AP Calculus BC Review Notes Curve Analysis and Optimization

You should be able to . . .

* Analyze a function for increasing/decreasing, relative/absolute extrema, concavity, %

points of inflection, etc.
Situation Indicates
flcy=0 f increasing at ¢
flcy<Q f decreasing at ¢
f{o)=0 horizontal tangent at ¢

' f)=0,f(c)<0. filc™)»0 relative minmum at ¢
fey=0.f(c)>0. flcH<0 relative maximum at ¢
fey=0, f"e)>0 relative minmmum at ¢
f@=0 f1)<0 relative maximum at ¢
flay=0.f()=0 Surther investrigarion required
fc)=0 concave upward
fc)y<0 concave downward
fc)=0 Surther investigarion required

fcy=0. fc)<0, f(c) >0 point of inflection
fe)=0. f(c)>0. f{c)<0 point of inflection
f(o) exists, f'(c) does not exist  possibly a vertical tangent; possibly an absolute max. or min.

Ex 1) For each function, analyze where the function is increasing or decreasing, concavity, extrema -
and points of inflection. ]
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Ex 2) Given f'(x), find where f(x) is increasing or decreasing. State the values of x where

extrema occur.
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1ave the properties indicated in the 1ab

X 0 O<x<l |1 ]1cx<2 2. 2<x<3
fx) ! Positive | 0 | Negative -1 Negpative
J(x) | Undefined | Negative | 0 | Negative | Undefined Positive
S7(x) | Undefined | Positive |0 Negative | Undefined | Negative
{a) Find the y-coordinate of each point at which J attains an absolute maximum value
or an absolute minimum value. For each x-coordinate you give, state whether f
altains an absolute maximum or an absolute minimum.
(b}  Find the x-coordinate of each point of inflection on the graph of £ Justify your
ANSWer.
{c) Inthe xy-plane provided below, sketch the graph of a function with all the given
characteristics of f . ;
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Ex 4) Find all post of the absolute extrema over the given interval: ¥ = x* + 6x* + 9x + 3; [-4, 0]
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Ex 5) Find the dlmensmns of the recTangle of th¢ largest area\ﬂg‘r has its base on the x-axis and

its other two vertices above the x-axis an% the | parabola y=9-x
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