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INDICES

10.1 INDICES

Repeated multiplication by the same number is very common. For example,

2.2.2.2.2. It is usually written as 2°.
Thus 2.2.2.2.2 = 25, where 2 is called the base, 5 is called the exponent or index

and 25 is the exponential expression (read as 2 to the 5th power or 2 to the power 5

or simply 2 power 5). This leads to :
Definition. If a is any real number and n is a positive integer, then

(31—
(ii) a" =a.a.a.... up to n factors
: n
(iii) a—" = (1) L D),
a at

where a is called the base, 0, n or — n (as the case may be) is called the exponent or index.
a" is read as a to the nth power or a to the power 7.

For example,

B 3¥-3,3.3.3.3=243, 3°= -;? L 531‘5
0@ @3 -
C T
1 1

G2 -1 (2P=(2(D(D=-8 (27 = —5-T5

i_;'* 10.1.1 Fractional indices (or surds)

Since 9 = 32, 3 is a square root of 9, we write it as V9 . Similarly, as 27 = 33 3 is a cube

root of 27, we write it as (27)1/3or 27 . This leads to :

E .
{ " Definition. If a is any real number and n is a positive integer, then x is called the nth
1

¥  root of a if and only if x" = a. We write it as an or Va.
- When a is positive (unless mentioned otherwise), an or ¥a will mean the positive
~ real nth root of a. | |

| e e s o N
| Y. H* . I f
TR B 9 - i
I e - A& ;- — a2
il vy B v = ¥
iy Wil E i
= g i o )
e
I
B

S - Downloaded from https:// www.studiestoday.com

INDICES = _.?149



PUBLISHING COMPANY AVICHAL PUBLISHING COMPANY 8

HING COMPANY AVICHAL

LJE3IS

AVICHAL PUBLISHING COMPANY AVICHAL. P

AVICHAL. PUBLISHING COMPANY

' In particular, when n is a ratior

having no common factor (except 1) and g > 0 If & is :any real
defined as

P

a" = al

P 1
= la = (QP)E_

Q|-

Note that a # 0 if n is negative.

Remark

10.2 RULES FOR INDICES

If a and b are any two real numbers, and m and n are any two rational numbers, then

the following results hold :

Sra® a4 g

ﬂ"
X (am)n = qmn, X -
X (ab)" = a"b". N ( )"
war=

v an

(iv) Y272 = (713 = (27)-2/3 = (33)° = 33x(2/3) =

3
AL IR y3_1x4-3

18x3y5 18 x3 "5 6" " y53

<
2x2 A T Lx_z)i__ x6
-——) - (2. 55 - -8, 55,
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b", n # 0 = a = b provided a and b are positive.
a™ = n = m provided a > 0 and a # 1.
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—m-]m-i-n (i\"”(x_!\“.m
n le kme

= (xm-n)m+n _ (xn-f)n+l : (xi—m_)Hm
= omi=nt and-if opltm®

@ (3

— xmz—n2+n2—11+ﬂ-—m2 s xo' —_— 1.
T e 2 B EE e EN ) 2 1
(111) lxi" + X 3J lx3—1+x 3] = X3 , X3 -x3+x3

1 L 1 L
x! —x3

PUBLISKHING COMPARNY AVICHAL

seelt) b=c%

Substituting the value of b from (ii) in (i), we get
Q= [Py iy

Substituting the value of ¢ from (iii) in (iv), we get

(ﬂ Zz) dxy — 8xyz

= gl = a2 = 1 = 8xyz

Soluon. Given a = b*

A =

PUBLISHING COMPANY AVICHIA

PUBLISHING COMPANY AVICHAL

% - 1
a=kx,b= kY and c = k=.
Al s
Given b2 = a lFJ
3 2 1 edll
r":\ = ky — §+E=Z,l+l

¢ Irm;| show that

f},r Hrh” ; fj

. 1 1 1
s + +
Splation T b I+b+cl s Ate h
= B 1 T 1 1
l+a+=- 14b+— 1l+c+-—
b : 6 a

AVICHAL PUBLISHING COMPANY AV
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Solution. (I) "5l 135" - 25L5"
-l G T B R
5"(13-25) | 1810

Vo B w3 a8 e 3 LI RES

fx 8 pxd_x 8y xt

2 1 1 2

...(1v)

(Assume a >0, a = 1)



g (-.'-abc=1=>1=abandc=-1—)
1+.l+_1_ - C ab

| ab a

s i

Thiab | Ttbtab  ab+1+b
. i

1 o ey — S x— Y
xy + ¥ (x—y) (x* + xy + ¥*)

: Sy xX—y
E J '-1*_1. = x+ — e ——
e L P

' Sfﬁlﬁﬁbn;' o ol i) 2T (Note this step)

S
e 2"y

’ s

:x-}-y.._'x;_y

M

28 — 27
=x+y-—(x-y) =2y
=2 307 = 2% (27)\3

=X+Yy-

1
B a3 = 2.x 31 = 6.

Solution. (i) Given 1176 = 27.34.77
e D 3T X 7= 2P.39.77
= 23.31.72-27,34,7"

e D=3, landr =2 (See note page 150)

(1) 2F_3q;'7—r= Gepl g e _8x0. 24

7 49°
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1"22" £ogr e, e

= —2x=-6-—1==—2x=—7==-x=%.

