
RD Sharma Solutions Class 9 Chapter 2 Ex 2.1

Level 1

1. Simplify the following:

(i) 3(a4 b3)10 x 5 (a2 b2)3 

Solution:

= 3(a40 b30) x 5 (a6 b6)

= 15 (a46 b36)

(ii) (2x"2y3)3

Real N u m b ers  Ex 2.1



Solution:

= (23 x "2x3 y3x3)

= 8x 6 y9

(4x 107)(6x 10~5) 
'  ' 8xl04

Solution:

(4x 107)(6x 10-5)
8X104

(24xl07xl0~5)
8xl04

(24xl07~5)
8xl04

(24xl02) * 10
8xl04 

_ (3xl02)
104

_ _ 3_
" 100

(IV)
4ab2(—5ab3)

10 o V

Solution:

-20g2i>5
lOo2̂

= —2b3

Solution:

X
2n

a2n63n

(Vi)
(a3n-9)6
a2n-4

Solution:

_ a18"~54 
a 2n-i

_ ^18n—2n—54+4 

_ ^16n—50

2. If a = 3 and b = -2, find the values of:

(i) aa +  bb 

(II) ab +  ba 

(iii) ab +  ba 

Solution:

(i) We have,

aa +  bb 

= 33 + (—2)-2 

= 33 + ( - f ) 2 

= 2 7 + ^

_ 109 
4

(ii) ab +  ba

= 3“ 2 +  (—2)3 

= ( | ) 2 +  ( - 2 ) 3

= H
-  — II

9

(iii) We have.



ab + ba
= (3 + ( - 2) ) 3(-2>

= (3 -2 ))-»
= l -6

3.Provethat:

( j)  (  l l  ^a2+ o6 + 6 2 x  x  ^ * l ^ c 2+ ca + a 2 _  -|

( jj)  (  x“  ) a 1 2—ab+62 x   ̂ x b ^62- 6 c + c 2 x   ̂ ^ - c a + a 2 _  3.2 fa3+ 63+ c 31

0» ) ( $ ) C X ( f i ) “ X ( f ^ )& = 1

Solution:

(i) To prove

^£l^o2+o6+i>2 x  x̂̂ 'jtf+bc+c? X ( $ ) “  = 1

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

Considering LHS,

a,a3+a2fc+a&2 a;63+62e+6c2 a;c3+c2a+ca2

2*a2JH-a62+&3 g-^c+b^+c3 a-c2a+ca2+a3

2«a3+a 26+ab2— ^ ^&3+62c+6c2—(c^+^c+ftc2) ^ ^.t^+c^a+ca2—(a3+c2a+co2)

xa3~b3 x  a:63-"3 x  a:"3-03
a;a3-63+63-c3+c3-o3

a:0
1

Or,

Therefore, LHS = RHS 

Hence proved

(ii) To prove,

^ z ‘ ^g2—gb+b2 x  ^ a:6 ^ - b e + c 2 x  ^ * c ^e2-e o + g 2 _ a;2 (a 3+63+c3)

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

Considering LHS,

^ (a + f t j t^ - a i i+ i i2) x  ^ b + c X i^ - b c + c 2) x  a;(c + a )(c 2- c o + a 2)

x a3+b3 x  x b3+<? x  a,c3+ a 3

a_a3+63+ 63+c3+c3+ a 3

a,2(a3+63+c3)

Therefore, LHS = RHS 

Hence proved

(iii) To prove,

( f ) c x ( £ ) “ x ( £ ) ‘ =1

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

Considering LHS,

( £ ) x ( £ ) x ( S )
&c ^  g,ba co, ^  tib 

^ ,ac-6c+6a-ca+fec—a5

1

Therefore, LHS = RHS 

Hence proved



4. Prove that:

fl) --- 1----- 1------1—  = iw i+ i“ 4 ^  i+*4 “
(ii)---------------h ---------------1-------- -------
'  '  l+ a ;6_a+ s c_a l + » a_6+ » e_6 l+ ® 6_c+a;a_c

Solution:

(i) —  ----- 1-------—  = 11+z0-6 l+z6-”

