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Exercise 8

Simplify the following (1 to 20):
1. (i) (81/16)%*
Solution:

(81/16)3/

- [(34/24)]—3/4
[(3/2)4]-3/4

(3 /2)—3/4 X4

= (3/2)°

= (2/3)°

23/33
(2x2x2)/(3x3x3)
= 8/27

It

Gl

ﬁ'—:
(i) (151)
Solution:

T 2 125, _2 2
(1%) T‘:(EJ “:('4—;{) ?

= (5/4)2
= (4/5)?
= 16/25

2. (i) (2a3b?)®
Solution:

(2a-3b2)3

=23 a -3x3 b 2x3

= 8alh®

(i) (@t + bYy/(ab)*
Solution:

a ! +p! % + - a+b ab

(ab)~1

3. () (xtyD)/(xt +y?)
Solution:
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oyl ()

— 1,1
r 'y

=1 + y~1
1

Ty | y Ty

=L zy z+y

r+y

1

r+y

(i) (4 x 107) (6 x 10)/(8 x 10'°)
Solution:

(4 x 107)(6 x 1079)
8 x 1010
4x6x 10" x 107°
8 x 1010
24 x 107(=3)
8 x 1010
102
1011)

=3x10210 =3 x 1078

|

=3 ¥

4. (i) 3a/b*t + 2b/at
Solution:

3a/b! + 2b/at

= 3a/(1/b) + 2b/(1/a)
=(Baxb)/1+(2bxa)l
= 3ab + 2ab = 5ab

(i) 5% x 41 + 813
Solution:

50 X 4—1 + 81/3

= 1x (1/4) + (2)3* 13
=Ya+2

=(1+8)4

=9/4 =2Y

5. (i) (8/125)13
Solution:

(8/125) 13
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=[(2x2x2)/(5x5x5)]*3
- (23/53)—1/3

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

= (2/5)

=5/2=2%

(i) (0.027)13
Solution:

(0.027) 13

= (27/1000)3

=[(3x 3 x3)/(10 x 10 x 10)]*3
= (33/103)-1/3

- (3/10)3 x-1/3

= (3/10)1

=10/3

6. (i) (-1/27)27
Solution:

(-1/27)2R
- (_1/33)—2/3
= (_1/3)3 X -2/3

= (-1/3)?

= (-3)°

=9

(i) (64)-2/3 + Q3R
Solution:

(64)-2/3 - 9-3/2

We can write it as
- (43)-2/3 - (32)-3/2
By further calculation
=43%23 L 32x302
So we get

= 4'2 = 3'3

=42 33

It can be written as
=1/4%/1/33

= 3%/42

We get

=27/16

=111/16
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7))

(18)=
. 5.(25)771 — 25.(5)
(11] 59 (5]211—3 (25]1‘1—1
Solution:
; (27)5 x (8) %
() (18) 7

We can write it as

L)

Bx3x3)F x(2x2x2)7F

(2x3x3)7T
By further calculation

1 w3
It can be written as
= (3" x(3)"

=32n+n
:33n

5.(25)"+1 — 25.(5)2
(i) 5.(5)2n73 _ (2501
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On further simpli fication

_ (5]2?1.(5]3 . (5]%.[’5]2
(5]2‘;1.(5]-‘1 _ (5]2‘;1(5]2

Taking out the common terms

_ (0~ o
G5 — 6]

So we get

125 =25

625 — 25
=100/600
=1/6

8.(i)[8F = 2722

27 273 1 —2 0
— + 5",
(it)(5)*° (3
Solution:

S |
f:'ft[H i -2 '}}3

It can be written as

—
SRS
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On further simpli fication

4

1 |
— x —|2
DwPwx2x? 1

= |

So we get

We can write it as

Il
—
e

=
—
P

I

—

x| X
SN i}

b | G DO &9
| o

Il
—
[ Y P R N Y P

4
e
bd | L

By further calculation

So we get
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3.3 1
BEME IR
- 1 +1
EEEEEEESEE
We get

S T

4 ()

_9 1x16
4 1

By further calculation

9
=—-—16+1

4

9

Taking LCM

9 — 60
4
-5l

4

_ 193

Fa

9. (i) (3X2)'3 X (X9)2/3
(i) (8X4)1/3 = 13
Solution:

(i) (3x)° x (x93
We can write it as
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1 0 2
= = X |z )F
(B;EEJJ ( ]
1 =2
= @pEy <
By further calculation
(3x3x3) x ()2
Sowe get
1 i
T 7t "
o ;Eﬁ
 27a"
R
T 27

