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In this chapter, we will revise what you have learnt about exponents in your

previous class and discuss fractional indices.

You know that x x x =x?, which is read as x squared or x raised to the

power 2 or x to the power 2. Here, x is the base and 2 is the exponent or index.

An exponent (or index) is a number written to the right and a little above
the base. It indicates the number of times the base occurs in a product.

Examples (i) In x* (= x x x x x x x), read as x to the power 4, the exponent is 4.

(i) In x™ (= x x x x’Xx xX..,m times), read ‘as x o the powerin Sihe
exponent is m. |

Reciprocal of a power

X+ x =1, thatis, x x LE% I 4 is called the reciprocal of x, and is written as x ™ '.

X X

is the reciprocal of x% and is written as x 2.

X2
1

XS

Similarly,

is the reciprocal of x3 and is written as x .

In general, o ,
Im

X

because x™ x x~

Some laws of indices

(i)

and

xl’ﬂ

.xxﬂ, 5 xp o xm+n+p

(ii)

(iii)

(xm ]ﬂ. =_xmﬂ

m

s —_—
prifores

X
m

¥

(iv) exy)™

v) [fm
v i

so long as x is a positive number other than 1.

fx™ =x"thenm=n
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Some important results

@)l=a™+a™ =g™™ =a®,so0a® =1. (Remember: a #0)

(i) {(@™)*}P = (@™ )P =a™"P, where a is a nonzero number and m, n and p
are integers.

(iii) If n is an even integer, (—1)" S AT = {(-Dx-1D)" =1" =1
If n is an odd integer, (-1)" = (-1)*™" =(-1)x(-1)*™ =-1x1=-1

Fractional indices

xm xxn =xm+n' SO xl;’2

But x%/2 x x¥2 = (x172)2, so (x?)? = x.
Taking the square root of both sides,
K2 = Jx.

\ 1/3+1/3+1/3
Agaln, xlz’S % JCUB S xl!S s /3+1/3+1/ L
1;’3}3

T TR

X xl = X.

In other words, (x = X,
Taking the cube root of both sides,
xlie 8%

Similarly, (x/4)* = x, so x** =¥/x.

iin . n
In general, () —x or X" =Wx

' 2/3 2
Now., x2f3 v xZ!S o x2f3 & x2f3+2f3+ s X2

2
In other words, [x2"3 )3 = x“.

Taking the cube root of both sides,
X283 = (x2)113.

/el VB8 & ,2/3

N80 e 12ie V3 x i R =t

So x2z’3 ___{x2)113 :(x1!3]2‘

In general, s e mm
Solved Examples
"EXAMPLE1 Evaluate each of the following expressions.
(i) (-8)° () (6+4+1° (iif) 6° +4° +1° (iv) (6x)°, x 20
(v) 6x%,x =0 (vi) (7°)72 (vid) [(x1)°] 3, x =0 (viii) [(x°)°)%, x =0

Solution @) =8)° =1 [ x2=1Lx=0]
| an B e+ 1% 0
(i) 6° +4°% +1° =1+1+1'=3.
v) 6x)° =62 xx° [ Gy)™ =xTy™]
= g bl s |
(V) 6x° =6x1=6.
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- - myn mn
(vi) (7°)72 =703 \nR) i L
=7° =1.

(vid) [(e$)°12 = ()0 = (4)0 =20 = x° =1

2 il X - -5)x0 0 g
51012 5]0 2 =[JC 5]0 :x( 5) e U )

(viii) [(x = (x

EXAMPLE 2 Simplify and express the result with positive index. ;
@732 @152 (i) 28)2 I3 712 ™= *1? i) [2a®1

Solution (TR = i
_ax J 1 el
VR e ) e S { Gl iﬁ}
: 1
R G ] o T

i) (3712 = @) =32,

(o) D=)T T 2 = () XS] - (™ SRSy R SRS R
= 1 % x1¢ = - (-1)" =1if n is even]
€ 1 S 1
(vi) [2a_3]'3 :[2}'3 x(a"S] 3 =§§xa{ gleal =-2—3a9.

#

4
> kg
EXAMPLE 3  Simplify (i) [(372)%17%, (n]{ } +

IV i ) - e I S et < o

1 3
o (82 [ ]" f2%e TUrrabd sl ion st Sl OhilE
Wz T2 e 2 "

- 2052 2.

Solution

EXAMPLE 4 Simplify the following.

