&

Indlces

POINTS TO REMEMBER

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

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

]
Na°=1, ({) a5 = o (iii) a™ x g = g"™ (v)a" +a" =a"™"
m
a aﬂ’!
(v) (@)= a™" (vi)a " = g (vii) (ab)" = a™ . b™ (viii) (;) = om
a\ sl
(ix) (7} = [?) (x) If a" = a", then m = n where a > 0 and_q_:t_ 1.

(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
iil) Ja =a2, 3a =a3, Ya =a?
Some formulae which are used
(i) (a + b) (a— b) = a* — b* (i) (a—b) (a®*+ab + b)) = - b°

EXERCISE 8 e i 3
Sol. (1) (125)3 = (3x5x35)3 =(5%)3

l

Evaluate :

1 2
Q. 1. (i) (125)3 (i) (8)3 "3 =5 Ans.
2 -3 : AP
(iii) [%) (iv) (]6)T (i) (8) I =(2x2x2)3 = (22)3
2
e =273 =22=2x2=4 Ans. _
= 8 3 (@™ = g™mn
oot o) i
=2 2 '
2 ) (7ii) (lJ = [2) = 5x5=25Ans.
(i) (=27)3  (viii) (0-001)73 5 1
= 2 i 85
(ix) (0-027) 3 (V) (16)4 =(2x2x2x2) 4 =244

150
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-3
=24x4=2-3_L { a_,,,:_l_}
23 a”:‘
] =10 Ans.
{ (alﬂ n— amn ﬂnd a m — }
a’ , -2 -2
(%) (0.027)3 = (0-3x 0:3x 0.3) 3
1 1
- - -2
7 18" 4 155 A Ans. =([).3)T"‘3
= = (™ = ghn
(v) (32)5 =(2x2%x2x2x2)5 l {-(‘:) }
\ -4 ' ] ( 3)—2 —- L
= T WL ).3)2  0:3x0-3
’ . =M l
g g
. =
1 l 100
= 1 . Ans T TS T ST Ans.
2o 2% 2%l . 16 e
(vi) (i)ril =(2 x 2 X 2):'3l Evaluate the following : -
125 S 5% 1
1 02 oL) —3xsTxs0.[2)?
A S s T TG

3
)] | e #
| (47) J;+(0-Ul) 2 (27)3 % 30
) -(3) -3 1
= Py == | "=-= AnS, 9 3 el
(5 5 { Sol. (f)[lj —3><83><5“+[-9—J :

] 4 16
{ (@™)” = a™ and g~" = }
am -2 .
b 1 e 3 3
2 38 ) =l5X5 -3x(2x2x2)3 x5" + TR
i) (-27)3 =[(-3) x (-3) x (-3)]3 \
2 (=01
Ix= (@™ = g™ 2x(=2) 2 2x| ——
=-3x-3=9Ans. 4
—_l :l { (am)n - amn}
(viii) (0-001) 3 =(0-1x0:1x0-1) 3 -4 =]
1 5 3 A
3:['—‘] S RS E A R | o tva=1;
=(@n ’ .
[ (@) = a™) =(2)4—3><4xl+§
. 1 1 1x10 ]
- =1 i £l + P AT I e A
"'(ﬂl) =0il _1- 1 =(2x2x2x2) -12+‘3— { A= a”'}



152

4 4
=16—12+"3—=4+-§-
12+4 16 1
— 3 o~ 3 =5§Aﬂ5.

1 A 2
(if) \/;4-(0-01) 2 —(27)3 x 30

1 2
+(0-1x0:1) 2 — (3% 3%:3)3 x3°

I

{ (am)n — amn}

and a" = 1}

2

(i) {(64)3 x 22
-3
(817

Sol. (?) (1_6) X

-3

)Tx

Ix3x3x3
Desti D e Dk 2

|

{..a—m=_l_}
| =
Aaniw2 S=F 3N (2 2
Gl i o o W sl | b RS TRR ERT R
AR O R T
B TR T R T