(”) (8X4)1/3 - X1/3
We can write it as
1

= (8)5(2")F = (2)

il

By further caleulation

(2)%%5 ()1

fH

= (2)'(x)7 3

Taking LCM

= (2)! x 215

=92 x X3/3
So we get
=2 x xt
=2x%xX
= 2X
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10. (i) (39)° + 3“4 x 36 + (1/3)2
(i) 952 — 3.(5)° — (1/81)12
Solution:

(i) (3%)° + 34 x 3% + (1/3)2
We can write it as

— (3)2:«[] + {3}—-1—43 +

=]
—_

1 1
3753

By further calculation

1
=1+9+ 7

g

9x1
=1+9+ I
So we get
=1+9+9
=19

(i) 952 - 3.(5)° — (1/81) 2
We can write it as

5 I}
—{(3x3)7-3x1-—
By further calculation
5 L
= (3)%7 -3
R
1
_ 3 _ a9 _
So we get
=(3)°-3— 17
(5!
—B3x3x3x3x3)—3—
Here
=243 -3 (9 x 1)/1
=240-9
=231
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1

(5)
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11. (i) 16% + 2 (1/2) (3)°

ML Aggarwal Solutions for Class 9 Maths Chapter 8:

(ii) (81)3 — (1/32)%5 + (8)Y3 (1/2)t (2)°.

Solution:

(i) 16%4 + 2 (1/2)* (3)°

We can write it as
:(2x2x2x2]%+2><

By further calculation

_ 4x 3 2 :
= (2) T—|—2><I>=:l

So we get
=(2)°+4
=2%x2x2+4
=8+4

=12

(ii) (81)%“ — (1/32)%5 + (8)Y3 (1/2)t (2)°

We can write it as

—(3x3x3x3)T—(

2x2

By further calculation

3 1 5x =2
=@ -(G)"® +2x2
So we get

:(3x3x3]—(é]_2—|—4

=

1
=27 — +4
B
1
:ET_l l+‘-1
7 X3
Here
1
=2T— 1+ +4
1
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4 =1
= 27 — I +4
=27-4+4
=27

64 -2 1

+ (

ML Aggarwal Solutions for Class 9 Maths Chapter 8:

x/ﬁ]ﬂ

1257 7 (2643

o
Solution:

64 -z | {25
(o)™ + g + (5=
25 ()1 Vi

We can write it as

o1

Axdxnd -2 l
= e o e
5xbx5 (ki
(P b s
Axdxd -2 1
= | — T =
L - " - 1
2ADK D (1xdxdxiy
» H i ] ¥

By further calculation

A g =2 |
=(z)> T + =+l
s ()77
1 ) 1
=(=12s =41
15. %

So w _qr'f

e <
T2 o4 7
| 5

=Ty tgt!

On further simpli fication
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We get
=8 i
i
Taking LCM
544
==
= 9/4
=2V,
5.(25)n1 —25.(5)%
(i) 5.(5)28 _ (25071

We can write it as
=171

550 6 x 5.5
9 x 5" — 4.50

Taking 5" as common

5M(5% — 6 x 5)
5n(9 — 4)

By further calculation

5% — 30

9
i)
=19

i

13. (i) [(64)2° 22 + 812
(”) I xQgn+l (3n—1 X 9”—1),
Solution:

(I) [(64)-2/3 2-2 + 80]-1/2
We can write it as
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- 1
= [(4x 4 x4)% x B

By further calculation

+1]‘_'2L

2 [ %]

1
Do D

o “

+1]‘_'zl

= [(4)"3 x

Sowe get

I - =a
= [4 x4 x 1% 172
=[4x1x1]Y?
= (4)-1/2
Here
= (2 X 2)-1/2
- (2)2 x-1/2
=(2)"
=1/(2)*
=%

(“) 3N x 9n+1 - (3n71 X gnfl)

We can write it as

=3"x (3 X 3)n+1 - (3n71 X (3 X 3)n71)
By further calculation

=13" x (3)2 x(n+1) = (3n71 X (3)2(n-1)])
=3 x (3)2n+2 - (3n—1 X (3)2n—2)

So we get

- (3)n+2n+2 - (3)n—1+2n—2

- (3)3n+2 - (3)3n—3

Here

= (3)3n+273n+3

=(3)°

We get

=3%x3x3%x3x%x3

=243

L A22 x /256
14.(1) Vo1 —

. '?'

