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Using Derivatives
For a given function, 
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, derivatives may be used to find local maximum and local minimum points, and

points of inflection. 
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Example 1
Find the local maxima and minima of 
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1) Plot the function to approximate the points.

2) Find the derivative.

3) Set the derivative equal to zero and solve.

4) Use the first derivative test for maximum and minimum.

5) Find the coordinates of the points.

Solution
Example 2

Find the maxima and minima of 
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 on the interval 
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1) Plot the function to approximate the points.

2) Find the derivative.

3) Set the derivative equal to zero and solve.

4) Use the first derivative test for maximum and minimum.

5) Find the coordinates of the local maximum and minimum points.

6) Compare to the endpoints on the interval to decide the global maximum and minimum points.

Solution
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Example 3

Find the local maximum and minimum points, and point of inflection of 
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Solution
Example 4

Find the point(s) of inflection of 
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Solution
For any function f, a point � EMBED Equation.3  ��� in the graph of f  is called a critical point if � EMBED Equation.3  ��� or � EMBED Equation.3  ��� is undefined.





The First Derivative Test for Local Maxima and Minima





If P is a critical point of a continuous function f,


If � EMBED Equation.3  ��� changes from negative to positive at P, then f  has a local minimum at P.


If � EMBED Equation.3  ��� changes from positive to negative at P, then f  has a local maximum at P.





The Second Derivative Test for Maxima and Minima


If � EMBED Equation.3  ���, then f  has a local minimum at � EMBED Equation.3  ���


If � EMBED Equation.3  ���, then f  has a local maximum at � EMBED Equation.3  ���


If  � EMBED Equation.3  ���, then the test tells nothing





Point of Inflection


A function f  has a point of inflection at � EMBED Equation.3  ��� if � EMBED Equation.3  ���and the function changes concavity at the point.
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