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students Learning Outcomes
after studying this chapter, students wil| pe able to:

(i Identi_fy base, exponent and value.
(i Use rational numbers to deduce laws of exponents.
> Product Law: |
- When bases are same but exponents are different:
| ., | e a-. xa'=a"™"
- When bases are different but exponents are same:

" atxb'=(ab)
» Quotient Law:
i When bases are same but exponents are different:
> a’ + a" = a H
i,When bases are different but exponents are same:- 1

» Power law: (am )" Smn_ |
» For zero exponent: a° =1
» For exponent as negative integer: _ =~ 1]
ot B oy
d |
(iii) Demonstrate the concept of power of integer that is (_a)n when n is even or odd integer.
(iv) | “Apply laws of exponents to evaluate expressions.



1.
Solut‘ion:
(xii) 11 o
13

& Express each of the following in exponential form.
Solution: |
(e 5x5x5%x5="5"
) 3 3 3.3 (—3 ;

—Ne—e— X = | —

ThOSE g e 7 an e 7]
(i)  pxpxpxpxp=p
(W) oot e (1)"’-

—X—X—=| —

10 10 10 \10
(v) Xy X Xy X Xy = (XY)3
(vi)  31x31x31x31x31=(31)
(vii) (_a) X (—a) X ('—'a) X (—a) X (—a) e (—a)x (_a) Vi (—'d)?
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(-
8 o) X8/ R saisls
p 6 S — s
(v :g. =""2"x'_'2'x"g'x:—2-x:—x:_2_=._6j_
T R R Ty T
vi) (1)~ L Sl
('1'6 10x10x10x10 10000
A e B
BRE 3 3 3 ey
i) () _2x2x2x2 16
(g) Sx5x5x5 625
Express each rational number using an exponent.
Solution:

() 121=11x11=11

i) -625 = - (5x5%5x5) = ~(5)*

i (v)

(i) 81=3x3x3x3 = 3*

N

| (iv) 1/1000= 1 3
)

== A3 3 . | . Pl

: (vl)_i':- =_1=( 1

T



196
SOLVED EXERCISE 4 2
jal form
- Simplify by using the laws of exponent into the exponentlal
“Solution:

(i) (—4)5x(—4)6=(‘4)5+6=(_4)“

(ii)
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(viii) (_3)7 X ('—5)7 = (-3 —5)?
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2. . Verify the following by using the laws of exponent.

Solution: |
(i) (3)(5)4 =3 x5*

(15)' =(3x5)"

(15" =(15)



, '(li) (7 ><9)3 =7°x9"

i) (2)"i x(2) =2°

Solution:
(i) !
l 27_22=-§—2-=27><2_2—-25
ii A : (—é)‘-' taie
(-—9) —(-—9) = -(-:—93'3‘ =(-9) (9=
(iii) s 7 34 | 3\4
| 3NEEIS ) =—m= %
(iv) 3 :
gL _'}1_3_ L (_n_]_)
n n
(V 7 _
| a’ +32=E;=a7.a'2=35
a
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2 Prove that

Solution:

(i) 28+ 7= 2)*
i)

N

(i)

() 3243 =31

(iv) v
aﬁ+b6=(%J

L.H.S =24+74= = (2)4'-'-' R.H.S '_ Rt
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Solutidn:

SOLVED EXERCISE 4.4

Express the following as single expo'nents. Tk

(2"3)5 =313 |
= 93x%5 = 15
(102)2 - 104
| (_34)5_ - (_3)20
(p?? =p°
(_m_7)4 = (_m)ZB
AR = (x)P




_r'ﬁ

e exponents
2 Change the following negative exponent into positive
Solution: --
(i) 3
(12)3=r [i)
| | 12) 125 e%
(i) 2 1 Lar
A
(F0)i
(iii) I

(IV) 9 . 2..4 34 3 X
(5) _F_?_(EJ

(v) (;—;J_g % (—1)'9 - (10)9' =(19]9 =(-710)9

(10 (-1 \-
% H__y_z_]
y Yiis 2R
3 Evaluate the followihg éxpressfons.

Solution:

(i) ox )2 =(1)5;<(2)6 f15<64=.54 ‘

( .
(3 T x[(=37] =(3) x(-3) =1xB1=8]

(iii) !: "_:;_JHTX (i)z_lzz(iJﬂx/iJ4=lx_§L=ﬂ
| 4 4 4 250296
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SOLVED REVIEW EXERCIS
1. Answer the following questions. |
()  What is meant by the exponent of a number?
Answer: | ) is multiplied with itself.

~ The exponent of a number tells us, how many times a number (base
(ii) What is the product law with the same base?
Answer:
Q"' x gt =gMm*n ‘
. (iii)  Define the power law of exponent.
Answer:
‘ o exponen
The base remains the same with a new exponent equal to product of the tW P
(iv) What is the reciprocal of ?
Answer:

.2' Fill in the blank.

(i) 5x5x5x5 can be written in exponential form as
(ii) a"x b=
(iii) a"+b"=
(iv)]  Any non-zero rational number with exponent equals to 1.
(v) (-a)" is positive, if ‘n’ is an integer.
Answers: | S | £
(i) 852 (i) & ( a )“ Zero (v) even

2 | o Vel .

24 Tick (v ) the correct answer. | 08 J | .
(i) ‘3rd nower of 5’ can be written as: S RS et .

(a) 33 (b). = 57 ()i 3x5T 4 (d) -5+ 3
() (3%29+7°=7 | -

(a) (5/7)° (b)  (30)° (c) 2 (d) All of the above
(iii) The reciprocal of (p)'m is: | :

q

(a) [I_)_Jm (b) (g]m (C_), /g]—m (d) e
; ' P \P AN ;{
(iv) (-a)" is negative, if n is:

(a) prime (b) even (c) composite (d) Odd

(v) am+a"=?
(3);: 3% (b) v (c) am-n -
. (d) A4




4.
solution:

Ly g 1 (ii A
1) =7 " L ()

: 1 1
i[l) ? — = — (iV) e
(v) 3 ]3 o (3)3 - 2] (vi) (11)

10) (10)° 1000 13

5, Use the Laws of exponents to find the value of x.
solution:

(iv) 5
e (2

W
e

=625
- ()l =
35 243
169

(1) (7)e= 75
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—*7=2)‘(—1‘ =? ' ._‘2x:::6—'-3>

6. Simplify and write the answer in simple form:
Solution:

| (i) (___BJZX(:EJZ’; _:__(_—__3)% 2
4 4 ) s
GGG
AT et (8 4) \4
(il) (_S_)lﬂx (i)i’. 3-- /iJ44 |
19) [\19 [L19
(5 10 5\6 5\-16-‘(5 16 . 5)-]6 (SJu_l‘
v e XY R (== =| — X | e e P e
19) (19/ [19/ \19] (19 19
(iii) r/_l_s_T ;(E)z—sg_ [E\zz |
RBDE QR R
- s (el g [13)5’ (13)'_4_1_3_
—- S— Y| — = | — _ | — | — —
\11] (]1) \11] 11 11 11. |

(iV) ._(_4\2 Bér(j)?’
| 9 N 9

e

_ _4\16 [—4\15 (_4\ [_4J16x(__4\—15x(—4) [-4)2
= | — - — 1 X|—|=|— e ] e | o | ¥ s —
( Ol X2 9 )ia\ii? O\ 89 9
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