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

Considering LHS,
1 1

1 + T
„  x b1+Sr

x b x a
x l+ x a Xa+Xb
x b+ x a
X a+lfi

1
Therefore, LHS = RHS 

Hence proved

(ii) +l + x 6-a+a;c-a l+ a + ^ + a :0- 6 l+ x b~c+ x ,‘ - c

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

Considering LHS,

+  ■~0 ~C i  | x  I Xl + £ - + £ -  l+~ 7"+X° aP
+ ~b ~a 1+-—1- —t t p ' x c

X ° + X 6+ X c

xa+xb+a;c
®a+®6+£c

+ +  ■a?6+x°+»c xc+xb+xa

Therefore, LHS = RHS 

Hence proved

5.Prove that:

®  l+ a + 6 -1 1 + 6 + c-1  1 + c + a - 1 =  81,0

( iO C a - i+ f t - 1) - 1

Solution:

(i) To prove,

l ■ a ■ b 1 [ b e  1 1 + c + a -1

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

Considering LHS,

a + 6 + c

ab be ca
a+ ft+c
a+6+c

abc
abc

Therefore, LHS = RHS

Hence proved 

(ii) To prove,

(« -1 +  6 -1) - 1 = ^

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

Considering LHS,

l
(a -1 + 6 -1 )

1

ab
a+b



Therefore, LHS = RHS 

Hence proved

6. If abc = 1, show that -— ^-Tl+a+ft-1 + 1
1 + 6 + c -1 + 1

1 + c + a -1

Solution:

To prove,

__+ 1 + _____ 1— =’\
l + a + 6  1 1+ 6+ c  1 1+ c + a  1

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

Considering LHS,

1 + 1 + 1
l + a + i  1+ 5 + 7  l + c + 7

b+ab+1 c+ & c+ l a + a c+ 1  ‘

We know abc = 1

By substituting the value c in equation (1), we get
_1_

b | ______06______ _____ a_____

6+06+1 ^+6(^)+1 “+“(^)+!
6 , rixab , ab

b+ab+l l+ 6 + a 6  1+ab+b
____b_____ |_______ 1 ab
ft-t-ofr-l-l l-j-fe-j-aft l-t-ttfe-t-fe
1 -\-ah-\rb 
b+ab+l 
1

Therefore, LHS = RHS 

Hence proved

7. Simplify:

/t\ 3"x9"+1 
' '  3"-1x9"-1

Solution:

3"x9"x9

;9 x 3 x 9

= 243

, .rt (5 x 25"+1) (25 x 52")
(5 x 52n+3) —(25)"+1

Solution:

_  (5 x 25n x 25)—(25 x 25")
-  (5x25"x l2 5 )(25"x 25)

25"x25(5—1)
”  25"x25(25—1)

_  _4_
-  24 
_  1.
- 6

..... (5"+3) —(6x5"+1)
' Ml'  (9 x 5 " )- (2 2x5n)

Solution:

_ (5"+3) —(6x5"+1)

” (9x5")—(22x 5")

_ (5"x53) —(6x5"x5) 

(9x5")—(22x 5")

_ 5"(125—30) * 5
5"(9—4)

-
5

= 19



(iv)
(6x8"+1)+(16x23" - 2)
(10x2J”+1)-7 x (8 )”

Solution:

(6x8nx8)+(16x8nx i )
(10x8"x2)-(7x(8)” )

8“ (48+4)
8” (20—7)
52
13

Level 2

8. Solve the following equations for x:

(i) 72x+3 = 1

(ii) 2X+1 =  4X“ 3

(iii) 2Sx+3 =  8X+3

(iv) 42x =

(v) 4X—1 x  (0.5)3_2x = ( I )1

(vi) 23x“ 7 = 256 

Solution:

(i) We have,

=> ^2x+3 _ ^

_> »^2x+3 _ yO

=> 2x + 3 = 0

=> 2x = -3

=> x = - f

(ii) We have,

2*+i _  3
2*+l   ^ 2 x — 6

x + 1 = 2 x -  6 
x = 7

(iii) We have,
25s+3 _ gx+3
25»+3 _ 23*+9

5x + 3 = 3x + 9 
2x = 6 
x = 3

(iv) We have,

42-  _  J_
32

r)4x _ 1
_ 25

24x =  2~5
4x = -5

(v) We have,

4I_1 x (0.5)3-2x =  (| )x 

22x_2 x ( f  )3“ 2* =  (1)3- 

22x_2 x 22x-3 =  ( f  )3x
22x-2+2x-3 _  ^J_^3x 

24x 5 _ 2 ~3x

4x-5 = -3x 
7x = 5



(vi) 23x~7 = 256

23 x ~ 7 =  2s 
3x -  7 = 8 
3x = 15 
x = 5

9. Solve the following equations for x:

(i) 22x -  2X+3 +  24 =  0

(ii) 32x+4 +  1 =  2 x  3X+2 

Solution:

