under multiplication used in each of the following:

1 [" 4) (1. 7) 4
x| x| =] S — % —
s 18 3J J

5 8 3
Answer

[t is under Associative property of multiplication.

Where change in the grouping of numbers does not change the result.
1 7 4 1 7 4

"5 (ﬁxﬁ) N (Exﬁ) 3

3 E. Question

Name the property under multiplication used in each of the following:

2 9 2y 2 9 2 2
— X ———J:—x_—_x_
7 L10 5 7 10 7 5
Answer

[t is under the Distributive property of multiplication over addition.
Where=ax(b+c)=axb+axc

2 (9+2) 2 9+2 2
“7*\1075) " 7%1077%5



4 A. Question

Verify whether commutative property is satisfied for addition, subtraction, multiplication
and division of the following pairs of rational numbers.

-

4and =
q

Answer

A. Commutative property for addition:
We have to prove,

>4+2/5=2/5+4

LHS,
442

ﬁ —
5

20+2
5

=

= 22/5

~ LHS=RHS

~ Commutative property for addition is satisfied.
B. Commutative property for subtraction:

We have to prove,

=4-2/5=2/5-4

LHS,

.2
ﬁ —_——
5

202

18

= —

RHS,



2—-20
5

18
ﬁ__

=

~ LHS # RHS

- Commutative property for subtraction is not satisfied.
C. Commutative property for multiplication:

We have to prove,

=24x2/5=2/5x%x4

LHS,

=4 x-

~ LHS= RHS
~ Commutative property for multiplication is satisfied.
D. Commutative property for division:

We have to prove that,

4 2_2 4
=24+—-===
5 b
LHS,
=4+
5

4 5

=4 Xz
2

=10
RHS,

2 4
= -+

5

2 1
= - X

5 4

1
ﬂ_

10

~ LHS # RHS



~ Commutative property for division is not satisfied.
4 B. Question

Verify whether commutative property is satisfied for addition, subtraction, multiplication
and division of the following pairs of rational numbers.

-3
— and
4

R |

Answer

A. Commutative property for addition:
We have to prove,

3 2 2 3

LHS,
3, 2
ﬁ__ _—
4 7
—21-8
=3
28
29
ﬁ__
28
RHS,
2,3
#_— —_——
77 4
—8-21
ﬁi
28
29
ﬂ_—
18
« LHS= RHS

~ Commutative property for addition is satisfied.
B. Commutative property for subtraction:

We have to prove,

- (-3)-(-3) = (-)-(-3)



13
ﬂ —
28

~ LHS # RHS
~ Commutative property for subtraction is not satisfied.
C. Commutative property for multiplication:

We have to prove,

- (3% (-3) = (-5)x(-3)

LHS,

T 14

~ LHS=RHS

~ Commutative property for multiplication is satisfied.
D. Commutative property for division:

We have to prove that,

-(-()-(9-

LHS,



~ 21

~ LHS # RHS

~ Commutative property for division is not satisfied.
5 A. Question

Verify whether associative property is satisfied for addition, subtraction, multiplication
and division of the following pairs of rational numbers.

A. Associative property for addition:

We have to prove that,

S MRS




32
ﬁ —
105

~ LHS = RHS
-~ Associative property for addition is satisfied.
B. Associative property for Subtraction:

We have to prove that,

-B-(-6-D-()

1 (14 + 15)
ﬁ —_

3 35
1 29

= — — —

3 35
35—187
105
—52
ﬂ —
105

=

38
ﬁ —
105

~ LHS # RHS
+~ Associative property for Subtraction is not satisfied.
C. Associative property for multiplication:

We have to prove that,

~3x[5x (-5)]- Gxg)* (=3)

LHS

()



= ——

35
~ LHS=RHS

-~ Associative property for multiplication is satisfied.
D. Associative Property for division:

We have to prove that,

LB (-6-D-()

~ LHS # RHS

-~ Associative property for Division is not satisfied.



5 B. Question

Verify whether associative property is satisfied for addition, subtraction, multiplication
and division of the following pairs of rational numbers.

A. Associative property for addition:

We have to prove that,
s+ [(-5)+ 5l -+ (-9 x
= — —_—— _ = |- —_ —_—
3 5 10 3 5 10
LHS,
2+[( 4)+ 9
ﬂ_ —_—— —
3 5 10

+ (—8 + 9)
10

RHS,

-G+ (3w

10-12 9
-t —

15 10

2,9
~ 15 10

—4+727
30

23
ﬁ _
30

=

~ LHS =RHS
-~ Associative property for addition is satisfied.
B. Associative property for Subtraction:

We have to prove that,

3-l69-30-B- -

LHS,



RHS,
(-5

ﬂ —_—— —_—— —_——
3 5 10

(2 . 4) 9
~\375) 10
10+12 9

15 10
22 9
$ — — —

15 10

44 — 27

30

17
ﬁ _
30

=

=

~ LHS # RHS
-~ Associative property for Subtraction is not satisfied.
C. Associative property for multiplication:

We have to prove that,

= 3x[(-3) <l -l (3]s



12
ﬁ_—

25
~ LHS=RHS

-~ Associative property for multiplication is satisfied.
D. Associative Property for division:

We have to prove that,

L[ B (3

LHS,
2 [( 4) 9
=_—=|l-=)]+=
3 5) 7 10
2 [( 4) 10
=—=|l—=]x—
3 5) %9
-+(-3)
= _|—=
3 9
-x(-2)
ﬂ_ — —
3 8
3
#_—
4
RHS,
(91
> |-+ (—=}|+=
3 5/1 7 10
Ex (31
3\ 10
(21
s>(—=)+—
6/ " 10
( 5))(10
$ —— —
6/ "9
25
ﬁ_—
27
- LHS # RHS

~ Associative property for Divission is not satisfied.
6 A. Question

Use distributive property of multiplication of rational numbers and simplify:

8§ 5
QTJ

Answer

-5
—x

1

According to distributive property of multiplication of rational numbers,



—280— 225
252

505
ﬁ — —

252

=

6 B. Question

Use distributive property of multiplication of rational numbers and simplify:

1 1

Answer

-

— X

=~

According to distributive property of multiplication of rational numbers,

Exercise 1.2

1 A. Question

Find one rational number between the following pairs of rational numbers.

i and

3

| bd

Answer

Let, q is the rational number between 4/3 and 2/5.

1x(4+2)
"A=3*\37s
1 2046
=(q=—
9=3%" 15




1 26

= — ¥ —

Za4=3775
13
=q0q=—
1= 15

- one rational number between 4/3 and 2/5 is = 13/15
1 B. Question

Find one rational number between the following pairs of rational numbers.

and

i |
~

o | Lh

Answer

Let, q is the rational number between -2/7 and 5/6

a2+

1 —-12+35
BRI
1 23
=1=5%%

23
"5

- one rational number between -2/7 and 5/6 is = 23/84
1 C. Question

Find one rational number between the following pairs of rational numbers.

"~ and —

11 8

Answer

Let, q is the rational number between 5/11 and 7/8

1 (5+?)
ng=—%|—+—
1=37\11 73

1 40477
= — W —
~ 475" g3
1 117
=Q0=—-xX—
9=3 %88
117
=0=—
9= 176

-~ one rational number between 5/11 and 7/8is =117/176
1 D. Question

Find one rational number between the following pairs of rational numbers.



—and —

4 3
Answer

Let, q is the rational number between 7/4 and 8/3

1 (?+8)
“4=3%\3 73

1 21432
= — W —
AT
153
=(0=—xX—
1=3712
53
=3 _
9= 32

-~ one rational number between 7/4 and 8/3 is = 53/24
2 A. Question

Find two rational numbers between

and

~1| k2

rj.lr_u

Answer

Let, p and q are two rational numbers between 2/7 and 3/5

1 (2+3)
PE7TE

1 10421
Sp=sX———
P=3%735

=p=31/70
1 (2+31)
ng=—-X|-4+—
1=37\77 70
1 20431
= — ® —
975" 77
= q=51/140

-~ Two rational numbers between 2/7 and 3/5 is =31/70 and 51/140
2 B. Question

Find two rational numbers between

6 9

— and —

5 11
Answer

Let, p and q are two rational numbers between 6/5 and 9/11

lx(6+9)
TPERX s



::-p:—x 3
111
P=110
1 (64_111)
ng=—-X|—-4+—
1=575 " 110
1 1324111
~ 473 110
243
=q0=—
9= 220

-~ Two rational numbers between 6/5 and 9/11is =111/110 and 243/220
2 C. Question
Find two rational numbers between

4

land—
3 5

Answer

Let, p and g are two rational numbers between 1/3 and 4/5

1 (1+4)
“P=3%37s

1 5+12
=D =—
R AT
1 17
Sp=sX—
P=35%75
17
1x(1+1T
AT
1 10417
=q==
1=5% 730
1 27
=qQ=-X—
1=3%30
9

-~ Two rational numbers between 1/3 amd 4/5 is =17/30 and 9/20
2 D. Question

Find two rational numbers between

-1 1

—~and =

6 3

Answer



Let, p and q are two rational numbers between -1/6 and 1/3

1 —142
=P=3%"%
1 1
:}-pZEXg
1
1x( 1+1)
1=3 6 12
1 —2+41
= q==X
137713
% (-33)
=>q=-x(—-—=
=3 12
1

-~ Two rational numbers between -1/6 and 1/3 is=1/12 and -1/24
3 A. Question

Find three rational numbers between

1 1

— and —

_1_ 3
Answer

Let, p, q and r are three rational numbers between 1/4 and 1/2

1 (1+_1)
P a2

1 1+2
$p=EXT

1 3
;"p=£><£

3

lX(1+3)
=37\ 73

1 243
ﬁq:EXT

1 65
:}quixg

5
=q=—



27 \4" 16
1 445
Sr=-X——
2% 16
1 9
=T =—x—
2”16
9
=Tr=—
=32

~ Three rational numbers between 1/4 and 1/2 is =3/8,5/16 and 9/32
3 B. Question

Find three rational numbers between

-
—— and =

10 3
Answer

Let, p, q and r are three rational numbers between 1/10 and 2/3

1 (1+2)
Ap=—X|—+—
P=5"\10"3

1 3+20
= [—
P=5%"3p
1 23
ﬂp:ix_ﬂ
23
1 ( 1 +_23)
__x — —
19=3° 10 " &0
1 6+23
= q==X
1= 3" %0
129
ﬁ — —_
1=5%%0
29
9= 120

_ 1x(1+29)
=57 \10 " 120

1 12429
=r=—
'=3" 120
1 41
ST==X—
'=3%120
41
=r=—r1
240

. Three rational numbers between 1/10 and 2/3 is = 23/60, 29/120, 41/240

3 C. Question



Find three rational numbers between

1 3

Answer

Let, p, q and r are three rational numbers between -1/3 and 3/2

1 —249
Z}Jp:EX 3
1 7
$p=£><g
7
1 ( 1+?)
= —¥|—— e
1=3 3712
1 —4+7
=q=—
1=57712
1 3
: — —_
15712
1

1 —8+3
=r=—Xx
F=37%7 22
5% (5
== 24
5
ﬁ — e ———
'=7"%8

- Three rational numbers between -1/3 and 3/2is=7/12,1/8 and -5/48
3 D. Question

Find three rational numbers between

1 1

— and —

8 12
Answer

Let, p, q and r are three rational numbers between 1/8 and 1/12
1 (l N 1 )
sp=—X|-+—
P=3"8" 12
1 3+2

==X
STPE5XToy




- Three rational numbers between 1/8 and 1/12 is =5/48, 11/96 and 23/192
Exercise 1.3

1 A. Question

Choose the correct answer:

2
*®

L | L
I

w

=)
W | k2

Answer

axece




5 2 X5

2x2 =222

= 13
) 10
= - =
373

(B) doesn’t match the solution.
(C) doesn’t match the solution.
(D) doesn’t match the solution.
1 B. Question

Choose the correct answer:

2 4

—_ W=

5 7
a1

20
B>

35

A
¢ 20

1.