11

(i1) 22 420 L9272
Solution:
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V64

We can write it as

() -3

By further calculation

(2)2%F x (4 x4 x4 x 4)i

{4>-<:1><:1]E
_ @ x @t
(‘,ﬂ;jx}; [%]2
So we get
2% (4)! 1
(' 5x3
_2x1 1
- T
g
Here
1 x4
—9_
1
=2-4
=-2

(i)

2" +2“ + 272

We can write it as
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_ (3 x(2)7F x (3)F x (2)F
5+ ]
Sowe get
(3)77% x (2)7
= Bxdtl
1
[3]ﬂ . [2]“
- 71
e
Here
I =1
— T
e
_Ix1x4
21
4
a1
150 (32)% x (4)"1 x (8)%
| 272 (64)° 13
(”]52{:(—5} % [25]—7—2:(
11
(125)2%
Solution:
2 _ 1
H(BE)% x (4)” 3 x (8)3
VT (6B

(2 x2x2

x

[

27~ G

By further calculation

(Ejﬁx

s

> (Ejzx-. % (Ejﬂx:

b=

L
i

1

1
2w 2

I
(dmdwd) ™
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(2)2 x (2)7! x (2)!
1

On further simpli fication

(5]?,1-—12—{—14—%')

B

(5]?,1'—12—1—'1——'L-r'
BE

Sowe get
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(552
fur:

- 56x2jl 6x

= 5'2

= 1/(5)?

=1/25

.-'—-\

7211—3 _ (49]1‘1—2
{(343]11—1 jzfs

16.(1)

ML Aggarwal Solutions for Class 9 Maths Chapter 8:
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(ii)(27)7 + (32)°® + (0.8) !

Solution:

723 3:-19)“ +2

) ((343)n=1)2/3

We can write it as

73"“—11 X l)

((TX T X T)nt I).Zfl;

n-=

By further calculation

e\ UN+1vw &
‘.‘}.ﬂ.ll Nx g

On further simpl fication

Il

So we get
(=7

= e

It can be written as

TR T T =TT TXT

il i
TR TT—T%T7)

>,

>
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So we get
- l X ({(T—TxXT)
B 1
=7-7x7
=749
=-42

(i) (27)*% + (32)°8 + (0.8)!
We can write it as

=f3><3><3]%+{2><2><2x2x2j”-5+_
By further calculation
a4 1
— (3)3% 7 4 (9)5%08 L
(3)7% +(2) + 53
10

— (3]—1 + (2]41.{1 + E

So we get

W | O

=(3x3x3x3)+(2x2x2x2)+

5
=81+ 16+ 1
On further simpli fication
I

1 4
Taking LCM

07T x4+5x1
4
388 + 5
4
393

4
=08.25

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

ML Aggarwal Solutions for Class 9 Maths Chapter 8:
[BJBYJU'S ” Indices

The Learning App

17.(i) (V32 — V5)5(v/32 + VB3

(ii)(x7 — x 3)(x7 + 1 +x 5).
Solution:

(1)(V/32— V5)¥ (V32 + VB)*
We can write it as

= (V32— VB)(V3Z + VB)]3
= [(V32)? - (VB)*]}

By further calculation

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

So we get

Solution:

.E?H 'ﬂﬂ

(0)(Z0) ()™ (=

Tt * Tt
. [ F]
We can write it as
= (x™ ML ("M, (kB
By further calculation
= (X)(m—n)l. (X)(n_l)m. (X)(I—m)n

:Xmlfnl Xnmflm Xlnfmn

So we get
= Xmlfnl+nmflm+lnfmn

= XO
=1
(i) (—) " (-

We can write it as

ML Aggarwal Solutions for Class 9 Maths Chapter 8:

a+h h—r i

= (Xa+b—0)a—b_ (Xb+c—a)b—c. (Xc+a—b)c—a

By further calculation

:X(a+b—c)(a b) X(b+c a)(b-c) X(c+a b) (c-a)

So we get=

=x0
=1

. _fam rh
m '?l
x_]a +ab+h? (X
<P .

(i) (

X

c] bccr:

al —b2—age+be+bi—el—ab+ac+ci—al —be+ab
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. }{a 2 L2 }Lb - S T
(lllj(x—h]a ab+b I':—]Ib be+e {_

Solution:

|l | m [
{f] lm £ e £ el i
M 2 ;i!?f

We can write it as

[m . mn — nl .
pl—m pin—n x,/‘.ﬂ?l !