(i) We have,

= >  221 -  2X+3 +  24 =  0 

=> 22x +  24 =  2X.23 

=> Let 2x =  y 

=> y2 +  24 =  y x  23 

=> y2 —  8y +  16 =  0 

=> y2 —  4y —  4y +  16 =  0 

=> y(y-4) -4(y-4) = 0 

=>y = 4 

=> x2 =  22 

=> x = 2

(ii) We have,

g2x+4 +  x =  2 x  3X+2
(3*+2)2 +  i  =  2 x  3X+2 

Let 3X+2 = y 
y2 +  1 =  2y 
V2 ~  2y +  1 =  0 
y2 - y - y + l  =  0 
y{y -  1) -  l ( y  -  1) =  0
( y -  i ) ( y - 1) =  0
y = 1

10. If 49392 = a4b2c3, 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 24, 32and73 

a4b2c3 = 24, 32and73

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

11. If 1176 = 2“ x 36 x T, Find a, b, and c.

Solution:

Given that 2,3 and 7 are factors of 1176.

Taking out the LCM of 1176, we get 

23 x 31 x 72 = 2“ x 36 x T  

By comparing, we get 

a = 3, b = 1 and c = 2.

12. Given 4725 = 3° x 56 x 7C, find 

(i) The integral values of a, b and c 

Solution:



Taking out the LCM of 4725, we get 

33 x 52 x 71 = 3“ x 56 x  7C 

By comparing, we get 

a = 3, b = 2 and c = 1.

(ii) The value of 2~a x 3b x 7C 

Solution:

\(2A{-a} Xtimes 3A{b}\times 7A{c} = [latex]2A{-3}\times 3A{2}\times 7A{1}\)\(2A{-3}\times 3A{2}\times 7A{1}\]"> 
[latex]2A{-3}\times 3A{2}\times 7A{1}\) = x  9 X 7
63
8

13. If a = xyp~x, b = xy9~x and c  = xyr~x, prove that aq~rbr~pcp~q = 1 

Solution:

Given,

a = xyP-1, b = xy9~  ̂and c = xyr~̂

To prove, a9~Tbr~pcp~9 = 1

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

Considering LHS,

= a9~rbr~pcp~9 ....(i)

By substituting the value of a, b and c in equation (i), we get 

= (xyP-1 )9~r (xy9~1)r~p (xyr~1)p~9 

= xypq~pT~9+Txyqr~P9~r+pxyrp~rq~p+9 

= xyp9~pr~9+T+qr~p9~r+p+Tp~T9~p+9 

= xy°

= 1



Real Numbers Ex 2.2

RD Sharma Solutions Class 9 Chapter 2 Ex 2.2

Level 1

1. Assuming thatx,yz are positive real numbers, simplify each of the following



(0

( v ^ ) 5

( v ^ 5 ) s = ( y j ) s

(xy2̂ 2 
__1_  X 3 y2

—  -  - - x -®2y 2 2

=  â:- 3 x x~ 2̂  x ĵ/2 x y

= (y2+̂ )

= ( ^ )  ( » “ )

= (*“ •) ( i t *)
2

_  y*_
_5

X®

(v)________
■jy243xwy 5z10

=  (243as10y5̂ 10) =
1 10 5 10

=  (243)5 x » j/ s z *

=  (35)Ta:2j/^2 

=  3x2yz2



(V i )

_  /  2x2x2x2x2 
—  y  3x3x3x3x3

= ( — )(  7203 )

2. Simplify 

(0

1 v  5
=  (16) «x> 

= (16)">

= (*)"*
= (42x- t )

-  (4 -1)
_  1

4

(ii) ^1 (32)-3

\/( 32)“ 3

-  [ (2 5) “ f

=  (2“ 15)^

=  2“3
_

2s 
_  l 

8

6x6x6x6
7x7x7x7



(iii)_______

\J (343) 2

=  [(343) _2j 1

=  (343)“ 2x3

= ( ^ P
= r 2)

(iv)

(0.001)5

M  3
(25) 2 x (243) 5

I I-
(16)4 X(8)3 

=  ((52) ) 2 x ((35))1  

((42) ) ! x ((42))1

_  53x33 
25x24

__ 125x27
—  32x16 
_  3375 

512

M  ( $ ) ■ + ( $

(£L
m "

