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Unit 5 – Exponential and Logarithmic functions 
Chapter 8.1 – 8.2: The logarithmic function and its graph 

 
Many phenomena in the natural sciences (physics, chemistry, biology, astronomy) can be 
descried using exponential functions. To solve problems involving a function, it is often 
useful to use the inverse function.  
 
Invented by John Napier in the 17th century, logarithmic functions (and the associated table 
of values generated using them) were the only effective numerical tools for dealing with 
exponential functions until the development of computers and calculator.  
 
Some applications of logarithmic functions include:  
 

• pH levels (acid/base) in chemistry 
• Star brightness  
• Sound intensity in physics/music 
• Light intensity & absorption in physics/astronomy 
• Richter scale for earthquakes in physics/geology 
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Recall: 
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• To find an inverse, swap x and y 
• A function and its inverse undo each other 

 
Exponential relation: y = 𝑎$, 𝑎 > 0, 𝑎 ≠ 1; and Inverse relation is 𝑥 = 𝑎,, but there is no way to rearrange this algebraically, 
so we introduce a new representation – Logarithmic relation 
 

y = 𝑙𝑜𝑔0𝑥, 𝑎 > 0, 𝑎 ≠ 1, read as “log to the base a of x” 
 
The two most important logarithmic functions have bases of “10” and “e”, so a special notation is given:  
 

• 𝑙𝑜𝑔12𝑥 = 𝑙𝑜𝑔𝑥 is the “common log” 
• 𝑙𝑜𝑔3𝑥 = 𝑙𝑛𝑥 is the “natural log” where 𝑒 = 2.718 is called “natural number”. 
 

 
The graph of Logarithmic Function:  

 

Write an equivalent exponential 
expression.  
 
𝑙𝑜𝑔:32 = 5                   𝑙𝑜𝑔	1 = 0                                                                             
 
 
 
Write an equivalent logarithmic 
expression.  
 
3> = 81                         1

1?
= 4A:                                                                
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Transformation of Logarithmic functions 
 
Example 1: Use transformations to sketch the function 𝑦 = −2 𝑙𝑜𝑔 D1

:
(𝑥 − 4)G + 1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 2: Connecting a geometric description of a function to an algebraic representation 
 
The logarithmic function y = 𝑙𝑜𝑔	𝑥 has been vertically compressed by a factor of 2/3, horizontally stretched by a factor of 4, 
and then reflected in the y-axis. It has also been horizontally translated so that the vertical asymptote is x = -2 and then 
vertically translated 3 units down. Write an equation of the transformed functions, and state its domain and range.  
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Unit 5 – Exponential and Logarithmic functions 
Chapter 8.3: Evaluating Logarithms 
 

Some general rules to evaluate logarithmic terms:  
 

Example 1: Solve  
 

a) 𝑦 = 𝑙𝑜𝑔I3:  
 

b) 𝑦 = 𝑙𝑜𝑔>4J. 
 

Example 2: Evaluate 
 

a) 𝑙𝑜𝑔121 
 

b) 𝑙𝑜𝑔K1 
 
 

Example 3: Evaluate 
 

a) 2LMNO$  
 

b) 5LMNP$  
 

 
In general:  

𝒍𝒐𝒈𝒂𝒂𝒙 = 𝒙 
(1) 

 
In general:  

𝒍𝒐𝒈𝒂𝟏 = 𝟎 
(2) 

 
In general:  

𝒂𝒍𝒐𝒈𝒂𝒙 = 𝒙 
(3) 

 
 
Moreover, we can calculate the value of a logarithms by changing of the bases:  
 

𝒍𝒐𝒈𝒂𝒙 =
𝒍𝒐𝒈𝟏𝟎𝒙
𝒍𝒐𝒈𝟏𝟎𝒂

 

(4) 
 

Practice:  
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Application questions:  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


