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 Section 3.2:  Logarithmic Functions 
1)
Consider the Function  f  Defined by  f (x) = b x,  b > 0,  and its Graph Below.  (What is  b  in this case?)
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a.
This function,  f (x) = b x,  b > 0, is one – to – one (it passes the horizontal line test) and therefore has an inverse.  Draw the inverse on the same graph by reversing the coordinates of some of the points on the original graph.

b.
Try solving  y = b x  for its inverse.
1.
Interchange  x  and  y.

2.
Solve for  y.  (Can you?)

c.
We define  y = log b x  to be this inverse function.

We then have the definition of the Logarithmic Function as:

y = log b x    is equivalent to    b y = x
What restrictions are there on  x  and  b  for the log function?  (Look at the graph).




d.
Fill in the chart below using the graph above for reference, if necessary.

	
	Log Function:  f (x) = log b x
	Exponential Function:  g(x)  =  b x

	Domain
	
	

	Range
	
	

	y-intercept
	
	

	x-intercept
	
	

	Vertical asymptote
	
	

	Horizontal asymptote
	
	

	b > 1 
	function increases
	function increases

	0 < b < 1
	function decreases
	function decreases


What is the relationship between the domains and ranges of the two functions?

2)
Objective 1:  Change From Logarithmic to Exponential Form.
a.
 Logarithmic Form:  y = log b x         Exponential Form:  b y = x 
b.
Example 1:  Change 2 = log 9 x  to exponential form.  What is the value of  x ?

Step 1.
The base  b  is the subscript following “log” in the original equation.

Step 2.
The exponent of the base is the non-log part of the original equation.

Step 3.
Put “ = ” followed by the number (or variable or expression) that follows “log” in the original equation.  This is the exponential form.

c.
Example 2:  Rewrite the following in exponential form:
1.

3 = log 10 x
2.
5 = log b 32
3.
log 416 = y
3)
Objective 2:  Change From Exponential to Logarithmic Form.
a.
Example 3:  Change  5 4 = 625  to logarithmic form.
Step 1.
Write “ log ” with a subscript equal to the base of the equation.

Step 2.
The value that follows  " log base " is the non-exponential part of the original equation.

Step 3.
Write “ = ” followed by the exponent of the base in the original equation.

b.
Example 4:  Rewrite the following in logarithmic form:

1.

25 = 5 2
2.
16 = 2 x
3.
y = 3 4
4)
Objective 3:  Evaluate Logarithms.
a.
Remember, the log of  x  to the base  b  is the exponent to which  b  must be raised to get  x.

b.
To evaluate  log b x = ?:
Step 1.
Write  y = log b x.
Step 2.
Change to exponential form.
Step 3.
Mentally figure out  “ b  raised to what power  =  x? ”   b? = x
c.
Example 5:  Evaluate  log 3 (1/9).
Step 1.
Write  y = log 3 (1/9)

Step 2.
Change to exponential form.

Step 3.
Mentally figure out the answer (3 raised to what power equals 1/9?)

d.
Evaluate:

1.

log 10 10,000
2.
log 2 32
3.
log 36 6
5)
Objective 4:  Use Basic Logarithmic Properties.
a.
 Basic Logarithmic Properties :
 log b b = 1 
(because  b1 = b)



 log b 1 = 0 
(because  b0 = 1)



 log b (b x) = x 
  [It helps to remember that  f ( f –1(x)) = x]


 b(log b x) = x               “                “               “
b.
Example 6:  Evaluate
1.
log 10102
2.
log 3 34
3.
log 4 1
6)
Objective 5:  Graph Logarithmic Functions.
a.
 Graphing log functions .  To graph the function   f (x) = log b  x, consider its inverse,         g(x) = b x.  Construct a table of  x ’s  and  y ’s  for  the exponential function; then construct a table for the log function by interchanging the  x ’s  and  y ’s  in the exponential function table.
b.
Example 7: Graph  g(x) = log 4 x.
Step 1.
Rewrite the log function as its corresponding exponential form; then interchange  x  and  y  to get the inverse function.

Step 2.
Create a table of values for  x  and  y  for the exponential function.

	x
	
	
	
	
	
	
	

	b x
	
	
	
	
	
	
	


Step 3.
Create a table of values for  x  and  y  for the log function by interchanging the  x  and  y  values in the table in Step 2.

	x
	
	
	
	
	
	
	

	log b x
	
	
	
	
	
	
	


Step 4.
Plot the points for the exponential function using a dashed line  and log function using a solid line.


Step 5.
Connect with a smooth curve.

7)
Objective 6:  Find the Domain of a Logarithmic Function.
a.
The domain of  f (x) = log b x  is (0, ()  or  equivalently, x > 0.

b.
Example 8:  What is the domain of  f (x) = log 5 (2x + 3)?

Step 1.
Set the argument (that is, the expression that follows “log”)  > 0
Step 2.
Solve the inequality for the domain.

Step 3.
Write the domain in interval notation.

8)
Objective 7:  Use Common Logarithms.
a.
The  common log function  has a base of 10:  f (x) = log 10  x.  The usual notation is just    log x.

b.
The properties of common log functions are the same as the properties of log functions in general.  See your book.

c.
Example 9:  Evaluate  log 10,000  without using a calculator.

Step 1.
Rewrite 10,000 as a power of 10.

Step 2.
The answer is the exponent.

9)
Objective 8:  Use Natural Logarithms.
a.
The  natural log function  has a base of e:  f (x) = log e x.  The usual notation is ln x.

b.
The properties of natural log functions are the same as the properties of log functions in general.  See your book.


c.
Example 10:  Evaluate  ln (1/e 9).
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