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Indices

POINTS TO REMEMBER

Indices : For any real number ‘a’ and positive integer ‘n’, we define

ax axa.. tonfactors =a".
Here ‘a’ is called base and » is called index or exponent.
Some Laws of Indices

1
(Ha°=1, (@iya™" = o (iii) a™ x " = a™™" (v)a" +a" =a""
ald” & g™
M) = e S R e et (i) (@) = a B S (i) (F) =
an) b
(ix) [7] = [?) (x) If a” = a", then m = n where @ > 0 and a ;tl

(xi) If p™ x " x r° = p? q® r°, thenm = a, n = b and 0 = ¢ where p, g and r are different primes.
(xii) If a™ = b™, then a = b where a and b are positive.

1 1 1
xiii) Ja =a?,3Ya =a3, 4a =a®
Some formulae which are used
(i) (a + b) (a—b) = a* - b® (it) (a—b) (a* + ab + b)) =g —b°

1 1

il 1.__... i . l
LA Sol. (1) (125)3 = (5x5x5)3 =(5%)3

Evaluate :

: = = 5:“% =5 Ans.
Q.1. () (125)3 (i) (8)3 2 2
¥ 2 2 2
(7i1) (%]_2 (iv) (1 6)73 (i) 8)3 =(2x2x2)3 = (23) 3
2
A =273 =22=2x2=4 Ans.
ot "B [ n
v)(32) 5 (Vi) [1%) : {osia")! = a"’}
1 =2 5 2 '
: £ (iii) (—) = [-—] =55 =250 AT
(vii) (-27)3  (viii) (0-001) 3 3 1
e e i =
(ix) ({1.(}27)“3E (V) (16)4 =(2x2x2x2)4 = %)

150
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151 |
_3 l
e K . L
523 =23_? {.ﬂ a’”}
=10 Ans.
1
{ =" and a~™ = m} | & o
: (%) (0:027)3 =(03x0:3%0:3)3
1 1 i
gNT a3 i # ({}.3)7’53
= -4 { (am)" = amn}
(v) 32)5 =(2x2x2x2x2)5 l |
\ : E | 5 ; 7
e T eY B oo 03x03
=(25) - 7 = oy g 1
' 3 i RS (e
{ (a™)". = a™" and a~ " = ____1_} ( o a™ ]
am
| ] 100
= l = : Ans. AGMD, 9% -9 Ans,
g Xl xd - 16 100
<) =1 £.00
(vi) ( N )“3:‘ _[2 %2 % 2] 3 Evaluate the following
3 |
120 NI KD e Sy % L S
. Q.2 (:)(E 3x87 x4

| I __l" 1 0
(if) \/';-i-(ﬂ-ﬂl) S (27)3 % 3

[2]Tﬂ [2)_1 : Ans 2 2 :
= | — = | — = — . L 2 9 A
3 : £ Sol. (i) (ﬂ —3xR3 x50+[-ﬁ] .
{" (@)” = a™ and g™ =——1—} :
: m
; L 2 g5\
| 2 2 ] =[?x—2-] -3x(2x2x2)3 ><5f’+(zx?}
i) (-27)3 =[(-3) x (-3) x (-3)]3
|
2 £ mn 2x(=-2) 2 2x| ——
P = RS I 2
. B iz i @) =a™) %%} 34 (2%)3 x50+(%] [ 2]
=-3x-3=9Ans.
=1 -1 { (am)n - amn}
(viii) (0-001) 3 =(0-1x0-1x0-1) 3 |\ "
_on (¥ 4
{: (@ = a™)} =(2)4—3><4><1+-3—
Eeel s 1x10 4 ol
=(0'1)1=01=i= 1 =(2x2x2x2)_12+_:3_ {.ﬂ —am}

10
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= 4
=16—12+—§=4+§—
12+4 16 1
= ey it =5§Ans.

