AP® CALCULUS AB
2011 SCORING GUIDELINES (Form B)

Question 4

Consider a differentiable function f having domain all positive real numbers, and for which it is known that

f'(x) = (4-x)x7 for x > 0.

(a) Find the x-coordinate of the critical point of f. Determine whether the point is a relative maximum, a
relative minimum, or neither for the function f£. Justify your answer.

(b) Find all intervals on which the graph of f is concave down. Justify your answer.

(c) Given that f(1) = 2, determine the function f.

(@ f(x)=0atx=4
f'(x)>0for0<x<4
f'(x) <0 for x > 4
Therefore f has a relative maximum at x = 4.

b) f"(x)= x4 (4- x)(—3x_4)
= —x7 —12x 4370
=2x*(x-6)

_ 2(x—6)

x4

f"(x)<0for0<x<6

The graph of f is concave down on the interval 0 < x < 6.

© f(x)=2+ J.lx(4t_3 -7 dr

=2+ [—2t’2 + t’ljt:x

t=1

=3-2x2 +x !
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Continue problem 4 on page 11.
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AP® CALCULUS AB
2011 SCORING COMMENTARY (Form B)

Question 4

Sample: 4A
Score: 9

The student earned all 9 points. In part (c) the student’s differential does not match the variable in the integrand, but
no points were deducted.

Sample: 4B
Score: 6

The student earned 6 points: 1 point in part (a), 2 points in part (b), and 3 points in part (c). The student was
eligible for 1 of the 3 points in part (a), which was earned by showing that f has a relative maximum at x = 4. In
part (b) the student correctly computes f"(x), so the first 2 points were earned. In part (c) the student’s work is

correct.

Sample: 4C
Score: 3

The student earned 3 points: no points in part (a), 2 points in part (b), and 1 point in part (¢). In part (a) the
student incorrectly declares that both x = 0 and x = 4 are x-coordinates of critical points. In part (b) the student
correctly computes f"'(x), so the first 2 points were earned. The student’s interval is incorrect, so the answer

point was not earned. In part (¢) the student presents a differential equation solution. For a correct solution, the
first point was earned for a correct antiderivative, the second point for use of the initial condition, and the third
point for the answer. This student’s antiderivative is incorrect, so the first point was not earned. The initial
condition is used correctly, so the second point was earned. Because the student’s antidifferentiation is incorrect,
the student was not eligible for the answer point.
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