Summary: Derivative Theorems About Min/Max/Inflection Points
In this summary, we will go through summarizing all of the theory and theorems about finding maximums and minimums with functions. We will then relate this to graphing and optimization problems. 
First, we will review all of the vocabulary and theorems that usually come up in these concepts.
Absolute minimums/maximums versus local minimum/maximums







Critical point 



Monotonic functions




Definition of an increasing function




Definition of a decreasing function




Definition of concave up



Definition of concave down



Inflection point



Extreme Value Theorem







Example Does the extreme value theorem guarantee that  will have an absolute minimum or maximum point on the interval 




Example Does the extreme value theorem guarantee that  will have an absolute minimum or maximum point on the interval 



The First Derivative Test for Local Extrema





The Second Derivative Test for Local Extrema






Examples For each of the following functions, use a) the first derivative test for extrema to find all local/absolute extrema, and then compare that result with b) the second derivative test for extrema. Then c) find the intervals of increasing/decreasing. 
a. 






b. 







The Second Derivative Test for Concavity 






What are the steps for graphing a function?







Examples For each of the following functions, use a) the second derivative test for concavity to determine the intervals of concavity. Then determine b) if there are any inflection points. Then c) complete the graph of the function. 














Examples For each of the following functions, use a) the second derivative test for concavity to determine the intervals of concavity. Then determine b) if there are any inflection points. Then c) complete the graph of the function using the steps above. 
a. 












b. 








One other application with min/max theorems are optimization problems. 
Example A rectangular garden next to a barn needs to be fenced in. Since the garden is next to the barn, the side on the barn does not need fencing. If there is 600 feet of fencing, what is the largest area that can be enclosed?
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Example Determine the rectangle of largest area that can be inscribed in a semicircle of radius 4. 
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