Indices [Exponents]

7.1 | INTRODUCTION

If m is a positive integer, then a X a X a X a --—- upto m terms, is written as a™; where ‘@’
is called the base and ‘m’ is called the power (or exponent or index).

a™ is read as ‘a power m’ or ‘a raised to the power m’.
Thus : (i) a X a X a X - upto 10 terms = a!0 [a raised to the power 10]

(ii) 2 x 2 x 2 x -—- upto 7 terms = 27 [2 raised to the power 7] and so on.

7.2 | LAWS OF INDICES
Ist Law (Product Law) : | a"x’ui‘f=af' ..

eg. (i) a' xa*=a +4 =gl (ii)) a®xa®=a*%=a3 and so on.
. LT
2nd Law (Quotient Law) : ™ =am-"
a’ a3
eg. () — = a-4=a3 (i) — =a>%=a3 and so on.
a aﬁ

3rd Law (Power Law) : (a")'I =qg™

eg. (i) (@*=al? (ii) (@2’ =a® and so on.

7.3 | HANDLING POSITIVE, FRACTIONAL, NEGATIVE AND ZERO INDICES

1. (a x b)™ = a™ x b™ and (Ej = =
b "

2 25
eg. (i) 2x3)P5=25x35 (ii) [;)5 - and so on.

2. If a# 0 and n is a positive integer, then ¥a = g/
e.g. Ya =a3; g =a"; 84 =a’® and so on.

Also, +a =a2ie +2=212 10 =102 and so on.

m
3. a" = Va™ ; wherea # 0.
4

2
eg. a’ =3at; 53

= 3[52 and so on.

Conversely : ¥Ya™ = aWh je. 3/g5 = a8, Y38 =385  and so on.




4. For any non-zero number a,

1 1 1
T —:g3=—:0%4= — S0 on.
e.g. a 7 a 5 a = and so on.

5. Any non-zero number raised to the power zero is always equal to unity (i.e. 1).
eg. a’=1;5°=1;20=1 and so on.

SIMPLIFICATION OF EXPRESSIONS

Solution :
. 3x-1 i I
@) 27-16=(33)3=3"3=3‘.=§ Ans.
: 1 il A
G) = @) -3x1-(@81)2 [+5°=1and [En’] * =@8n?)
.3 Bl

2x— .

= 33-3-9"2=127-3-9=15 Ans.

o (125% (65 5
(i) = (—] il B




Solution :

@) + @) + [1%)

@ =
10
=34+24+?=81+16+1-25=98-25 Ans.
oL 1 2
() = (3 3[(33)3 —(33)3‘
1 1
= 3‘1(31-32)=§(3—9)=§x-6=—2 Ans.
1
1 1\ |4
(i) = [5(23"5 + 33"3J ]
1 1 1
= [52+3)°]* = 5x5)% = (5%* =5 Ans.

Solution :

@) 1176 = 2P .37 .77
= Bx31x72 =27 31 7 [1176 =2 x2%x2x3x7x7]
= p=3¢g=1andr=2 Ans.

(i) Y. T e T2

Solution :
; 3232 _ 32 3!
(i) The given expression = Ax3F_3 [32.32=3¢+2]
3% -3') 9-3
il TR i as
(i) The given expression = (@)™ . @Y. ™™
) - amz-uz _ anz-zl’ . alz—mz
= ami’-n2+n2-.'2+:2-m2 ek ey




[EXERCISE 7 (4) |

1. Evaluate :
2 1

() 33 x (243) 3 x9 3

2
3

1
(i) 54 x (125)3 + (25" 2

2 3
3 9\ 2
o (125) X[EJ

3
(v) 7° x (25) 2 - 573

_3 3 2
o (g9 -
81 9 216
2. Simplify :
(i) 83 + 1253

() @+ b . (@ + b

51 +3 _ 6x 5" +1

(i) 95— 5 22
2

@) G2~ x ()3

3. Evaluate :

. B8
@ ( +(001) 2 -(27)3

X

caYal-ab+b? [ b
o (5 (2)

X

x@ al+ab+b? xb b2 + be + ¢2
10. Simplify : () [_b] P (_CJ

bz

o (22

. Simplify each of the following and express

with positive index :

—4n\1 =
B e

2
3

2
5

(i) (325 + (125)

@) [ -a-n-yT

. If 2160 = 29 . 3% . 5¢, find a, b and c. Hence

calculate the value of 3% x 272 x 5°¢.