2 J—
Solution (i) 5 4: X gx 4:53.( g_Sxy _23?.

3b* Ber): . | U)W ,
(2)2 .(a~3)2 5 4 a—3><2 E a—B % 4 |
= 32 . (h2)2 o p2%27 2 Ok L L & OabiE
1  3x(-3)
o £—5x3 } (GBI e W 5 -8><x1'29 F i
1 2riig % _4x(-9) 125y 125x7y
| 2
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Exponents
'EXAMPLE 5 Express the following in positive indices only
S A 2.2 6_.9_-10
w252 X[st)s i) 7m: spz
56x2%x3 I " m°>n"p
-3 4 & -2 2"—3 34 523&{—2] st s At Eia
Solution (i) oAl = = =) S A XD
B0 % De gt b2 36 5
i 1o Bl o 52
S g el el X XH =
g 95 B2
3
i 3 e _ (78,96, -10+8, 442 _ 8, 2,2 sy
l Tmﬁn—ap -2 n2p2
EXAMPLE 6 Simplify: s
1\
2/3 : A3
@ ®)Y3 () (-32Y° (i) (64) { (iv) (-27) [v}(g)
1 1 gx Ll :
Solution (i) (8)3 =(2 ]3 PAL e e
1 1 5 x L 1
(i) (-32)5 =[(-2)°15 =(-2) 5 =(-2) =-2.
_2 _g Sx(_?) 1 1
(iii) (64) (47) IR
__‘_1_ _fl_ G —i] 1 1 1
L7 8. [(143)°]" 9= (=) 3/ =(-3) "= =_— =
(iv) (-27) [( ]2] EaE RT g
2 = ir) -2
o i s (=3) x| —
(v) [lj 3 2[%)3 =2 2)3 =2 (3] =2%=4.
8 -
EXAMPLE7 Simplify (i) 416x'2, (i) (27a®)*/>.
4 Lo
X — W 3
Solution (i) V16x'? -[16x12]4 _(24 xx12]4 BOF e 1 4 _2x",
o g ng 6 6
(ii) (27a ]3=(33><a )3= 3xa 3=3%xa®=9a
EXAMPLE B Simplify the following expressions: s

1/3 i 8
1 6/ / St
(i) 84/3 + 253/ —(27] (i) 3x 3125 -5x 64 +3/256 + 2><(27]

gl 4 3 -1

-

4 3 30 4 3 s b 23
3 4252 Bl (L) 33

Solution (i) 83 +252 —[217J3 =(23_]_3 +(52)2 —(55] =2 3 +5 =

=1
vy
=8 5" -3 _[3J=16+125—3=138.

1 1 1 .
e - — 8 3
(ii_] The given expression = 3 x (125)° -5 x (64)6 +(256)% +2 x (E] i

| 1 L i tiael 9133
BN B e 5296 4(AT)A +z>{[§) ]
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1 1 1 3 x "'_l
3 X - 6 x — A
=3x5 3-5x2 9+4 4+2x(?23—) (3]

-1
=3x5-5x2 +4+2x(§-) =15-10+4+2x—g—=12.

b

T TR e e\
EXAMPLE9 Prove that (i‘__g .(" ¢ ki SETS
x x° e
o X< . b
X X X 5 - =
Solution o, e . ke = (x“ b]C '[xb i Lk} 4 ﬂ}b
X X X
5 xc[a—b] _xa[b-c} _xb{c-a) — yca-bc ‘xab-ac .xbc-ab
= xca-bc+ab-ac+ bc-ab _ xO g2q

EXAMPLE 10 Evaluate m when 727 =72 =72 x75m+2

27

Solution Given, e
il

o2 =hm or m=5

=7—2x75m+2 or 727-2=7—2+5m+2 or 725=75m.

Remember These

1.x =l ¥ 2% 5T =-1-, Ty _—_L
X xm
nm
. xM xx™ = xMtN M o Ny P _ ymin+p X = xm-n
xﬂ
m m
()0 =x", )" =Ty, L et N (EJ s
Y y
3_ (x].fﬂ]ﬂ =X xlfﬂ Bt % xmfﬂ =(xm]].fﬂ :(xlfn]m
1. Express in the form a" with positive index.
(1) (52%)° (i) (229 (U (3.1 (iv) [(-2)7%)3
(v) S ) [(-7%)%° (vii) [(3%)7°1°
2. Express in the form a”.
1) 27 =2% () 72x72 +78 (111) (3% <+ 877" (iv) 53)% +54
3. Find the value of each of the following.
0 0 012 P s eyl
[i][l] +[__{J " (l} {ii){ 3)% x| 2 ) (i) (7 )_;:7
3 3 3 24 x2 7
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4. Simplify the following.
W 8%) 312 + (a2 x(27°)* RITTEB) °1 2 1 {(-5)*
27 +2 %23 ~2°)
5. Simplify: 2
3 \3 8a3p4 )
[1)[2‘12} (iil( a_z 2}
X g nFs Tt o)
6. Evaluate: .
(i) (27)V/3 (i) ¥=125 (iii) 4256 (iv) (16)~%/
3/5 g 3 8 ;
(v) (32) (vi) [é—l] (vii) [E]
7. Simplify: by g5 B 6
(1) ¥27x6 [) (~-32%° )" Ly [27136} g {64y18]

8. Find the value of each expression.

492 : 4/3 st e )
) RS e -2x(16 +=x9%“ +(9 )
(i) 8 +(-32) [ 4 ] (ii) (27) x (16) 3
1 1 1
g xa a+b be b+c xcz c+a i
9. Use x* —y* =(x +y)(x —y) to prove that 2 o JleaacE =l
X il X

xb+e b-c xCta 9 x @b a-b i
10. Prove that G 4 g y T = 1.
11. Find the value of n from the given equation.

10
B (A1 e a5 = 5
W) 5 =

- ANSWERS

i A IEHN 3

N2
1. (1) 5° u,u(%] ns® (w2® w3? w1 i)l

2.w2® w72 wys® wsd Bils | mse o
4.1 (1 tm)%’g 5.0 az’;ﬁ g izi

6.3 )5 (W4 {1#)-% iv]% m]%, (vmf;- ;

7. (1) 3x (i) _ox (111;3%2— [iv}f;; 8. ) —-114;- (i) 29

L.m2 W4
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