
Exponential and Logarithmic Functions Lesson #5:
Evaluating Logarithms 

Review

In the last lesson we compared the graphs of  y = 2x  and  y = log2 x.  

We learned
• the point (3, 8) on the graph of  y = 2x  indicates that  8 = 23  

• the point (8, 3) on the graph of  y = log2 x  indicates that  3 = log2 8

• the exponential form 8 = 23 and the logarithmic form  3 = log2 8  are equivalent
 
In this lesson, we will learn how to evaluate logarithms like log3 8  without reference to a 
graph or table.

Evaluating Logarithms by Converting to Exponential Form

Kelcie was asked to evaluate log28.  Her work is shown below.  
Study her work and describe each step on the lines provided.

  log2 8 = v Represent log28 with the unknown value “v”.

  2v = 8 _______________________________________

  2v = 23 _______________________________________

 v = 3 _______________________________________

 ∴ log2 8 = 3 _______________________________________

Class Ex. #1  Evaluate the following logarithms.

a) log3 81  b) log4 64 c) log7 7 d) log12 1
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Class Ex. #2  Determine the value of

a) logb1 b) logb b 

Class Ex. #3  Evaluate.

a) 2 log8 512 b) log2 




1
32  





c) log5 125

Class Ex. #4  a) Evaluate. i)  5log525 ii)  7log749 iii)   3log327 

b) Based on your observations from a) to c), what is the value of a loga n ?  
Use inverses to explain your answer.

c) Determine the value of loga an.

Complete Assignment Questions #1 - #3
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Evaluating Logarithms by Changing the Base
a) Try to evaluate log5 50.  What problem do you encounter? 

b) Choose the correct alternative.  The exact value of log5 50 is
i ) between 1.5 and 2 i i ) between 2 and 2.5 iii)  between 2.5 and 3

At the moment we are unable to evaluate log550 by converting to exponential form.

We can, however, evaluate the logarithm using a calculator by changing the base to a base the 
calculator recognizes.  

To do this, we introduce Common Logarithms and Natural Logarithms.

Common Logarithms

Common logarithms are logarithms in base 10, eg. log10 1000.   

These logarithms are in such common use that when a base is not given the logarithm is 
understood to be in base ten.  For instance,

log10 1000  is often written as  log 1000 

On a graphing calculator, this can be evaluated using the  key.

Class Ex. #5  Evaluate log 1000 by
a) converting to exponential form b) using the  key on a calculator.

Class Ex. #6  In each of the following,
i ) estimate the value, to the nearest whole number, without using technology and explain 

the reasoning
i i ) approximate the value to the nearest hundredth using technology

a) log10 89 b) log 2000 
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Investigating the Change of Base Identity

a) i) Evaluate  log525  by converting to exponential form.

ii) Evaluate  log 25log 5   and  ln 25ln 5   using a calculator.

i i i) Comment on your answers from i) and ii).

b) i) Evaluate  log3243  by converting to exponential form.

ii) Evaluate  log 243log 3   and  
loge243
loge3

  using a calculator.

i i i) Comment on your answers from i) and ii).

c) In the first page of this lesson, we learned that log28 = 3.
Write log28 in a form which can be evaluated using a calculator and verify the answer.

d) Write log264 in a form which can be evaluated using a calculator. 

Change of Base Identity

logbc = 
logac
logab

We have seen that the above identity is true for converting logarithms to base 10 or base e. 
In fact it holds true for converting logarithms to any base.  The example below supports this.

i ) Evaluate log41024 i i ) Evaluate
log21024
log24

Class Ex. #8  Evaluate the following logarithms to the nearest hundredth by changing the base.
a) log5 221 b) log2

1
1000 c) 3 log7 512

Exponential and Logarithmic Functions Lesson #5:  Evaluating Logarithms 195

Copyright © by Absolute Value Publications.  This book is NOT covered by the Cancopy agreement. 

eg. 1ogs50
=Y§gs

= '%J¥- 1oq!; 3.100,5¥

=3-35 = -9.97 = 9.62



Class Ex. #9 Convert the following logarithms to the base indicated.
a) log6 216   to base 3 b) log 300   to base 5 

Class Ex. #10  Find the exact value of the following.

a) –log7 




1
343  





b) 6 log6 216  c) log2
1

1024 d) log749−5

Complete Assignment Questions #4- #15

Assignment   
1. Evaluate. 

a) log101000 b) log12144 c) log6 36  d) log36 6

e) log5 5  f) 4 log10 0.001 g) log2
1
512 h) –4 log8 8–4

2. State the value of
a) logb1 b) logcc c) logxxz d) b logb10

3. Solve for x.
a) logx 125 = 3 b) log1255 = x c) log4x = –8 

4. Evaluate each of the following logarithms.
a) log 100 b) log 106 c) log 10 d) log 0.01
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