RD SHARMA
Solutions
Class 9 Maths

Chapter 2
Ex 2.1



1. Simplify the following:
(i) 3(a* b%)' x 5 (a2 b?)3
Solution:
= 3(a*0 b%0) x 5 (a® b®)
=15 (a46 b36)

(i) (2x 2 y%)®
Solution:
- (23 X 2x3 y3x3)

=8x0y?
(i)

Solution:

(4x107)(6x107°)
8x10*

(4x107)(6x107%)
8x10*
(24x107x107%)
T
_(24x1077)
T sx10t
_(24x10%)
T ogx10?
_(3x10%)
T
3

100
4ab%(—5ab’
(iv) ( )
10a2b?

Solution:

_ —20a%°
10a2b?

- -2p?
() (2L

aZb3
Solution:

iny 2n

T a2np3n

. (a3n—9 )6
(VI) a2n—4

Solution:



_ q18n-54

T

- a1 8n—2n—54+4

- a16n—50

2.Ifa=3andb = -2, find the values of:

(i) a® + bP
(i) a® + b?
(iii) a°® + b?
Solution:

(i) We have,

(iii) We have,

ab + b
=(3+(2)?
-(3-2)°

=170

=1

3.Prove that:

. 2 2 b 12 2
(I) (ii_Z)a +abtb® (%)b +bc+c

v (z_:)cz+ca+a2 =1



2(a*+b*+c?)

_b+b2 bb2b+ c 2_+2_
")( )aa X(X) CTC (X_a)C caa_X

vee a b I
() (X)° x (22 x (X )P =1
Solution:
(i) To prove
x2 ya2+ab+b? x° \b2+bc+c? X° \c2+cata? _
(=) < (35) < () =1

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

a3 +a2brab? Xb3 +b2c+be? Xc3+cza+ca2
X X

xaZbtab2+b3 xbZetbe2+e3 x¢c2atcaZ+ad
Xa3+a2b+ab2—(b3 +a’b+ab?) Xb3 +b2ctbe?—(c* +bretbe?) o Xc3+c2a+ca2—(a3 +c?a+ca?)

3_1.3 3_.3 3_.3
a’—b ><Xb ¢ x gt

a’—b3+b3—c3+cP—a’
0

I T

or,

Therefore, LHS = RHS
Hence proved

(ii) To prove,

a 2—b+b2 b bz_b+2 c 2_ +2_ 2 3+b3+3
(XTb)a a X(XTC) ctc X(XTa)C cata _X(a c’)

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

X(a+b)(a2—ab+b2) % X(b+c)(b2—bc+c2) < X(c+a)(cz—ca+a2)

31 |3 3,.3 3.,3
+ + +
X80T 5 xBTS yetra

@ b e e

X2(213+b3+c3)
Therefore, LHS = RHS
Hence proved
(iii) To prove,

c a b _

() X (A0)0 % (£ =1
Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

(35) * (22) > (



Xac—bc > Xba—ca > Xbc—ab

X
X
1

Therefore, LHS = RHS

Hence proved

ac—bctba—ca+bc—ab
0

4. Prove that:
(i) o + o = 1

1+x20 1+xb2
ae 1 1 1
+ +

( ! I) |+xb-a4xc—a 14+xab4xeb 1+xb—c4xa—c
Solution:

. 1 1

+ =

(7 1+xab 1+xb2 !

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,
1 1

x& + b
T
x° X2
xP+xa xa+xb
xP+x2
1

Therefore, LHS = RHS

Hence proved

" 1 1 1
(i) 1+xb-a+xea * 1+x27b4xed * 1+xb-exae

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,

1 1 1

+ +

a C
1+X_b+ﬁ 1+X—b+x—b 1+ﬁ+ﬁ
xd x4 X! X x¢  xC
x? xP x©
xa+xb+xce xb+xa+x¢e x¢+xb+xa
ay,byc
XXX
XA+x0+x°

Therefore, LHS = RHS

Hence proved

5.Prove that:



() ——+ ——+—L =abe

I+a+b7! 1+b+c! I+c+a!
(i) (@' + b 1y!
Solution:

(i) To prove,
R N
I+a+b! l+b+c! I+c+a!

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

= abc

atbtc
11,1
ab bc ca
atb+c
at+btc
abe

abc
Therefore, LHS = RHS
Hence proved
(ii) To prove,

~1 4 p-1y-1_ _ab
(@ +b7) =%

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,

1
@)
1
1,1
(g"‘g)
1

a+b
)
ab

at+b
Therefore, LHS = RHS

Hence proved

_ 1 1 1
6. If abc = 1, show that vl e g
Solution:

To prove,

1 + 1 + 1
1+a+b! 1+b+c¢! l+cta!

