ML Aggarwal Solutions for Class 9 Maths Chapter 8:

Exercise 8

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

(81/16)34

- [(34/24)]—3/4

= [(3/2)4]-3/4

- (3/2)—3/4 X4

= (3/2)°

= (2/3)°

=233}
=(2x2x2)/(3x3x3)
=8/27

talbs

’ {)I \ -
(i) (157)
Solution:
i 125 2 5% .
11%} :lﬁl 3 = e
- (5/4)3x-2/3

= (5/4)?

= (4/5)?

= 16/25

wdr

2. (i) (2a3p?)®
Solution:

(2a-3b2)3
=23 a -3x3 b 2x3

= 8alh®

(i) (at + b1)/(ab)?
Solution:

-1 4 p-1 1,1

= h a -+ h ”h

= X —=a+b

(ab)~] - !—}5 ab

(1

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

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

(4 x 107)(6 x 1079)
8 x 1010
4x6x 10" x107°
8 x 101
24 x 1079
8 % 1010

0?
3 X l—
1010

—3x WY =3%x10°%

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) + (2313
=Yat+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)!

=10/3

6. (i) (-1/27)2%?
Solution:

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

= (-1/3)2

= (-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 32x32
So we get

= 4'2 = 3'3

=472/ 33

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

= 3%/42

We get

=27/16

=111/16
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7 6) (27)2 % (8)F

’ (18)7%
e D.(25)071 — 25,(5)%"
LHJ 5{5‘1211—3 _ [25“111—1 ’
Solution:

We can write it as

- —n

(Bx3x3)F x(2x2x2)7%
2x3x3)7

By further calculation

So we get

[3:"2” w 1

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

:32n+n

:33n
i .w-ll 'rj-lfz'rjleI_J — E,Tj.f.?jjzn
) 5.(5)n+3 — (25)n+]

- - e - - £ oy TR
5.(5 x 5)"F — (5 % 5).(5)
- 5.[5@.—; _ |:."j A ‘j‘Jn—J
=12 _ I: ' mzn
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By further calculation

On further simpli fication
B (5]2?1.(5]3 . (5]%.[’5]2
Taking out the common terms
_ (5)[(5) = (5)°]

(5)2[(5)* = (5)?]

So we get

125 =25

625 — 25
=100/600
=1/6

8.(i)[8F = 2722

27 1

2/3 -2 0
— + 5",

(i) (5 — ()

Solution:

DT =27
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On further simpli fication

N [(211 g
1 9 1
:[Exﬂxﬁxﬁxﬂ-
So we get
4
= 7=
|

1 1.
— [E x E]-J
L -j_‘._llr
— [E] z
= (1/2)!
=%
.. 2? 23 J. _9 )]
(22 (225
(i) ()~ ()

We can write it as
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3x3 %395 L=l 5
_{zxzxzj —(sz +1
3 3 3., 1 L,
=G xg Xl —gxg) Al

By further calculation

= [P -1+
3 =2 1 2x—2
= fﬁ]d — (g] +1

So we get
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2o (5) 1

=

b | el
b | —

It can be written as

3 3 1 _
A
9 1
IEEETEEILE
We get

O 1
:1_%}—1

9 1x16
=11 !

9
=—-—16+1

4

9 r
— 1 — 15
Taking LOCM
960
4
=l
4
= —12E

4

9. (i) (3X2)'3 X (X9)2/3
(ii) (8X4)1/3 + x113.
Solution:

(i) (3x)° x (x93
We can write it as
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(322)°
1 -
a2
(3)3(22)3 XA

By further calculation

1 i
= - — X
(3 %3 x3) x(x)

Sowe get

fi
= A
276

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

.-'-\'-L.-' ]'-L PR |
= (8)3 )7 = (x)3
, WLy gL
(2 x 2 x 2)5 ()7
- 1
T3

By further caleulation

[XT-

oy ;o4 d
(2)%3 ()3

]

I
i

TR
(2)(z)7 73

Taking LCM
= |:21J bt ;E!"rl_g_h"
=92 x xR

So we get
=2xx!

