MAC 2233 Hybrid

Derivative Tests (Topics 14, 15)

Complete and bring to class on Feb. 24, 2009

The First Derivative Test provides valuable information about the behavior of a function.


A function ______________________ if 
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A function ______________________ if 
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The possible extreme points occur if 
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= ______ or if 
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 is _______.

An extreme point may be either a m___________ or a m_____________.  

A maximum occurs if the graph changes from ________________ to _______________. 

A minimum occurs if the graph changes from ________________ to _______________.

Let’s look a two examples.

Example 1:  
[image: image5.wmf]43

()4

fxxx

=-


Domain:





[image: image6.wmf]()

fx

¢

= ________________________

Set 
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= 0 and solve for x.  The possible extreme points are x = _______________.

Now do a number line analysis to determine the actual extreme point(s).

Based on the number line:


[image: image8.wmf]()

fx

is increasing for __________________ 
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is decreasing for __________________ 
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 has a _______________ point at (                             ).  

Example 2:  
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Set 
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= 0 and solve for x.  The possible extreme points are x = _______________.

Now do a number line analysis to determine the actual extreme point(s).

Based on the number line:
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is increasing for __________________ 
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is decreasing for __________________ 

Does 
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 have extreme points?           Why or why not?

What information about the graph of a function is provided by the function itself?

What information about the graph of a function is provided by the first derivative?

The last piece of information needed to completely describe the graph of a function is to discuss the bend, or the shape, of the graph.  The bend of a graph is called its concavity.  A graph may be concave up or concave down.

A graph is concave up if all the tangent lines are below the curve.  A graph is concave down if all the tangent lines are above the curve.

Just as graphs can be both increasing and decreasing, so graphs can be both concave up and concave down.  Consider the graph of 
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, whose graph is shown below.  Do you see both types of concavity?
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The point where a graph changes direction is called an extreme point.  The point where the concavity of a graph changes is called an inflection point.  

In the graph above, where are the inflection points?
To determine the concavity of a graph and the inflection point(s), we use the Second Derivative Test.
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Example 3:  Discuss concavity and locate the inflection point(s) for 
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Set 
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0 and determine the critical values:  x = ____________________

Do a number line analysis to determine concavity and inflection points.

Based on the number line,
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 is concave up for __________________ 

 

[image: image23.wmf]()

fx

 is concave down for __________________ 
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 has a point of inflection at 

Example 4:  Discuss concavity and locate the inflection point(s) for 
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Set 
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0 and determine the critical values:  x = ____________________

Do a number line analysis to determine concavity and inflection points.

Based on the number line,
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 is concave up for __________________ 
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 is concave down for __________________ 
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Second Derivative Test





Given a function � EMBED Equation.DSMT4  ���,





the graph is concave up if � EMBED Equation.DSMT4  ���


the graph is concave down if � EMBED Equation.DSMT4  ���


the graph has an inflection point if � EMBED Equation.DSMT4  ���
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