4.4:  Concavity and the Second Derivative Test

A.  Definition of Concavity

Let f be differentiable on an open interval I.  The graph of f is concave upward on I if f’ is increasing on the interval and concave downward on I if f’ is decreasing on the interval.

B.  Theorem 3.7:  Test for Concavity
1.   If f’’(x) > 0 for all x in I, then the graph of f is concave upward in I.

2.   If f’’(x) < 0 for all x in I, then the graph of f is concave downward in I.

C.  Concavity changes at the point of inflection.  


Theorem 3.8:  Points of Inflection


If (c, f(c)) is a point of inflection of the graph of f, then either f’’(c) = 0 or f’’ does not exist at x = c.

D.  Table Used For Second Derivative Test to Test for Concavity
1.   Determine the possible points of inflection where the second derivative equals zero or is undefined.

2.   Determine your test intervals.

3.   Determine the sign of the second derivative in each test interval.

4.   Make you final conclusion about concavity.  
	Interval
	
	
	

	Test Value
	
	
	

	Sign of f’’(x)
	
	
	

	Conclusion
	
	
	


Examples:  p 210: 2, 10, 20
D.  The Second Derivative Test To Find Relative Extrema.

Let f be a function such that f’(c) = 0 and the second derivative of f exists on an open interval containing c.

1. If f’’(c) > 0, then f(c) is a relative minimum.

2. If f’’(c) < 0, then f(c) is a relative maximum.

If f”(c) = 0, the test fails.  In such cases, you can use the  First Derivative Test.
E.  Table for Second Derivative Test to Test for Extrema
1.   Find the critical numbers.

2.   Find the y values of the points that will be possible relative extrema.

3. Determine the sign of the second derivative at these points.  If f’’(x) = 0 you must use the first derivative test to determine if the point is a relative extreme value.

	Point
	
	
	

	Sign of f’’(x)
	
	
	

	Conclusion
	
	
	


Examples:  p 227: 34, 40

Application:  p 229: 75