By further calculation

[—m m—n n—I

=y ilm P mn Ton

[-m , m—n_, n—1I

p— _'H L3 mn L

Sowe get

nl—mrntim—nitmn—Im
= Tmn

=x0
=1

. al+ah+hl "Eb [ x* elege+al
Ifu.]ffj] -f;] -f;]

We can write it as

_ I':;H”_b j{tz—nb—bzl In: Ph—{']bz—br—rzl (;Er—f:jrz—nr—nz

By further calculation
(a—ad+ah+b2)  (b—c)(bE+bo+cd)  (e—a){cd+aesal
o' by(a=+ab+b }.;E"b c)ibe+be+e _‘J”_ﬂ__r (e e +ia)

CTT SR T SR TR
p h.;ﬂb L

Sowe get

P TN T T SO S

H H
XO
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0 'Hh

(id7)( — @i -ab+b? (2

;H_b rt

We can write it as
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]bz_b{-_ﬂl (ijrf—m—uz

xh

_ I.:_Hf:—b]nz—nb—bz (.Hh—r]bz—br—rz (.H{‘—ftjf‘z—{'f!—ﬂz

By further calculation

fashiiai—abeb?) (bt
oo by{a—ab+hb }.;iﬂ"b )

i i

.43 3.3 R
A b .;Eb e i

— L
= .r H

£
Sowe get

P T S S S |
2 b+ +et et +a

ST Tt N
;H&: b+ 2

S P |

— _HZ{H ety
20. (i) (@t +b?1) + (a2 -b?
e 1 ]_
(ii)

(b2 —be+ed) T{r—u}{rz—m—nz}

)

Solution:

(i) (@' +b?) = (a*-b?)
We can write it as
1 1 1 1

1+ gmn + 1+ E,ln—m'

=(=+7)+ (5 -3

a b a*  b*
Taking LCM
o b+a hz—az]
TN ab T a2h?

By further calculation

P
b+ a a-b”

X
ab b — al?
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_b+a y (ab)(ab)
~ab (b —a)(b+ a)

So we get

1 ab » 1
=X gV
1 (b—a)x1
B ah
T bh—a
. ]
(1t}

=
B 2 “:H—u I £ r.!.ll—l‘rl

We can write it as

all 4+ gm—-n al 4 ph—m
s 4
“..'” 1] + ”.-'”_.'I “..'l_.'l o ”-.II —1IT1

T.:;f.'fu_:; out the common terms

l l

afifg—m g ")y g'lag™" 4+ g ™)

By further calculation

B ! | ]
mif 1l o 1} T kg A
“ |:rr"" at } o (f:” '™ /
aking LO
Taking LCM
I 1
= miorEaTy o aramea”
a™(See) e
m+ T

f LFs

] ¥ T ¥ ¥ 1
'”.h' |:“,.I B I"!“I I “,.I[:”,.h' 4 nf l
On further simpli fication

”.'I ”J?‘J

=

i_’:;“ e {‘_J‘H:I ’:r,rnl-i.l s f"“:l

So we get
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m

a™ 4+ a”

i "

o ==

=1

21. Prove the following:
() (@+b)t(@t+bt)=1/ab
Ifii] X+y+z
xly 14y lg 14z 1x1
Solution:

() (@+b)t@*+bl)=1/ab
Here
LHS=(a+b)!(@l+b?)
We can write it as

@+t h

a b
Taking LCM
1 h+a

= (——)

(@ +b)1" ab

By further calculation

1 a+b
T a+b ab
B 1
" ab
= RHS

Hence, proved.

https://byjus.com
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iy rt+yt+=z o
(“];ﬂ—ly—l +y izl gl ry=
Here

- r+y+z
LHS = L4

e ly= 1yl 4 o1pd
We can write it as

- r+y+=z
— 11 11 11
zy Tyz T2z

N r+y+=z
BN

Ty Yz

Taking LCM

_rty+=z

z+T+y
TYz

By further calculation

z+y+z) xayz
- (rte+y)
(zty+z) xayz
 (z+y+2)

So we get

_ Ixayz
1
= Xyz
=RHS

Hence, proved.

22. Ifa=c? b=2a*and c = b, prove that xyz = 1.

Solution:

It is given that
a=c,b=a‘andc=0Y
We can write it as

a = (b¥)* where c = bY
So we get

a=Db"
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Here
a=(a¥)¥*
al =gV

By comparing both
xyz=1

Therefore, it is proved.

23. Ifa=xyP-1 b=xyd-tand c = xy !, prove that
ad-r b'-P cP-a=1,

Solution:

It is given that

a=xyP !

