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Class —-IX Topic — INDICES

1. Evaluate:
3
(i) 92
2
(ii) 83
_4
(iii) 873
3
(iv) (243)5
Solution:
3 3 3 3 3
() 92=(3x3)z=(3)z=3"2=3"1 [+ (@)™ = a™"]

=33=3x%x3x3=27

N o2 2 2 32
(ii)83=(2x2x%x2)3=(2%)3=2""3 [+ (@™)" = a™"]
=22=4

PP 4 4 A g oA
(iii)83=(2x%x2x2)3=(2%"73=2°"3 [+ (a™)" = a™"]

1 1 1 1
:2—4:_:—=_ [._.a—nz_]
24 2x2x2x2 16 am

_ 3 3 3 3
(iv) (243) 5=(3%x3%x3%x3x%x3)5=(3)5=3"5
_@ieio L 1 [ o= 2]

- T3 3x3x3 27 BT
2. Simplify:
371 X 9n+1
(l) 3‘)’1—1 X 9n—1
3n+1 9n+1

(ii) 3n(n-1) - (3n+1)n—1
(i) (a+b) L(at+ b

5n+3_6X5n+1
9 x 5™ — 51 x 22

(iv)
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Solution:

3" x 9n+1 3" x (32)n+1 3" x 32n+2

) = =

3n-1 y gn-1 - 3n—1 (32)11—1 - 3n—1 y 32n-2

3n+2n+2 33n+2

= 3n—1+2n—2 = 33n—3
— 33n+2—3n+3 — 35

3n+1 9n+1 3n+1 (3n+1)n—1 3n+1 3(n+1)(n—1)

(@) gD (3nF)n-1  gaD < gnFl | gnion (3 x 3)nt1

+1 )2-(1)? +1 2-1 +1 21
_ 3n o 3(m)*-(1) _ 3n y 3n _ 3n y 3n _ 3n+14n-1-(n?-n)-(2n+2)
3n?-n " (32)n+1 gn?-n " 32(n+1) © 3n?-n " 32n+2
= gnti+n®-1-n’+n-2n-2 — 3-2 — __ — 1 :1
32 3x3 9

1 (1><b+1><a) 1 b+a) 1 (a+b) 1

:(a+b)' ab :(a+b)' ab  (a+b) ab ab

5n+3 —6 X 5n+1 5n+1_52 —6 X 5n+1 5n+1(52 _ 6)
9Xx5"—57x22  9x5"—50x4 _ 5°(9—4)

(iv)

_5m5'(25-6)  5M5(19)
- 57(5) ~o5n(5)

3. If1960 = 2%.5%,7¢, calculate the value of 27¢.72.5°¢
Solution:

1960 = 22,50, 7¢ = 22 5P 7¢ = 1960 = 22,50, 7€ = 2 x 2 X2 X2 X5X 7 X 7 = 24,5b 7¢

=23 x5'x 72 ...(1)Comparing powers of 2,5 and 7 on both sides of equation (1),we geta

=3,b = 1,c = 2Hence, the value of : 27%.7°.57¢ =273 71 5‘2=i><7><i=L
)] ) ) . . : " 23 52 23x52
7 7 7

T 2X2x2x5x5 8x25 200

4., Evaluate:
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Solution:
x-1 x-1
3|2 _27_(3)3_(3)3:>(2)T_<2)_3C o both sid Ik S
3 =5 -2 3 =13 omparing both sides, we get —— =
>x—1=-9

=>x=-941=—-8Hence,x = —8

5. Solve for x:

(i) 4%-2 _ 2x+1 —

() 3*:3*=9:1

(iii) 8x2% +4x2%t1 =142
Solution:

(l) 4x—2 _ px+1 — 0

= 4x—2 — 2x+1 = 4x—2 — 2x+1

= (2x 2)"2 = 2x*1

= 22(x—2) = x+1

=522 =2l 5 2x —4=x+1
=>2x—x=1+4

=>x=5

(i) 3*:3* = 9: 1

3x* 9 am™
2_ - 2 2— 2 2
:>?=I=>3x *=9 I:Ezamn:l2>3x ¥=3Xx3=23¥" *¥=3°“x°—x

=2=2x2-x-2=0>x*-2x+x-2=0=>x(x—-2)+1(x—-2)=0
S+ 1D(x—2)=0.
If (x—2)=0thenx =2.1f (x+1) =0thenx = -1

