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Exponents and Powers

The concept of Exponents and Powers refers to a mathematical
operation where a number (called the base) is raised to a certain
power (called the exponent). It simplifies repeated multiplication
of the same number.

: Powers & Exponents
S =353X35
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1. EXxponents

An exponent represents the number of times
a base is multiplied by itself.

For example:

e 29 means?2 x 2 x 2 — 8.

* Here, 2 is the base, and 3 is the exponent.

General Form: a”
¢ 1 = Base.

* 1 = Exponent (or Power).
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2. Laws of Exponents

These rules help simplify expressions involving exponents:

1. Multiplication Rule: a™ x a" = a™™

Example: 2% x 22 = 23+2 = 2% — 32

m

2. Division Rule: “’17 =a
Example: % =923 _-92_4

m—n

3. Power of a Power: (a™)" = a™"
Example: (23)2 = 23‘2 — 26 — 64.

4. Power of a Product: (ab)" = a" - b"
Example: (2-3)2 =22.32=4-9 = 36.

5. Power of a Quotient: (%)" = Z—:
9y 2 o2 .
Example: (2)" = % = 2.

6. Zero Exponent: a” = 1 (fora # 0)

Example: 57 = 1.

. i —-n __ 1

/. Negative Exponent.a ™" = =
i R |
Example: 27° = 5% = g
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3. Powers

Powers are an alternative way of representing
large numbers in compact form.

Example of Large Numbers:

« 10% = 1,000, 000.
e« 107% = 0.001.
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Evaluate.

(i) 3 (i) (—4)*
Solution

1 1

g ]

(i) 3 2= g
1 1
ov 92 _ —
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2. Simplify and express the result in power notation with positive exponent.

)
(i) =4y +(=4)° (@) (2—3)

5\
(iii) (—3)4><(§) (iv) B37+=31%3°% (v)23*x(7D)?

Solution

(i) (—4)° +(—4)8

=(—4)58=(4)%= 13
) (~4)
- [__4_] l am _,_an i am-n]
()[1)2_ (1)2 __;__(1]6
F) T @82 T 98 T2
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Solution

When power is an even number and base is negative
number then base number will become positive.

4 4
(iii) (-3)* x 5) o (Lg% 2 DL
3 3

_ @' x6*

(3)4

(fv) (377 + 3710) x 3-5
- 3-—7-4-10) X 3-5
- 3-7010 x 3-—5
=33 x35=3%0

_34__L=(lf
-32= 5 =(3

(v) 23 x (=7)3
=12 x (7))
=(-14)3=—(14)"

.L_tif
T T14% 14
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. Find the value of.

& T T & G
M) (B°+4H)x2* ([ 2'x4H+27 (i) (_) +(_) +(_)

2 3 4
- -1 -1 - 140 —2 B ’
av) 3'+4'+5hH (V) {(-3_) }

Solution

(i) (8% + 4-1) x 22
= (1+-1—]X4
4
(4-«-1)x4
4

= §X4=5
4

(i) (271 x 471) + 272

|
Y o
DO | =
X
|
Ne—
| =
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1) 1\ 2 12
@ (3) +(5) +(3)
) G'+4'450 () {(_Tz)}

Solution

NERORC)
il 5 3 .
- 22 + 32 + 42

=4+9+16=29

(jv) (3! + 4! + 5-1)0

(1 1 1)0
= | =
3 4 5

(20+15+12)°
60

@ 6
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81x 5
4. Evaluate (1) = (1) (5'x2) x 6!

Solution

871 x 5%
)

Il
I
X
po

"
o,

(1 1) 1
S| =XKX=—|X—=
5 2) 6
N .

10 6 60
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5. Find the value of m for which5" =5 3=5°,

Solution
Sm = 5—3 - 5—5
snl
ks

5Mm % 53 = 55

gm+3 - 55 (Using a™ x @™ = a™* ™)

Comparing powers
m+3=5
m=5-—3

m=2
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. Bt {(;) ) G)} of2] {2

f8\7 8 4 8 T-4
BEHEH
8\ _ 512

5) ~ 125
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7. Simplify. |
. 25%1* . 37 x107°x125
(1) t#0 (11)
53 x10x1 8 =t 57% 67
Solution
25 x t™4
5-3 x10x t~8
25 ¢4

x
5-3x10 ¢8

25 —4 1
=._xt X—
5-3 %10 t—8
_ 25 ><1)(:"
T 5-3x10  t4 1
L
T 5-3x10 ¢4
25
8-4 . a™
= — X @« _ m-n
= e el (Using 35 = a™~")
25x5%
_ 25 ¢t — 10 x t
5-3x10
25X5X5X%X5
- 10 £
25
=) X 10
s 25X 5X%X5 i
T —— T
2
625
= —— 74
2
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(i) .3_5 x107° x 125 Interatet cost nai acacory
57 %6~
Solution
=5 -5 1 1
=377 x 1077 X 125 X - X -
1 1 7 5
=3—5X1FXI25><5 X 6
6° 1 ;
=§ XF X 125 X 5
s m a m
= () x 2 x 125 x 57 (using & =(2)")
= (28X — X 125 x 5

(As125=5x5x5=5%)

1 p
25><Ex5“‘x57

i + 1
1 . (Usmg a™ xam = (a)m )
= 25 XFX 53+7

1
= 25 x—x 510

10
s a™ _fa m
. (_1)5)( 510 (Usmg F—(;) )
10 8
1\ 10 =5 x 510
=\|l=-) X
5) s
1
" %50 .
(Using —=gm- “)
an
510
—4¢ ?5—
5 510 =3
=55
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