] -1

2 Tn

(i) |(64)3 x272+7°

2 4 2
(4x4x4)3 XE?-T+1

|

3% 51 7
SRR by
: _
2 2
Ix—
- 4( 3)}(—1‘—1
- &
. 4
=|:42x7:-+1]2 =(16><-}Tx1)
-1
i 1 1 1
:(4)2: l= l= 2xl
43 (@2x2)3 2373
=—;-Ans
R L T o
Q.4. (i) (81)4 -'(-3—2') +(3)3-(_—2') (2)°
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=3 3 2 27343 36
« (16Y7 (49)z (343)3 =5 X7 X 79
@) (ﬁ) "[T) '(216) alng
. =he o JT=F ARk
< vk L B ¢ ¢
Sol. () 8% -|==|" +@®)3.[=]| .2° 2 q
32 2 = -
L 3 | 25
-2 Q 5 (T) -I—E -+ ] + 3
3 — A 64
= (3 3x3x3)3— 1 ; EE 5
=S | Ix2x2%x2x%x2 625
1 71yt Al Bl
+(2x2x2)§x(——) < 20 (32)5 x (4)2 x (8)3
. (i) -1
= (2)~2 = (64)3
o Ml Y8 et (1Y 20 2
ey e v = 3 =2 0
€2 [zsj AL, "(2] & i < e N e £
25 i VLT O R
4!1 2_5 8 3x—l- _25_6. *
=3 4_{TJ £2 w2y %1 625
-2
=33~ 22421 x 21 %1 _(4x4x4 3 1 5
=27-4+2x2x1=27-4+4=27Ans. | §x5x5 b il 343

(53 e :[(‘é}fm
(%JT {(%T]’
( \2*3

(

3 3 9 (4x4x4x4)4
" 16 Y4 (49 \2 343 \3 Sx5x5x%x5
(") Tﬁ' Al == il

w| e
\._...f
ulq
~—,
.1.
= N
= BN
NREs e
et
=
[ o]
ey
| &
N
I
o
I

] ( i L

‘mlm

3 3 7)(7“7‘___7_!7 ‘o g=m :__!_jl
T Fx3%3 L6%6 - a™
;J 3x3x3 343 49 . Pelog Miiec =%=2%—Ans

r 2x2x2 27 36 1655 g}
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2 = 1
(32)5 x (4)2 x(8)3
(i) -
(2)7% +(64) 3
2 X2
(2x2x2x2x2)5 x(2x2)2 x(2x2x2)

1
3

i -1
(2)7% + (4 x 4 x 4)3

2 -1 ]

(2°)3 x(2%)2 x(2%)3 -
¥ -1
(2)2+@4°)3

2 =t 1
23 x @) u

AP

22 % 2—1 " 21 22—l+1
224471 272 4(22)!
22 2x2
= EPET = =4 Ans.

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

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

4 4

| i o .
=(3x3x3)3 +(2x2x2x2x2)3 +W+l

£
+

5

L =34+24+-:'-+1

+'-I+

% = 99.25 Ans.

3o o n 1 1

=81+16+%+ - 99

fz7)“ |

— == Ans.
Ly

€ ages g

T3

1 1
Q.7. () (W32 -45)3 (V32 +4/5)3

-1
5 =
(@) (9)2 =3:(4)° —(%] ‘"‘

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

1

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

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

-1

iR 1 Y3,
(ii) 92 —3-(4)0—(5J

33%31 L ]2
h(x)_x_‘})x?

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

: ) 3N 9n+1
Q. 8. Simplify : =T 5 gn-1

N« 9n+i 3N x (32)n+l
Sol. 3n=1 y gn-1 IS n=1 (32)::—1 _
3N % 32n+2
3 3n-1 % 32?!-2
3n+2n+2 33n+2

= Jn-1%2n-2  33n-3
— 23142 -3n+3 — 25 Amne




0:4

Sol

Q. 10.

Sol.

Q. 11.

Sol.

