2009 AP®° CALCULUS AB FREE-RESPONSE QUESTIONS
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5. Let f be a function that is twice differentiable for all real numbers. The table above gives values of f for

selected points in the closed interval 2 < x < 13.

(a) Estimate f’(4). Show the work that leads to your answer.

13

(b) Evaluate -[2 (3 = 5f’(x)) dx. Show the work that leads to your answer.

13
(c) Use a left Riemann sum with subintervals indicated by the data in the table to approximate Jz f(x) dx.

Show the work that leads to your answer.

(d) Suppose f”(5) =3 and f”(x) < 0 forall x in the closed interval 5 < x < 8. Use the line tangent to the
graph of f at x = 5 to show that f(7) < 4. Use the secant line for the graph of f on 5 < x < 8 to show

that f(7) > %

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

© 2009 The College Board. All rights reserved.

Visit the College Board on the Web: www.collegeboard.com.

-5-

GO ON TO THE NEXT PAGE.



2009 AP®° CALCULUS AB FREE-RESPONSE QUESTIONS

A

NN
T3

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.

END OF EXAM
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Question b
X 2 3 5 8 13
f(x) 1 4 2 3 6

Let f beafunction that istwice differentiable for al real numbers. The table above gives values of f for
selected pointsin the closed interval 2 < x < 13.

(@

Estimate f’(4). Show the work that leads to your answer.

13
(b) Evaluate '[ 5 (3—5f’(x)) dx. Show the work that leads to your answer.

13
(c) Usealeft Riemann sum with subintervalsindicated by the datain the table to approximate _[2 f(x) dx.

(d)

Show the work that leads to your answer.

Suppose f’(5) =3 and f”(x) <0 for al x intheclosedinterval 5 < x < 8. Usetheline tangent to
thegraph of f a x =5 to show that f(7) < 4. Usethe secant linefor thegraphof f on 5< x <8 to

show that f(7) > g.

(@

(b)

(©)

(d)

f(5)- £(3) _

5-3 -3

t/(4) =

[P3-5t0) = [ 3dk—5[ " t(x) ok
2 2 2
—3(13-2)—5(f(13) - f(2)) = 8

jzls F(x) dx = F(2)(3-2)+ f(3)(5-3)
1 £(5)(8—5)+ f(8)(13-8) =18

An equation for the tangent lineis y = -2+ 3(x - 5).
Since f”(x) < 0 foral x intheinterval 5< x < 8, the
line tangent to the graph of y = f(x) a x =5 liesabove
thegraph for all x intheinterval 5< x < 8.

Therefore, f(7)<-2+3-2=4.

An equation for the secant lineis y = -2 + g(x— 5).

Since f”(x) < 0 foral x intheinterval 5< x < 8, the
secant line connecting (5, f(5)) and (8, f(8)) liesbelow
thegraphof y = f(x) foral x intheinterval 5 < x < 8.

Therefore, f(7) > -2+ g 2= %
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. answer

uses Fundamenta Theorem
of Calculus
answer

. left Riemann sum
: answer

: tangent line
:shows f(7) <4
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: shows f(7) 2
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