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Concavity

• A point where a curve changes its direction of concavity  
   is called an inflection point.

Thus there is a point of inflection at any point where the 
second derivative changes sign.

Slopes of these tangents 
are decreasing

Slopes of these tangents 
are increasing

Inflection Points

• Notice where the 
  tangents are drawn...

  Below the curve: concave up
  Above the curve: concave down
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Second Derivative Test for Local Extrema
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Example:
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Example:
Using the function: 

Determine each of the following...
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Let's look at homework question... 

Example:
Using the function: 

Determine each of the following...
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Example:
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Warm­Up
The graph of the derivative of a function f on the interval
[­4 , 4] is shown below:

(a) On what intervals is f increasing?

(b) On what intervals is the graph of f concave up?

(c) At what x­coordinate does f have local extrema?

(d) What are the x­coordinates of all inflection points of the
      graph of f ?

Determine the regions of concavity and all inflection points for the 
following function:
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Asymptotes

Examine the limits of f(x) as x approaches 

Horizontal Asymptote
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Examine the limits of f(x) as x approaches 
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Vertical Asymptote

Example:

x = 2x = ­1

Use limits to examine the behaviour of 
the function near the asymptotes
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Sketch the following function:

Be sure to examine...
• Intercepts
• Asymptotes (vertical and horizontal)
• Regions of increase/decrease
• Local extrema
• Regions where concave up/down
• Inflection points
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