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Real and Complex Numbers

Mathematics-9

Exercise 2.4

LAW OF EXPONENTS / INDICES — E =D
2

Base and Exponent (K.B+U.B) 43y

In the exponential notation a" (read as a to = 33

the nth power) we call “a’ as the base and ‘n’
as the exponent or the power to which the

base is raised.

Laws of Exponents|

then

) o g =g
(ii) (a’”)n =q
(iii) (ab)" =a"b"

aY a"
iv) [ 2] =L b0
(lv)[b} b’

m+n

m-n

(V) —=a"",az0
a

(vi) a’=1wherea=0

N S |
(vii) a" =— where a0
a

Example # 2

(ii) Simplify: 4(3)

3n+l _ 3n
Solution:
4(3)"
3n+l L 3:1
4(3)’ 0
3" x3-3 '

(K.B+U.B)
If a,beR and m, n are positive integers,

(A.B)
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Q.1  Use laws of exponents to simplify.

P
. 243)3 (32)"°
O G L _1) (A.B)
Solution:
(243)‘§ (32)"”
(196)"
() x(2)™
- : (Factorization)
2
J[(m) |
(3)_% Xz_l m\" mn
RUELEp (5
(14) }
o0
3) 3x2
:( ) ,’ >_<1 \ Gn =da
(14)
ot 7;’2’ (]_n :in " a—n =],
(3) axZ -
7
-
33
7 5 _ Un
- 3310 ' Ja_( )
-
Y3x3x3x3%x3x3x3x3x3x3
7
a %/33x33x33><3

7
- ab=4a U5
7

:3><3><3><§/§ x/a_za

_ 7
2733
:(243)‘%(32)"‘ _ 73
(196)" 2733
() (2x°y*)(-8x7y?) (A.B)
Solution:

(2x3y'4)(—8x'3y2)
=2(-8)x°.x".y "y’
=-16x"2y™*? - @".a"=qg™"
=-16x"y™
~16x° 3 1

2 : n

y a
= (2x5y"4)(—8x_:”y2) = ~16x°

yZ

‘X-zy-iz4"‘3
111
( ) x4y—3zo

(A.B)

Solution:
= 13
X-Zy—lzei

xsty—BZo

S 40773 a -
=[X 2 4y 143, 40} o =q™"

“ (X—Gy+2z—4 )‘3

_Xlay 6,12 \ an —g™"
a
51812 1
=T 8 ca’ =
a
2yl 3 18712
= X y3z° = ¥
, (81)".37-(3)"" (243)
A.B
Solution:
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(81)".3°-(3)"" (243)
(5")(=')

(3" ) BB gEs

= (factorization)
2n
@)
34}?'35 » 34!]'3—1+!—1 . " .
R (a7) =a
3*.3*-3*.3* i 5
= T SJa .a =a
3% 3 (3=1
= # (taking common)
:341'? -4n-34\-3.(2) 3 an :am—n
a
=332
=1x3x2
=6

Q.2  Show that

a+b b+c c+a
x° x’ X
— ¥ — | = = 1.
X X X

(K.B+A.B+U.B)
(LHR 2018, 19, SGD 2017, SWL 2017)
Proof:

a1 +b b b+c o Jete
LHS = {X—b] x [X_] x ["_}
X X X

s xf_a—b](a+b] 52 X{{)—c}(h+c) s X{c—a}{c+a}

n
i (a’") =a™

a*-b* b —c* -a?

=X XX X X

= FA LA A L = g™

a'=a
=x" wah=l
=1=R.H.S
Proved

Q.3  Simplify

O 23 527)5 i(so)zl (A.B)
(180): x(4) x(9):
Solution:

2 x(27) (60)
(180)2 x(4) 3 %(9):

1
25><(33)5><(2x2x3x5)5

) (2x2><3x3><5)% x(22)_% x(32)?1‘

(factorization)
1 wy 11
253 2% )2 %3t %52

1 1 2 1
(22)5 X(BZ)EX(S)%X2_§'X3§
(a’")n =a™, (ab)" =a"b"
1 1 1
23 x3x2x32 x52
E T IE E
2x3x52x2 3x32
Vil wf] § 5}{ -

e 23 3
,am_ m-n ,, .m _n m+n
a"_a rdhat =
1.2
=233 x3 x5°
1.2
=233 x1x1 a’ =1
A
=24
=)
! 1 1
23x(27)3x(60)2
_ Dx(7px(e0)

(180)2 x(4) 3 %(9)+

(i)  Simplify: m (A.B)
(0.04)>

(GRW 2019, RWP 2018, 19)
Solution:

(216)3 x(25):

ra | =

(0.04)
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(factorization)

g A n
,._an:_n,(am) :amn
a

=6 - Aa" =a

(216): %(25): _

=5

(0.04)2
Gi) 5% +(5°) (A.B)

(LHR 2018, 21, GRW 2017, 21, SWL 2019,
FSD 2021, SGD 2017, 21)

Solution:
57 +(52)

=58 +5°

— 58—6 i a m—n

=52
=95
= 57 +(52) =25
@) (x*) +x",x#0 (A.B)

(LHR 2017, FSD 2017, SWL 2017, D.G.K 2018)
Solution:

2 2
(x3) =X
. n
=Xb":"X9 (am) :amn
m
2 a _
:XE 9 5 - zam n
a
:X_3
1 I |
=3 =
X a
Z 2 1
= (x3) +x ==
X
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