=2xX

= 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 |
rarn Il |, foy—4+6
:ln.j.]x _ln.'j.:l :I_(J'~2
(3)

5 1
! 1 1
3753

1
=1+9+ 7

O

9
—1a04 x 1

1

So we get
=1+9+9
=19

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

—(3x3)%—3x1=

1 i
(ﬁ]l,_.
By further calculation
gk 1
:LSJEXE_g_M 1+1/2
g X 5)7/°

= (3)"-3-

So we get

.-'.":':'n < J‘
:LJJ —3— KJ‘]
(g)
) . 1
=B3x3x3x3x3)—-3— 13
l5)
Here
=243-3-(9x 1)1
=240-9

=231

Indices


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

ML Aggarwal Solutions for Class 9 Maths Chapter 8:
Indices

11. (i) 16%* + 2 (1/2)1 (3)°
(i) (81)3* — (1/32)25 + (8)13 (1/2)1 (2)°.
Solution:

(i) 16%4 + 2 (1/2)* (3)°
We can write it as |
=(2x2x2x2)T+2x 77 x 1

l\.-l-—

(3)
By further calculation

s ) 4 5 -
— (2T r2x 2 x1

—| 2

So we get
=(2)°+4
=2%x2x%x2+4
=8+4

=12

(i) (81)%* — (1/32)25 + (8)13 (1/2)* (2)°
We can write it as

. Y 1 Y =2 P .\ 1 .
:L3><3><3><3JT5—[ JfTLEXEXZJ%ijxl
2x2x 2% 2x%x2 &y
By further calculation
1 1 ) 1 1, -2 1 x 2
_ J)-C ! —= ¢ (3] .
= (3771 — |‘§ §><§:<§><§1 +(2)777 % I w1
_ @3~ (2 F Loxax
=1 LE’ a X a
So we get
Lo
=3x3x3) —(=)"+4
27
1
=27 — — +4
13)*
1
=27 — — +4
7 %73
Here
— 27—~ +4
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4x1
= 27— ——+4
=27-4+4
=27
12.0) (1) ™ + oy + (S
1250 (2 B

511—3 — 6 % 51‘1—":'125

9 x hn — 22 % K0

(ii)

Solution:
64 . -2 1 V25,
(N2 1T = =T 1 ”__.t"
) (=11 R

We can write if as

Axdxnd -2 l

=|l—)F -+ ——— 41
A Gx5 (LrxExeN®
e Sy S
Axdxd -z !
= | ——]
- - = 1 | 4 g
R I | = =
5 * axnxﬁ]i

By further calculotion

4.4, |
= (2)"T + =g Al
9 (%)
Y 5oy pl B ST
15. ‘I.'
So we e t
B 1 5x1 |
C(ERT o4
l 3
= TR i |
4 8 |

]{]

Indices
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Iy get

== +1
i

?-4:l'fa?_r,' f.{”r

144
!
=9/4
=2
B 25)mrl =25, (5)
() ,‘_’,If,"‘]bl—i _ (2:‘_’””—]

We can write it as

5".5° —6 x 5.5
0 X 5" — 4.5"

Taking 5" as common

I_.-!
-—=.
..l_

w
[ |

13. (I) [(64) -2/3 22 4 80] -1/2
(“) I xgn+l (3n 1xgn- 1)
Solution:

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

By further calculation

¢ avdn 2 .
— I
—[L—H quq :

P
= (4 x 7+ 17

Sowe get

1 -1
= [4 x4 x 1% 172
=[4x1x1]Y?
= (4)-1/2
Here
= (2 X 2)-1/2
- (2)2 x-1/2
= ()"
=1/(2)*
=15

(“) 3n % 9n+1 - (3n71 e 9n71)
We can write it as
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+1]:-*L

=3"x (3 X 3)n+1+(3n71>< (3 X 3)n—1)

By further calculation

=3"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
=3x3x3%x3x3
=243

V22 x 2560 1.
14.() "2 (0)?

v 64 2

3T x4 8 x 97 x 27
LllJ 22 _20 _2—2

Solution:
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Fxm
V64

We can write it as

(i)

By further calculation

@I x(Ax4axaxr ]

= _|':_
(4x 4x4)3 2
_ @ 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

Indices
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ta |

(32)% x (4)72 % (8)
272 - (64)°1/3
) 52{?{—51_! w [25:"—71'2}(.

(11) _ i
\1) (125)%

y oy

15.(1)

Solution:

By further calculation

(zjﬁx > (zjzx— . fzj:ix

1
L I
T ITE
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2r+12 ., f=y—l4+dr
)T x (5)

B

On further simpli fication

[y |

_

(5]?,1-—12—{—14—%')

Bl
(5]?,1'—12—1—'1——'L-r'

BE

Sowe get
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- 56x7276x

= 5'2

= 1/(5)?