35
D.

8
Answer
2><4—2><4
577 5x7
("axc_aXC)
"b"d bxd
2}(4 8
i _ 2
577 35

(A) doesn’t match the solution.
(C) doesn’t match the solution.
(D) doesn’t match the solution.
1 C. Question

Choose the correct answer:
4 is

9
0

h| b

[a—

A —

23



B>
45
¢. 28
45
p. >
13
Answer
2 4 4  (2X9) + (4x5)
5 9 45
WAL
" ° LgM d LCM(b,d
ax% + cx% . -
- LCM(b,d) , Where LCM is least common multiple)
2 N 4 18 + 20
759 T 45
2 N 4 38
E _ = —
5 9 45

(A) doesn’t match the solution.
(B) doesn’t match the solution.
(D) doesn’t match the solution.
1 D. Question

Choose the correct answer:

[ ]
b | =
»

1
q

|tJ

o)
D | = D
n

Az

S| w

Answer
1 l_l_(2x2)+l
5 "2 5 2

b (axc)+ b
(ras =)

C C



Lol 1 4+t
5 5 2
L., 1.5
5 572
1 1
=2-+72 2%

2
=:r}+23=3>{E
5 72 575
a
=%

d
L1.,1_2

5 "2 25

d C axc
¢ 5%3 = bxd

(B) doesn’t match the solution.
(C) doesn’t match the solution.
(D) doesn’t match the solution.
1 E. Question

Choose the correct answer:

Seinta

A0O

B.1

o
iJ||-—l

|

Answer

12+ G5~ G-+ G-
=>( 1)+ (3 1) _ (1><2);(1><1)+ (3x1);(1x1)

« LcM(bd) | LoM(bd)
e 2 b < d __ where LCM is least common multiple)
b d LCM (b.d) '

(l 1)+(3 1) 2—1+3—1
] _— —_——_—— =
2 4




2 4 4 4
xLCMl:h,d) + XLCM':I},CU
(s g4 8= a b N d_,where LCM is least common multiple)
b d LCM (b.d)

U

o e e
l_l
|
B =
s
+ +
P
S
I
o | =
S
|
e |

1-2)+ (G-7) = 1
2 4 4

(A) doesn’t match the solution.
(C) doesn’'t match the solution.
(D) doesn’t match the solution.

2 A. Question

Simplify:

11 [5 ISJ
| _w—
12 19 25

Answer

11_(5 18)_ 11 5x18

12 " \97 25 12 9x25
"axc_aXC
53 T bxd
11 (5 18) 11 5X2x%9
12 " \9 7 25 12 " 9x5x5
11 (5x18) 11 2
=—3|-X—=]=—+=
12 " \97 25 12 ' 5
11
11_(5X18)_ﬁ
127 \0%25) T 2
5
1 d
.b _ 2. d
I:‘E_bxc)
d
11 (5x18) 11><5
= —3F(-X—=]| ==Xz
12 " \97 25 1272
”E-IIXC_EIXC
('b d_bxd)
11 (5}{18) 55
= — == e = —
12 " \9 7 25 24



_u (5 18) 2% 24 + 7
12 25 24

11 (SXE)—zi

12 25/ T24

b (axc+b
La;_f)

11 (5x18)_2’}'

12 25) 24
2 B. Question
Simplify:
[ 1 8 [1 5

x— || 1=+

RN
Answer
(leg) (11+5)_(2x2+1x8)_ l><2+1+5
210"\ te) T\ )T )
b (@axo+b
(- -
(3t 03+ )~ G 6+
271070278 T 271072 T
(2l><8) (1l+5) (5><8) (3+5)
= - — = _ —_| = I 2

2 10 2 8 2% 10 2 8
(aXC_aXC)

b"d bxd

(ZIXB) 11+5) (40) (3X4 + 5x1)
= — — = — 2l =)=

2 10 2 8 20 8
”a+c
S

axLCMlgbd)nL x%{b,d) | |
- LCM(b,d) , where LCM is least common multiple)
(zlx ) (1 ) (4) 17
== — — = — 1= (2= -

2 10 20 g

40

(zlxg) (11+5) (_O)
= — — = _ _ | =

2 10 2 8 _’;'

8

a

b a
(':E:EX—]

d

(21><8) (11+5) (40)}{8
= - — = _ 1= (2= -
2710 2 8 20/ 17




N 5)_ (4D><8)
8/ \20x17

2 C. Question

Simplify:
15 5 1Y 10
—of ———J+—
16 6 2 11
Answer
15 f(5 l)_1{1_15>< (5 1)_1{]
6672 11 16 W67 2) 1
15 5 1 10 15 EFx1—-1x3 10
=22 of (-_-)+_ - —x(—+—)
16 6 2 11 16 6 11
LCMib,d) LCcMi(b.d)
(.‘.E_E _ ¥ % "4 where LCM is least common multiple)
b d LCM (b.d)
15 5 1 10 15 2 10
= — of (———)+— = —x(—+—)
16 6 2 11 16 6 11

2
15 (5 1y, 10 15 [ ¢
—Of(———)+—=—><—0

1626 2/711 16|10
1

d

.b _2.d

d

15 f(5 1) 10 15><(2><11)
= —of[-—=]+— = —x|-x—
167 %% 2/711 " 167\6 10

15 f(5 1) 10 15 22
= — — | — = —x—

1676 2)711 16760

15 /5 1y 10 15x22
=:~—0f(———)+—=

1676 2)711 T 16x60
(a C_aXC)

b d bxd

10 15x2x 11
> Zof (2-o)+ s =

16 \6 2/ 11 2x8x4x15
15 (5 1)_10 11

= of . _—
~16° 11 32

6 2

2 D. Question



Simplify:

9 3 [3 3"
= _of ==
8§ 5 4 SJ

Answer

9'3f(3+3)—9-3><(3+3)
g sMa T/ g7 s%\g 5

9.3f(3+3)_9_3x(3><5+3x4]
:>8.50 2 £) =87 -
(”3+C

b LgM d LCM(b,d
ax#—k(;x%
- LCM(b,d) , Where LCM is least common multiple)
9 3f(3+3) 9 3}{(2’}']
=—=—of[—+ =] = ===

8 57\ 5 8 57 20

9 3f(3+3) 9 3x27

8 5\ 5 8 5x20
(”axC_aXC)

"b"d bxd

9
9.3.(3.,3__38
~8"5° (?L+§)_3><2?
5x20

X d

”Ezi —
(‘E bxc)

d

9.3f(3+3) 9. 5x20
T8 5%\ "5 T 87 3x27
9.3 f(3+3) (9X5x4x5)
= — = — — i

8 5°\4 5 2X4XxX3xX3x%X9
(”axC_aXC)

"b"d bxd

9 3 f(3+3) 25
= - == — )= =

8 5%\ "5 T 18

9 3f(3+3) 7

g 54" 5 18

b (axXxc+b
(va— = ———

C C

2 E. Question

Simplify:

. _
:_[lof{i_l |_1}
5715 |4 2



Answer

2_{1f3 1 l}_z_{lxs 1 1}
57 5% 2 2 “5 5722

E;{} f[ﬁ_}]_l}_ E;{EX[M]_;L}
5 5%2 2 ~ 5 15 4

”El C
(‘b LdCM d LCM(b,d
ax—lgb' )—cx—éb' )
= LCM(b, d) , where LCM is least common multiple)
2 {1 f3 1 l} 2 {lx[l] 1}
=—-—=+i-of|-—=|— 1 = =+{=X|-|—
5 5% 22 515" 2
2 {1 f3 1 1} 2 {lxl 1}
=>—-+i-of|-—<|—- 1} = =+{—>—
5 522 2 5 |5x4
("axc_aXC)
b d  bxd
2 {1 f3 1 l} 2 {l 1}
=—-=4=0of]-—=|—- 1} = =+4——-
5 592 2 5120 1
2 {1 f3 1 l} 2 {1)(1—1)(20}
=—-+i-of|-—=| -1} = =+
5 52 2 5 20
d C
(v——=
b LdCM d LCM(b,d
ax—lgb' )—cx—éb' )
= LCM(b, d) , where LCM is least common multiple)
2 1 f'3 17 l* 2 {—19}
=—-+i-of|-—=|—-1f = = +4—
5 522" ST 57 120
2
2 (1B 9 )__5
"5 5% 2 - {—19}
20
2_ 1 f'S 17 l‘— 2}(20
"5 %s 21 ST 75719
2 d
.b_2 ¢
(‘E bxc)
d
2_{1 fS 1 1}— 2X4x5
"5 5% 2 T T T5x19
(”axc_aXc)
b7 d  bxd
2 {1 f3 1 l} 8
=—-+i-of|-—=|— 1 = ——
5 5% 22 19

2 F. Question

Simplify:



Answer
(13x31) (43-53)
4 7 8 75
_(1><4+3x3><?+1) (4><8+3_5><5+3)
B 4 7 8 ' 5

(v ag = M)

C
13><:31) (43'53)—(?><22) (35_28)
4 7 g “5) " \a"77 3T

35
(13x3l)-(s2:53) - (X2 (B
AN I 8 "5/ \2x2x7 28

5

b
(13><31) 42 53)——(11) (35x 5)
AN 8 "5/ \2/ \8"28

(13x3d)-(s2553) - (&) (22125
AN 8 "5/ \2 SXAX7

b

= (l§x3g)_(4§+5§) _ (E)_Z_S

4T 8 "5 2/ 32

(§ }) (§ 3)_11x16—25x1
¢ 7 L8 32

a
" X LdCM d LCM(b,d
ax # —cX #
- LCM(b, d) , where LCM is least common multiple)
(13x31) (43 53) 17625
4 7 8 g 372
(13x31) (43-53)-151
A 8 "5/ 32
(13x31) (43 53) 423
=2|(1-X3=|—(4=+5=) = 4—
4 7 g8 5 32

SLINCEDES)

C C

2 G. Question



Simplify:

3 7
[3—:_01‘ 1_J+1l

6 4 11) 6
Answer
(l+23f1?) :Ll—(l+23><:1?)-1]L
g T 2z0My) g = \g T 23X U) 15
(1+23 fl?) =
=|- - P
6 “2°711)7 "6
_ (L, 2x4+3 (Ax11+ 7)) (1x6+1)
~\6 3 11 ' 6
b (axc)+ b
(va- = -
(1+23f1?)_11_(1+11x 18)_?‘
(1+23 ﬂ?) .1 (1+11><2><9) 7
=|- Cofl—)e1Z = (2 g 22222 L]
6 T 25M) s = 6 Taxax1) 6
(1+23f1?) = (1+9) 7
6 “2°°11)7 "6 67276
(1+23 ﬂ?) L ax1+9x3) 7
== Tofl—l=—1= = !
6 “4°11)7 "6 6 c
”3+C
" LM, d LCM(b,d
aX%-F.;x%
- LCM(b,d) , where LCM is least common multiple)
G afnd)ert - ()]
6 “24°711) "6 6/ 76
(1+23f1?) = (ZXH) /
6 “1°°11)7 6 2x3/°6
14
(1+23 fl?) 11 (T)
=1z - — | = - =
6 ‘1% 1) e 7
6
(1+23f1?)'11—14x6
6T )T e T 37T
% d
”E=E —
(‘E bxc)
d
(1+23 fl?)'ll— 2XTX2X3
"6 Ya%11) T e T T 3x7
(1+23f1?) T
=1z - — | = - =
6 “2°711)7 76

2 H. Question



Simplify:

(5)-[-6x) o33

Answer

(5)-{1+6x3) +sp-2-3]} -
|

1><2—1><1]}

+8—[5 2

~(3)=6x3) - o34
(3G o )

1% LCM(b,d) cx LCM(b,d)

= b d , where LCM is least common multiple)

LCM(b, d)

- (-3)-{1=Gx3) + o--5-3]} - (-3 +5-[5)

)
)+ e-li-d-if - (- 1
oy

{

3 SX - 2 4
_( 1) 21><2+8><20—19><5}
A3 20
a C a
CetaT
axLCM%),d,fj N CXLCM(CIIJ,d,f)_exLCM(F,d,f)

- LCM(b,d, f) , where LCM is least common multiple)



( 1) 1 (2){5) L3 1 ( 1) {42 + 160—95}
=|—=]—31=+(=x%= —|5—=—lt =—-=]—
3 3 7 | 2 4 3 20
( 1) 1'(2><5)+8 '5 1 1 _( 1) {10?}
“\73 "\377 ° 727 a)f T T3/ 120
( 1) . (2x5)+8 '5 1 1 {1+10’?}
= —_— — —_ | — —_ _ —_———— = —d— _—
3 37 | 2 4 3 20
( 1) ) (2><5)+8 '5 1 1 1x20+ 107x3
=|—=]—31+(=x%= —|5—=—=|} = —
3 37 | 2 4 ¢ 60 J
C
e
ElXL'CMlEb,d]l N CXLCM(;fb,dJ | |
LCM (b, d) ,where LCM is least common multiple)

( 1) . (2}{5) g '5 1 1 {20 + 321}
=|—=)—11+|=%= —5=—=—=|} = -}/
3 3 7 | 2 4 60

Exercise 1.4

1 A. Question

Choose the correct answer for the following:
a™ x a is equal to

A.am+a"

B.am—n

C am+n

D.a™mn

Answer

aMxa = (axaxaxax......m times)x(axaxaxax......n times)

= gl x gl = gMm +n

(Also, Product Rule: a™ x a =a™m* 1 'where ‘a’ is a real no. and m, n are positive integers.)
(A) Doesn’t match the solution.

