Pre-Calculus Notes





Name ____________________________

4.4  “Logarithmic Functions”




Date _________________   Period _____

Since all one – to – one functions have inverse functions, the exponential function, 
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where a > 0, a ≠ 1, has an inverse.  The inverse of the exponential function is called the logarithmic function.
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The logarithmic function,
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, is read “y is the logarithm of x to the base of a ”, or “y is log base a of x ” and is defined by 
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The domain of the logarithmic function is (0, ∞).  (The range of the exponential function!)


The range of the logarithmic function is
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.  (The domain of the exponential function!)

Example 1:  Change each exponential to logarithmic form.
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Example 2:  Rewrite each log in exponential form and solve for x.
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To find the exact value of a log, we write the log in exponential form and then use the property,
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Example 3:  Find the exact value of each log.
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To graph the logarithmic function, remember that it is the inverse of the exponential function, and will reflect across the line y = x.
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Example 4:  Graph the function, 
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Properties of the graph of log functions, 
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· Domain 
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· x-intercept is (1, 0), no y-intercept 

· y-axis is a vertical asymptote 

· 
[image: image19.wmf].

log

x

y

a

=

is an increasing function if a > 1 and decreases if 0 < a < 1

· Graph contains points (1, 0), (a, 1), and (
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· Graph is smooth, continuous, no corners or gaps

Example 5:  Find the domain of each log function:
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Special logarithm functions:

· The common logarithm function is the log function with base 10.  

             When the base is not indicated, it is understood to be 10.
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· The natural logarithm function is the log function with base e.  It is written with a special symbol, ln, instead of log.
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Example 6:  Use your calculator to determine the value of each log to three decimal places:
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Example 7:  Use transformations to graph the function,     
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                  Determine the domain, range, 

                 and vertical asymptote of the graph.

Example 7:  Use transformations to graph the function,     
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Determine the domain, range, 
       and vertical asymptote of the graph.

Solving logarithmic equations:

· Isolate the log

· Convert to exponential form

· Solve the exponential equation

· Find the domain of the equation and check to make sure the solution is within the domain 

Example 8:  Solve each equation:
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Using logs to solve exponential equations:

· Change to a log expression

· Solve for the EXACT value of the variable

· Use calculator to approximate the solution

Example 9:  Solve each equation:
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Assignment:  pp. 269 – 271; # 9, 11, 21, 23, 25, 33 – 47 odd, 53, 57, 59, 67-74, 75, 77, 91 – 109 odd
[image: image36.jpg]Rewrite each equation in exponential form.
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Rewrite each equation in logarithmic form.
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Rewrite each equation in exponential form.
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Rewrite each equation in logarithmic form.
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Identify the domain and range of each. Then sketch the graph.
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