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Chapter 4 Exponential and Logarithm


CHAPTER 4
EXPONENTIAL AND LOGARITHM
4.1 Indices
· A number in index notation is written in the form 
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and read as “
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raised to the power of
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”.

· In the number
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, 
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is the base and 
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is the index.
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· Repeated multiplication of 
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factors of a number 
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can be expressed as 
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· A number 
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can be expressed as repeated multiplication of 
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factors of 
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4.1.1 Type of Indices
· Zero Indices

For 
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Example:


a.  
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· Negative Indices


If 
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 is a positive number then 
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Example:


a.  
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c.  
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· Test Yourself..

a.  
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· Fractional Indices


i..  If 
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is a positive integer then 
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Example: 


a.  
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· Test Yourself


a.  
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ii.  If 
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is any integer and 
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is a positive integer, then 
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Example:


a.  
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· Test Yourself..


a.  
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4.1.2 Law of Indices
For all rational values of 
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 and 
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, we have:

i. 
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Example: Simplify the following expressions:
a. 
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b. 
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· Test Yourself..


a.  
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Example: 
a. 
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Example:
a. 
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Example:

a. 
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b. 
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Example: Solve the following expressions:
a. 
[image: image74.wmf]1241

333

nn

+-

´´=


b. 
[image: image75.wmf]41

1

327

9

n

n

-

+

´

=


c. 
[image: image76.wmf]35212

555

nnn

+-+

¸´=


d. 
[image: image77.wmf]2

13

11

24

22

2222

æö

´¸´=

ç÷

èø


e. 
[image: image78.wmf]2

1

3

7

22

3

2

3

mmm

æö

´¸´=

ç÷

èø


· Test Yourself..

a.  
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4.1.3 Solving Exponential Equations by Substitution Method

Example:
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Solution:

Example:
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Solution:
· Test Yourself. Solve using substitution method


a.  
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b.  
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4.2 Logarithms
· If 
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such that 
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 then 
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 is the logarithm of 
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to the base 
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Example:

a. If 
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, then 
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b. If 
[image: image94.wmf]2

1

3

9

-

=

, then 
[image: image95.wmf]3

1

log2

9

=-


· The logarithm of unity to any positive base is zero. i.e. if 
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· The logarithm of any positive number 
[image: image98.wmf]a

to the base 
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is unity. i.e. if 
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Example:
a. 
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4.2.1 Laws of Logarithms
· 
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Example:

Express in terms of 
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a. 
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Example: 
Without the use of tables, evaluate the following:

a. 
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b. 
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Example:
Rewrite the following equations without involving logarithms.

a. 
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c. 
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Example:

If 
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 and 
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, find the values of the following logarithms:
a. 
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b. 
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c. 
[image: image121.wmf]5

log72

=


4.2.2 Logarithms of a Number to Different Bases

· It is useful to have a formula of the relation between the logarithm of a number 
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 to two different bases 
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and 
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 The formula is:
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· In the above formula, putting 
[image: image126.wmf]Nb

=

 and noting that 
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, we get
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Example: Find the value of 
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Solution:
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Example: 

If 
[image: image131.wmf]10

log0.4343,

e

=

 find to 3 significant figure the values of:

a. 
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b. 
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Example:

Without using tables, find the values of:

a. 
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b. 
[image: image135.wmf]logloglog

xyz

yzx

´´


� EMBED Equation.DSMT4  ���Index





Base � EMBED Equation.DSMT4  ���





Test Yourself..
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