AP® CALCULUS AB

2006 SCORING GUIDELINES (Form B)

Question 1

3 2

x> x X
T—T—5+3cosx. Let R
be the shaded region in the second quadrant bounded by the graph of f,
and let S be the shaded region bounded by the graph of f and line /,

the line tangent to the graph of f at x = 0, as shown above.
(a) Find the area of R.

Let f be the function given by f(x) =

(b) Find the volume of the solid generated when R is rotated about the
horizontal line y = 2.

(c) Write, but do not evaluate, an integral expression that can be used
to find the area of S.

For x <0, f(x)=0 when x =-1.37312.
Let P =—1.37312.
0
= = 1
(a) Areaof R jp £(x) dx = 2.903 5 {1
0 2
(b) Volume = ;sz((f(x) +2)° - 4) dx = 59.361 1
4:42
1
(¢) The equation of the tangent line ¢ is y =3 — %x. 1
3:41
The graph of f and line / intersect at 4 = 3.38987. 1
4 1
Areaof S = j ((3 —Ex) - f(x)) dx
0
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CALCULUS AB
SECTION II, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

Do not write beyond this border.

Work for problem 1(a)

b
hrea & = |00 dx
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Continue problem 1 on page 5.
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Do not write beyond this border.

Work for problem 1(b)
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| Work for problem 1(c)
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GO ON TO THE NEXT PAGE.
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CALCULUS AB
SECTION II, Part A

Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

Do not write beyond this border.

Work for problem 1(a)
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Continue problem 1 on page 5.
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| Work for problem 1(b)
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Do not write beyond this border.

| Work for problem 1(c) l
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GO ON TO THE NEXT PAGE.
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' CALCULUS BC -
SECTIONII, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

Do not write beyond this border.

l Work for problem 1(a)

LoundS @@ exterd foen

—[.37%(2 4. ©

*I2DI0A STU1 DUOAIQ 1LIM 10U O(T

. N 0
°e xR X x
A&: ? 3 - i ‘{’ ZCOSX O’?(
-1.37312

- 2.903 2

Continue problem 1 on page 5.
=4-

© 2006 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



I1C

Do not write beyond this border.

BVork for problem 1(b)
o YNt X *
- (x> 5" =% +3c05%) = 3
2
-(.373/2

Work for problem 1(c)
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GO ON TO THE NEXT PAGE.
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AP® CALCULUS AB
2006 SCORING COMMENTARY (Form B)

Question 1
Overview

This problem presented students with two regions. Region R was bounded in the second quadrant by a graph and
the two axes. Region S was bounded by the graph and the line tangent to the graph at one point. Students needed
to use integration to find two areas and a volume. In order to answer parts (a) and (b), students also had to find a
zero of the function to obtain bounding values for region R. Part (a) asked students to find the area of R. Part (b)
asked students to find the volume of the solid generated by rotating R about a horizontal line. In part (c) students
had to find the equation of the tangent line and the x-coordinate of a point of intersection of the line and the graph
in order to write an integral expression for the area of S.

Sample: 1A
Score: 9

The student earned all 9 points.

Sample: 1B
Score: 6

The student earned 6 points: 2 points in part (a), 1 point in part (b), and 3 points in part (c). The work in part (a)
is correct. In part (b) the student earned the limits and constant point. The student writes an integral for rotation
about the x-axis and does not consider the horizontal line y = —2. Because of this error in the integrand, the

student was not eligible for the answer point. The work in part (c) earned all 3 points.

Sample: 1C
Score: 4

The student earned 4 points: 2 points in part (a) and 2 points in part (b). The work in part (a) is correct. In part (b)
the student earned the limits and constant point. The student earned 1 of the 2 integrand points. The first term of
the integrand is incorrect since 2 was not added to f(x). Because of this error in the integrand, the student was
not eligible for the answer point. In part (c) the equation of the tangent line is not found, so the tangent line point
was not earned. Since an equation for a tangent line was not found, the student could not earn the integrand point.
In addition, the student did not earn the limits point for estimating the intersection point from the given graph.
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