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CHAPTER 13

13.1

EXPONENTS

REVIEW

Exponent If xis a real number and n is a natural number, we know :
XN XN n times = x"

where x" is called an exponential expression with base X and
exponent (or index, or power) n.

X" is read as ‘x raised to the power n’ or simply ‘x to the power n’.

rest voursetr |

Laws of 1. ProductLaw:amxa"=am*"

sl e.g.37><34=3"+4=3”,x9xx5=x3+5=x13 and so on.
am :
2. Quotient Law : ;;-: am-"ifm>n
= . Jifn>m '*
an—m
3 3 L = d so on
e.g. —:-37=37'4=3, ST and so on.

3. Powerlaw: | (@™"=a™

e.g. (37)4 =37%4 = 3%, (x°)°= x4 and so on.
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BB = . afaidie o (@®)P = @Nd (@) =
B. 315x3¥x3 W= ... O ST SR R and 72 x 78 x 7%= ........e.e.
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13.2| MORE ABOUT EXPONENTS

1. (axb)"=a"xb"

g (axb 3= (@%)* x (b~3)* = a?® x b2 and (3% x 538)2=33x5°

-3
-3 © e o % 57 v
e.g. b4 - (b4 )6 5 b24_ 3-—4 312
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3. a%=1;ifa=0

i.e. any non—zero number raised to the power zero is always equal to one (1).
eg / 52=1,7=1,(8)=1,(2%)"=1 and soon.

4. aM= —151— and —-1-_“7 =am;ifaz0
a a

T QN NN B
e.g. 2‘3—23.5_? =5 A and so on.

5. %=a% and Q(;’B—:a

2 4
:‘afaz xb% =a3 x b3, efc.

il
e.g. J5=52 857 =5
Also remember that :

(i) (-a)™=a™; ifmis even and (i) (—a)™=-a™; if mis odd.
eg. (B5)P*=-5x-5x-5x-5=5*% and (-5P8=-5x-5x-5=-5°%

'TEST YOURSELF

8. (afr3yt=, - B Gl Sy P T e e e

3
5m?
10. (D)= i i 11. [—] ~ I S S R R

5 6
2 -3
23 —
12- [bz J — s adsasdddssNadeesSeNS RTINS RTES 13! [xs "y 2 J Eessssssssssssnssssssnanannnsnnns

14. (8 2b)Y2.(AD) P = .ot b = e
15. (12590 = .........0..

16. (2 x(=2)f = .

Example 1 :
Evaluate :
3 2 2 =2
() 42 x125 3 (ii) (53-7-)3 +(32) 5
(i) —24— (V3)° x (-2)6 = 4
Solution :

3 —2 3 4
(i) 4E><125? = (22)5)((53)3 [4=2x2=22,125=5x5x5=5’]

23 x 52 [2x:—;-=3and3x:-§=—2]

e [23 =2x2x3=Band5” > =%]
5 5
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g -2 3){3 -2 3
H (CR AN AP R ) (N8 161\ 5 B=2x2x2=[g)
() [Ej sl (3) ) 27 3x3x3 \3
and 32 =2x2x2x2x%x2=2° o
2
= [g) +2_2 [3x3=23nd5x:—2=—2}
ol s
R,
T o2
1 2
e L
& % x 22 [2‘2 ]
= 4;4 - Jgﬁ = 1% (Ans.)
(iii) Given expression
=241 x26+22 [(J3)°=1;(-2)®=2%and 4 =2 x 2 = 2]
= — 24 _ 04 [26 + 22'= 262 = 24]
=—-16—-16 = - 32 (Ans.)
Example 2 :
% m+<+n n+l I+m
i X X X X X
Simplify :
i (3 58" xx' )=
Solution :
: g = xm+n+n+£+f+m
Given expression = R IONCTIONET
x2m+2n+21 (Ans )
T (2m+2n+2]
Example 3 :
- a+b b b+c - c+a
Simplify : A x| 2— x| 2=
P x° x° x5
Solution :
Given expression = (x28~P)a+bx (xP=€)P+¢x (x°=8)°+4
=x(a_—-h](a +h)xx(b—c}(b+c)xx(c—a)(c+a)
=xﬂ.2—b2xxb2_l=2xxcz_32
=xa2-b2+b2-c2+c2—az=x0=-| (Ans.)

1. Compute :
() 18x3%x5°%x2°
(i) (47)? x (479
(iii) (20 + 21y

w (3 (3]

o (B) {8) 8

EXERCISE 13
(vi) (12)~2x 33

(ix) 9°x 4~ +24

(xi) (%i—)-%
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(vii) (- 5)* x (-5)® + (-5)°

o (4 (3

oo

(x) (625) 4
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2 2 3
(xiii) (125)” 3 + (8)3 6. Simplify : () §x2y 1025+ ;_3
2 5 g
(xiv) (243)5 + (32) © (i (256&13 ] 4
: 2 81b*
() 3" -(¥3)° ><(-2) T 7. Simplify and express as positive indices :
i @7)3 + (BLy ¥ () (a?b)2.ab)® (i) (xnyY* x Sy
=1 o}
2. Simplify : 12Ba9-128 3055 |5
4! 5 Sudd Bue . ( y° ] g (243)"5 }
() 83 +252 -(57) : 1 1
(i) (642 + [((-8)°F U
(i) 2°-2% (27 +279) (vi) (xy)™="- (y2)" e (@)
3. Evaluate : 8. Show that :
(i) (-5)° (i) 89 + 40 4+ 20 | VA=t 5 \b=e /A o
(i) (8 +4+2)° (iv) 4x° (:_b] -(:_c] -(:_EJ -1
(v) (4x)° (vi) [(103)°P° : irern
(Vi) 1isg 9. Evaluate : - :ﬁz)
(Vi) Bl Bl 9 =R s 2n+1x)l< g2n+1) @n-1)
4. Simplify : 10. Evaluate : 27 —1) (a2 23
(i) a: ;_23 (i) 15y8 = 3y3 11. Prove that : (m + n)™' (m™ + n~") = (mn)~
a
(iii) x10y8 =+ x3y2 (iv) 5216 = 152—11 12. Prove that :
1 1 1 1
(v) (36x%)2 (vi) (125x7° )3 5 (xa ]; [xu ]ﬁ.‘g{xc ); i
2 LR AT RTS8 g
(vii) (2x2y )2 (viii) (27x~%y®)3 X S
| 1 1
R Ulieyer=gdwrc=
5. Simplify : (xa-rb)a—b .(xb-n:)b-c _(xc+a)c—a

TEST YOURSELF

1. 215, 2 raised to the power 15 2. (-5)'2; -5 raised to the power 12 3. al2 a2 a2, a12
4.a3 a3 a3 a'd 5, a0, a0, a0, a4 6. 31, 53, 74 7.22 4,82 8.a%b"12 9. b8x* 10. Ox4y?

125m® 32a°

=g 1255 1 x4y® 14, a%2.a3p2;ab5 15.1 16.(-2)8 =256
EXERCISE 13
1. (i) 500 (ii) 16 (iii) 64 (iv) g- (v) 10 (vi) % (vil) =5 (vm)—— (ix) 4 (x) ?EE () 12 7 (xii) 4

(i) T%E (xiv) 36 (xv) 83 (xvi)13% 2. (i) 132 (ii) 1 (iii) Es"é' 3. ()1 (i) 3 (i) 1 (iv) 4 (v)j (vi) 1

; = by R L . = :_'1_‘.:.-..!' .'*-». W W B i M B
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a 2 1 ; xlymzn
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