
Math 110 – 9.3 Notes 
 
Meaning Of A Logarithm  
Consider the exponential function 𝑓(𝑥) = 2௫ . Like all exponential functions 𝑓 is one-to-one. Let’s attempt to find a 
formula for 𝑓ିଵ(𝑥):  
 

1. Replace 𝑓(𝑥) with y  
2. Interchange x and y  
3. Solve for Y     y= the exponent to which we raise 2 to get x 
4. Replace y with 𝑓ିଵ(𝑥) 

 
 
We now define a new symbol to replace the words “the exponent to which we raise 2 to get x”  
 
logଶ 𝑥 is read ‘ the logarithm, base 2, of x” or “ log, base 2” means “the exponent to which we raise 2 to get x”  
 
Simplifying Logarithms 
 

1. Simplify logଶ 32 by using the definition of a logarithm.  
 
logଶ 32 means : the exponent to which we raise  _____ to get _____  
 
Therefore, logଶ 32 = ___________ 
 

2. Simplify logଵ଴ 1000 by using the definition of a logarithm.  
 
 
 
 

3. Simplify log଻ 49 by using the definition of a logarithm.  
 
 
 
 
 

4. Simplify log଼
ଵ
଼
 by using the definition of a logarithm.  

 
 
 
 
 

5. Simplify logଵ଺ 4 by using the definition of a logarithm.  
 
 
 
 
 
 

6. Simplify log଺ 6ହ by using the definition of a logarithm.  
 
 
 
 
 
 

 



 
Example:  How would we simplify 𝟑𝒍𝒐𝒈𝟑𝟐𝟗? 
 
 

 
 

Note: that logarithm bases must be positive because logarithms are defined as using exponential functions that 
require positive bases.  
 
Graphs of Logarithmic Functions 
 

1. Graph 𝑦 = logଵ଴ 𝑥 
a. Create a table using the following x 

values, then use the rules we learned 
about simplifying to get the y values  

 
X Y 

10ିଶ = _____  

10ିଵ = _____  

10଴= _____  

10ଵ= _____  

10ଶ= _____  
 

a. Graph 2 easy points 

 
 
 
 
 
 
 
 
 
 



2. Graph 𝑦 = log଻ 𝑥 
b. Create a table using the following x 

values, then use the rules we learned 
about simplifying to get the y values  

 
X Y 

___ିଶ = _____  

____ିଵ = _____  

____଴= _____  

____ଵ= _____  

____ଶ= _____  
 

b. Graph 2 easy points 

 
 
 

3. Graph 𝑦 = logభ
మ

𝑥 

c. Create a table using the following x 
values, then use the rules we learned 
about simplifying to get the y values  

 
X Y 

___ିଶ = _____  

____ିଵ = _____  

____଴= _____  

____ଵ= _____  

____ଶ= _____  
 

c. Graph 2 easy points 

 
 
 
 
 
 
 
 
 
 



Graphing Exponential and Logarithmic Functions 
 
𝐺𝑟𝑎𝑝ℎ 𝑓(𝑥) = 3௫  and 𝑓(𝑥) = logଷ 𝑥 on the same axis  
 
 
Table for 𝑓(𝑥) = 3௫       Table for 𝑓ିଵ(𝑥) = logଷ 𝑥 
 

X Y 

−2  

−1  

0  

1  

2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X Y 

___ିଶ = _____  

____ିଵ = _____  

____଴= _____  

____ଵ= _____  

____ଶ= _____  



Finding Equivalent Expressions of a Logarithm  
 
Use the definition of a logarithm to rewrite a logarithmic equation as an equivalent exponential equation or the 
other way around.  
 

 
 

1. logଵ଴ 8 = 𝑦      2. logଽ 9 = 1 
 
 
 
 
 
 
3.  10௫ = 100       4. 𝑧௠ = 6 
 
 
 
 
 
Solving Logarithmic Equations 
 

1. Rewrite the logarithm in its exponential form 
2. Use the following property to solve  𝑏௠ = 𝑏௡ is equivalent to 𝑚 = 𝑛 

 
 

Solve.  
 

1. log଺ 𝑥 = 2     2. logସ 𝑥 = 3 
 
 
 
 
 
 
3.  log௫ 9 = 1      4. log௫ 7 = ଵ

ଶ
 

 
 
 
 
 
5. logଶ 32 = 𝑥      6. logହ 25 = 𝑥 
  
 

 