1 qh 2
(if) \E+(0-01) T Y
1

2 1 2

+(0-1x0:1) 2 =(3x3x3)3 x3°

)

1
) + (0! S(3)% =B”

Il

2

in 3 __];_
) : +(0-1)2.[ e CEl

{ (am)n At qmn}

1 1 Ly 1 0
= o =——and a" =1
2+0‘1 Ox1 { a e }
| () 1 1
=7+-1——9=10—2-*'9—]2 Ans
L2 g i

2

(i1) [(64)3 x 22 =

81\
Sol. (7) (E) X

-3

ke
6

1

a3 x A%
22 x 2 % 2

—_ rF

8

2

i) [(64)3 222

B
-:—70] |

_ 2 o 5
=|(4x4x4)3 xz-i-+1

@

ot 1“‘573-;.;1'-'2{,
Q. 4. (I)(81)4—-(-35) +(8) (-i- (2)
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| . [T18s]
v -3 a3 2 __27 343 36
ahLlia S 8022 - (043 (3 T, 49
T TR b AT
63 1
= —=3]— Ans
3 N I e~
D —
Sol. (:)(31)4-(—3] +(8)3 (2) . -2 oo
z 64 \3 1 T d
| -2 Rl | 1 | 364
A 1 5 [35&}4
=(3x3x3x$4_(2x2x2x2x2) | 625
1y - g el
+(2x2x2)5x(§-) ‘20 (32)5 x (4)2 x(8)3
(1) il
) (2)_2 +(64) 3
el YT 1"20 L ;
% | Sol. (7) 125 : % 364
P € T W EAETAL (25_(1)
4. 0
=g 222 )t _(4x4x4 T; ] s V52
=27-4+2%x2x1=27-4+4=27 Ans. iR ' 1 343

(4x4x4x4]ﬁ
-3 3 2

¥ 164 « {4912 343 \3 S 3 X X
0 (16 (2 (22

9 216

6x6x6

ey 0
e T
2x2x2x2)"4_ [7x7)?é(7x7x7)3 5 (AT

e B 5
3 : 7><7><7_=_7'x'7 - [._.a*rn:_}_il
= _i- 3,‘3,‘3 : 6!6 q™
L R g 290 M1~ o5 =;:2.}4_Am

E@w2x2 (9P 36 | 1655 4"

- g1
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b o
(32)5 x(4)2 x(8)3
-
(2)72 +(64)3

(i)

-1

2
(22 x2 x2x2)5 x(2p2)d w(2n2x%2)3

1

-1
(2)2 +(4x4x4)3

2 -1 1
(2°)3 (2] 2 %273
2)
) +4)%

2 ® feas 1
0% x0Ty

A e

22 % 2—1 % 21 22—l+l
T 92 .41  9-2 . (22)-1
22 2x2
- = FEE e =4 Ans.

4
Q.6. (i) (27)3 +(32)°% + (0-8)~! +(0-8)°

1
]3
o
Sol. (i) (27)3 +(32)°%* + (0-8)~! +(0-8)"
4 4
1

=(-3><3>-<3)_3' 2% 252 %2 x 23 +W+l

(i) [ e
(9)7

4 4
B e 0 s +%+

L3t £244.2 40
4

= 99.25 Ans.

=81+16+%+ =99%

| —

=l cogs AT A gan iaE  CaunT ey
1o | © [_9') "[T)
Y P d
=(T] % aaE g A
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3 My ¢

Sol.

(i)

Q. 8.

Sol.

PP . b i
(@) (9)2 =3-(4) —(ﬁ]

1 1
() (V32 -/5)3 (/321 $Y5)3

-1
1

1 1
() (V32 -4/5)3 (/32 +4/5)3
[ a™b™ = (ab)"]

1

=[(\32 -V5) (V32 +/3)]3
1
= [(V/32)2 - (/5)?]3

{:-(a-b) (a+b)=a2—b2}'
S | 1
=(32-5)3 =(27)3
1 1
=(3x3x3)3 =(3°)3 =3 Ans.

-]

5 Wi
0% - 344)0k (3_11'J ?

BT <6 [ el
g b s PR S

o T e b U e e s i i e e s i T R s B (0 L LT e s e

=3x3x3x3%x3-3-9
=243 -12 =231 Ans.