Here

qd-r= (Xyb—l)q—r =x4-r y(q—r) (p-1)

b=xyd?
Here
br=P = (xyd- 1) P =xP, y@-H-p

c=xy 1!
Here
cP-9= (Xyr—l)p—q =xP-q y(r—l) (p-0)

Consider

LHS=a% " b'P.cP 4

Substituting the values

=x4-T y(Q*r) (p*]-)_.xr*p_ y(Q*l) (r*p). xP—-4a y(r*]-) (p-0)
By further calculation

= xd-r+r-p-q y(pfl)(qfr)+(q71)(rfp)+(r71) (p-a)
So we get

= X0, yPA-Pr-Q¥rHQropror+peip—arop+g

=0, y0

1x1

1

RHS

24. 1f 2 =3¥ =67, prove that 1/x + 1/y + 1/z = 0.
Solution:

Consider
2X=3F=67=k
Here

2*=k

We can write it as
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2= (k)llx

F=k
We can write it as
3= (kW

6Z2=k
We can write it as
6 = (k)-llz

So we get

2%x3=6

(k)llx X (k)lly = (k)-llz
By further calculation
(k)llx +1ly — (k)-llz

We get
Ux+1ly=-1/z
Ux+1ly+1/z=0

Therefore, it is proved.

25. If 2% = 3¥ = 127, prove that x
Solution:

It is given that
22X =3 =12¢
Consider
2X=3F=12" =Kk

Here

2* = k where 2 = (k)¥*

3 = k where 3 = (k)Y
127 = k where 12 = (k)2

We know that
12=2x2x3

ML Aggarwal Solutions for Class 9 Maths Chapter 8:
Indices

=2yzly —z.
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By cross multiplication
zly —z) = 2y=

2yz

y—z
Therefore, it is proved.

Ir =

ML Aggarwal Solutions for Class 9 Maths Chapter 8:
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26. Simplify and express with positive exponents:

(3X2)01 (Xy)-Z, (-27a9)2/3'
Solution:

We know that
(3x?)° =1
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Sowe get
= (—3)% x a**?
= (=3) x (=3) x a°

— 0gP

27. Ifa=3and b = - 2, find the values of:
(i) a® + b

(i) aP + b2,

Solution:

It is given that
a=3andb=-2

(i) a® + bP = (3)% + (-2)*
We can write it as
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1
—3}'(3}(34—@

By further calculation
1

=27+ —
+4

Taking LCM

27 x 4+ 1
4

108 + 1
4

109

4

(i) a® + b? = (3)2 + (-2)?
We can write it as

Taking LCM

1-8x9
9
172
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X

28. If x =10% x 0.0099, y = 102 x 110, find the value of V ¥
Solution:

It is given that
x =10%x 0.0099, y =102 x 110
We know that

T \/mﬂ % 0.0099
y V1072 x 110

By further calculation

10% x 10% x 0.0099
110
107 % 0.0099
110

Sowe get

\/mnnnn % 0.0099
110
990)

110

=9
=(3 x 3)
=3

29. Evaluate x*2. y*. 22 whenx =9,y =2 and z = 8.
Solution:

It is given that
X=9,y=2andz=38

We know that

X1/2. y_l. 213 — (9)1/2. (2)—1. (8)2/3

It can be written as

1
= (3 x 3)° (2% 2x2)

r

By further calculation

[ =
Lefid

= (3)22,
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= (3) x = x (2)?

F

Sowe get

30. If x*y?z3 = 49392, find the values of x, y and z, where X, y and z are different positive primes.
Solution:

It is given that

x4y?z3 = 49392

We can write it as

X223 =2x2x2x2x3x3xTxTxT
xty?z23=(2)* (3)2(7)% ....... (1)

2|49392
2|24696
2|12348
26174

3|3087
3

7

7

7

1029
343
43

7

1
Now compare the powers of 4, 2 and 3 on both sides of equation (1)
x=2,y=3andz=7

31, 1f Va®h 1 = a*b? find x and y, where a, b are different positive primes.
Solution:

It is given that

3 E .
Vath1 = o" bY

We can write it as
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(a” F;_4]tl§ — gt

By further calculation
I':“'f]ﬁx Tlf-“f‘]_;lelf — o b

(rc]z.lfh]_fé = a®.b%

By comparing the base on both sides
2=X
X=2

-4/3=2y

2y =-4/3

By further calculation
y=-4/3x%=-2/3

32. If (p +g)* (pt+ g?) = p2g®, prove that a + b + 2 = 0, where p and q are different positive

primes.
Solution:

It is given that
(p+a)t(pt+a?)=piP
We can write it as

1 1 1 b

—(-+-)=r"
prap g

Taking LCM

1
% (q+p] :p{tqh

p+q Pq

1 i b
—=Pq

Pq
By cross multiplication
p-lq-l = paqb

By comparing the powers
a=-landb=-1

Here

LHS=a+b+2
Substituting the values
=-1-1+2

=0

=RHS
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