2d – Logarithmic Functions
Objectives:
The goals of the unit are that you will be able to:
· Define logarithmic functions
· Convert equations between logarithmic and exponential form
· Evaluate logarithms
· Determine the domain and range of logarithmic functions
Textbook Sections (OpenStax Precalculus):
Section 4.3: Logarithmic Functions
Motivating question:
How do we invert (i.e. undo) an exponential function?
Preview activity for logarithms

1.  Let .
a) Complete the following table:

	x
	-3
	-2
	-1
	0
	1
	2
	3

	f(x)
	

	
	
	
	
	
	


b) Does f have an inverse function? Why?
c) Since f has an inverse function, we can invert it by swapping the inputs and outputs. In other words, where f produces the result of raising 10 to a given power, the inverse function  reverses or undoes this process and instead tells us the power to which we need to raise 10 to get the given result. Complete the following table to generate a collection of values of .

	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	


d) What are the domain and range of f? What are the domain and range of ?
	
Logarithms
Logarithm definition: Given a positive real number x and a positive real number b such that , the base-b logarithm of x is the power to which we raise b to get x. In other words, the base-b logarithm of x is the inverse of the function . 
We use the notation “” or “” to denote the base-b logarithm of x.  Note:  is read “log base b OF x,” never “log base b to the x” as is commonly mistaken.

  is equivalent to 
Remember:  is the power to which we raise b to get x.
2. Evaluate the following logarithms without a calculator
a) 



b) 


c) 


d)  


3.  Write the following logarithmic equations as exponential equations instead.
a) 

b) 


4.  Write the following exponential equations in logarithmic form.
a) 

b) 


c) 

Common logarithms
A common logarithm is a logarithm with base 10. We write  simply as 
5.  Evaluate without a calculator:
a) 

b) 


Natural logarithms
A natural logarithm is a logarithm with base e. We write  simply as . 
6.  Evaluate without a calculator:
a) 

b) 


Evaluating logarithms
7. For each of the following, evaluate the logarithm or explain why it doesn’t exist.  Don’t use a calculator.   The variable  represents any positive number.
a) 

b) 

c) 

d) 

8. Recall that  and  are inverses of each other.  
a. What do we know must be true about f(g(x)) and g(f(x)) simply because they are inverses?



b. What does  equal?



c. What does   equal?


d. Find .

9. Suppose you are doing a problem on an exam and you write down the following answer:  x=7log. Without even seeing the problem, how do you know your answer will be marked wrong?  Would there still be an issue if you wrote ? Explain.


Identifying the domain of the logarithmic function
10. In this problem, we will find the domain and range of logarithmic functions.
a. Consider the function  for   For example, .  What are its domain and range?


b. Consider the function  for   For example,   What are its domain and range?


c. Considering that  is the inverse of  what are the domain and range of   Do they depend on what  is?
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11.  Find the domain of the logarithmic function below:
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