. If 1960 = 29 . 5% . 7¢, calculate the value of

2 75 5=

. Simplify :

83a % 25 x 22a
O Txaloxz-%

_ Byl ol
@) g% 3 —5x 27"

. Show that :

a™ fitmsidl a® n-1 al I-m
X | — =)
a=-" ﬂ_l a-"

. a = xm*ayk p s xn+ 1y and
C=xl'+m'yn,

prove that : @™~ " . pn-1 cl-m=1

xc r:2+ca+a2
% | —
x@

~be+c? ( c]cz—mﬂzz
x
P

x—a

‘7.5 | USING LAWS OF EXPONENTS




Solution :

@ IxF=QNP* o R = (PP

= 32+x - 36x-15

17 2
= 2¢4x=66-15 = ,x=?=3g Ans.
3 1-2x
iw il_—hzuﬁ 37*(§)3
= [ F-2=07 -6
1-2x _3 g ..
=('§) ; =(§) =5 =3 ma= s Ans.
5 5 2

Solution :

22‘x23-9>$2"+1 =D
= 82 -9y +1 = 0 [Taking 2% = y]
=> 82 -8y -y+1 =0

1

=5 G-Dy-) =0 = y=§-0r1

: .
Wheny = ¢ = P=2? =57y = -3 Ans.
Wheny=1 = =20 =5'% =219 Ans.

Solution :
[ 1 1
LHS. = : T N

1+—a+-; I+T+T 1+____+_c_

- xa + xb xc
P+ et e elant

4 c 3

x*+x" +x _

- =1=RHS * Simion Buiod

Solution :

a=b* and b=c? = a=(D)¥="
Similarly, a=c"andc=a® = a= (a%%W =q%"
Now, a = a2 = 8xyz = 1




Alternative methods :
L. e=®==0P"= ()2 =""
2. b=

ie. c=c® = 1=

(:23"-(".15"‘)23'-(b;"")"')’z b7 je. b=b" = 1=

8xyz
8xyz

@ rr=4x2am x-.zx«-e__;"" ; find the values of x and 3.

Solution :
2):

I

'
X
R~

Ix3 =37

On solving equations I and II, we get :
=0 and y =-2

14U

1. Solve for x :
@) 22x+1 =8
(i) 255 -1 =4 x 23x+1
(iii) 3dx + 1 =(27).t+l
(iv) (49 +4 =72 x (343 +1

2. Find x, if :
(i) 4% = b (ii) 1/2:r+3 =16
J§x+l_£ ' #Ex-—lh EZ
3. Solve :
(i) 472 -2%1 =0
(i) 37 :3%=9:1
4. Solve :
D) 8x2%+4x2 =14+
G) 2+ TR 4nP =0
=3 x+1
iy (B) " =(45)
5. Find the values of m and n if :
6
42m — (VIE) ® =
6. Solve for x and y, if :
(V32 +27+1=12and 87 - 164~ *2 =0

2% =2xY
2 =22%andx=2+y N |
32 x3¥ =3V
2+rx=3Vand 2 +x=-y ... I
Ans
, 7 (B)
7. Prove that :

[xa]a-i-b—C[xb b+c-a € c+a-b
® |7 3 r ot
X X X

o xe-0) +° d _

(II) xb(n—c} o (_a =1

8. If a*=b, bY =
xyz = 1.

c and c? = a, prove that :

a*=b = a® =D ie

a¥=c¢
Now, a2 = ¢ ie a7 =a #:qzal

Alternative method :

a=c= (@)= b’”=='(a")"=am

fi;e, a=a" = xyz= 1

9. If a* = bY = ¢% and b2 = ac, prove that :
2xz
x+z

b

Leta*=b"=ct=k

z = L

r—#a= k*,b=k” and c = k?




10. If 57 = 47 = 20"; show that :
1 1

LA ST
p+q+r_0'

11.Ifm# nand (m + n)y! (m?! + nl) = mw;
show that : x + y+ 2 =0.

12. If 5+ 1 = 25¥-2; find the value of :
3-3 x 2B-x,

13. If 4+ 3 = 112 + 8 x 4% find (18x)**.

14. Solve for x :

(@) 45~ 1 x (05 -2 = GJ‘.

(ii) (031 + 5)2 » (a’)" = g8+ 12

2 -1
(iii) (81)% - [%] T4 x(%) -0 =27

(iv) 23x+3 23x+ 1 + 48.
WM32F+1)-25+24+5=0.

1. Evaluate :
1
5 =
i 1 2
)92 -3x8°—| —
()] [SJ

1
2 2 .
Gi) (64)° - Y125 - 5 + @1)° x (%] :

3
NEIE
@) \"3 3 6

R i
2. Simplify : W
3. Solve : 3*-1 x 5%-3 = 225,

) ap?Y a3\
4, If azb_.q, - a_zbs = a"b}', find x + y.

5.If 3*+1 =9 -3, find the value of 2! +*.

1- 1 1
6.1t‘2"=43'=82and5—+_ oo =4,
X

4y * 5 =
find the value of x.

10.
11.

12.

2 an n
9*323" —_(27) ™
3™2)°
Show that : m — n = 1.

_Solve forx: (1= = 48 -3 6.

_If 3% = (81)! and (10)” = 0-0001, find the

value of 2% x 167.

Solve : 3(2*+ 1) -22+24+5=0.

If (&™) = a™a", find the value of :
mn-1)-@n-1)

If m= 315 and n = 3/14 , find the value of

1

Wefs S
m? +mn+n?
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