=1/25

7211—3 _ (49]1‘1—2
{(343]11—1 jzfs

(ii)(27)7 + (32)°® + (0.8) L.
Solution:

16.(1)

723 {_lg)n +2

(i)
W TEEy)s

We can write it as

=2n=3 n=
'

—H X l)
((TX 7 X T)nt l)"‘li

By further calculation

(7'}3{710 1)x ﬁ

On further simpl fication

(D[ = (7))
GEEGE

So we get

(=
= GE
It can be written as
TR T T =TT TXT

il i
TR TT—T%T7)

>,

>
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So e qet

l x (T—T=xT)
1
=7-7x7
=7-49
=-42

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

—(3x3x3)T+(2x2x2x2x2)F+ —_

By further calculation

g d 1

377+ 2" + 55
10

= @)+ @1+

So we get

W | T

=(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
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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

Indices
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So we get
1
=1 — = 7
(x)
1
= 7 — —
T
xm 0N Xl
Fay 1 - m I
18. U”‘F x11 LE1
b b+ +
U“L ar a—b [:X ¢ .Il:-—c [Xc a*.lc—a
«a ! Xb d
Solutlon.
. :fmxj " :i!fJ .,
llefE—J EEJ )™ fFJ”
We can write it as
- (Xm n)ll (Xn 1)m. (Xl—m)n
By further calculation
- (X)(m—n)I. (X)(n—l)m. (X)(I—m)n
= Xmlfnll Xnmflm_ Xlnfmn
So we get
:Xmlfnl+nmflm+lnfmn
:XO
=1
i+h b+r i1
T T xr .
n—h ¢ f—r ¢ r—it
(@) (—)* 7 () ()

We can write it as
= (Xa+b—C)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= _E:rt3—fJ3—rtr-—er-—fJ-’—r--’—rtﬂ—rtr-—r--’—rt-’—er-—rth

0

=1

o I." . T '
19.(i) Hv o "‘;;;“ ’il:a“—

b
) f:"[_‘ﬁlz—zll:r—l:r2 f:":_‘-Il:rz—lzn.:—-::2
(=) (=)

X X

L]

i
x_‘1c3—ac—a
xa’

(

[

(1
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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—mntim—nlt+mn—0m
= Tmn

=x0
=1

. al+ah+h? "Eb [ o el egetal
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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=1
" " frin

{j-j-j-]{;]nz—nb—hz (‘_]bz—br—rz (_]rz—m—uz
o ;H_b I rt I xh
We can write it as

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

By further calculation
fa+byal—ab=h?y (b+e)ibi—be+e?)  (e+ai{ci—ca+al
oo byia=—ab+b }.;iﬂ"b cj(b=—be+e }.;H"r i) (o= —en£as)

i i

.43 3.3 R
A b .;Eb e i

— L
= .r H

M
Sowe get

;ﬂ”:; _b!i_b!i_{.:?-_{.:;_”:;
:Hz{t:;_ﬂb:;—lr':s

2a* +b%+c3
_ X )

20. (i) (@ + bl) + (a2 — b2)
1 1

(11] 1+ gmn + 1+ E,ln—m'
Solution:

(i) @' +bh) = (@%-b?)
We can write it as
1 1 1 1
=+ )5 (5 -0

a b a-  b*

Taking LCM

o b+a hz—az]
St ab Tt a2h2

By further calculation

P
b+ a a-b”

X
ab b — al?
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_i ab x 1
1  h—a)x1
B ab

Cb—an

(i) l

-+
A oiM—n £ n—in
l+u l+a

We can write it as
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all L gin—n all L gn=m
- -
gift—m | gm—n it =i L ph—m

Taling out the conumaon terms

l J

”rr.l(“. m 4 g=n) il {ﬂ_" + a_—m}

By further calculation

- - | ]
el g1y il o 1%

“ |:rr""' a® } o |:|!I!r" '™ /
Taking LCM

I 1

— P T T T

a™ () o' ()

r;.r""“ "m: =1

m i m T £l m Y
a™{a" +a™) oo™ +a")
On further simpli fication

“."I i m

=

il'{ln'lu e {Ir”) iff‘l” s f:f“:l

So we get

'”FI e “_Jrr

am™ 4+ "
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21. Prove the following:

() (@+b)t(at+bl)=1/ab
X+y+z
\11)

x Iy T4y lg 1 g 1x1
Solution:

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

=(a+b){=+7)
a b
Taking LCM
1 b+a.

