? AP Calculus BC Notes — Concavity, Points of Inflection, and the Second Derivative Test

x. 1 For f(.\‘)=%.\'4 —6x" +x—3, determine:

a. The intervals of concavity.
b.  The values of x at which f(x) has a point of inflection.

-F'()‘)= Xa—l2x+‘ £) s concave wup ov (=0, -2)u(2, ®) ble £°6) >o.
el 3"1—:':0 L£¥) Us coucave dowut oun (-2,2) ble £x) <o.
X =
'F'.'+. g N L ¥ £(» has a I e @lxt—l,l blc
-2 2 £(x) ahanges sStguns

Ex. 2 Given the graph of f'(x), find the values of x at which Ex. 3 Given the graph of f"(x) , find the values of x at which

the graph of f(x) has a point of inflection. the graph of f(x) has a point of inflection.
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Ex. 4 Does the tangent line to the graph of f(x) =xe "at x=1lie above of below the graph of f(t) ? Justify your answer.
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The Second Derivative Test for Extrema

a) Indicate the relative extrema on the graph of f(x).

b) What do you know about the value of /'(x)at each extrema?

ftv)=0

¢) What do you know about the value of /"(x) at each extrema?
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Ex. 5 Use the second derivative test to find the relative extrema of f'(x) =x'=2x".
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Ex. 6 Use the second derivative test to find the relative extrema of f(x)=+/2x—2cosx on the interval [0,27].
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