155

2n n
(27)3 x(8) ¢
(182
2n n 2n n
273 x(®) 6 _ ()T x@2)'T
(13)'% (2% 37 )"%

n n
— 32nt+n z-f'l'f — 33n & 20

=33 x 1 =3 Ans.
52(n+6) (25)——7+2n
(125)2n
52(n+6) (25)-7+2n
(125)2n
52n412 (52)-7+2n
| (53)2n

52n+12 % 5-l4+4n 52n+]2—14+4n

56n 56n

56n—2
_ = §56n-2-6n _ 5-2

5611

1 i 1 =1
&2 WSS T2
5n+3_16x5n+1
12x5"—2x5”+1
' 5""'3—16)(5”""1
12:%:5% =2 x 5+
¥ 5n(5%-16x5') _125-80
5"(12—2351) 12-10
45 '

= T =122-5 Ans.

3x (ﬂ"’."'T)""t"l +9 x 3G37-D)
- 8x 3 _5%x(27)"

Ans.

3 x (27)"+! +9 x 33n-1)
8 x 33 —5x (27)"

_Snl.

A T 9% 3
8 x 33 —5x (3%)"

e+ 9x 3
8 x 33" —§x 337

h 3P7(3x33+9x37

33n (8 _ 5)
1
)\ 3x27+9x§ = 81+ 3 - R4
3 3 3
=28 Ans.

5% (25)+! —25 x 527
Q- 13. 5 % 5(2n+3) = (25)n+l

5x (25)7+! = 25 x 527
§ % §2n+3 _ (25)n+1

Sol.

: 5 x (52)”'}"I —~25x 52n
— sy 62n+3 _(52)n+1

SRS 205 x i
T 5 52n43 _ 52n+2

_ 5m(§x52-25)  5x25-25
T 521 (5x5 —-52)  5x125-25

. 23=25 100
T625-25 600
7(2n+3) _ (49)n+2

. 14, 2
¥ [(343)"*1]3

|
Sl Ans.

7(2n+3) . (49)n+2
Sol. 2
[(343)"1]3

72n+3 i (72 )n+2 72n+3 4 72n+4

2 2

[(73)H+I ]a-* 73(?‘!4‘1}1?

7 72n+3 £ 72n+4 . 72n (73 i 74)
k! 72n+2 —72n 72



B-7%  PBA-7)

JEAR B ESPLE RS
=732(1-7)=7(-6) =—42 Ans.
1 wied ¥ =
Q.15. (x3-x 3)(x3 +1+x 3)
1 1 2 2

Sol. (x3 —x 3)(x3 +1l+x 3)
| P
Letx3 =aandx 3 =E',then

Given expression

Q. 16. Simplhfy :
() a’ xa*xa’xd
A TR
(ii) a3 +a3
Gil) (@' +b)+(@?-b72)
Gv) (@' +b7)=+ (ab)™!
o) (@'xb )+ (@' +b7")
(vi) (a+ bl x (a! + b1
: a+b+c
Vi) G 11 1 p1c 1 4 cla))

Sol. ()d” xa*xa®xd
S, P O Tt U e

_(b+a) >< a’ b? (b +a)a? b?

ab  b2_qa? ab(b+a)(b-a)
ab |
b Ans. I:

(iv) (@' + b 1) + (ab)™! |

_i+l_#_l_b+a ab_b+
ik B I Mg :
)

=qa + b Ans.
(v) (a‘l X b"l) +(@'+b7Y)

(lxl _..[L,l]_ 1 4._(““)

a b1 \a bl wab. Lok

1 ab Y55t S

ab “+a) (B+a) (a+bh) Ans.

i) (@a+b)y ' x(a!+ ™)

4 1 xl_‘__l__ 1 xb+a
“la+b a.b) g+bl o

_—
—_—

1 a+b 1
~a+b - ab =EAHS'
» a+b+c
b a- b~ +b7 ¢! +¢c7lg7!
a+b+c a+b+c
_I+l+1=c+a+b
ab bc ca abc
& (a+b +c)(abce) = rgh R
(a+b+c)

Q. 17. Prove that

" (a+b) b (b+c) € (c+a)
) | 2 1 s =,

Sol. (/) L.H.S.

i _.{ﬂ-b) .f:.. (bfc). .‘f_ (c-l-ﬂ) |
A AR UTH T T e



¢ xaz_bz .xbz_‘.z -xc2_a2

— xﬂz_bz""b:"ﬂz"‘az "'az = xﬂ — 1
=R.H.S.

e(a=b)+a(b=c)+b(c-a)
=X abe

ca—-bc+ab—-ca+be—ab
1P o ‘abe = x° e= ]

=R.H.S.
(iif) L.H.S.