22
3125
4,/2



(vii)r 5_ 1x 72 l  2 r 5- 2x 73 1 ~
[  52x 7-4 J  [  53x 7-5 J

_ _  ( 5_ 1x 72)2  ( 5“ 2x 73 ) " ^

( 52x 7“ 4 ) ^  ( 53x 7- 5 ) " T

( 5_ 1) ^ x ( 72)2  ( 5~ 2 ) " ^  x ( 73 ) - ^

(52)2 x (7“4)^  (53) ^ x (7-6) ^

5  2 x 7 '  

5 7 x 7 -1 4

5  x 7  2
15 25

5  2 x 7  2

5+̂
15 , 25 

7 2 + 2

_  21. v  L L
21 ^  40

52 72
25

_  7  ̂ 51
720 ^  21 
'  5  2

=  7'■21- 20 x 5 i ¥
=  71 x 55 
=  71 x 52 
=  7 x 2 5  
=  175
3. Prove that

(i) (\ /3  x 5“ 3 -T- < / ^ V 5 )  x \ / s  x 56 =  | 

(-\/3 x 5“ 3 -T- ^ T V S )  x \/3 x 56 

=  ^(3 x 5“ 3)*  =  (3_1) * (5 )^  x (3 x 56)^ 

=  ^(3)*(5“ 3) 2 (3_1) 3( 5 ) ^  x (3 x 56) 3

=  ( (3 )2(5 )^  (3 )¥ (5 )i)  x ((3 )- x (5)¥)

=  ^ (3 )H “ 3) x (5)“ *“ ^  x ((3)* x (5))

=  ((3 )™  x (5 )-$ ) x ( (3 )i  x (5)) 

=  ((3 )1 x (5)“ 2)  x ((3)5 x (5))

=  ((3 )*+* x (5)“ 2+1)

=  ( (3 )“ x (5)_1)

=  ((3 )1 x (5 )"1)

=  ((3) x (5 )-1)

= ((j) X (* ))

- ( i )

(ii)
9 ’ - 3 x 5 0 - ( £ ) ' *

=  (32) ! _ 3 _ ( i ) - 2

=  32x2 -  3 -  (9-2) 2

=  33 -  3 -  (9)“ 2x“ *
=  2 7 - 3 - 9  
=  15



I 2 —3 x 8 f  x4 ° + ( ^ ) 4

= ( ? ) " 2- 3 x 8 l x l + ( f ) 4

=  (2-2) - 2 - 3 x 8 § x l + ( j ^ 0

=  24 -  3 x 23x5 +  |

=  16 -  3 x 22 +  |

=  1 6 - 3 x 4 + |

=  1 6 - 1 2 + |
_  12+4
—  3

= i®.
3

( i i i )

(iv)
I I I  4 _7_

22 X33 X44 43 X5 5

105x55 4“ 5x6
1 I  1 _I
22 x 33 x (22) 4 (22) 5 x(2x3)

~1 I  I  H
(2x5) 5x55x33x5 5

1 1  _  6 1.
22 x22 x (22) 5 x21x33 x3

l i  H  I  I  _ 7
2 5 x5 5 x55 x33 x5 5
I  I  I  _ i  1 _1

_  25 x22 x22 x2 5 x2x33 x3x3 3
_ I  3 _ 7
5 5 x55 x5 5

i , i  _ 6 , i ,  I  i i i - i  
( 2 ) 2  +  2 5 + 1 + 5 x ( 3 ) 3 +1 3

~ i  I  ZZ
5 5 x55 x5 5

1+1_ 6+i 1—3
_ (2)5 1 5+1x(3) 3
” _5.

5 5

I+ 2 -I  i i _ (2)5+2 ixts)1-1
5-1

_ (2)2_1x (3)1_i

F 1
_ (z)1*^)0

5-1

= 2 x 1 x 5

=10

M

V ?  +  ( O .O I H  -  (27)*

_ 1 
2 + 1 l _ ( 3  ') *(0.01)2

_ i 
2 + 1

2x1(0.1)2x2
■ -  (3)3x*

_ 1 
2 + l _ 

(O.l)1 “ (3)2
_ 1 + 1 92 (0.1)
=  \  +  10 -  9

=  I  +  1
_3
2



(Vi)
2" + 2n_1 
2n+1—2”
_  2n+2"x2~1 

2nx21—2" 

2" [l+2-1] 
2" [2—1]

_  25 , 10
16 4

_  25 , 40 
16 ~l~ 16 

_  26+40 
—  16 

—  65 
16

(viii)
3_3x 62x -v/98

^ x ^ X x t U J - f x 3!