_ ' 3N 9n+1
Simplify : e

3N 9n+i o 3§ % (32)n+l
gn=1 . gn=l " oi-l L (32)n-1 :

3N x 32n+2

T 3n-1 5 32n-2
3n+2n+2 33n+2

¥ 3n-1+_2n-2 A 33n—3

= 3’3n+z ~3n+3 = 35 Ans.




_Q.9

Sol

' Q. 10.

Sol.

.4

- Sol.
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159 |

2n n

(27)3 x(8) 6

(18)2

2n 2n : n

ENT X _ ()3 x@)T

(1 3)_% e 32y 2

2n 3(-3] n
S U 5] 321,973

52(n+6) ¥ (25)—7+2n
(125)27
52(n+6) X (25)-7+2n
g o
52n412 5 (52)-T+2m
‘ (53)2n

52n+12 X 5-—14+4n 52n+12—14+4n

—

56n 56n
56n—2

n—-2—-6n i 5-—2
56n

1 e
R eRaS WS
SAF3 2 16 S
12><5"—-2><5"+1
LS 16 57t
12 x 57 — 2 x 511
S5E- 16 5") 12580
a2+ 2xby 12-10

- 475"= 22-5 Ans.

3% (27" 49 x 3(37-1)
- 8x3¥M_5x(27)

Ans.

3 % (29)7" w9 x 87=1)
8 x 33" —5x% (27)"

T
~ 8x 33 —5x(3%)"

_Sul.

3 x 33n+3 + 9 x 33n—1
3 85(33”—5:(33"

3 P89 x 3TH

331 (8 - 5)

1
Ll 1O x5 Eles. 84
i 3 3 3
=28 Ans.

5 x (25)n+1 —25 x 521
Q. 13. 2n+3 n+1
5 x 5( ) —(25)

5x (25)"+! = 25 x 527
5 x 52n+3 4 (25)n+1

Sol.

5x (52)"+] — 25 x 527
= 5 x 52n+3 o (52 )n+1

5 x 52n+2 =75 % 52n
= 5 % 52n+3 » ) 52n+2

JRE(NS 56 =08) " S =25
i 52n (5x 53 - 52) AN TEH2S
sl = LY. T
L 625225 2600" 6 :
7(2n+3) % (49)n+2

2
LM ey

7(2n+3) s (49)n+2

Sol. 2
[(343)"*1]3

72n+3 £ (72 )n+2 72n+3 2 72n+4

2 2

[(73 )n+l]‘j" 73("“):‘5

5 72n+3 _ 72n+4 o 72n (73 i 74)
% 72n+2 L e 1
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Q. 15.

Sol.

Q. 16.
(7)

(i1)
(iif)
(iv)
(vi)

(vii)
Sol.

(i)

(fr"r')
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By LA

A AN FIE X ¢
=732(1-7)=7(-6)=—42 Ans.
ic 1 2 B
(x3-x 3)(x3 +1+x 3)
1 1 2 2

(23 — %8 {»® “«1l4x 3)
1 1

L 2 |
Let x3 =aand x 3 =—a",then

Given expression

(o

o — = AIIS.
. 1_(xg)3_(x_;)3 b (b+a) (+a) (a+bh)
i -t (v) (a+b)y'x (@' +b7)
1 1 11 1 b+a
W el e B % Ligt=S 15
=%yl sl (a+b)x(a+b) a+b  ab
Simplhify : 1 e 1 .
a xa*xadxd P =-‘EAna.
3 T g a+b+c
a31+ab31) (@2 b2 b a=b-! +b-1c +¢c"lg”!
(" O Jet L a0
(@} % byt (@t + 87 @ " be T ca abc
A gt 3
(a+b)” x(a ) =(a+b+c)(abc)=abcAm'
a+b+c (@+b+c)

(a~167! +b7lc Y+ c7la™l)

()a’ x a*x a®x a

[ 1561

b+a) a®b? - (b+a)a’b?
R xbi_aﬂ ~ab(b+a)(b-a)

- Ans.
-

(iv) (@' +b7") + (ab)™
o .l_b+axab_
L) b Ll

=q + b Ans.
(v) (alxb )=+ (a!+b71)