(B) Doesn’t match the solution.



(D) Doesn’t match the solution.

1 B. Question

Choose the correct answer for the following:
pY is equal to

A0

B.1

C.-1

D.p

Answer

For p=0,

p0:pn+

PXPXPX.... n times

:popr ...... n times

= pO =1

(Also, Number with zero exponent rule:If ‘a’ is a rational no. other than zero, then a% = 1)
(A) Doesn’t match the solution.

(C) Doesn’'t match the solution.

(D) Doesn’t match the solution.

1 C. Question

Choose the correct answer for the following:

In 102, the exponent is

A2

B.1

C.10

D. 100

Answer:(D)

Answer

102 =10x 10 (~ a® = ax ax ax ...... n times, where n is a positive integer)
= 10% = 100

1 D. Question

Choose the correct answer for the following:

671 is equal to

A6



|

Answer:(D)

Answer
67t = =

=:-|6~_1=E

6

(* Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then 3™ = —)

(A) doesn’t match the solution.

(B) doesn’'t match the solution.

(C) doesn’t match the solution.

1 E. Question

Choose the correct answer for the following:
The multiplicative inverse of 24 is
A2

B.4

c.2*

D.-4

Answer:(C)

Answer

Let a be the multiplicative inverse of 2™

= 2% x a =1 (by definition of multiplicative inverse)

|~

—4

]

1
1

)

e ]

(~ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, theng ™ = —)

>a=2*%
(A) doesn’t match the solution.

(B) doesn’t match the solution.



(D) doesn’t match the solution.

1 F. Question

Choose the correct answer for the following:
(-2)° x (-2)® is equal to

A.-2

B.2

C.-5

D.6

Answer

(=2)7° x (=2)° = > x (-2)°

T (=28
( Reciprocal law: If ‘a’ is a real no. and m is a positive integer, then g7™ = im)
= (D) X (-2 = e X (-2
(=2)°
i, 1 n
= (27 X (-2)° = e X (-2° x (-2)'

( Product Rule: a™ x a" =a™M* ™ where ‘a’ is a real no. and m, n are positive integers.)
= (-2)° x (-2)°=-2

(B) doesn’t match the solution.

(C) doesn’t match the solution.

(D) doesn’t match the solution.

1 G. Question

Choose the correct answer for the following:

(-2)2 is equal to

A.

1D | —

Answer

(272 =

1
(-2)2




( Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then g™ = i)

L1
=07 =y on
-2 _ 1 e 12 _ _
= ()7 = o, (0 1P = Il = 1)
L1
=(-2) =13

(A) doesn’t match the solution.
(C) doesn’t match the solution.
(D) doesn’t match the solution.
1 H. Question

Choose the correct answer for the following:
(20 + 41y x 22 is equal to

A2

B.5

C.4

D.3

Answer

(20 + 471y x 22 = (1 + 471) x 22

(- Number with zero exponent rule:If ‘@’ is a rational no. other than zero, then a® = 1)
0 -1 2 1 2
=02"+4HH)x2°=(1+ 1 X 2

( Reciprocal law: If ‘a’ is a real no. and m is a positive integer, then g=™ = i)
am

1x4+1x1
( )

=(2°+47)x 2% = 1 2 %2
e a N C
b LgM d LCM(b,d
a X# 4+ c x%
- LCM(b.d) , where LCM is least common multiple)
5
= (2° +4)x 2% = (?1)" *

=22°+4)x 22 =5

(A) doesn’t match the solution.
(C) doesn’t match the solution.
(D) doesn’t match the solution.

1 1. Question



Choose the correct answer for the following:

5
_ is equal to
J’

A.3

B.3%

C.1
D.3%

Answer

=) -

(+ Reciprocal law: If ‘a’ is a real no. and m is a positive integer, then g=™ =

~(-3) = cvo

1 _4
:’(_5) — 1x3*(v—1% = —1x—-1x—-1x-1 = 1)

1 —4
_Z) = 34
:’( 3)

(A) doesn’t match the solution.
(C) doesn’t match the solution.
(D) doesn’t match the solution.
1]. Question

Choose the correct answer for the following:
(-1)50 is equal to

A.-1

B.50

C.-50

D.1

Answer:(D)

Answer

(-1)°0 = -1x-1x-1x-1......... 50 times

= (-1)°9 =1 (~ 50 is even no.)

(+ (1" =-1,if nis odd and (-1)" = 1, if n is even)
(A) doesn’t match the solution.

(B) doesn’t match the solution.

=)

am



(C) doesn’t match the solution.

2 A. Question

Simplify:

(9°+ (9°

Answer

. 5 . 7 a _ {(—a)®
(—4)° + (—4)° = =

= (-4)° + (-4)8 = (-4)>8

m
( Quotient Rule:— = a™™ 7,
an

where ‘@’ is a non-zero real no. and m, n are positive integers.)

= (-4)° + (48 = (43

- 1
—4)° + (—4)® =
= 97+ (° =
( Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then g™ =
- 1
—4) + (4P = ———
= (47 + (9° = T
(45 + (4 = ——
= (— - | — = ——
64
2 B. Question
Simplify:
1 )
Answer
12 1%
(2_3) D
) a,m am
(~ Power of quotient rule.(B) = pm

where b#0, a and b are real numbers, m is an integer)

I
~(3) =1 =D

) =
N
23 64

2 C. Question

Simplify:



Answer

4 5\* 4 4 5*
(=3)*x (3) = (D*x @) x 3
a m aln
(~+ Power of quotient rule: (E) = o
where b#0, a and b are real numbers, m is an integer)

5 (_3)4}(@4 _ 5 (e (=1)F = 1)
. (—3)‘*:4@5L — 625
2 D. Question

Simplify:

36

Answer

5 2 2 5 z 5
2 2 1 2 2 1
(;) X(:) X(;) = 5 Xe %

. a m a
(»» Power of quotient rule:(B) = =

m

where b#0, a and b are real numbers, m is an integer)

B) x@) x(2) - (ExExn) s -2

= |- — = = |- A _— A —C 0 =

3 4 5 35 %23 %55 ( )
G <) x() - 2=s

~\3 4 5/ T 35-2x5s

( Quotient Rule:; = a™ "

where ‘a’ is a non-zero real no. and m, n are positive integers.)

HRHEIOEE
“\3) "\4) *\5) T 3:x5s
5 <) <G -5
= | — — — =

3 4 5 675
2 E. Question
Simplify:

(3-7 - 310) % 3-5

Answer



(377 = 310)x 373 = (gi?— 31°)><3i5

( Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then g7™ = —)
i, 1 1 1
-7 . =a10 =5 _ [T = Yy =
=37 =39%x 37 = (S?Xgm)xss
1

3?+10+5

=(37 =319 x 373 =
(Product Rule: a™ x a =a™m * " 'where ‘a’ is a real no. and m, n are positive integers.)

=37 + 3% 37 =

322
2 F. Question

Simplify:

b2
-2

%]

:X__%

6

A
2" %3 x

(]
(=]
(%]

%
Answer

2% 3?2 x2¥*x37 2% 23 %x3?2x37

28 x 36 N 28 x 36

2% 37 x2¥*x37 26%3 % 3247
28 x 36 - 28x 36

(Product Rule: a™ x a =a™* 1 where ‘@’ is a real no. and m, n are positive integers.)

2% 37 x2¥*x37 B 29 % 37
28 x 36 ~ 28 %36

2% 37 x2¥*x37

29 XS& _ 29—8 % 39—6

m
( Quotient Rule:— = a™™ 7,
an

where ‘@’ is a non-zero real no. and m, n are positive integers.)

2% 32 x2¥x37

= 21 x 33
28 x 36
28 x32x2¥x37 2 %3x3x3
28 x 36 B
28 x32x2*x37
= 54

28 x 3%
2 G. Question
Simplify:
ya~bxyb-cyyc-a

Answer



ya=bxyb-cyyc-a_ ylab+b-c+ca)

(Product Rule: a™ x a" =a™* 1 where ‘a’ is a real no. and m, n are positive integers.)
=>ya—b xyb‘c xyc—a:y(a-a+b-b-c+c)

= ya-byyb-cyyc-a—y0

o>yd bxyb-cxyc-a-q

(~- Number with zero exponent rule: If ‘a’ is a rational no. other than zero, then a = 1)
2 H. Question

Simplify:

(4p)* x (2p)* x p*

Answer

(4p)* x (2p)* x p* = 43x p3x 22x p?x p*

= (4p)° x (2p)? x p* = 4x4x 4x p3x 2x2x p?x p*

= (4p)° x (2p)® x p* =256 p> * 2+ 4

(Product Rule: a™ x a = a™* 1 'where ‘@’ is a real no. and m, n are positive integers.)
= (4p)* x (2p)* x p* = 256 p°

2 1. Question

Simplify:
1
5 1y 2
97 —3 x50 — (—)
81
Answer

93—3><5°—(i)_i - 93—3><1—(i)_‘_:

21

(~ Number with zero exponent rule: If ‘@’ is a rational no. other than zero, then a’ = 1)
1

5 1y 2
=>92—3><5°—(—) =092-3 - T
81
(1)
81

(* Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then g=™ = i)
m

5 1\ 5 1
95—3x5°—(—) — 95-3-813
= 81
1
93 — 3 x 59 (1)_2 93 — 97 — 9t
=> — — — — — —
81



1
2

El 1 1 1 1 1
=92 -3 XSD—(Q) = 92x92-92—-92 x 92

(Product Rule: a™ x a =a™* 1 where ‘@’ is a real no. and m, n are positive integers.)

Now, taking 91/2 common, we get-

L
3 2 1 1
592-3x50— (=) © = 929 ~1-9%)
1
=

5 1
9_—3><5°—(—) = 3(81—-1-3
= 92 1 ( ]

1
(+92 = Y9 = 3,and 9% = 9x 9 = 81)

5 1
92 —3 ><5°—(—) =3 x77
= 81

P

5 1
93— 3 ><5°—(—) — 231
= 81

P

2 ]. Question

Simplify:
[l}_: —3x 8" xx4° —[ EJ_::
4 16
Answer
() —sxaixae + (2)7 = () —axsix1 + (2)°

(*+ Number with zero exponent rule: If ‘a’ is a rational no. other than zero, then a® = 1)

1
—2 =

1 2 9\z 1 2 1
==.(:1) —3><83><4°+(—) - 3x8ix1+——

O (2

1

(~+ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then 3=™ = —)
1 1
(1)_2 3% 85 x40 + (9)_5 42 3x8ix1+ (16)5
=|-] — — = — S
4 16 9
1 1
1\* z 9\2 2 162
:(—) —3><83><4°+(—) — 47 3x8Ix1+ |
4 16 92

m

. a m a
(*+ Power of quotient rule:(B) = o

where b#0, a and b are real numbers, m is an integer)



B | etk

() —axeixae + (2)
—_ f— 3 —_—
Y 16

1 1
( 167 = V16 = 4,and92 = VO = 3)

2 4
= 4*-3x83 + (g)

1
(1)_2 3 X 8z X 49 + (9 )_E 42 _3 x 8.1‘l + (4)
= — _ 3 —_— = —_ 3 —_
4 16 3

m

I:': Quotient RU].E‘:T = gm— 18
d

where ‘a’ is a non-zero real no. and m, n are positive integers.)