(a + b)! \"ab
By further calculation
I a+b

a+b al
1

ab
=RHS

Ly

Hence, proved.

= XVZ.

Indices
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£y ;E:—y_: o
'*”J;a:—ly—l TIPS o R e TYz
Hf"f“f"
LHS = rryT=E

zly1 4y 11 4 o lp-]

We can write it as

Tt y+z
—ll 11 11
Ty TE: zr
r+y+z
- I T T
FY 1z zr
Taking LCM
T+ y+ 2
- 4T+
TYz

By further calculation

Cz+y+z) xay:
N (z+2+y)
(2 +y + 2) X xy>

(z+y+ z)
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=DY
We can write it as

a = (b¥)* where c = bY
So we get

a=Dhb"
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Here
a=(a¥)¥*
al =gV

By comparing both
xyz=1

Therefore, it is proved.

23. Ifa=xyP-1, b=xy%-1and c = xy 1, 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=xyi?
Here
br=P = (xyd- 1) P =xP, y@-1-p

c=xy 1!
Here
cP-d9= (Xyr—l)p—q =xP-q, y(r—l) (p-0)

Consider

LHS=a% " b" P cP-d

Substituting the values

=xa-r y(qfr)(pfl)_.xrfp_ y(qfl) (r=p) yxp-9 y(rfl)(pfq)
By further calculation

=xd-r+tr-p-q y(pfl)(qfr)+(q71)(rfp)+(rfl)(pfq)
So we get

= X0, yPI-Pr-GFrHar—pror+prmp-gr-p+g

=x0 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

6%=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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1 ;

(k)F = (k)% x (k) x (k)

WL
y

By further calculation

+1.1
oy

B

(k)% = (k)

1
B

s

(k)F = (k)

5?Juk;ﬂﬁf

2 1
z y
12

x

Y
Bytaking LOM

Ly | = b |

y—z 2

E x
By eross multiplicetion

wly —z) = 2y=2

2yz

y—=z
Therefore, it is proved.

n =

26. Simplify and express with positive exponents:
(3x%)°, (xy)?, (-27a%)".
Solution:

We know that
(3x?)°=1
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By further calculation
¢ gnde 2 O 2
= (—3)*"F x "3

Sowe get

§x2

[—3:12 X a
—(—3) x (=3) x &

— 0gP

27. 1fa=3and b =- 2, find the values of:
(i) a® + b

(i) aP + b2,

Solution:

It is given that
a=3andb=-2

(i) a® +b° = (3)% + (-2)*
We can write it as
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=3x3Ix3+

(—2)?
By further calculation
1

4
Taking LOCM

[iS8]

-
i

27T x4 +1

(i) @ + b= (3) 2 + (-2)°
We can write it as

= — 4+ (=) x(L£2) x (=2

By further calculation
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28. 1f 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

[x fl[?lii x 0.0099

Vy V10 2x110

By further calculation

10% x 10% x 0.0099
110

107 x 0.0099

N 110

|_

Sowe get

~ [100000 x 0.0099
-\ 110
{990

V110

=9

=@ x3)

=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

1/2 y -1 Z2/3 — (9)1/2. (2)—1. (8)2/3

It can be written as
. . 1
= (3 x aﬁ. —
(2

By further calculation

[
]
T

T(2 %

I-\..I-—
-u-dl-u-

t«.‘lll—'

= (3¢50

Indices
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PP J‘ P
=|l3JJ X 5 % mz

Sowe get

— L DY e D

_Jxﬁxuxu
1

—ax —-x1=x2

6

1

=6

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 =2Xx2%x2%x2x3X3XTXTXT
xty?2z23 = (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)

Xx=2,y=3andz=7

3 - -
31 1f Va’b~ = a*b® find x and y, where a, b are different positive primes.
Solution:

It is given that

3 T T 2
ah~=4 = " hY

We can write it as
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By further calculation

2

B L iy ) .
(a)®3.(b) ™5 = a®.p%

[r:jz.[FJ]_% — 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+q?)=pi’°
We can write it as

1 1 1

(- + _‘J — p”qh
prTqp q
Taking LCM

1 g+,
% i PJ — 1”rtqu
prq Pq
1
R jthljffJ
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

Indices
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