'8 d _l+l_1___b+a)
Exz?ab_ab' ab

1 ab 1 1

—
—_—

. Prove that

" (a+b) b (b+c) . (c+a)
(f) ;.? ¥ _;; 1 xa

@ (a+b-c) xb- (b+c—a) x"‘” (c+a-b)
i) 5 Lagkds g

Sol. () L.H.S.
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X (a+b) x" (b;i-c) x‘ (;,-...ﬂ) :_ -.:
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| oo ;'.(n-s)(a-:-a)'x'(b-c)(bﬁ).'x(c-a)(cm) - b o b
g . | " b+a b-a
& L. st 3 2
& gt ! « T = b2 —ab+b?% + ab 2 2b2
E . xa’_—bz-l-b:-c!-l-nz ~a? =x° =1 5 (b+a)(b-a) ah2 o g2
& =RHS. - | =R,H.S.
’ K - 1 Q. 19. Prove that :
4 xa Yab ( xb \bc [ x¢ \ca | I
i e 3 v RS L
F " o WEe AR wosa- 14 gath 4 xo-b
i 1 I
e (a-—b)—x (b—ﬂ)w (E—ﬂ)-EE i 1+. xb_c.—k o ol
a=b bre c-a Sol. L.H.S. |
% c(a-b)-i*q(b—c)-l-b(éi-_&) . l+xb-—~a + x¢—a & l+xa-b & xc—b
i E be-ab x
& & xm bﬂa;_g,:ﬁ e 2l 1 [ER e e
+ o ' =D
: =RHS. i ¥
1 (i) LH.S. 7l e R A LR
g .‘l."’ (a+b=c) xb | (.b+f-'-*ﬂ)a x€ (c+a-b) + 85 . Lat L o
xh 3 xﬂ'_, . . : xﬂ 1 1
x(#-—b)(nﬂ-‘-c)" f[ﬁ-é}(b-l-c-n) x(c—a)(cw-b) > el i
E* 1
2 2 o s %
= xa!-bf—mbﬁ-b —cz—ab-l-m-l-c bc+ab a (xa i xb " xc)
=0=1=RHS. © 1
.18. Provethat: ' | + X0 (P4 x2 4 x°)
S s 1
X Ex% x° + x°)
oy o
= o
x9 +x2 +x° x%+xb +x°
xC
+
x9 + xb + x°€
a b c
e - -RHS.
x9 +x% +x°€
Q. 20. Ifabc= 1, prove that :
15(TC) 1
L § &2 1
l+a+b™! 1+b+c
+ =1
l+c+a’!
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158
] l 1 On x 32 x 3 — (27)"
4 + - =33
o l+a+b™! 1+b+c! l+c+a’! - 33m 93
| — | i [(3)2 ]r.- x 32 x 3" - (33 )n i
soabe=1, i v 33m 23
¢ 32n % 32 x 3N — 33n =
-1 - =3
b (—LJ = bc 33m x 8
bc 32n+2+n _33n -
1 1 = =
~LHS.= —~ -~ 8.3%
l+a+b l+b+c 33n+2_33n
| - . =373
. l+c+a”l e
- c+a 2y h
Putting values of @ and a~? L4 3 "8(2 3m_ 1) = 3-3
] ] '
S = : + 3n
| e+ 1 1 3 xA{ Julyepy
s I b o =3
1+bc+b 1+b+c = 8 x 39
ds | L3
"Tec+be . g 33m 3
& 1 i 1 — 33n—3m - 3—3
(bc+1+f:) [c+bc+ 1) —  33(n-m)=3-3
be o - Comparing we get, | Q
P i L 3m-m=-3 > n-m=-1
I+c+be = m — n =1 Hence proved. ._
= ik + ‘ + : Q. 23. If 21168 = x* x ) x 22, find the values
bc+1l+c c+bc+1 l+c+bc of x, y, z. |
=(bc+c+1)=1=RHS Sol. 211(:33:.1‘41"’:))3?‘"’-2.’2 | 0
yhcsed) baver = 24xPxPR=xtx )P x 2
Hence the result is proved.
‘Y 221168
Q. 21. Ifa, b, ¢ are positive real numbers, show 5T10584
that : y/a=1b Vblc.Acla =1. 2 2292
Sol. LHS. = [4-15 Jp1c Jcla 3| 1323
3 441 |
=J”,J“_J“ 3] 147
a \b c F 49 i
- Jb ¢4 . |obe i 7 71'
N Gk P mty d—&_b? -

oy [ AR =R.H.S. Comparing, we get
G 88 2t =24 = xw]

