2009 AP®° CALCULUS AB FREE-RESPONSE QUESTIONS
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Graph of f’
. . ) _ g(x) for —4<x<0
6. The derivative of a function f is defined by f’(x) = /3 .
57 -3 for 0<x<4

The graph of the continuous function f’, shown in the figure above, has x-intercepts at x = —2 and

X = 31n(§). The graph of g on —4 < x < 0 is a semicircle, and f(0) = 5.

(a) For —4 < x < 4, find all values of x at which the graph of f has a point of inflection. Justify your answer.
(b) Find f(—4) and f(4).

(c¢) For —4 < x < 4, find the value of x at which f has an absolute maximum. Justify your answer.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.
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Question 6
The derivative of afunction f is defined by
, g(x) for -4<x<0
f'(x) = /3 .
56 */* -3 for 0<x<4

T
The graph of the continuous function f’, shown in the figure above, has k : J\\ ,
0

x-interceptsat x = -2 and x = 3In(—). Thegraphof gon -4<x<0
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isasemicircle, and f(0) = 5.

(@

(b)
(©)

y

Graph of f’

For —4 < x < 4, find all values of x at which the graph of f has a point of inflection. Justify your

answer.
Find f(-4) and f(4).

For —4 < x < 4, find the value of x at which f has an absolute maximum. Justify your answer.

(@

(b)

(©)

f’ changes from decreasing to increasing at x = —2 and from
increasing to decreasing at x = 0. Therefore, the graph of f has

points of inflectionat x = -2 and x = 0.

-4
f(—4)=5+j0 g(x) dx
—5-(8-27) =273

f(4)=5+ I;(Se‘x/3 - 3) dx

X=4

=5+ (-15e/° - 3x)|

=8-1564/3

Since f’(x) > 0 ontheintervals -4 < x < -2 and

—2< X< 3In(%), f isincreasing on the interval

5
4 < < =
4< x_3ln(3).

5

Since f’(x) < 0 ontheinterval 3In(g) <x<4 fis
decreasing on the interval 3In(§) <x<4

Therefore, f has an absolute maximum at X = 3In(g).

5 {l:identifiesx=—20rx=0
1: answer with justification

2: f(-4)
1:integra
1:vaue

5:13:1(4)

1:integra

1: antiderivative

1:vaue

) {1:anSNer
| 1:justification
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