1
() —axeixae + (2)7 - a2m3x2n 4 (3)
= |- — 3 — = — _— —
4 16 ) \3

1
—2 2 _=

(1) 3>~<8§><f-1°+(9)2 16 3><8+(4)

= |- — — = — = =

4 16 2 \3
3 =2

(w42 = 4x4 = 16,and8'3/ = 8 = 2)

1y 3x8§x4°+(9) 16 3>~<4+‘11
=|- — — = — —
4 16 3

B | ek

1
=>(}) —3><8§><4° + (i)_a = 16—(12—1}1
4 16 3
1
ﬁ(}) _3x8§x40 N (i)_z _ 16_12X3—4Xl
4 16 3
”El C
B +L%M(b d) LCM(b,d)
_ AXTp o teXxTg where LCM is least common multiple)
LCM(b,d) '
142 2 . 9 _21 32
=>(L—1) —3x83x4 +(E) =16—?
ﬁ(l)_z_gxgémﬂ X (i)—% _ 16x3-32x1
4 16 3
”El C
S

d
x LCM}Eb' d) o x LCMcllfb, d)

,where LCM is least common multiple)

LCM(b,d)
2 l
() -axsinas 1 (3)7 = 853
=’ J— _ _— =
4 16 3

—2 —

(1) 3><8%><4°+(9) 1o
= |- — — = —
4 16 3

B | et



1
() —axsixe + ()" - 51
— _ 3 N — —
AV 16 3
(axc)+ b

C

b
( a_ =
3 A. Question
Find the value of:
(30 + 41y x 22
Answer
(3% + 41y x 22 = (1+471) x 22

(~* Number with zero exponent rule: If ‘a’ is a rational no. other than zero, then a% = 1)
0 -1 2 1 141
= (3 +4]><2=(1+£—1]><2

(~ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then 3™ = i)
a1'[1

1
=(3° + 47 1)x 22 =(1+L—})x 2 %2

1x4+1x1
( )

=(3%+41)x 2% = 5

2 X2

5
= (3% + 471) x 2° =5><2

=304+41x22=5
3 B. Question
Find the value of:
@2lx4ly+22
Answer

(271 x 4+ 272 = (ixi)+i

21 22

(~+ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then 3=™ = —)

X

L -,
we can write it as, = (2 L4 1) =277 =

X

1 1
27 x 471+ 272 = (—x—xzxz)
=( ) 5%3

=221 x4 H)+ 272 = %Answer.

3 C. Question

Find the value of:



3 T .l

3 5 6)

Answer

-2 -2 -2
B +0 ~0 -F g e

+ + =——=+-—=+ =
1 1 1
? : ! G 6 @
(~+ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then 3=™ = im)
a

ISS RS A
=|5] +l3) +(3) =22+3+4(17=1

(2) (3) (4) ( )

1472 132 142

~(3) +(G) +(G) =4+o+1s
S SRS R

~(;) +G) @) -2

3 D. Question

Find the value of:

(31 +414+51)0

Answer

Consider (3'1 + 41 + 51)0, Reciprocal law: If ‘a’ is a real no. and m is a positive integer,

0
theng™™ — aimSo,(S—l + 471 4 5—1)0 _ G + i 4 E)

Take the L.C.M of 3,4 and 5= 60

1x20 + 1><15+1><12)°

-1 -1 =10 _
=31+ 4 +5)—( 50

0
= (371 + 471 + 5°1)0 — (E) Number with zero exponent rule: If ‘a’ is a rational

60

no. other than zero, then a% = 1
=@t +41 +5) =1
3 E. Question

Find the value of:

0

—242 _
(_E) 27 (_E) 2x2
3 o 3
(~ if ‘@’ is a real no. and m, n are integers, then (a™)? = a™m")

DT -2

-4



| | - e

3737373

(~ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then g™ = —

(Y7 -2

=||—= —_ -

[\ 3 16
2,72

[ - =

3 16

b (axc)+ b

3 F. Question

Find the value of:

7-20 _ 7-21

Answer

1 1

?—20 _ ';,'—21 _ 1+ 1

FZ0 721

=>?_20—?_21 = 1 (l_g)

720\" " 7
L 720_g-2a _ L AX7-1)
720 7
LAl
S
ax LCMSb. DL ox Lcmc:i'b.d)
- LCM(b,d) , where LCM is least common multiple)
6

= 77207721 - -

4 A. Question

Find the value of m for which

Sm - 5-3 = 55
Answer
Sm - 5_3 =] 55

1 -
—Efm - — _ L5

g3

(~+ Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then =™ =

=>5mx 53 — 55

— pm _— —_

=>5m — 55_3



m

( Quotient Rule: = = am~,
d

where ‘@’ is a non-zero real no. and m, n are positive integers.)
= 5™ = 52

= m = 2 (*~ base is same)

4 B. Question

Find the value of m for which
4M = 64

Answer

4M = 64

w43 =64

= 4m =43

= m = 3 (* base is same)

4 C. Question

Find the value of m for which
gm-3=1

Answer

gm-3=1

m
( Quotient Rule:— = a™™ 7,
an

where ‘a’ is a non-zero real no. and m, n are positive integers.)
= 8™M=1x 83

= gm=g3

= m = 3 ( base is same)

4 D. Question

Find the value of m for which

(aB)m =39

Answer

(33)m =32

= a3Mm =3’

(- if ‘@’ is a real no. and m, n are integers, then (a™)" = a™")

= 3m =9 (* base is same)



4 E. Question

Find the value of m for which

(5™)2 x (25)3 x 1252 =1

Answer

(5™)2 x (25)3 x 1252 =1

= (54)m x (25)3 x 1252 =1

= 52m x (52)3 x (53)2 = 1

(125 =5x 5x 5 = 53,and 25 = 5x 5 = 52)
= (52 x (5) x (5)° =1

(- if ‘@’ is a real no. and m, n are integers, then (a™)" = a™")
= 52m+3+6 - 750 (- 250 = 1)

= 2m+ 6+ 6 =0 ( base is same)
=>2m+12=0

= 2m=-12

12

>m=-6
4 F. Question

Find the value of m for which

B

om =(8)F +(2°)
Answer
2m = (8): = (2%):

1 2
=2m = (8)z2+(2x2x2)3

= 2m = (8)3 = (8)3

12

=2m = (8)3 3

1

=2m = (8)73
1

=>2m=—1
(8)3



1 1
=>2m=§(':83 = 2)
1
=m =550
1
=m = ;

5 A. Question
If 2% = 16, find
i.x
ii. 43
iii. 22%
jv. 2x+2

Answer
i.2¥X=16
= 2x=24

= x =4 ("~ base is same)

il o3 — o3
:2%: 22
527 = 2x2
:2%:4

iii. 22x = 2% 4

— 22X = 28

= 22X = (2x 2x ......8 times)
= 22X =256

v, 2X+2 - 94+2

o 9X+2 = 26

= 2X+2 2 2x 2x 2x 2% 2x 2
= 2X*2 =64

v.A2X=4/24

x 1



1

= V2™ = IX2X2X2
1
=2 = —
V16
. 1

5 B. Question
If 3% = 81, find
1.X
ii.3x+3
iii. 3%/2
iv. 32x
V. 3X—6
Answer
i.3¥=81
= 3¥=3% (- 3%=81)
= x =4 (~ base is same)
jj.3x*3=3%+3
= 3K+ 3_ 37
= 3X*+3=3x3x3x3x3x3x 3
= 3X+3=-2187
iii. 3(3) — 3(3)
=>3{§) = 32
X
= 3{5] = 3%3
X
293{5] =9
jv. 32X = 324
= 32X — 38
= 32X =3 x 3x 3x 3x 3x 3x 3x 3
= 32X = 6561
v. 3%~ 6 _ 34— 6

= 3%x-6-32



:>3x—6 _

32
( Reciprocal law: If ‘@’ is a real no. and m is a positive integer, then g™ = im)
a
1

= 3:{ -6 _

3Ix3

1
= 3:(— 6 _ _

9

6 A. Question

Prove that

3}&-‘. 3}( e
— = X| — =1
3}..1—._ 3

Answer

Taking L.H.S,
33-.'+1 % x+1 3x+1 3%
R (?) T @&t (?)

(~ if ‘@’ is a real no. and m, n are integers, then (a™)? = a™™)

x+1

3)-_'+1 3:{ x+ 1 3 (K+ 1) 3:{ x+1
~wx(3) -GE ~G)
X a m aln
(~+ Power of quotient rule: (E) = om

where b#0, a and b are real numbers, m is an integer)

33"'+1 3x x+ 1 3 3% G +1)
~wx(3) - EF)
(By Power of Product Rule)

3x+1l gx, X+ 1
ﬁm}((g) — (1)(‘(+ 1}

3:-.'+ 1 3:{ x+1
= JxGx+ 1) X (g) = 1(v 1" = 1,wherenisrealno.)

Hence, proved.

6 B. Question

Prove that
m+n n+l 1+m
1
x" x" X 1
Xn Xl Xm
Answer

Taking L.H.S,



xm - xn(m +n) X xln+1) X xm(l+ m)

(Xm)m +n K B +1 Xl l+m Xm{m +mnj xn(n +1) Xl(l + mj}

xn Xl

) a m am
(~+ Power of quotient rule: (E)

- pm’
where b#0, a and b are real numbers, m is an integer)

12 +lm

1

(xm)m +n (xn)l‘1 +1 Xl l+m sz + mn an +nl X
X

xm xhm + n? X an+ n? X Xm1+ m=2

xn X

(~ if ‘@’ is a real no. and m, n are integers, then (a™)? = a™mn)

(Xm)m+ n ¥B n+l Xl l+m sz +mn+n® +nl+1% +lm

xn %! ym yom + n? +nl+n? +ml+ m?
( Product Rule: a™ x a" = aM™ * 1 where ‘a’ is a real no. and m, n are positive integers.)

m+n n.n+1 1y 1+m

xm X X
=(§) "(E) e

(sz +mn+n?+nl+1% +lm—(nm +n% +nl +n? + ml + mz])

m

(QuOﬁent Ru].e:T = g™~ 1‘1'
=

where ‘@’ is a non-zero real no. and m, n are positive integers.)

m+n n.n+1l 1

xm X X
:’(E) X(;) X\

— (X((mz—mz] + (mn—mn) + (n2-n?} + (nl-nl) + (12-1%) + (hn—lm])

xm m+ n e n+l Xl l+m

i > il _ 0
= (xn) % (xl) % xm %

K ® +n KB +1 Xl l+m
-(&) &) xm) =

(~+ Number with zero exponent rule: If ‘@’ is a rational no. other than zero, then a® = 1)

Hence, proved.

Exercise 1.5

1. Question

Just observe the unit digits and state which of the following are not perfect squares.
i.3136

ii. 3722

iii. 9348

iv. 2304

v. 8343



Answer

We know that perfect squares end with the digits 0, 1, 4, 6, 9. Anything other than these in
the unit’s place does not qualify to be a perfect square.

Therefore (ii) 3722 is not a perfect square

(iii) 9348 is not a perfect square

(v) 8343 is not a perfect square

2 A. Question

Write down the unit digits of the following:

782

Answer

78 x 78

Let us only consider the unit’s digits of 78, which is 8.

8 x 8 = 64, which has 4 in its unit’s place.

This number is retained in the unit’s place when the digit is squared.
Hence the answer is 4.