- a, b, ¢ are positive real numbers)
( yJ = 33 o s 3

9n x 32 x 3" —(27)"

.22. H 33m x 23 =373, and 22=7 — N |
prove that (m —n) = 1 Q. 24. If 1960 =29 x 5b x 7¢, find the values of |
- a&n b -
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Sol.

Q. 25.

Sol.

Q. 26.
Sol.

£). 27.

R =0y =

'Hence calculate the value of

(bR 74,
1960 =29 x 55 x 7¢
— 23 x5 x 72=22x 56 x 7°

1960
980
490
245

49
7
]

N[ Q|||

Comparing, we get
a=3,b=1,c=2.

Now 29 x §5¢x 7°

1
23 x 52

i 7

R 5. 1200

Solve for x :
1

3* = —

3

i 572 x Tk x 71

Ans.

¥ =—=3"1

]
“
Comparing, we get,

S.x=-1Ans.
gt i=1

321:+l =1 e 30

Comparing, we get,

it g
X = Ans.

(-6 -6

- Comparing, we get

Q. 28.

Sol.

Q. 29.

Sol.

Q. 30.
Sol.

Comparing, we get

x—1 |
= -3 s —-1==9
3 X
= x=-9+1=-38

/

[ 3 \\I—l
d J

-1 #
[3) = “(feer )
3 g\ 25

Comparing, we get

x;l=_3 == x-1=-06
= x=-6+1=~5
. x=-—5Ans.

Qi (A7)

9 x 3*=(27)%-°

— 32 x 3X = (33)2.1'—5

— 3x+2.__36x—15

Comparing, we get
x+2=06x-15

=>-6x+x=-15-2

D'ownloaded from https:// www.studiestoday.com.
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=  =5x=-17 Sol. Let2*=3"=12*=k, then
7% 17 & =2 =k Gharfce
= X = s i 5 3—5- Ans sy g — 3F=Iplly
31, 26*De=ig x 2@ 122=k =510 =if1fE
Sol. 26=-1) = 4 x 2(¥FL)  Nowl2=2x2x3=22x3
:>25x—1 ._..22 X 2(3x+ l)=23x+l.+2 l , 1
sl & Jw Tl = kz =i(kx)>xk”
Comparing, we get 1 ped T
5x —1=3x#3 = kz =kx xk”

= Sx-3x=3+] 1 g 1

=4
g 4 _ Comparing, we get
x=-2—=2AllS. ]. 2 1
= —+
Q. 3. 53 x 3% =8=1275 R A
Sol. 553 x3%-8=225 Hence proved.
— §%x §53 x 32X x 3-8 =225 Q. 34, If 2*=3Y= 677 show that :
" Jagcd
1 1 i
:>5x><§-3—x(32)xx38=225 x+y+z .

Sol. Let2*=3"=67%=k, then

l 4k e
2=kx 3=%kY,6=Fkiz

No:w2><3:=6

1 1
=5 5% s =N 5 X 38. =289
= (45/°=225x 5° 3" |
=3x3x5x5x53x 38
— §1+143  38+1+]1 = §5 « 310

=(5%) x 3%° =(5)°> x (9

1 & -1
Dk;xk}'=kz
1

1 1

e 45*= (5 x 9)5 = (45)5 — kx+y =pog
Comparing, we get | ~ Comparing, we get
x =15 Ans. = 1 1
Q. 33. If2¥=3Y= 122 show that: | | ;-l—;—:—?
l=l+2 | . 1l+1'+1=0
Z . P Gos X gk
Hence proved.
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