_  3_3x 36x V7 x 7x 2
/ \ “ _1 I

52x ( i ) 3x(15) 3x33

3“3x 36 x 7-̂ /2

_  3“3x 36x 7\/2
-1 I

52x 5 l x — 5 ^ x 3 3
(sxa)!

_  S ^x S e x Tv^
n  i  i  r

52x 5 3 x 53 x 33 x 33

_  3“3x 36x 7V2

^52x 5"5 x 5“^  x 3“7 x3^

4 1_
_  3_sx36x7V2x33x33
_  2-i-i(5) 3 3

4 1_
_  3_sx36x7V2x33x33

6 -2 -4  
(5) 3

4 _ 1
_  3 3 3 X36x7y^

~~ (5?

=  3“3+f x 36 x 7+2 
=  3“3+1 x 36 x 7+2 
=  3“2 x 36 x 7+2 
=  -^ x 36 x 7+2

=  |  x 36 x 7+2 

=  4 x 7 + 2  
=  28+2



( i x )

(0.6)°—(O-l)-1

( t H D W

f x ( f )  -3

_ 1-10

“  H - 3
_  -9  
~~ 32—3 
_ _-9_
—  9 -3  

-9
— 6
_  _3̂

2

4. Show that

(0- + i = 1
i +i - -1 i+ i‘-

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

Considering LHS,

1+5 H*
_& ~>a

+  ■
X a+ X 0xb+ xa

xb+ xa
xa+ xb
1

Therefore, LHS = RHS 

Hence proved

l
(ii) + ■ +  ■l+ x b~a-\-xc~a 1 l+a:a_6+£c_6 1 l+ x h_c+ica_

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

Considering LHS,

1 1 1
l-i-—A1- xo -r xa

xa

~r
xb xb
xb

~r
1 + ^ + ^  ^  xc

Xc
xa+ xb+ xc xb+ xa+ xc Xc+Xb+Xa
x‘ +xb+xc
xa+ xb+xc

Therefore, LHS = RHS 

Hence proved

00
r / xa(a~b̂ \ ^  \ l
L v xata+i'>)  ■ \ xb{b+a'i)  \

o+6

i a+6
K 2 ± l ' )  f xb̂  \1‘xo(a+6) J ’ ^  xb(b+a) J J

L \  X°2+flfc /  ‘ V I t2+ot /  J
x (a2-ab] -  (a2-ab) a;(62-a 6 )-(6 2-a 6 )]

[
a+6

J
=  \x~2ab ~  X~2ab] a+b

—  \x -2 a b -(-2 a l*)] a+6

= [■
.-206+2061 a+b

=  [ « “ ] 

=  [1]°+6 
= 1 
(Hi)

a+6

C b-‘ j  6 ° (xc— 'j '



-----1-----+ ----- 1__ + ___1__
=  X  (a-&)(a-c) (ft—c) (ft—a) (c-o)(c-6)

=  (a -6)(a-c) ^  (6—c)(6—a) ^  ^ 3 5  (c-a)(c-ft) ^

+  7=  X  (a—fr)(a—c) (6—c)(o—6) (a-c)(6-c)

(fr-c) _|_ -(«-c) _|_ (a-fc)
—  (a—6)(a—c)(6—c) (ft-c)(a-ft)(a-c) (o-c)(h-c)(o-6)

ft—c—o+c+o—6 
=  35 (a-ft)(a -e)(6-e )

0
=  X  (<»-&)(®-c)(ft-c)

=  x° =  1

/• 1 (  X“2+i2 \ a+b (  X^+J \ b+C (  \ “+C „ / ,  , ,
( V )  (* = = " )  =  2 (a3 +  ft3 +  c3)

y+i,2 \  a+b (  y+c2 \  b+c (  y +<? \  °+c

. o+c

/ y +s \ / y + j  \ / y y  \ ‘
\  xai )  \  x* )  \  x“  /

=  ^ ° 2+62_o6 j  0+6 (x b2+c*-bĉ  b+C ^ c2+°2_ac^ °

=  (x a+b(a2+b2- ab̂  ĝb+ĉ bP+c2—be)^  ^J,a+c((^+a2—ae)̂ j

( *
_ ( ~,az+ab2—atb+alp+b3—air2

) ( ■
,63+6c2-6 2c+c62+c3-6c2

) { *
at^+a3—^c+t^+^c—ac2

=  ( z “3+»3)  ( z ^ 3)  ( a ^ 3)