Exampui
i

()3

18Y =t = (U:0)57""
1 : jl

Solution. (7)) Given \KBU + .g-) = (0-6)2-3x

-

1 2-3x
7

1 s:b L5
=.=-3x=2+:—2-=»3x—2==~x %

(ii) Given 23 (5° + 3%) = 8 _%

8
— 8(1+32")=8+% = 8+8x3%=8+

2 5 2 — gl
= 8 x3 = = 3 T

— 3 1 — 327 — Q-0

|
I
W

= 2 =>x=—%.

- Example 13. [ \1

Ll S - p*q° prove that a + b + 1 = 0, where p ana
Py 1 |ili.g" I'.;:_--'l.a._ J ! . B ) L i1- | ; . %5 : . . |

- g are different positive primes.

1/3 4 4

J = (p -3¢ 213 = (p~4qHV3 = p 343,

Solution. (

} = (p5=C8g=" -3)1/2 = (qu-B)lz.'z = p4g3.

\
T e
8
W
SET
I
et
=
-
T

(o5 are different positive primes)

_ -16+13+3 i
3 3
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gﬁ”“ 1 25“ 1 4 100
__e-‘l = (52%-1+ 100 = 5% -1 _ 52¢-2 = 100
5%-2 51 _5x-2_100 = 5%-2 (5 - 1) = 100
> 52-2yx 4 =100 = 52 -2 =25
> 5%-2-52=2r-2=2

2x =4 = x =2.

3l+x — 31+2 _ 33 = 27,

Solution. Given 9% *2 = 240 + 9*
= 0¥ 92_09r—240 = (-1) %=
(81 — 1) 9* =240 = 80 x (32 = 240

T d = Y
= 3 5 =3=3 ==-2x—1.-—-+x =

1
[\
>
(=

e o
o (Bt = (Bx-i)z 42 =(22)2 = = =2

v S O W A I s S SR e

XA le 16. Solve Iifii".l'.i'.' X and II,'-'F' .

NIHSaNd TWHOIAY ANVANOD DNIHSITENd IVHOIAY ANVGNOD DNIHSTIENG IVHOIAVY

3

=
%

43

D b
e L__J.__ =1= 2%_5«“1 = 2

R P

B - 0=5x-2y-2-0 ..(i)

Mo -]

Also 164_; -8 =0= (2‘*)4_E —(29)Y

= 216-2x — 23¥ = 16 — 2x = 3y

= 2x+3y-16 =10 | .+.(ii)
~ Multiplying (i) by 3 and (if) by 2, we get

i 15x-6y-6=0 i)
i and Ax+6y-32=20 e (in)
Adding (iii) and (iv), we get

i 19x - 38 = 0 => x = 2.

§ Substttuhng x = 2 in (i), we get

7 ANYANOD DNIHSMENd TWHOWY ANVANO

el hﬁﬁ ad
=4
LA

r
L

) DONIHSIIEHMNAd WH

Ty 5 Hence the solution is x = 2,7y = 4. 3:__::
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Exercise 10 "
Simplify the following (1 to 20) : |
. [ 2x*y W3
1. (i) (ab?)® (11) Lsxe’yz J :
: alip!
2. (i) (2a3b2)3 (i1) T
L.l . (4x107)(6x107)
o gyt (@) 8 x 1010 :
4ﬁ)$+£' (i) 50 x 4-1 + 81/3,
- el 1
‘ O 3 i 027 E :
i (if) (0027)
. 1 % (i) (64)“2’ 9-%
6. (i) (— -E) i1 3 4 :
2n n :
N (27)3 x(8) 6 G 5I(FEY - DR (5N
7. (1) o (”) 5'(5)2n+3 _(25)n+1 3
(1s) 2
....E 1/2 oA 27 2)'/3 1 -2
8. (i) [8 3 +2-2] (i) (?] “(Z) +50.
9. (i) (3x2)-3 x (x9)2/3 (ii) (8xHY/3 + x1/3,
e ¥ el
10. (i) (32)0 + 3% x 3° + (%) (1) 9°/2 - 3uB)- ('S'T)
1 -1 i 3/4 $ B4, 1/3 1 o 7)0
1. () 1674 + 23] (3 i) 14 - () +@"(3) @
- 0
Aipiae (/25 ) oy 3 g s BIAL
1211 ("{EE) 1+k§’/§) (i1 s
Eﬁé)ﬁ!
F
i -1/2
13. (i) {(64)5 2-2 +8°l (i) 37 x 9n+1 4 (3n-1 x 9n-1),
o Al :
: 22 x 4256 1\ gl e T M I
14. (i) T (E) (i1 92 G 2L L AL
z - : 2(x+6) (25)? " 2
~ (32)5 x (4) 2 x(8)? . (52EY6) 5 (opyTe2x
15: (1) 2__2 i (64)_1‘,’3 (H) (125)21
"B -~ UNDERSTANDING ICSE MATHEMATICS - IX APC




"

o

e T,

¥
4
i
|
1
4
1
¥
]
|
1
i
1
1
1
'
&

INDICES @ 157 )

Downloaded from https:// www.studiestoday.com



R L T T i T i e e o . R i —r

.com

iestoday

/l www.stud

Downloaded from https

:
3
:
:
:




Jﬁ"ed from

https:// www.studiestoday.com

o

HHONY

W= RS

5

.ﬁ?‘-
L]

G 42+ = (3] 5 - (/8]
(iii_). 3"‘1:( 52y-3 = 225

1 3+:

: T ko e 8 Y
(iv) 8**1 = 16¥*7, |3 =,

i uigiidn

e e %

5
e
-

e e
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