

Section 3.4 (Concavity and the Second Derivative Test)

[image: http://cdn-1.analyzemath.com/calculus/concavity/concavity_2.gif]Examine the slopes of the tangent lines in the following graph of a concave down function.

Is there a critical point?  relative maximum / minimum?

Are the slopes increasing or decreasing?

If f ``(x) > 0 for all x in a given interval (2nd derivative is positive, meaning that the slopes of the tangent lines are increasing), then f(x) is concave up on that interval.

If f ``(x) < 0 for all x in a given interval (2nd derivative is negative, meaning that the slopes of the tangent lines are decreasing), then f(x) is concave down on that interval.

What if f ``(x) = 0?

Example:  Determine open intervals on which the graph of f(x) = x3 – 3x2 + 1 is concave up or concave down.









Example:  Determine open intervals on which the graph of f(x) =  is concave up or concave down.









A point of inflection on the graph of f is a point (f ``(x) = 0) where concavity changes from down to up (or vice versa)

Example:  Find the points of inflection and discuss concavity of f(x) = 2x4 – 8x + 3
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Second derivative test when f `(c) = 0 and f ``(c) exists:

1. If f ``(c) > 0, then f has a relative minimum at (c,f(c))
2. If f ``(c) < 0, then f has a relative maximum at (c,f(c))

Example:  Find all relative extrema of f(x) = x3 – 5x2 + 7x





Homework problems: 2,5,7,13,19,22,37,39,47,51,79 (required)  27,52,75 (recommended)
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