_  ^ a;a3+63+63+c3+a3+c3^

=  ^a,2a3+263+2c3j  

=  ( ^ ( a ^ + c 3) )

(v) (xa- b)a+b(xb- c) ^ c{xc- a)c+a =  1 

(xa- b)a+b(xb- c)b+c(xc- a)c+a
— xc?-\? x<?-a?
—  a;a2-&2+i)2- c 2+c2- a 2

=  X°

=  1

=  X

=  X



L a ^ 1 J [  a * + 2 J [  a x+2  J

=  [a (x+ 1) - ( » + 1) ]  X+V [a (y + 2 )-(^ + 2 )j y+Z [a (^ + 3 )-(x + 3 )j 

=  [ax-y]x+y[ay -z}y+z[az- x}z+x 

-  [a*2-®2] [a®2-*2] [a*2-*2]
_  a x 2- y 2+ y 2- z :1+ z 2 - x :‘  _  f t 0 

=  1

_  2a2—&2+62—<?+<?—a2

= 3° =  1
Level 2

5. If2x =  3® =  V2Z .show that \  =  \  +  f

2X =  3® =  (2 x 3 x 2)z 

2X =  3y =  (22 x 3)*

2* =  3y =  (22z x 3Z)

2X =  3® =  12* =  fc
2 =  fe*

3 =  *»
12 =  fc*
12 =  2 x 3 x 2
. _ . 1 ,1 ,1 ,1 
12 =  k* =  k» x k* x 

1 2,1 
fc* =  fc* »
1 =  1 +  1 
z  V ' x

6. If2x =  3y =  6~z .show that ± ± ±  =  0
X  y  z

2X =  3y =  6“z 
2x =  k
2 =  kx 
3® =  fc

3 =  k^
6~z =  k
k -  A.
K _  6*

6 =  fe-7
2 x 3  =  6

f c »  X  fc »  =  fc _ 7  

¥  +  ? =  - !  

1 + I + I = 0

[63/ equating exponents]

Z + X

7. Ifax =  6® =  cz andb2 =  ac, then show that y  =



Let ax =  bv =  c? =  k
i  — i.a =  k* ,b =  ky ,c  =  k*

Now,
b2 =  ac

i\ 2 I  1 ky ) =  fc* x k*

ky =  + *
2 _  1 , 1 
y ~  x ' z

x+z
xz

y =  %rz

8. If 3X =  5y =  (75)*, show that z =  ^

3 x =  k 

3 =  k*
5 y =  k

5 =  ky 
75 z =  k 

75 =  ft*

31 x 52 =  751
_i 2 _i_

fci x ky =  k >

y+2x _  1̂ 
xy ~  z

z =  XV 
2x+y

ft If (27)x =  |r, find*

We have,

(27)* =  f  

(3*)" = £
o3z _ 9
° ~  $x
o3a: _ 32
6 ~  ¥

__  q 2 —x

3x =  2 — x [On equating exponents] 
3x +  x —  2 
4x =  2

Here the value o f x is -|

10. Find the values of x in each of the following 

(i). 25x 2X =

We have

25x 2X =  \/¥ °

_25®-*__2̂ 0xf

=  24ic =  24
=  4x =  4 [On equating exponent] 
x =  1

Hence the value of x is 1

(ii). (23) 4 = (2 2)*

We have



12 =  2®

2® =  12 [On equating exponents]
x =  6

Hence the value of x is 6

2x 125
27

We have

2x
125
27

[2®—®

K  =  £.
3* 33

x — 3 [on[on equating exponents]

Hence the value of x is 3

(iv)
5 x - 2  x  32x-3 =  135

We have,

5*-2 x 32x-3 =  135

=> 5X~2 x 32x~3 =  5 x 27 
=*• 5X~2 x 32x_3 =  51 x 33
=>® — 2 =  1,2® — 3 =  3 [On equating exponents] 
=/-® =  2 +  l,2® =  3 +  3 
=>® =  3,2® =  6 =>® =  3
Hence the value of x is 3

(v) . 2X~7 x 5X“ 4 =  1250 

We have

2X~7 x 5X“ 4 =  1250
=>• 2X~7 x 5X_4 =  2 x 625
=> 2X~7 x 5X“ 4 =  2 x 54
=> ® — 7 =  1 =S- ® =  8, x — 4 =  4 => ® =  8

Hence the value of x is 8

(vi).