: 0 (:':-'l-b-e) f_f_ (b+c-a) ﬁf_ (c+a=b)
| xb ' x¢ ) | xa

= y(a=b)(a+b=c) y(b-c)(b+c-a) x(e=a)(c+a-b)

L xa'*‘-b’-maﬁb? -c2 —ab+ca+c? —al —be+ab
=x"=]=RH.S.

= yla=b)(a+b) y(b=c)(b+c) y(c-a)(c+a)

1
xa Yab ( xb \be [ xe ca
(i) LHS. = (FJ (;—;J [F}

; Q. 18. Prove that :
| a’l > B 22
(@l+b)) (a'-b1) b2-a*
g a-
ok Lf{s' = '('-a-' +b71) i (a@!=-b71)
-1 1
3 Bhd s
i T 1

= b 4 b
" b+a b-a
~ b2 —ab+b? +ab s 2h2
G+a)b-a) b2 -a
=R H.S.
Q. 19. Prove that :
| % |
Y4 xb-a 4 x0-9 |4 x97b 4 ye-b
: |
: ]+ xb-¢ 4 xa-¢ o
Sol. L.H.S. |
| |
= +
l+xb—a 4 y¢—d l_l_xa-b 3 lc—b
|
+
14+ xb—¢ 4 x9-¢
4 |
- ya-a 4, yb-a 4 yo-a
1
+ xb—-b +xa—-b +xc—b
1
+
xC=¢ 4 xb-c + xa-c¢
|

!

x~9 (x? + x° 4+ x°)
1

+
=222 x9 + x°)
|
X e (x%+ x° +x9)
x9 xb
X% +xP +x¢ x99 4+xb +x°©
xC
-7 b
x? 4+ x° + x€
x9 + xb 4 x°©
e ——— = =RHS.
X% 4+ x7 +x°
Q. 20. If abc =1, prove that :
1%¢TC 1
I5a+h~! "14d4c]
1 _
+ =],

l+c+a!
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| 1o 1 o 1
l+a+b! 1+b+c! l+c+a™
=]

Sol.

1
soabec=1, a_EE

1 -1
a‘lz(zz) = bc

1 = 1
l+a+b7! 1+b+c7!
1

- l+c+a!
Putting values of @ and a”

1 1
LHS. = 1 l+ 1
1+E+3 1+b+;
. 1
l1+c+bc

1 1
“(be+1+¢ +[c+bc+1)
( be ) ¢
g 1
l1+c+bc

3 bc i c 3 |
T be+l+c c+bc+l l+c+be

3 e 1y 1N
S [heieas Va1

Hence the result is proved.
Q. 21. Ifa, b, c are positive real numbers, show

that : Ja‘lb _Jb'lc_s/c"'a =]
Sol. L.H.S. = Ja'lb .Jb'lc .,Jc—la

Vo5
“Ya' Vb Ve
_becxa_ _@E
N g r:_Jabc
= Al =1 =RHS.

(. a, b, ¢ are positive real numbers)

9n x 32 x 3" —(27)"
Q.22. If et

prove that (m —n) = 1.

~LHS, =

+

= 3‘3

Sol.

Q. 23.

Sol.

Q. 24.

9" x 32 x 37 — (27)"

— 73
33m » 23 -
[(3)*] x 32 A3 (P)¥ T
= ' 33m o 23 4
32n % 32 x 3N — 33n + 3_3
= T
A 32n+2+n _33n 3 3_3
3'33m
o 33n+2 = 33:1 3 3_3
3_33:::
331 (32 - 1)
= 3-3
2 8.33m
3P x(9-1)
= 3—3
- g x 33m
§.3% .
= 8_33’" >3

— 33n—3m - 3—3
— 33n-m)=13-3

Comparing we get,
. 3(n-m=-3 >n-m=-1
= m —n =1 Hence proved.