2 B. Question

Write down the unit digits of the following:

272

Answer

27 x 27

Let us only consider the unit’s digits of 27, which is 7.

7 x 7 =49, which has 9 in its unit’s place.

This number is retained in the unit’s place when the digit is squared.
Hence the answer is 9.

2 C. Question

Write down the unit digits of the following:

412

Answer

41 x 41

Let us only consider the unit’s digits of 41, which is 1.

1 x 1 =1, which has 1 in its unit’s place.

This number is retained in the unit’s place when the digit is squared.
Hence the answer is 1.

2 D. Question



Write down the unit digits of the following:

352

Answer

35 x 35

Let us only consider the unit’s digits of 35, which is 5.

5 x 5 =25, which has 5 in its unit’s place.

This number is retained in the unit’s place when the digit is squared.
Hence the answer is 5.

2 E. Question

Write down the unit digits of the following:

422

Answer

42 x 42

Let us only consider the unit’s digits of 42, which is 2.

2 x 2 =4, which has 4 in its unit’s place.

This number is retained in the unit’s place when the digit is squared.
Hence the answer is 4.

3 A. Question

Find the sum of the following numbers without actually adding the numbers.
1+3+5+7+9+11+13+15

Answer

We know that the sum of first n odd numbers is n?

Since there are 8 odd numbers starting from 1 to 15,

Sum = 82

=64

3 B. Question

Find the sum of the following numbers without actually adding the numbers.
1+3+5+7

Answer

We know that the sum of first n odd numbers is n?

Since there are 4 odd numbers starting from 1 to 7,
Sum = 42

=16



3 C. Question

Find the sum of the following numbers without actually adding the numbers.
1+3+5+7+9+11+13+15+17

Answer

We know that the sum of first n odd numbers is n?

Since there are 9 odd numbers starting from 1 to 17,

Sum = 92

=81

4 A. Question

Express the following as a sum of consecutive odd numbers starting with 1
72

Answer

We know that any square can be expressed as the sum of consecutive odd numbers starting
from 1.

n2=1+3+5+..+(2n-1)

Therefore, 72 =1+ 3 +5+ ... + (2 x 7-1)

=1+3+5+..+13

=1+3+5+7+9+11+13

4 B. Question

Express the following as a sum of consecutive odd numbers starting with 1
92

Answer

We know that any square can be expressed as the sum of consecutive odd numbers starting
from 1.

n2=1+3+5+..+(2n-1)

Therefore, 72 =1+3+5+ ... + (2 x 9-1)

=1+3+5+..+17

=1+3+5+7+9+11+13+15+17

4 C. Question

Express the following as a sum of consecutive odd numbers starting with 1
52

Answer

We know that any square can be expressed as the sum of consecutive odd numbers starting
from 1.



n=1+3+5+..+(2n-1)

Therefore, 72 =1+3+5+ ... + (2 x 5-1)

=1+3+5+..+9

=14+3+5+7+9

4 D. Question

Express the following as a sum of consecutive odd numbers starting with 1
112

Answer

We know that any square can be expressed as the sum of consecutive odd numbers starting
from 1.

n2:1+3+5+...+(2n-1)

Therefore, 112 =1+ 3+ 5+ ... + (2 x 11-1)
=1+3+5+..+21
=1+3+5+7+9+11+13+15+17+19+21
5 A. Question

Find the squares of the following numbers

3
8
Answer
- 2 .z
We know that (1) — X for all real values of x and y.
¥ y*
Therefore, (E)z = 3
8 82

64

5 B. Question

Find the squares of the following numbers

10
Answer

We know that (f)? = \—22 for all real values of x and y.
¥

¥
7 72
Therefore, [:_)2 = -
10 102
49
100

5 C. Question

Find the squares of the following numbers



r_hl,,_l

Answer
2
We know that (3)2 = Lz for all real values of x and y.
¥ ¥

Therefore, (%)2 -z

=]

o |

5 D. Question

Find the squares of the following numbers

ISR

Answer

We know that (5)2 = “—2 for all real values of x and y.
¥ ¥

22

Therefore, (3)2 ==
3 3

=

5 E. Question

Find the squares of the following numbers

31
40
Answer

We know that (f)? = Lz for all real values of x and y.
¥

¥
31 31
Therefore, (_)2 = =
40 402
_ 961
1600

6 A. Question

Find the values of the following:

(-3)%

Answer

(-3)2 can be written as (-3) x (-3)

=+ (3 x 3) =9 (negative x negative = positive)
6 B. Question

Find the values of the following:

(-7)?



Answer

(-7)2 can be written as (-7) x (-7)

=+ (7 x 7) =49 (negative x negative = positive)

6 C. Question

Find the values of the following:

(-0.3)2

Answer

(-0.3)2 can be written as (-0.3) x (-0.3)

=+ (0.3 x 0.3) = 0.09 (negative x negative = positive)
6 D. Question

Find the values of the following:

3

Answer

-

('2)2 can be written as [-g) x (- é)
2 2. 4 _ _ N
=+ (5 X E) =2 (negative x negative = positive)

6 E. Question

Find the values of the following:

&

Answer

-

(-2)2 can be written as (-z) x (- z)
=+ (E x E) =2 (negative x negative = positive)
4 4 16
6 F. Question
Find the values of the following:
(-0.6)2
Answer
(-0.6)2 can be written as (-0.6) x (-0.6)
=+ (0.6 x 0.6) = 0.36 (negative x negative = positive)
7 A. Question
Using the given pattern, find the missing numbers:

12422422232,



22432462=72

32 +42 4122 4+ 132

42+52+ =212
52+ +30%2=312
62+724+ =
Answer

In every line, the third number (without any power) is the product of first two numbers.
ile,1x2=2,2x%x3=6andso on.

Using the same logic,

4 x 5 = 20, therefore the missing number is 202

5 x y = 30, therefore y = 6 and the missing number is 62

6 x 7 = 42, therefore the missing number is 422

We also see that the right-hand side of every equation is one more than the last number on
the left hand side (without any power)

So 62 + 72 + 422 = 432

7 B. Question

Using the given pattern, find the missing numbers:
112=121

1012 = 10201

10012 = 1002001

1000012 = 10000200001

100000012 = 100000020000001

Answer

The number of zeroes in the answer is twice the number of zeroes in the base of the square,
separated by the digit 2.

Exercise 1.6

1 A. Question

Find the square root of each expression given below:
3x3x4x4

Answer

Wehave /3 x 3 x 4 x 4

=49 x 16

=9 x /16 (Property of roots)



=3x4

=12

1 B. Question

Find the square root of each expression given below:
2x2x5x5

Answer

Wehave 2 x 2 x5 x 5

=V4 x 25

=44 x /25 (Property of roots)

=2x5

=10

1 C. Question

Find the square root of each expression given below:
3x3x3x3x3x3

Answer

Wehave/3 x 3 x 3 x 3 x 3 x 3

=y9 x 9 x 9

=49 x 9 x /9 (Property of roots)

=3x3x3

=27

1 D. Question

Find the square root of each expression given below:
5x5x11x11x7x7

Answer

Wehave /5 x 5 x 11 x 11 x 7 x 7

=V25 x 121 x 49

=425 x 121 x /49 (Property of roots)
=5x11x7

=385

2 A. Question

Find the square root of the following:

9
64



Answer

'I| Wl

We know that \F = ”’ for all real values of x and y.
¥ 3

_
Therefore, |2 — X2
64 e

b

Wl w

2 B. Question

Find the square root of the following:

1
16
Answer
We know that \F = "’—E for all real values of x and y.
¥ 1,."}'

1 1
Therefore, | — — X—
16 V16

e |

2 C. Question

Find the square root of the following:

49

Answer

V49 =7 x 7
=72

=7

2 D. Question

Find the square root of the following:

16

Answer

V16 = VA x 4
=22

=4

3 A. Question
Find the square root of each of the following by Long division method:
2304

Answer



A4 B
—
(=21

~ /2304 =48
3 B. Question

Find the square root of each of the following by Long division method:

4489
Answer
57
6 34389
+ 36
127 | 889
8 89
0
/4489 =67

3 C. Question

Find the square root of each of the following by Long division method:

3481
Answer
59
5 | 3481
+ 25
109 | 981
981
]
~+/3481 =59

3 D. Question

Find the square root of each of the following by Long division method:

529
Answer
23
2 |520
+ 4
2
43 | 129
129
0




~ /529 =23
3 E. Question

Find the square root of each of the following by Long division method:

3249
Answer
57
5 |3z39
+ 25
107 | 749
749
0
~+/3249 =57

3 F Question

Find the square root of each of the following by Long division method:
1369

Answer

37
1369

W4 lw
WO

67 | 469
4 69

~/1369 =37
3 G. Question

Find the square root of each of the following by Long division method:

5776
Answer
76
7 5776
+ 49
146 | 876
876
0
~ /5776 =76

3 H. Question

Find the square root of each of the following by Long division method:

7921



Answer

0]
[fs]

le3]
3]
=t

Ch“'dl
i

+ 8
169 | 1521
1521

~4/7921 =89
3 I. Question

Find the square root of each of the following by Long division method:

576
Answer
24
2 |57a
+ 4
2
44 | 176
176
0
~ 576 =24

3 ]. Question

Find the square root of each of the following by Long division method:

3136
Answer
56
5 3136
+ 25
106 | 636
636
0
~ /3136 =56

4 A. Question

Find the square root of the following numbers by the factorization method:

729

Answer



3 729
3 243
3 81
3 27
3 9

3 3

~729=3x3x3x3x3x%x3

S0,4729 = 3 x 3 x 3 x 3 x 3 x 3=3x3%x3=27
4 B. Question

Find the square root of the following numbers by the factorization method:

400
Answer
2 400
2 200
2 100
2 50
5 25
R E

~400=2%x2x%x2x%x2x5x5

S0,y400 = V2 x 2 x2 X 2 x5 x 5=2x2x5=20
4 C. Question

Find the square root of the following numbers by the factorization method:

1764
Answer
2 1764
2 882
3 441
3 147
7 49

7

21764 =2x%x2%x3x3x7x7

S0,\1764 = V2 x 2 x 3 x 3 X 7 X 7=2x3x7=42
4 D. Question

Find the square root of the following numbers by the factorization method:



4096

Answer

2 4096
2 2048
2 1024
2 512
2 256
2 128
2 64

2 32

2 16

2 8

2 4

2 2

w4096 =2%x2%x2%X2X2X2Xx2X2X2X2x2x%x2

SO,V4096 = V2 X 2 X 2 X 2 X 2 X 2 X2 X 2 X 2 X 2 X2 X 2=2%x2x2x
2x2x2=64

4 E. Question

Find the square root of the following numbers by the factorization method:

7744
Answer
2 7744
2 3872
2 1936
2 068
2 484
2 242
11 121
11

W7744 =2 %x2x2x2%x2x2x11x11

SO,\7744 = 2 X 2 x2 x2Xx2x2x11 x 11=2x2x2x11=88
4 F. Question

Find the square root of the following numbers by the factorization method:
9604

Answer



2 9604
2 4802
7 2401
7 343
7 49
] 7

29604 =2x%x2%x7x7x7x7

50,9604 = V2 X 2 X7 X7 X 7 x 7=2x7x7=98

4 G. Question

Find the square root of the following numbers by the factorization method:
5929

Answer

r 5929

7 847

11 121

11

~5929=7x7x11x11

S0,4/6929 = 7 x 7 x 11 x 11=7x11=77
4 H. Question

Find the square root of the following numbers by the factorization method:

9216
Answer
2 0216
2 4608
2 2304
2 1152
2 576
2 288
12 144
12

209216=2%x2x2x2%x2x2x12x12

S0,4/9216 = V2 x 2 Xx 2 x 2 x 2 X 2 X 12 x 12=2x2x2x12=96
4 1. Question

Find the square root of the following numbers by the factorization method:



529

Answer

23 529

23

+ 529=23x23

50,4529 = /23 x 23=23

4 ]. Question

Find the square root of the following numbers by the factorization method:
8100

Answer

10 8100

10 810

9 81

9

+8100=10x10x9x9

50,4/8100 = 10 x 10 x 9 x 9=10x9=90

5 A. Question

Find the square root of the following decimal numbers:
2.56

Answer

e
»—E\.J|I—l
o
| o

26 | 156
156

~ 4256 =16
5 B. Question
Find the square root of the following decimal numbers:

7.29

Answer



2.7
2 | 729
+ |4
2
47 | 329
329
0
~y7.290 =27

5 C. Question
Find the square root of the following decimal numbers:
51.84

Answer

+ I~

~y51.84 =72
5 D. Question

Find the square root of the following decimal numbers:

42.25
Answer
6.5
6 42. 25
+6 |36
125 | 625
625
0
~[42.25 =65

5 E. Question
Find the square root of the following decimal numbers:
31.36

Answer




~+/31.36 =56
5 F. Question
Find the square root of the following decimal numbers:

0.2916

Answer

Ln
I

==
2 s
b
=

+
o
=

0s 029

104 | 00416
00416

~4/0.2916 = 0.54
5 G. Question
Find the square root of the following decimal numbers:

11.56

Answer

.L“"
s

W 4 lw
\D'—|
&l

64 | 256
2356

~4/11.56 = 34
5 H. Question
Find the square root of the following decimal numbers:

0.001849

Answer

0. 043

o |0.001820
+0 |0

oo 000

+0 |000

04 00018

+ 4 (00016
163 | 00002 4%
0000249
0

~4/0.001849 = 0.043



6 A. Question

Find the least number which must be subtracted from each of the following numbers so as
to get a perfect square:

402
Answer
20
2 | %02
+ |4
2
4p | 002
002
2

402-2 = 400 = 202
-~ 2 must be subtracted from 402 to get a perfect square.
6 B. Question

Find the least number which must be subtracted from each of the following numbers so as
to get a perfect square:

1989
Answer
4 4
4 | 1989
+ 16
4
84 | 389
336
53

1989-53 = 1936 = 442
~ 53 must be subtracted from 1989 to get a perfect square.
6 C. Question

Find the least number which must be subtracted from each of the following numbers so as
to get a perfect square:

3250

Answer

37

5 3250
+5|25

104 | 750
749

1

3250-1 = 3249 = 572

~ 1 must be subtracted from 3250 to get a perfect square.



6 D. Question

Find the least number which must be subtracted from each of the following numbers so as
to get a perfect square:

825

Answer

6
25

R4 M
-1l

46 | 325
276
49

825-49 = 776 = 262
~ 49 must be subtracted from 825 to get a perfect square.
6 E. Question

Find the least number which must be subtracted from each of the following numbers so as
to get a perfect square:

4000
Answer
63
6 | %000
+6 |36
123 | 400
369
31

4000-31 = 3969 = 632
~ 31 must be subtracted from 4000 to get a perfect square.
7 A. Question

Find the least number which must be added to each of the following numbers so as to get a
perfect square:

525

Answer
23

2 |525

+ | 4

2

43 | 125
129
-4

525 + 4 = 529 = 232

~ 4 must be added to 525 to get a perfect square.



7 B. Question

Find the least number which must be added to each of the following numbers so as to get a
perfect square:

1750

Answer
42

4 | 1750

+ la

q

82 | 130
164
-14

1750 + 14 = 1764 = 422
~ 14 must be added to 1750 to get a perfect square.
7 C. Question

Find the least number which must be added to each of the following numbers so as to get a
perfect square:

252

Answer
16

1 |23z

+ 1

1

26 | 152
136
-4

252 + 4 =256 = 162
~ 4 must be added to 252 to get a perfect square.
7 D. Question

Find the least number which must be added to each of the following numbers so as to get a
perfect square:

1825

Answer

43

1825
16

ENRNTN

1825 + 24 = 1849 = 432

225
249

-24

]
L

~ 24 must be added to 1825 to get a perfect square.



7 E. Question

Find the least number which must be added to each of the following numbers so as to get a
perfect square:

6412

Answer

81
6412
+ 8 | 64

161 | 012
0161

-149

I

6412 + 149 = 6561 = 812

-~ 149 must be added to 6412 to get a perfect square.

8 A. Question

Find the square root of the following correct to two places of decimals:
2

Answer

1.41

1 2.0000
+1 |1

24 100
+a |9

281 | 400
281

o \I'I’E = 1.41
8 B. Question

Find the square root of the following correct to two places of decimals:

40|84
443 | 1600
1329

~ 5 =223
8 C. Question
Find the square root of the following correct to two places of decimals:

0.016



Answer

0.12

o 0. 0160
+ |o

0

o1 (001

+ |0

1

22 | 00060

B 000 44

~4/0.016 = 0.12

8 D. Question

Find the square root of the following correct to two places of decimals:

=~

8
Answer
0.93
1] 0. B7 30
+0 |0
09 087
+0|081
183 | 650
549

‘F =093
g

8 E. Question

Find the square root of the following correct to two places of decimals:

1
1—
1"\
Answer
1. 04
1 1.0833
+1 |1
20 008
+0 |000
204 833
81a
o 11
V1, = 1.04
9. Question

Find the length of the side of a square where area is 441 m2.

Answer



441 sqm.

-

Let the length of the side be x m.
So Area = X x x = x% = 441 m?
X=./441

=21m

10 A. Question

Find the square root of the following:

225
3136
Answer
We know that \F = *Zfor all real values of x and y.

¥ \.'I]r'
Therefore, |222 _ 223
3136 V3136

_ 15

3136

10 B. Question

Find the square root of the following:

2116
3481
Answer
We know that \F — YXfor all real values of x and V.
¥ V¥
Therefore, |2116 _ ¥2116
3481 /3281
36
59

10 C. Question

Find the square root of the following:




We know that \F —E for all real values of x and y.

J¥
- ==
Therefore, [322 _ v329
1764 J1764
_ 23
42

10 D. Question

Find the square root of the following:

7921
5776

Answer

We know that \F “'—E for all real values of x and y.
V¥

¥
Therefore, |7922 _ ¥7921
5776 /5776
29
76

Exercise 1.7

1 A. Question

Choose the correct answer for the following:
Which of the following numbers is a perfect cube?
A. 125

B.36

C.75

D. 100

Answer

A. 125

Prime factorization of 125:

5]125
5125
515

1

=125=5x5x5=53
~ 125 is a perfect cube.
B. 36

Prime factorization:



2|36
2|18
319
313
1
=36=2x2x3x3
There are only two 2’s and two 3's.
-~ 36 is not a perfect cube.
C.75

Prime Factorization:

5175
5115
313
1
=75=5x5x%x3
There are only two 5’s and one 3.
~ 75 is not a perfect cube.
D. 100

Prime Factorization:

21100
2|50
5125
515
1
=100=2x2x5x5
There are only two 2’s and two 5’s.
Hence, 100 is not a perfect cube.
1 B. Question
Choose the correct answer for the following:
Which of the following numbers is not a perfect cube?
A. 1331
B.512
C.343
D. 100
Answer

A. 1331

Prime Factorization:



11]1331
11121

11011
1

=1331=11x11x11=113
~ 1331 is a perfect cube.
B.512

Prime Factorization:

2|512
2]256
2|128
2|64
2|32
2|16
2|8
2|4
2|2

1

=512=2x2%x2x2x2%x2x2%x2x%x2
=23 x23x23

=g3

=~ 512 is a perfect cube.

C. 343

Prime Factorization:

71343
7149
717

1

=343=7x7x7=7
-~ 343 is a perfect cube.
D. 100

Prime Factorization:

2]100
2|50
5125
515
1
=100=2x2x5x5
There are only two 2’s and two 5’s.

Hence, 100 is not a perfect cube.

1 C. Question



Choose the correct answer for the following:
The cube of an odd natural number is

A.Even

B. 0dd

C. May be even, May be odd

D. Prime number

Answer

We know that cubes of odd number are all odds.
1 D. Question

Choose the correct answer for the following:
The number of zeros of the cube root of 1000 is
Al

B.2

C.3

D. 4

Answer

Prime Factorization:

2]1000
2]500
2]250
51125
5125
515

1

= 3/1000 = (1000)'/3

(1000)1/3= (2 x 2 x 2) x (5 x 5 x 5))1/3

- (23 x 53)1/3

- (103)1/3

We know that by law of exponents, (a™)" = a™".

=~ (1000)1/3=10

Hence, there is only one zero in the cube root of 1000.
1 E. Question

Choose the correct answer for the following:

The unit digit of the cube of the number 50 is

A1l

B.0



C.5
D.4
Answer

We know that the cubes of the numbers with 0 as unit digit will have the same unit digit
ie. 0.

- The unit digit of the cube of the number 50 is 0.

1 E. Question

Choose the correct answer for the following:

The number of zeros at the end of the cube of 100 is
Al

B.2

C.4

D.6

Answer

Cube of 100 = 1003

=100 x 100 x 100

=1000000

~ There are 6 zeros at the end of the cube of 100.
1 G. Question

Choose the correct answer for the following:

Find the smallest number by which the number 108 must be multiplied to obtain a perfect
cube

A2
B.3
C.4
D.5
Answer

Prime Factorization:

2]108
2|54
3127
39
33

1

=>108=2x2x3x3x3

In the above Factorization, 2 x 2 remains after grouping the 3’s in triplets.



~ 108 is not a perfect cube.
To make it a perfect cube, we multiply it by 2.

Prime Factorization:

2]216

2]108

2|54

3|27

319

313

1
=2108x2=2x2%x2%x3%x3x%x3
=216=23x33

= (2%3)°

= 63 which is a perfect cube.

-~ The smallest number by which the number 108 must be multiplied to obtain a perfect
cube is 2.

1 H. Question
Choose the correct answer for the following:

Find the smallest number by which the number 88 must be divided to obtain a perfect
cube

A 11
B.5

C.7

D.9
Answer

Prime Factorization:

288

2 |24

222

11]11

1
=>88=2x2x2x11
The prime factor 11 does not appear in triplet.
-~ 88 is not a perfect cube.
Since in factorization, 11 appear only one time, we should divide the number 80 by 11.
=88+11=8
= 2 X 2 X 2

=23



. The smallest number by which the number 88 must be divided to obtain a perfect cube is
11.

1 1. Question

Choose the correct answer for the following:

The volume of a cube is 64 cm3. The side of the cube is
A.4cm

B.8 cm

C.16 cm

D.6 cm

Answer

We know that the Volume of a cube = a3 where a is the side of the cube.
But given Volume of cube = 64 cm?3

=a’=64

Prime Factorization of 64:

2|64
2|32
2]16
2|8
2|4
2|2
1

=2564=2x2x2x2x2x2

:23X23
=43
'-33_4—3

Powers are equal, so bases must be equated.

~ a=4 cm (Side of the cube)

1]. Question

Choose the correct answer for the following:

Which of the following is false?

A. Cube of any odd number is odd.

B. A perfect cube does not end with two zeros.

C. The cube of a single digit number may be a single digit number.
D. There is no perfect cube which ends with 8.

Answer

A. We know that cubes of odd numbers are all odd numbers.



~ This is true.

B. For example:

Cube of 10 = 103

=10x10x 10

=1000

Which ends in 3 zeros.

-~ It is true that a perfect cube does not end with two zeros.
C. For example:

Cube of 2 = 23

=2x%x2x2

= 8 (single digit)

While cube of 3 = 33

=3x3x%x3

=27 (double digit)

=~ It can be concluded that the cube of a single digit number may be a single digit number.
D. For example:

23 =8;123 =1728; 223 = 10648

Here, we can see that there are cubes which end with the digit 8.
~ It is false that there is no perfect cube which ends with 8.
2 A. Question

Check whether the following are perfect cubes?

400

Answer

400

Prime Factorization:

2]400
2|200
2]100
2|50
5125
515

1

=2400=2x2x2%x2x5x%x5
=23x2x52
There is only one 1 and two 5’s.

-~ 400 is not a perfect cube.