(2)2(^ + l)  =  J_

(2)**+* =  £



4x +  l — -15  
4x =  -15  -  1 
4x =  -16

x =  —4

Hence the value of x is 4

(vii) .
52*+3 =  x

52x+3 = 1 x 5°
2a: +  3 =  0 [By equating exponents] 
2x =  —3

X  2
_ 3

Hence the value of x is - y

(viii) .

(13)^ =  44 -  34 -  6 
(13)'/x =  256-81 - 6  

(13)^ =  256 -  87 
(13)^ =  169 
(13)^ =  132
■s/x =  2 [By equating exponents]

(0 D 2 =  (2)2
x =  4
Hence the value of x is 4

(lx).

}(a; +  l) =  -3
x +  1 =  — 6 
x =  — 6 — 1 
x =  - 7

Hence the value of x is 7

11. Ifx = 25 +  21, show that xs — 6x =  6

a;3 — 6a; =  6
1 2 

x = 23 + 2 3

Putting cube on both the sides, we get 

x3= (2? +  25 ) 3

As we know, (a+b)3 = a3 + b3 + 3ab(a+b)

x3 = (2 5 )3 +  (25)3 +  3(25)(25)(25 +  25) 

x3= (2 5 )3 +  (25)3 +  3(25+5)(a;) 

x3 = (2 5 )3 +  (25)3 +  3(2)(a:) 
x3 = 6 + 6x 
x3 -  6x = 6

Hence proved

12. Determine (8x)x, if 9X+2 = 240 + 9X.



9X+2 = 240 + 9X 
9X ,92 = 240 + 9X

Let 9X be y

81y = 240 + y 
8 1 y - y  = 240 
80y = 240 
y = 3

Since, y = 3 

Then,

9X = 3 

3 ^  = 3

Therefore, x =

(8x)x = (8 x ±)3 

= (4)i 

= 2

Therefore (8x)x = 2

13. If 3X+1 = 9X'2, find the value of 21+x

g x + 1  _  g x -2

3 X+1 =  3 2x-4

x + 1 = 2x -  4 
x = 5

Therefore the value of 21+x = 21+5 = 26 = 64

14. If 34x = (81 )_1 and (10)3 =0.0001, find the value of 2'x+4y.

34x = (81)'1 and (10)» =0.0001

34x = (3)'4 
x = -1

And, (10)3 =0.0001 

(10)» = (1 0 )“ 4

To find the value of 2'x+4y, we need to substitute the value of x and y

2-x+4y _ 21+4(r j) = 21"1 = 2° = 1

15. If 53x = 125 and 10y = 0.001. Find x and y.

53x = 125 and 10y = 0.001

53x = 53 
x = 1

Now,

10y = 0.001 
10y = 10'3 

y = "3

Therefore, the value of x = 1 and the value of y = -3

16. Solve the following equations



[By equating exponents\

(0
3I+1 =  27 x 34 
3*+1 =  33 x 34
gSE+l _ 33+4
a; +  1 =  3 +  4
* +  1 =  7
* =  7 - 1
*  =  6
(ii)

42x =  ( # 16) “ * =  (V S)'

= ( « * ) “* = ( ' /5) ’

2^=[(2*)5] ’ = (a i) ’

24x =  ( 25)  * =  ^ 2 ^ 2

24* =  (2s) ’ =  23 

24x =  23
4* =  3 (By equating exponents)

x  =  3 
X 4

2-5 =  23
— -| =  3 (By equating exponents)

(iii) .
3x - i  x  52y-3 =  225 

3x - i  x  52y-3 =  32 x  52

* — 1 =  2 [By equating exponents] 
x =  3
3*-1 x  52y-3 =  32 x  52

2y — 3 =  2 [By equating exponents] 
2y =  5

V =  f

(iv) .