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,




1 + 1 + 1

l+at+ L 1+b+1 l+c+1

b c a

b C a
b+ab+1 + ctbe+l1 + atac+1 (1)

We know abc =1

1

ab

By substituting the value c in equation (1), we get

1

c=

b E + a
b+ab+1 1 ipL 1

a a? +b( - Jaa! a+a( - )1

b i ab

b+ab+1 + 1+b+ab 1+ab+b
b 1 ab

b+ab+1 + 1+b+ab + 1+ab+b

1+ab+b

b+ab+1

1
Therefore, LHS = RHS

Hence proved

7. Simplify:
(i)

Solution:

3n><9n+1
311—1 ><9K1—1

_ 3™x9"x9
T s on

_— X

3 9

=0x3x9
= 243

v (3X2571)(25x57m)
(i) (5x52"3)-(25)n1
Solution:

(525"%25)—(25%25")
(5x25"x125)(25"%25)

_25"x25(5-1)
T 25"x25(25-1)
A

24

1
6

(iii)

(5n+3)_(6>< 5n+1)
(95M)—(2°x5")

Solution:



(5n+3 )—(6><5“+1)
(9x5")—(27x5")

(5"%5%)—~(6x5"%5)
(9%5")~(2%x5")

_5"(125-30)
T 5%9-4)
9

W

5
9
(iv)

Solution:

1]
—_

(6>< 8n+1)+(16><23n—2)
(10x23"1)=7x(8)n

(6x8"x8)+(16x8"x 1)
(10x8"x2)=(7~(8)")

_8"(48+4)
© 8"20-7)

2
13

=4

Level 2
8. Solve the following equations for x:
(i) 72X+3 =1

(ii) 251 = 4%73
(iii) 27X = 8+
(

. 2x _ 1
iv) 4 =3

(v) 4! x (0.5)372x = (%)x
(vi) 2°X7 = 256

Solution:

(i) We have,

- 72x+3 =1

- 72x+3 - 70

=>2x+3=0

=>9x =-3



(ii) We have,
2X+l — 4X—3
2X+l — 22X—6
X+1=2x-6
Xx=7

(iii) We have,
25X+3 — 8X+3
25X+3 — 23X+9

Sx+3=3x+9
x=3
(iv) We have,
1
, 312
2% >
24X — 2—5
_ =5
4
(v) We have,
2x—2 1\3-2x _ 1
22x : % (3)33 2X (5)3)(
X— x—3 _ 1\3x
2777 X270 =(3)

2x=6

42x = 1L

o

451 (0.5 = (%)x
D2X-242x3 (%)3){

24X—5 — 2_3X
4x-5 =-3x
7X =95
x= >
7

(vi) 23%7 = 256

93x=7 _»8
3x-7=8
3x=15
x=5

9. Solve the following equations for x:
(i) 22x _ 2x+3 + 24 =0

(i) 37 + 1 =2 x 3%
Solution:

(i) We have,



502X _oxt3 4 o4

=> 22X 424 = 2% 3
=>Let2* =y
=>y2+24=y><23

= y2—-8y+16=0
=>y2—4y—4y+16=0
=>y(y-4) -4(y-4) = 0

=>y=4

=>X2 :22
=>x=2

(i) We have,

32X+4+1 :2 % 3x+2
(3X+2)2+ 1 =2 x 3X+2
Let 372 =y
y2+1=2y
y2—2y+1=0
y’—y-y+1=0
yy-DH-1ly—-1)=0
y-Dy—-1)=0
y=1

10. 1f 49392 = a4bzc3, find the values of a, b and c, where a, b and c, where a, b, and c are different positive
primes.

Solution:
Taking out the LCM , the factors are 2%, 3%and7°
a*b?c’ =24, 3%and7’

a=2,b=3andc=7][Since, a, b and c are primes]

11.1§1176 = 2% x 3° x 7°,Find a, b, and c.
Solution:
Given that 2, 3 and 7 are factors of 1176.
Taking out the LCM of 1176, we get
2% x 31 x 7222 x 30 x 7°
By comparing, we get

a=3,b=1andc=2.



12. Given 4725 = 3% x 5° x 7°, find

(i) The integral values of a, b and ¢

Solution:

Taking out the LCM of 4725, we get
33 x5 x 7' =32 x 5P x 7¢

By comparing, we get
a=3,b=2andc=1.

(ii) The value of 272 x 3° x 7¢

Solution:

\(2{-a} \times 3*{b}\times 7*{c} = [latex]2*{-3}\times 3*{2}\times 7A{T)\)\(2*{-3}\times 3*{2}\times 7A{1}\]">
[latex]2*{-3}\times 3*{2}\times 7M{1}\) = % X9 x7

63
8

13.1fa=xyP!,b=xy9 " and ¢ =xy"!, prove that a9 "b" PcP 9 = 1
Solution:

Given,

a=xyP ! b=xy9landc=xy"!

To prove, a4 "b" PcP 9 =1

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,

=alb" PcP 1 (i)

By substituting the value of a, b and c in equation (i), we get
= (xyP I (xy T P(xy P

= XyP4PraTyy ArPATHP g IPTGPHY

= Xy P4 PratTtarpgTrppTIqpiq

= Xyo

=1



