
4.3 Log functions

a By de�nition y = logb x if and only if b
y = x

b The inverse function of logb x is b
x

c

d

logb 1 = 0

logb b = 1

logb b
x = x

blogb x = x; x > 0

logbMN = logbM + logbN

logb
M

N
= logbM � logbN

logbM
n = n logbM

e loge(x) is called the natural log of x and denoted lnx:

Examples

1. Write in Exponential form

log10 0:001 = �3

log2
1

64
= �6

2. Simplify the following expressions

log25 1

log10 10
5

log1=5
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25

�
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3. Rewrite the expression in terms of log x and log y

log

�
x

y

�
log
�
x4y3

�
log

�
x2
p
y

�
4. Rewrite the following as a single log

2 lnx+ 5 ln y � ln z

5. Find f�1

f(x) = 2 log2(x� 5)

Solutions

1.

log10 0:001 = �3
10�3 = 0:001

log2
1

64
= �6

2�6 = 1=64

2.

log25 1 = 0

log10
�
105
�
= 5 log10 10 = 5� 1 = 5

log1=5

�
1

25

�
= log1=5

 �
1

5

�2!
= 2 log1=5 (1=5) = 2

3.

log

�
x

y

�
= log x� log y

log
�
x4y3

�
= log

�
x4
�
+ log

�
y3
�

= 4 log x+ 3 log y

log

�
x2
p
y

�
= log

�
x2
�
� log (py)

= 2 log (x)� (1=2) log y

2



4.

2 lnx+ 5 ln y � ln z = ln
�
x2
�
+ ln

�
y5
�
� ln z

= ln
�
x2y5z

�
:

5. Put

y = 2 log2(x� 5)

y = log2

�
(x� 5)2

�
2y = (x� 5)2

x� 5 =
p
2y

x =
p
2y + 5

Thus f�1(x) =
p
2x + 5
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