8X+1 =  10«*a and ( f ) 3+* =  ( i ) %

(23)" +1 and (2- 1)3+* =  (2- 2)3y 
3* +  3 =  4y +  8 and — 3 — * =  —6y 
3* +  3 =  4y +  8 and 3 +  * =  6y 
3* +  3 =  4y +  8 and y =

3x+3=4y+8-eq1

3+® n y  =  -g ------ eq2

Substitute eq2 ineql



3a: +  3 =  4 ) +  8

3a: +  3 =  2 (p p ) +  8

3a; +  3 = ( ^ )  +  f

3 (3x +  3) =  6 +  2a: +  24 
9a: +  9 =  30 +  2a:
7a: =  21
_ 21 
X = Y  
x =  3
Putting value o f  x in eq2

(v).
4*-1 x (0.5)3- 2* =

( i r = ( i ) ‘
22x~2 x

2x~2 x ( | ) 3-2" =  2~3x 
i2 x — 2 vy o —3+2*  #)—3*2*x-t ^  _2

2a: — 2 — 3 +  2a: =  —3a; 
4a: +  3a: =  5 
7a: =  5

(vi).

f i - V T

4 +  1 =  2a:

2a;=|

x =

[By equating exponents]

=  - l  +  2x [By equating exponents]

77. If a and b are distinct positive primes such that \/ o66-4 =  axb2y, findxandy 

=  axb2y

(a6i r 4) ’ =  axb2y

a* b ~  =  axb2y 
a2b1  =  axb2y 
x =  2,2 y =  -p

- 4

y =  - t

y =  ~ i
18.ifa and b are different positive primes such that

0).

(SfO +IS)—'6’
findxandy

(S£),+(SJ)=«‘!'
(a_1_262+4) 7 4- (a3+26-5 -3 ) =  a«6*

(a_366) 7 4- (a56-8 )  =  axby 

( o _ 2 1 6 4 2 )  4 -  ( a 5 6 - 8 )  =  a - 6 *

(a_21_5642+8) =  o W

(a_26650) =

a: =  — 26, y =  50



(ii) (a +  6) 1 (a 1 +  b 3) =  axbv, find x and y 

(a +  b y 1 (a-1 +  6_1)

= (t*) ( ^ )

ab

=  (ab)~1 =  a_16_1 
By equating exponents 
x =  —1, y — —1
Therefore x +  y  +  2 =  —l — 1 +  2 =  0
19. If2x x 3y x 5Z =  2160, findx,y andz. Hence compute the value of 3X x 2~v x 5_z

2X x 3V x 5Z =  2160
21 x 3# x 5Z =  24 x 33 x 51
x =  4 ,y  =  3 ,z  =  1
3* x 2~v x 5“z =  34 x 2“ 3 x 5" 1

— ®1 
40

20. If 1176 =  2° x 36 x 7°, find the values ofa,b and c. Hence compute the value of 2° x 36 x 7~c as a fraction

1176 =  2° x 36 x 7C
23 x 31 x 72 =  2“ x 3s x 7C
a =  3, 6 =  1, c =  2
W e have to find the value o f  2“ x 36 x 7~c 
2“ x 3l x 7“c =  23 x 31 x 7“ 2

3x3x3x3
2x2x2x5

2x2x2x3
7x7

24
49

27. Simplify 

(0

( j .a + t -c )  (a -6 + c -a ) »-<=

/—m m—n n—l
( x ) ,m x (x) m" X  ( * )

l—m n—l

22. Show that



(Q+l)mx(a-l) "  _  /  vm+n

H ) “
x ( i > -

0 *
/  aiH-1

f x (
'a i - l '

r

h

'afc+1'
r

II

m
X

( ? ; i ”

f a \
m + n

=  u )

Hence LH S =  RHS  
23.

(i). I f  a =  xm+ny l, b =  xn+lym and c =  xl+myn, prove that am nbn lcl m 

(xm+nyl) m~n (xn+ly m) n~l (xl+my") l~m
=  |'x (n + l)(n - l)y m (n - l) \  (x ( l+ m )(l-m )y n (l-m )\

_ { x m*-n*y lm -ln ) (xn2- py mn- ”d') x l2- m 2y-n l-nm  j
_ q jn 2—n2+n2—l2+l2—m 2 y lm —ln+mn—ml+nl—nm

=  x°y°
=  1

(ii). I fx  =  am+n, y  =  an+l and z =  al+m,prove that xmynzl =  xny lzm

LHS =  xmynzl 

(am+n)m (an+l) ” (o,+m)1

=  am2+nm x a"2+in x < /+mi 
=  a"’4™ 1 x af+ln x am2+mi
= a (ri+n)n a {n+l)l a (l+m)m

=  xnylzm