If 21168 = x* x 3 x 22, find the values
of x, y, z

21168 = x* x 33 x 22
= 24xPx P=xtx )P x 2

21168
10584
3292
2646
1323
441
147
49

NN W W W RN o

|
—I‘Q|

g
E.
s
N g

- x=2
y =33 = y=3

and 2=7 = z=7

If 1960 = 29 x 5% x 7¢, find the values of

a b, c.




Sol.

Q. 25.

Sol.

3). 26.
Sol.

Q. 27.

Sol.

‘Hence calculate the value of

(FHxi67C %),
1960 = 29 x be 7¢
=23 x5 x 2=22x5°x 7°

1960
980
490
245

49
7
1

Q[ [N [

Comparing, we get
a=3,b=1,¢c= 2

Now 279 x §¢x 7°

1
23 x 52

7 7/

~8x25 200

Solve for x :
1

3% 1L

3

D0 52 e « 71

Ans.

3#‘ = = 3_I

1
3
Cﬂmparing, we get,

=— 1 Ans.
32x+1=1

Comparing, we get,
L2x+1 = - Ix=— 1

-1

X = 0% AIIS.

a_ b\,l—3x
TRTN

a b \ 1-3x
b _(“J

1

- -

Comparing, we get

Q. 28.

Sol.

Sol.

Q. 30.
Sol.

1 1 3
3x-1=§--_->3x=__2_+1__§_
3 |
x=‘j“><3=7Ans
1

Comparing, we get
x—1

3
= x=-9+1=-8

= — § Ans.

5 &)
) &)
()7 )[BT
()7 -3

Comparing, we get

= -3 =  x—1=-=

—1
= x=-06+1==)
. x=-—35 Ans.

0 x 3x=(27)2x—5

g x 3% =(27)%3

= 32x 3¥= (333

== x4 2 o A6x-15

Comparing, we get
x+2=6x-1>5

= —-6x+x=-15-2
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= =5x=-17 Sol. Let2*=3"=12°=k, then
SiRE 17 & =9 F=k SLAEEE
:§x=_3-=—3—=3_5‘Ans. 3)’=k — 3.=Iklfy
31, 20D =4 x 2(33"”? 122=Fk — 12 =kl
Sol, 261 = 4 x 20+ Now 12=2x2x3=22x3
:>25x—1=22x2(3x+1)=23x+1.+2' ! , 1
— 23x-1 = 23x+3 = kz = (k?)i % kY
Comparing, we get hit 1% 71
5x—1=3x+3 = kz =kx xk’
— 5x-3x=3+1 l 24_%
—:) rz =RK*
= 2x=4 L . k T
Comparing, we get
4
x=—i-=2Ans. ] T <
= —+
Q.32. 5% 3% 3%-8=225 R 18
Sol. §5%x—3 x 32x-8 = 2925 Hence proved.
— 5% x 5—3 X 32::;4 3—8 = 225 Q. 34, If2*=3V=6* show that :
e rniel
1 1 =N
—_—>5x><§3—x(32)rx—3—g=225 x+y+z :

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

1 . L
2=k?’3=ky,6=k Z

N0w2><3l=6

| 1
5 X 3 =223

= 5% x (9)F x

= (45F=225x 57 a3°
=3 x.3 #s5:x 5% §9% 38
= 51+143 » 38+1+1 = §5 x 310

=(5%) x 3)°=(5)> x (9’

1 3 -1
Dk;xk.}'=kz
1

1 1
=  45%=(5x 9)° = (45) = bR Pty
Comparing, we get , - Comparing, we get
x =35 Ans. ) i | 1
Q.33. If 2*=13Y= 127, show that : S
LS ' il B
Z o s > SRl R
Hence proved.
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