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Chapter Three

I-The Exponential Function
Exponent Rules

Exponent rules are those laws that are used for simplifying expressions with
exponents. Many arithmetic operations like addition, subtraction, multiplication,
and division can be conveniently performed in quick steps using the laws of
exponents. These rules also help in simplifying numbers with complex powers
involving fractions, decimals, and roots.Let us learn more about the different rules

of exponents, involving different kinds of numbers for the base and exponents.

3-1-Exponent Rules Chart

The rules of exponents explained above can be summarized in a chart as shown
below.

Law Example
x'=x 6' =6
=1 70— 1

X! =1/x 4" =1/4
xmxn — xnnn xzx.% — XZH — xS
xM/x" = x x%/x% = x5% = x*
(xm)n — xmn (X2)3 — x2x3 — x()
(xy)" = x"y" (xy)' =xy’

(x/y)" = x"/y" (x/y) =x*/y’
x" = 1/x" X7 = 1/x°
And the law about Fractional Exponents:
xm/n — n\jxm x2/3 — 3\/)(2
= (nVx )™ =(3Vx )’
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Example 1:
Simplify the exponential function 5" - 58,
Solution:
Given exponential function: 5% - 5*"
From the properties of an exponential function,
we have a* xa’=a""Y
So, 5%% = 5 % 5% = 125x5*

Now, the given function can be written as
5% - 547 = 5%~ 125x5"
=5%(1-125)
=5%(-124)
=—124(5%)

Example 2:

i 5 R
4 el o slall dy 3l A0S

Find the value of x in the given expression: 43% (4 = (4)>H12,

Solution:
Given,

43)( (4)xt5 — (4)2xi|2

From the properties of an exponential function, we have a* x a* = a

34x45 2x+12
= (4) =(4)
ﬁ(4)d\'8 — (4)2X| 12
Now, as the bases are equal, equate the powers.

= X+8 = 2x+12
=>x-2x=12-8
=>-x=4

=>x==4 Hence, the value of x is —4.
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Example 3:
Simplify: (3/4)™ x (3/4)",

Solution:

Given: (3/4)™° x (3/4)°

From the properties of an exponential function, we have a* x a’ = a
Thus, (3/4)_6x(3/4)8 — (3/4)(—6 +8)
= (3/4)°
—3/4 % 3/4=9/16

Hence, (3/4)° x (3/4)" = 9/16.

(X +y)

Example 4:

Solve the exponential equation: (1/6)*~ = 216.
Solution:
Given exponential equation is:

(1/6)7 =216

= (1/6)" = 6

From exponent formulas, we have a™ = 1/a”
So, (1/6)* = 6™
6-(,\-5) — 63

Now, as the bases are equal, equate the powers.

=>-(x=-5)=3
=>-xXx+5=3

> -Xx=3-5=-2
= x=2

Hence, the value of x 1s 2.
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2- The logarithmic function )

DInxy=Inx+1Iny 1)loga xy =loga x + loga y

2)lnxy=Inx—Iny 2)loga x y=1loga x —loga y

I)Inxy=y-Inx 3)logaxy=y-logax

Hlnex=x 4)logaax=x

S5)elnx=x 5)alogax=x

6)lne=1 6)logaa=1, foralla>0

7)Inl1=0 7)logal =0, forall a>0

xponential function Logarithmic function Read as

8* =64 log 464 =2 log base 8 of 64

10° = 1000 log 1000 =3 log base 10 of 1000

10" =1 logl =0 log base 10 of 1

2577 625 log 55625 =2 log base 25 of 625

12° =144 log ,144 =2 log base 12 of 144

Example 1

Rewrite exponential function 7> =49 to its equivalent logarithmic function.

Solution:

Given 7° =49.

Here, the base = 7, exponent = 2 and the argument = 49. Therefore, 7° =64 in

logarithmic function is;

= log ;49 =2
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