AP® CALCULUS BC
2011 SCORING GUIDELINES (Form B)

Question 3

The functions f and g are given by f(x) = Vx and g(x) =6 — x.

Let R be the region bounded by the x-axis and the graphs of f and
g, as shown in the figure above.

(a) Find the area of R.

(b) The region R is the base of a solid. For each y, where
0 < y < 2, the cross section of the solid taken perpendicular to
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the y-axis is a rectangle whose base lies in R and whose height is 2y. Write, but do not evaluate, an integral

expression that gives the volume of the solid.

(c) There is a point P on the graph of f at which the line tangent to the graph of f is perpendicular to the graph

of g. Find the coordinates of point P.
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Width = (6 — y) - *

Volume = J.O22y(6 -y- yz) dy

(c) g'(x)=-1
Thus a line perpendicular to the graph of g has slope 1.
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The point P has coordinates (
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3:

1 : integral
1 : antiderivative
1 : answer

2 : integrand
1 : answer

s f(x)
1 : equation
1 : answer
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NO CALCULATOR ALLOWED

CALCULUS AB
SECTION II, Part B
Time—60 minutes
Number of problems—4

No calculator is allowed for these problems.

Do not write beyond this border.

Work for problem 3(a)
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-8~ Continue problem 3 on page 9.
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Do not write beyond this border.

Work for problem 3(c) W \ ?'\NL 'l:D "r- )

“19p10q ST} PuoAaq LM JOU O]

3 = Fixed 737080 (1 %ed
T B N T
A - A - )
B ) = %Xy ==1 =D
2% Py o 30 [6-%) ,

C
T > =1

VARR €
=1
- i—- - = :L
\Xo Y ) Seﬁﬁ;kz Z>
R (025, 05)
-9- GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

NO CALCULATOR ALLOWED

CALCULUS AB
SECTION II, Part B
Time—60 minutes
Number of problems—4

No calculator is allowed for these problems.
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Work for problem 3(a)
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-8~ Continue problem 3 on page 9.
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NO CALCULATOR ALLOWED
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Work for problem 3(c)
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-9- GO ON TO THE NEXT PAGE.
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NO CALCULATOR ALLOWED

CALCULUS BC
SECTIONII, Part B
Time—60 minutes
Number of problems—4

No calculator is allowed for these problems.

y=1() &2

Do not write beyond this border.

Work for problem 3(a)
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Continue problem 3 on page 9.



Do not write beyond this border.

l Work for problem 3(b)
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Work for problem 3(c)
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-9- GO ON TO THE NEXT PAGE.
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AP® CALCULUS BC
2011 SCORING COMMENTARY (Form B)

Question 3

Sample: 3A
Score: 9

The student earned all 9 points.

Sample: 3B
Score: 6

The student earned 6 points: 3 points in part (a), no points in part (b), and 3 points in part (c). In parts (a) and (c)
the student’s work is correct. In part (b) the student’s integrand was not eligible for any points.

Sample: 3C
Score: 4

The student earned 4 points: 1 point in part (a), no points in part (b), and 3 points in part (c). In part (a) the
student earned the integral point. The student’s antidifferentiation is incorrect. The student was eligible for the
answer point, but the work contains an arithmetic error. In part (b) the student’s integrand is incorrect and so was
not eligible for any points. In part (c) the student’s work is correct.
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