2 B. Question

Check whether the following are perfect cubes?
216

Answer

216

Prime Factorization:

2]216

2]108

2|54

3127

39

313

1
=216=2x2x2x3%x3x%x3
=23 x33

=(2x3)}

=63

~ 216 is a perfect cube.

2 C. Question

Check whether the following are perfect cubes?
729
Answer

729

Prime Factorization:

3729

3245

3181

3127

39

313

1

= 729=3x3x3x3x3x3
=33x33

=(3x3)°

=93

~ 729 is a perfect cube.

2 D. Question

Check whether the following are perfect cubes?



250
Answer
250

Prime Factorization:

2]250

5]125

5125

515

1

=250=2x5x5x5

There is only one 2 in the factorization.
~ 250 is not a perfect cube.

2 E. Question

Check whether the following are perfect cubes?
1000
Answer

1000

Prime Factorization:

211000
21500
21250
51125
5125
515

1

=1000=(2%x2x2)x(5x5x5)

— 23 x 53

=(@2x5)3

=103

~ 1000 is a perfect cube.

2 F. Question

Check whether the following are perfect cubes?
900

Answer

900

Prime Factorization:



3/900
3/300
2]100
2|50
5125
515

1

=2900=3x3%x2%x2x5x5

There are only two 3’s, 2’s and 5's.

+ 900 is not a perfect cube.

3 A. Question

Which of the following numbers are not perfect cubes?
128

Answer

128

Prime Factorization:

2]128
2|64
2|32
2116
218
214
2|2

1

= 128=2x%x2x%x2x2x2x2x2

=23x23x2

There is only one 2.

~ 128 is not a perfect cube.

3 B. Question

Which of the following numbers are not perfect cubes?
100

Answer

100

Prime Factorization:

2]100
2|50
5125
515

1

=100=2x%x2x5x%x5



There are only two 2’s and two 5's.

Hence, 100 is not a perfect cube.

3 C. Question

Which of the following numbers are not perfect cubes?
64

Answer

64

Prime Factorization:

2|64

2|32

2|16

2|8

2|4

2|2

1
2564=2%x2x2%x2x%x2x2
— 23 % 23
=43
~ 64 is a perfect cube.
3 D. Question
Which of the following numbers are not perfect cubes?
125
Answer
125

Prime factorization:

51125
5125
515

1

=125=5x5x5=53

~ 125 is a perfect cube.

3 E. Question

Which of the following numbers are not perfect cubes?
72

Answer

72

Prime Factorization:



2|72
2|36
2|18
318
313
1

=>72=2x%x2x2x3x%x3

=23 x 32

There are only two 3’s.

~ 72 is not a perfect cube.

3 F. Question

Which of the following numbers are not perfect cubes?
625

Answer

625

Prime Factorization:

5/625
5]125
5125
515

1

=625=5x5x5x5

=53x5

There is only one 5.

~ 625 is not a perfect cube.

+~ 1, 1i, v, vi are not perfect cubes.
4 A. Question

Find the smallest number by which each of the following number must be divided to
obtain a perfect cube.

81

Answer

81

Prime Factorization:

3181
3127
318
313
1

=81=3x3%x3x%x3



=33x3

There is only one 3.

-~ 81 is not a perfect cube.

Since in factorization, 3 appear only one time, we should divide the number 81 by 3.
=81+3=27

=3x3x3

=33 which is a perfect cube

= The smallest number by which the number 81 must be divided to obtain a perfect cube is
3.

4 B. Question

Find the smallest number by which each of the following number must be divided to
obtain a perfect cube.

128

Answer

128

Prime Factorization:

2]128

2|64

2|32

2|16

2|8

2]4

212

1

= 128=2x2x2x2x2x2x2
=23x23x2

There is only one 2.

~ 128 is not a perfect cube.
Since in factorization, 2 appear only one time, we should divide the number 128 by 2.
= 128+2=64
=2%x2x2%x2x2x%x2

— 23 % 23

= 43 which is a perfect cube

-~ The smallest number by which the number 128 must be divided to obtain a perfect cube
is 2.

4 C. Question

Find the smallest number by which each of the following number must be divided to
obtain a perfect cube.



135

Answer

135

Prime Factorization:

3]135

3145

3115

515

1

=135=3x3x3x5
=33x5

There is only one 5.

~ 135 is not a perfect cube.
Since in factorization, 5 appear only one time, we should divide the number 135 by 5.
= 135+5=27

= 3 X 3 X 3

= 33 which is a perfect cube

-~ The smallest number by which the number 135 must be divided to obtain a perfect cube
is 5.

4 D. Question

Find the smallest number by which each of the following number must be divided to
obtain a perfect cube.

192
Answer
192

Prime Factorization:

2]192
296
248
2|24
2112
2|6
33

1

=192=2x2x2x2x2x2x3
=23x23x3

There is only one 3.

~ 192 is not a perfect cube.

Since in factorization, 3 appear only one time, we should divide the number 192 by 3.



=192 +3=64
=2%x2x2%x2%x2x2

=23 %23

= 43 which is a perfect cube

-~ The smallest number by which the number 192 must be divided to obtain a perfect cube
is 3.

4 E. Question

Find the smallest number by which each of the following number must be divided to
obtain a perfect cube.

704
Answer
704

Prime Factorization:

2 |704

2 1352

21176

288

2 |44

2122

11]11

1
=>704=2x2x2x2x2x2x11
=23x23x11

There is only one 11.

-~ 704 is not a perfect cube.

Since in factorization, 11 appear only one time, we should divide the number 704 by 11.
=704 +11=64
=2%x2x%x2%x2x2x%x2

=23x23

= 43 which is a perfect cube

-~ The smallest number by which the number 704 must be divided to obtain a perfect cube
is 11.

4 F. Question

Find the smallest number by which each of the following number must be divided to
obtain a perfect cube.

625
Answer

625



Prime Factorization:

51625
5/125
5125
515

1

=625=5x5%x5x5
=53x5

There is only one 5.

~ 625 is not a perfect cube.

Since in factorization, 5 appear only one time, we should divide the number 625 by 5.

= 625+5=125
:5)(5)(5
=53

-~ The smallest number by which the number 625 must be divided to obtain a perfect cube
is 5.

5 A. Question

Find the smallest number by which each of the following number must be multiplied to
obtain a perfect cube.

243
Answer
243

Prime Factorization:

3|243
3181
3127
39
33

1

=243=3x3x3x3x3

=33 x 32

There are only two 3’s.

-~ 243 is not a perfect cube.

To make it a perfect cube, we multiply it with 3.
= 243 x3=729

=3x3x3x3%x3x3

= 33 x33 which is a perfect cube



-~ The smallest number by which the number 243 must be multiplied to obtain a perfect
cube is 3.

5 B. Question

Find the smallest number by which each of the following number must be multiplied to
obtain a perfect cube.

256

Answer

256

Prime Factorization:

2|256

2]128

2|64

2|32

2|16

2|8

2|4

2|2

1
=256=2x2x%x2x2x2x2x2x%x2
=23 x23x22
There are only two 2’s.
-~ 256 is not a perfect cube.
To make it a perfect cube, we multiply with 2.
= 256 x 2 =512
=2%x2%x2%X2%X2%X2%x2%x2x%x2
=23x23x23

= 83 which is a perfect cube

-~ The smallest number by which the number 256 must be multiplied to obtain a perfect
cube is 2.

5 C. Question

Find the smallest number by which each of the following number must be multiplied to
obtain a perfect cube.

72
Answer
72

Prime Factorization:



2|72

2|36

2|18

39

313

1

=72=2x%x2x2x3x%x3

=23 x 32

There are only two 3’s.

~ 72 is not a perfect cube.

To make it a perfect cube, we have to multiply with 3.
=>72x3=2x2x2x3x3x3

=216=23x33

= 63 which is a perfect cube.

. The smallest number by which 72 must be multiplied to obtain a perfect cube is 3.

5 D. Question

Find the smallest number by which each of the following number must be multiplied to
obtain a perfect cube.

675

Answer

675

Prime Factorization:

5675

5]135

3127

39

313

1

=675=5x5x3x3x3
=33 x52

There are only two 5’s.

~ 675 is not a perfect cube.
To make it a perfect cube, we multiply with 5.
= 675 x 5=3375
=5x5x5%x3x3x3

=33x53

=153 which is a perfect cube



-~ The smallest number by which the number 675 must be multiplied to obtain a perfect
cube is 5.

5 E. Question

Find the smallest number by which each of the following number must be multiplied to
obtain a perfect cube.

100

Answer

100

Prime Factorization:

2]100
2|50
5125
515
1
=100=2x2x5x5
There are only two 2’s and two 5's.
Hence, 100 is not a perfect cube.
To make it a perfect cube, we have to multiply it with 2 x 5 = 10.
=2 100x2x5=2x2x2x5x5x%x5
= 1000 = 23 x 53
=103 which is a perfect cube.
- The smallest number by which 100 must be multiplied to obtain a perfect cube is 10.
6 A. Question
Find the cube root of each of the following numbers by prime Factorization method:
729
Answer

729

Prime Factorization:

31729
31243
3181
3127
319
313

1

= 3729 = (729)1/3
=(3x3x3)x(3x3x3)/3

— (33 x 33)1/3



— (93)1 /3

We know that by laws of exponents, (a™)" = a™?,
~3/729=9

6 B. Question

Find the cube root of each of the following numbers by prime Factorization method:
343

Answer

343

Prime Factorization:

7]343
7149
717

1

= 3/343 = (343)1/3

=(7x7x7)/3
— (73)1/3

We know that by laws of exponents, (a™)" = a™",

%.% =7

6 C. Question

Find the cube root of each of the following numbers by prime Factorization method:
512

Answer

512

Prime Factorization:

2|512
2|256
2]128
2|64
2|32
2|16
2|8
2|4
2|2

1

= 3512 = (512)!/3
=((2x2x2)x(2x2x2)x(2x2x2)/3
— (23 x 23 x 23)1/3

- (83)1/3



We know that by laws of exponents, (a™)" = a™",
~3/512=8

6 D. Question

Find the cube root of each of the following numbers by prime Factorization method:
0.064

Answer

0.064

> 30,062 =54
1000

:j(zxzxz]x(zxzxzj

(2x2x2)x(5x5x5)

_3(28x22
23 %53

=04
~30.064=04

6 E. Question

Find the cube root of each of the following numbers by prime Factorization method:
0.216

Answer

0.216

=30.216="|—=
1000

:j{zxzxzjx(axaxzj

(Z2x2x2)x (5% 5% 5)

_ 3(23x33
23 x5
3| g3

103

o

3

- Vs
1

|

o
=]
W

6
10



=0.6
~30.216=06
6 F. Question
Find the cube root of each of the following numbers by prime Factorization method:
2
5 23
64

Answer

23
5_
64

23 . 343
5 == can be written as —
64

b4
= 3343 _3 (7= T7xT)
64 (Zx2x2)=x(2x2x2)

6 G. Question

Find the cube root of each of the following numbers by prime Factorization method:
-1.331

Answer

-1.331

_=2| 1331
=>3{-1331= [—-—
1000

_ :;J (11 x11x 11)

_(2><2><2j><(5><5><5]

We know that cube root of a negative number is negative.



_-11

10
=-1.1

~3—1331= -1.1

6 H. Question

Find the cube root of each of the following numbers by prime Factorization method:
- 27000

Answer

-27000

-27000 can be written as -27 x 1000.

Prime Factorization of 27:

3127

319

313

1
=27=3x3x%x3
=33

Prime Factorization of 1000:

2]1000
2|500
2]250
51125
5125
515

1

=1000=(2x2x2)x(5%5x5)

= (23 % 5%)

=103

= §/=27000 = (-27 x 1000)!/3

- (-33 x 103)1/3

- (-303)1/3

We know that by laws of exponents, (a™)" = a™",

We know that cube root of a negative number is negative.
~{/—27000 =-30

7. Question

The volume of a cubical box is 19.683 cu. cm. Find the length of each side of the box.

Answer



We know that the Volume of a cube = a3 where a is the side of the cube.

