Exponents (Powers)

You have already studied about integers, rational
numbers, and their properties of various operations like
addition, subtraction, multiplication, and division. You
know that 7 + 7 = 14. The expression 7 + 7 can also
be written as 2 x 7, read as two times seven. Similarly
seven times seven can be written as 7x7 = 49.

There is another way to express 7 x 7 = 49—
that is, 72 = 49, Here 72 is read as 7 raised to the
power of two, or 7 squared. Similarly 7 x 7 x 7
= 343 can be written as 7° = 343 in which 7° is read
as 7 raised to the power of three, or 7 cubed.

What is 72 or 7°? This is nothing but the exponential
form of a number. Exponents are shortcuts for
multiplication. The word exponent indicates how
many times a number is being multiplied by itself. In
72, 7 is called the base and 2 is the exponent or power.

In 73, 7 is the base and 3 is the power, or exponent.

To illustrate this more clearly, let us look at the
following table:

: J Exponential| Base Power of
i ;HEHM‘ form of the ! of the |[the product
| product |product
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From the table, we conclude that if a@ is a ration
number and m is a positive integer, then a x g x
x ... m times = @" (mth power of @).

Here a is called the base and m is called the exponen;

or power, or index.

In the exponential form, the number which s
repeatedly multiplied is called the base and the number
of times it is repeated is called the exponent, or power
or index. This notation of writing the product of g
rational number by itself several times is called the

exponential notation.
If the base is a negative integer, then the product will

be either negative or positive depending upon whether
the exponent is an odd number or an even number.
Examples:
(-5 =-125
(Power is odd, so the product is negative.)
(~4)* =256
(Power is even, so the product is positive.)
(-3)°=-243
(Power is odd, so the product is negative.)

Example 1: Write the base and exponent of each of

. the following:

(a) 4
Solution:

®) 6
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Example 2: Express in power notations:

4 4 4 4 7
(@) TXoXoX-= (b) —
55 5°5 729
8000
(c)
27
Solution:
4 4 4 ¢ 4Y
@ b (9
5555 \5
b 2B TxTx1 (7Y
T 729 9%9x9 :[?)
8000  20x20x20 (20Y
© 57 = TSaxs - ?J

Example 3: Find the values of the following:

2y -4Y
(@) ( 5) ) (T)

Solution:

625
AN ~dgeria ol g
el o _x__ opmmamy. v Smm—
®) ( 4) 4744 ¢4

LAWS OF EXPONENTS
The laws of exponents are very useful in performing
the operations of multiplication and division.
Law 1: If x is a non-zero rational number and a and
b are positive integers, then

x4 x xb=xath

mmme,ﬂhenmepowemmaddedmme

Law 2: If x is a non-zero rational number and @ andb
are positive integers, then

x4+ xt = x*t whena>b

o . oon_ | .
x"+x' =—— whenb>a
X

If bases are the same, then the powers are subtracted
in the division of numbers.

Examples:
(a) 30+34
Here 6 > 4.
So 36+ 34 =36-4=32
(b) 43+47

Here 3 < 7.

1
So 4'+ 47 = —— =l4=4*.
47 ~ 4

@ (3
9 9
Here 9 > 4.
R ER O
9 9 9 9
Law 3: If x is a non-zero rational number and a is a

B ol
negative integer, then x™ = prt

Examples:
o =
(@) 37 = 7
2 1
@ 4 =—
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Example 7: Find the value of ¢ if 3¢ x 3244 _ 313, a+2a+4=13
2u+ ]
. |!i _“:3ax3-u 4;3!) Ja+4=13
at2a+4 — 713 :
3 3 (Using x x xb = ya+by s

Bases are the same, so powers will be the same on a=3

EXERCISE 5.1

TR
ﬁ_ Write the bases and powers of each of the following:

|__":: ]l EJ.I_,‘ 8 2 L 4
"@ (—4)° (b) (3) (c) (17)* (d) (~3—2)
2. Expand the following:

®) 2z © rg @ (3]
s each of the following in exponential forms:
(2) X (-2) X (-2) X (-2) (b) 6x6x6X6xaxa
X(4)x(4)xyxy (d) pxpxpXxgxgxr
< ax (-b) x (-b) x ¢ ® ? il ';i . :3‘;

llowing in exponential forms:

e ol 81 64

(b) 125 (c) (d) 729
ues of the following: .

() (12) (c) (1—2 > o (d) 5,

%)
© |17

(e) (-9)°
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Mm following with positive integers as exponents:

(@ 173

(b) 4744

(¢) a*xa®

(d) (497 (€) -

.E 10 Express cach of the following with negative integers as exponents:
i (@ » x i b > 2 5 . —
. ¥ (b) : (c) ; (d) 5 © 3
L 11. Find the values of—
= £ P (b) (::-) I (c) (6°+17)+2° {d) (&' +57)+3?
; i~ |
© [ [.-".) | (E) f
i ; (f) & + 15!

12. Find the values of x if—

E iy [—T}?) "( ) (_53 - (b) (%) +(§ - 1722—3
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