AP® CALCULUS AB
2009 SCORING GUIDELINES

Question 4

Let R betheregioninthefirst quadrant enclosed by the graphs of y = 2x and y

A
y = x2, asshownin the figure above.
4+ 2,4
(@ Findtheareaof R
(b) Theregion R isthe base of asolid. For this solid, at each x the cross 3+
section perpendicular to the x-axis has area A(X) = sin(%x). Find the
volume of the solid. 1
() Another solid has the same base R. For this solid, the cross sections R
perpendicular to the y-axis are squares. Write, but do not evaluate, an I
integral expression for the volume of the solid.
o 1
2
€) Areazjo(ZX—xz)dx 1:integrand
2 3: 4 1: antiderivative
2 1 3™
=X ==X 1: answer
3 x=0
_4
3
2 (7
(b) Volume :f sin(fx) dx 1:integrand
0 o2 3: 4 1:antiderivative
= —ECOS(E X) 1: answer
74 2 x=0
_4
T
4 2 2
y [ 2:integrand
C = - = 3:
() Volume L(W 2) dy {1:Iimits
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NO CALCULATOR ALLOWED

CALCULUS AB
SECTIONII, Part B
Time-—45 minutes

Number of problems—3

No calculator is allowed for these problems.

Do not write beyond this border.
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E Work for problem 4(a)
a
y= ar A X
A
As f () - (x2) dx
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Continue problem 4 on page 11.
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Work for problem 4(b)J
V= (A
T
* V""(‘)J-E\‘n ( g ‘x)]dx U= %K
£ ao- ,gdu

v = T o2
0 - COS5 a‘)\J

[~

[_-Cos w o+ c050>

2w

Work for problem 4(c)
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GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

Work for problem 4(a) |
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Work for problem 4(b)
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Work for problem 4(c)
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Continue problem 4 on page 11.
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| Work for problem 4(b)
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AP® CALCULUS AB
2009 SCORING COMMENTARY

Question 4

Overview

Students were given the graph of a region R bounded by two curves in the xy-plane, y = 2x and y = x2. The
points of intersection of the two curves were shown on the supplied graph. In part (a) students were asked to find
the area of R, which required an appropriate integral (or difference of integrals), antiderivative, and evaluation.
Part (b) asked students to find the volume of a solid whose cross-sectional area (perpendicular to the x-axis) at
z
2
evaluate the integral. Part (c) asked students to write, but not evaluate, an integral expression for the volume of a
solid whose base is the region R and whose cross sections perpendicular to the y-axis are squares.

each x is given by A(x) = sin( ) Students had to set up the appropriate integral and find an antiderivative to

Sample: 4A
Score: 9

The student earned all 9 points.

Sample: 4B
Score: 6

The student earned 6 points: 3 points in part (a), 2 points in part (b), and 1 point in part (c). In part (a) the
student’s work is correct. In part (b) the student earned the first point for a correct integrand. The student’s
u-substitution is incorrect. The student was eligible for and earned the answer point. In part (c) the student’s
answer is correct for the volume of the solid with square cross sections perpendicular to the x-axis. This special

2 2
case of IO (2x = x*)" dx earned 1 point.

Sample: 4C
Score: 3

The student earned 3 points: 2 points in part (a), 1 point in part (b), and no points in part (c). In part (a) the student

% as 1.667. In part (b) the student

earned the first point for a correct integrand. The student’s u-substitution is incorrect, and the student was not
2

earned the first 2 points. The student incorrectly reports the correct answer of

eligible for the answer point since lcos(l x) is negative. In part (c) the student did not earn any points for the

2 2

integrand since it is not of the form (f(y) — g( y))2. The student’s limits are incorrect.

0

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