But given Volume of cube = 19.683 cm3

= a3 =19.683
=a=3/19.683

= 319.683="|—"—
1000

_3((3x3x3PREHIxIxEFx3IXT)
(2x2x2)x(5x5x5)

— 3[33x3%x32
28x5%

- %19.683=09=a

=~ The length of each side of the box = 0.9 cm.
Exercise 1.8

1 A. Question

Express the following correct to two decimal places:
12.568

Answer

12.568

It is 12.57 correct to two decimal places.

Since the last digit 8 > 5, we add 1 to 6 and make it 7.
~ 12.568 = 12.57 (correct to two decimal places)

1 B. Question

Express the following correct to two decimal places:
25416 kg

Answer

25416 kg

[t is 25.42 kg correct to two decimal places.

Since the last digit 6 > 5, we add 1 to 1 and make it 2.

~ 25416 ~ 25.42 kg (correct to two decimal places)



1 C. Question

Express the following correct to two decimal places:
39927 m

Answer

39.927 m

It is 39.93 m correct to two decimal places.

Since the last digit 7 > 5, we add 1 to 2 and make it 3.
+ 39.927 2 39.93 m (correct to two decimal places)
1 D. Question

Express the following correct to two decimal places:
56.596 m

Answer

56.596 m

It is 56.60 m correct to two decimal places.

Since the last digit 6 > 5, we add 1 to 59 and make it 60.
+ 56.596 = 56.60 m (correct to two decimal places)
1 E. Question

Express the following correct to two decimal places:
41.056 m

Answer

41.056 m

It is 41.06 m correct to two decimal places.

Since the last digit 6 > 5, we add 1 to 5 and make it 6.
~ 41.056 = 41.06 m (correct to two decimal places)
1 E. Question

Express the following correct to two decimal places:
729.943 km

Answer

729.943 km

It is 729.94 km correct to two decimal places.

Since the last digit 3 < 5, so we leave 4 as it is.

+ 729.943 = 729.94 km (correct to two decimal places)
2 A. Question

Express the following correct to three decimal places:



0.0518 m

Answer

0.0518 m

It is 0.052 m correct to three decimal places.

Since the last digit 8 > 5, we add 1 to 1 and make it 2.
~ 0.0518 = 0.052 m (correct to three decimal places)
2 B. Question

Express the following correct to three decimal places:
3.5327 km

Answer

3.5327 km

[t is 3.533 km correct to three decimal places.

Since the last digit 7 > 5, we add 1 to 2 and make it 3.
~ 3.5327 = 3.533 km (correct to three decimal places)
2 C. Question

Express the following correct to three decimal places:
58.29361

Answer

58.29361

[t is 58.294 1 correct to three decimal places.

Since the last digit 6 > 5, we add 1 to 3 and make it 4.
~ 58.2936 = 58.294 1 (correct to three decimal places)
2 D. Question

Express the following correct to three decimal places:
0.1327 gm

Answer

0.1327 gm

[t is 0.133 gm correct to three decimal places.

Since the last digit 7 > 5, we add 1 to 2 and make it 3.
+ 0.1327 = 0.133 gm (correct to three decimal places)
2 E. Question

Express the following correct to three decimal places:
365.3006

Answer



365.3006

It is 365.301 correct to three decimal places.

Since the last digit 6 > 5, we add 1 to 0 and make it 1.

~ 365.3006 = 365.301 (correct to three decimal places)

2 F. Question

Express the following correct to three decimal places:

100.1234

Answer

100.1234

It is 100.123 correct to three decimal places.

Since the last digit 4 < 5, so we leave 3 as it is.

+ 100.1234 = 100.123 (correct to three decimal places)

3 A. Question

Write the approximate value of the following numbers to the accuracy stated:
247 to the nearest ten.

Answer

247 to the nearest ten.

Consider multiples of 10 before and after 247 (i.e. 240 and 250).

We find that 247 is nearer to 250 than to 240.

i 1 1 1 1 1 1 1 1 |
240 241 242 243 244 245 248 247 248 249 250

-~ The approximate value of 247 is 250.

3 B. Question

Write the approximate value of the following numbers to the accuracy stated:
152 to the nearest ten.

Answer

152 to the nearest ten.

Consider multiples of 10 before and after 152 (i.e. 150 and 160).

We find that 152 is nearer to 150 than to 160.

n

. V

N I L - L L L 1 1 1 1
150 151 152 1563 154 165 156 157 158 159 160

-~ The approximate value of 152 is 150.



3 C. Question

Write the approximate value of the following numbers to the accuracy stated:
6848 to the nearest hundred.

Answer

6848 to the nearest hundred.

Consider multiples of 100 before and after 6848 (i.e. 6800 and 6900).

We find that 6848 is nearer to 6800 than to 6900.

n

LY ll_."
%
W

1 L 1 L 1
6,600 6,700 6,800 6,848 6,900 7,000

- The approximate value of 6848 is 6800.

3 D. Question

Write the approximate value of the following numbers to the accuracy stated:
14276 to the nearest ten thousand.

Answer

14276 to the nearest ten thousand.

Consider multiples of 10, 000 before and after 14276 (i.e. 10, 000 and 20, 000).

We find that 14276 is nearer to 10, 000 than to 20, 000.

U

L L

L
10,000 14,276 20,000 30,000

-~ The approximate value of 14276 is 10, 000.

3 E. Question

Write the approximate value of the following numbers to the accuracy stated:
3576274 to the nearest Lakhs.

Answer

3576274 to the nearest Lakhs.

Consider multiples of 1 lakh (1, 00, 000) before and after 3576274 (i.e. 35 lakhs and 36
lakhs).

We find that 3576274 is nearer to 36, 00, 000 than to 35, 00, 000.
Il
\V/

| L
3,500,000 3576274 3,600,000

-~ The approximate value of 3576274 is 36, 00, 000 i.e. 36 lakhs.

3 F Question



Write the approximate value of the following numbers to the accuracy stated:
104, 3567809 to the nearest crore

Answer

104, 35678009 to the nearest crore

Consider multiples of 1 crore (1, 00, 00, 000) before and after 104, 3567809 (i.e. 104 crores
and 105 crores).

We find that 104, 3567809 is nearer to 104 crores than to 105 crores.
{—L

104 crores 104,3567809 105 crores

-~ The approximate value of 104, 3567809 is 104 crores.
4 A. Question

Round off the following numbers to the nearest integer:
22.266

Answer

i.22.266

Here, the hundredth place 2 < 5, so the number is left as it is.
% 22.266 = 22

4 B. Question

Round off the following numbers to the nearest integer:
777.43

Answer

77743

Here, the tenth place 4 < 5, so the number is left as it is.
~ 77743 =777

4 C. Question

Round off the following numbers to the nearest integer:
402.06

Answer

402.06

Here, the tenth place 0 < 5, so the number is left as it is.
~ 402.06 ~ 402

4 D. Question

Round off the following numbers to the nearest integer:



305.85

Answer

305.85

Here, the tenth place 8 > 5, so the integer value is increased by 1.
~ 305.85~ 306

4 E. Question

Round off the following numbers to the nearest integer:

299.77

Answer

299.77

Here, the tenth place 7 > 5, so the integer value is increased by 1.
~299.77 = 300

4 F. Question

Round off the following numbers to the nearest integer:
9999.9567

Answer

9999.9567

Here, the thousandth place 9 > 5, so the integer value is increased by 1.

+ 9999.9567 ~ 10000

Exercise 1.9

1 A. Question

Complete the following patterns:
40,35,30, _,__,__.

Answer

40,35,30,_, _,__

Here, each term is 5 less than the previous term.
= The next three terms are: 30 - 5 = 25
25-5=20

20-5=15

-~ The pattern is 40, 35, 30, 25, 20, 15.

1 B. Question

Complete the following patterns:

0, 2141_.!_)_'



Answer

0,2,4_,_,_ .

Here, the terms are even numbers.
= The next three terms are: 6, 8, 10.
-~ The patternis 0, 2, 4, 6, 8, 10.

1 C. Question

Complete the following patterns:
84,77,70, _, _,__.

Answer

84,77,70, _,__,__.

Here, each term is 7 less than the previous term (or) multiples of 7 in decreasing order
starting from 12.

= The next three terms are: 70 - 7 = 63
63-7=56

56-7=49

-~ The pattern is 84, 77, 70, 63, 56, 49.

1 D. Question

Complete the following patterns:
44,55,66, __,__,__.

Answer

44,55,66,__,__,__.

Here, each term is 1.1 more than the previous term.
= The next three terms are: 6.6 + 1.1 =7.7
7.7+1.1=88

88+1.1=99

-~ The pattern is 4.4, 5.5, 6.6, 7.7, 8.8, 9.9.

1 E. Question

Complete the following patterns:
1,3,6,10,_,_,_ .

Answer

1,3,6,10, _,_,_ .

Here, each term is (n + 1) more than the previous term starting from n = 2.
= The next three terms are: 10 + 5 = 15

15+6=21



21+7=28

-~ The patternis 1, 3, 6, 10, 15, 21, 28.

1 F. Question

Complete the following patterns:
1,1,2,358,13,21, _,_,__

(This sequence is called FIBONACCI SEQUENCE)
Answer

1,1,2,3,58,13,21, _,_,_

(This sequence is called FIBONACCI SEQUENCE)

Here, the series starts with 1 and the sum of every subsequent term is the sum of previous
two.

= The next three terms are: 21 + 13 = 34
34+21=55

55+34=89

~ The patternis 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89.
1 G. Question

Complete the following patterns:
1,8,27,64,__,_,__.

Answer

1,8,27,64, _,__,__

Here, the terms are cubes of natural numbers.
= The next three terms are: 53 = 125

63 =216

73 =343

~ The patternis 1, 8, 27, 64, 125, 216, 343.

2. Question

A water tank has steps inside it. A monkey is sitting on the top most step. (ie, the first step)
The water level is at the ninth step.

A. He jumps 3 steps down and then jumps back 2 steps up. In how many jumps will he
reach the water level?



B. After drinking water, he wants to go back. For this, he jumps 4 steps up and then jumps
back 2 steps down in every move. In how many jumps will he reach back the top step?

Answer

Let the steps moved down be represented by positive integers and the steps moved up be
the negative integers.

A. First, the monkey is at = 15 step

Jump | Step

1 1+3=4
2 4+ (-2)=2
3 2+3=5
4 5+ (-2)=3
5 3+3=6
6 B+ (-2)=4
7 4+3=7
8 7+(-2)=5
9 5+3=8
10 B+ (-2)=6
11 6+3=9

-~ The monkey will be at water level i.e. oth step after 11 jumps.

B. Now, the monkey is at = 9" step

Jump Step

1 9+ (-4)=5
2 5+2=7
3 7+ (-4)=3
4 3+2=5
5 S5+(4)=1

-~ The monkey will reach back at the top step after 5 jumps.
3. Question
A vendor arranged his apples as in the following pattern:

A. If there are ten rows of apples, can you find the total number of apples without actually
counting?

B. If there are twenty rows, how many apples will be there in all?

Can you recognize a pattern for the total number of apples? Fill this chart and try!

FRows ([1|2|32(4 |5 [6]|7 |89

Total |1 |32|6| 10|15
apples

Answer

Given in the pattern of apples arranged,



15t row = 1 apple, 2" row = 2 apples, 3" row = 3 apples and 4" row = 4 apples and so on.

So, this can be expressedas 1 +2 +3 +4 + ...

We know that sum of numbers from 1 to n is M.

A. We have to find the total number of apples in 10 rows.

Here n = 10.

~ Number of apples in 10 rows = w = % =55 apples

B. We have to find the total number of apples in 20 rows.

Here n = 20.

~ Number of apples in 20 rows = @ = % =210 apples

Here, the series starts with 1 and the sum of every subsequent term is the sum of previous
two. (Fibonacci series)

Rows | Total apples
1

3(1L+2)

6 (3 + 3)
10 (6 + 4)
15 (10 + 5)
15+6 =21
21+ 7 =28
28+ 8 =36
36+ 9 =45

O |m |~ ||| bW M=




