AP® CALCULUS AB
2013 SCORING GUIDELINES

Question b

Let f(x)=2x" —6x+4 and g(x) = 4cos(%7rx). Let R be the region

bounded by the graphs of f and g, as shown in the figure above. _A
4
(a) Find the area of R.

(b) Write, but do not evaluate, an integral expression that gives the
volume of the solid generated when R is rotated about the R
horizontal line y = 4.

(c) The region R is the base of a solid. For this solid, each cross section O S~———"\
perpendicular to the x-axis is a square. Write, but do not evaluate, an integral expression that gives the
volume of the solid.

2
(@) Area = Io [g(x)— f(x)] dx 1 : integrand
> 4 : < 2 :antiderivative
= L |:4COS(%X) - (2x2 —6x + 4):| dx 1 : answer
4 2,3 ?
=4 ‘—sin(lx) | 2 3x? 4 4x
V4 4 3 0
_l6 (16 _ _l6_4
oz ( 3 12+ 8) oz 3
j— 2 2 2 .1
(b) Volume = HIO [(4 - f(x))" —(4-g(x)) ] dx 3 2 : integrand
2 " | 1 : limits and constant
- 4— (25 AV - (4 - dcos(Z x|\
=7 . ( —( X —6x+ )) —( - cos(zx)) dx
2
(¢) Volume = Io [g(x)—f (x)]2 dx 5. 1 : integrand
) ) " | 1 : limits and constant
= L |:4cos(%x) - (Zx2 —6x + 4)} dx
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5. Let f(x) =2x* —6x+4 and g(x) = 4cos(%7z:x). Let R be the region bounded by the graphs of f and g, as

shown in the figure above. 2
(a) Find the area of R.
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(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 4.

3, A, .
Vo= 5(( A _@ Jg«s_;La @} ) d

(©) Thé region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an integral expression that gives the volume of the solid.
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5. Dot e 2% wipvph and el 4cos(%—7tx)., Let R be the region bounded by the graphs of f and g, as
shown in the fighre above. .
(a) Find the area of R.

?uws%WX>—Q,x“’ - bx ”“) ax =
A |

o 0= 227 xS

0 ¢

‘“’5{‘(\{1\‘«)‘), 2 5 3 |

'}

3}

(o 5 - 2 Y+ 30) )

-19p10q Sy} puoAaq glfqm j0u o]

Unauthorized copying or reuse of ' Continue problem 5 on page 19.

any part of this page is iliegal. -18-

© 2013 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



i

Do not write beyond this border.

5

T wEERa
NO CALCULATOR ALLOWED

(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 4.
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V= A @—éx”»@x :ru)ff@— g wst&mﬁf)b’\

(c) Theregion R is the base-of a solid. For this solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an integral expression that gives the volume of the solid.
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5. Let f(x)=2x* —65+4 and g(x) = 4cos(—i:7rx). Let R be the region bounded by the graphs of f and g, as

‘shown in the figure above.

(a) Find the area of R. e o fa’
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(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 4.

((4exs (57x) —»»4‘) ((mf“ww%) 7Ddx

o

(c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a square.

Write, but do not evaluate, an integral expression that gives the volume of the solid.

g
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AP® CALCULUS AB
2013 SCORING COMMENTARY

Question 5
Overview

Students were given the graph of a region R bounded below by the graph of the function f and above by the
graph of the function g, where f(x) = 2x* —6x +4 and g(x) = 4cos (%ﬂx). In part (a) students were asked to

find the area of R, requiring an appropriate integral setup and evaluation. Students needed to correctly evaluate
2
Io (g(x) = f(x)) dx. Part (b) asked for an integral expression for the volume of the solid obtained by rotating the

region R about the horizontal line y = 4. Students needed to set up an integral where the integrand represents a
cross-sectional area of a circular disc with inner radius (4 — g(x)) and outer radius (4 — f(x)). This yielded the

2
integral ﬂjo [(4 — (X)) -(4- g(x))z] dx. Part (c) asked for an integral expression for the volume of the solid

whose base is the region R and whose cross sections perpendicular to the x-axis are squares. Here the required

integrand was (g(x) — f(x))>.

Sample: bA
Score: 9

The student earned all 9 points.

Sample: 5B
Score: 6

The student earned 6 points: 2 points in part (a), 2 points in part (b), and 2 points in part (c). In part (a) the student
earned the integrand point and polynomial antiderivative point. The answer point was not earned due to incorrect
distribution of the negative sign. In part (b) the student earned both integrand points. The student uses incorrect
limits and did not earn the third point. In part (c) the student’s work is correct.

Sample: bC
Score: 3

The student earned 3 points: 2 points in part (a) and 1 point in part (b). In part (a) the student earned the integrand
point and polynomial antiderivative point. The answer point was not earned because of the incorrect distribution
of the negative sign. In part (b) the student earned the first integrand point for one correct radius. Because the
difference of the squares of the radii is reversed, the student did not earn the second integrand point. The constant
of 7 is missing, so the third point was not earned. In part (c) the student did not earn the integrand point and
therefore did not earn the limits and constant point.
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