(i) 8X22* +4x 21 =1 4+2¥ =2 8x (2¥)? +4x2*x 21 =1+ 2%
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58X (2)2+8x2¥=1+2*=28x(2%)2+8x2¥-2*-1=0=>8x(2%)%?+2¥B8-1) -1
=0

= 8(2%%) +7 x 2¥ — 1 = 0[Putting 2* = y] > 8x () +7xy—1=0=>8y>+7y—1=0
=28y24+8y—-y—-1=0=>8y(y+1)-1y+1)=0=>w+1)By—-1)=0
>Wy+1)=0and8y—-1=0=22*4+1=0and8x2*-1=0=2*=-1

1 1
and8x2x=1:>2"=—1and2":§=>2x:—1and2x=§:2x=—1and2x:2‘3
>x=-3
6. Prove that:
_(x@ a+b xP b+c x€ ct+a
(l) x_b . F . F =1
1 1 1

- x@\ab [xP\bc [xC\ca @ (a+b—-c) b (b+c—a) € (c+a-b)
@@ G E G E E -

Solution:

x@ a+b xP b+c x€ ct+a
ows-(5) (7 &)

= x(a=b)(@a+b) ,(b=c)(b+c) y(c-a)(cta) — xaz—bz_xbz—cz_xcz—az — xaz—b2+b2—c2+cz—a2 =50 =1

= RHS
1 1 1
x4\ ab xb bc  [xC\ca
GYLHS = (=] .[=] .[=
xP x€ x4
1 1 1 a-b b-c c-a c(a=b)+a(b—c)+b(c—a) ca—bc+ab—ca+bc—ab
= x(a_b)ﬁ_x(b_c)ﬁ_x(c_a)a =xab ' bc  ca =x abc =x abc = x0

=1=RHS

@ (a+b-c) P (b+c-a) € (c+a-b)
(lll)LHS= x_b . F . x—a

_ _ _ _ _ _ 2_p2_ 2_.2_ 2_,2_
=x(a b)(a+b c)_x(b c)(b+c a)_x(c a)(c+a b)xa b%“—ac+bc+b*—c*—ab+ca+c*—a*—bc+ab =xO =1

= RHS

5 2XZ
7. Ifa* =bY = c? and b* = ac, prove that: y =——
x+z
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Solution:

1 1 1 N1 o1 2
Leta"=by=cz=k-'.a:kx,b=k3’andc:kZNow,b2=ac:>(ky> =kx X kz = kY

11 ) ) 2 1 1 2 x+z
= kx"z Comparing both sides,we get—=—+—=>—= =>y(x+2z)
y x z Yy Xz

2xy
x+z

= 2xz Hence,y =

2

1 1
8. If2* =3Y =12%,showthat: —~ =—+-—
z y x

Solution:
1 1 1
Let2* =3Y =122 =k, then2* =k =2 =kx,3Y =k >3 =kY122 =k = 2 =kz.Now, 12
1 12 11 o2 11
:2><2><3=22><3:>kz:(kx> X kY = kz=kxXkY=kz
2.1 1 2 1

_+_
= kX ing both sides, tm=S42
omparing bo staes,we ge 2 Xy

1 1 1
9. If2*=3Y =67%,showthat:—+—+—-=0
X y z

Solution:
1 2 1 i1 1 11
Let2* =3Y =6"Z2=k,then2 =kx,3=kY,6 =k zNow2 X3 =6=2>kxXk¥y=k z=>kxVY
1 . _ 1 1 1 1 1 1
=k zComparing both sides,we get—+ —=——=>—+—+—-=0
Xy z X y z
10.1fa* = b,bY = c and c? = a, prove that: xyz = 1.
Solution:
We are given that a®* = b,bY = c and c? = aa* = b = a*¥*
= bY* (Raising to the power yz both sides) = a*¥* = (bY)*
=c? (+bY=¢c)>a"Y=aqa (v c?=a) > a**
= a'Comparing both sides,we get = xyz = 1 or a = c¢? = (b¥)?
= pyz ( c = by) — (ax)yz = qXvz ( b

= a*Comparing both sides,we getxyz = 1
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