AP® CALCULUS BC
2008 SCORING GUIDELINES
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Let R bethe region bounded by the graphsof y = sin(zx) and y = x3 — 4x, asshownin thefigure

above.

(@) Findtheareaof R.

(b) The horizonta line y = -2 splitsthe region R into two parts. Write, but do not evaluate, an integral
expression for the area of the part of R that is below this horizontal line,

(c) Theregion R isthe base of asolid. For this solid, each cross section perpendicular to the x-axisisa
square. Find the volume of this solid.

(d) Theregion R models the surface of asmall pond. At all pointsin R at adistance x from the y-axis,
the depth of the water is given by h(x) = 3 — x. Find the volume of water in the pond.

(@ sin(zx)=x*-4x a x=0 and x = 2 1: limits
2 . .
Areazj (sin(zx) - (x® - 4x)) dx= 4 31 1+integrand
0 1: answer
(b) x> —4x =-2 a r = 05391889 and s = 1.6751309 5. { 1: limits
The area of the stated region is j S(—Z - (x3 - 4x)) dx 1:integrand
r
2 3 2 . [ 1:integrand
(c) Volume = jo(sn(ﬂx) —(x* - 4x))" dx=19.978 2: { L+ answrer
_[? : 3 3 [ 1:integrand
(d) Volume = jo (3—x)(sin(zx) - (X* - 4x)) dx = 8.369 or 8.370 | 2: { .
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Do not write beyond this border.

CALCULUS BC
SECTION II, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.
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Do not write beyond this border.

Work for problem 1(c)
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Work for problem 1(d)

\= S& (5@ R) = (x*ux) (3-x) &%
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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.
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Work for problem 1(b)
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Do not write beyond this border.

Work for problem 1(c)

o, sehon = squart

A= st

= [ gwrma=x3+4x]"
VA gt = 29783

Work for problem 1(d)
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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.
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Work for problem 1(c)

P2 A ‘
Vs 5<s‘sr{vxﬁz~ (x3-4x) < §.715Q

Work for problem 1(d)

Nigma 4§ L (30" (B = 17,3337
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AP® CALCULUS BC
2008 SCORING COMMENTARY

Question 1
Overview

In this problem, students were given the graph of a region R bounded by two curves in the xy-plane. The points
of intersection of the two curves were observable from the supplied graph. The formulas for the curves were
given—a trigonometric function and a cubic polynomial—and students needed to match the appropriate functions
to the upper and lower bounding curves. In each part, students had to set up and evaluate an appropriate integral.
Part (a) asked for the area of R. Part (b) asked for the area of the portion of R below the line y = -2, so students

needed to use a calculator to solve for the x-coordinates of the points of intersection of y = —2 and the lower

curve to set up the appropriate integral. Part (c) asked for the volume of a solid with base R whose cross sections
perpendicular to the x-axis are squares. In part (d) students were asked to find a volume in an applied setting.
They had to determine that cross sections perpendicular to the x-axis are rectangles with one dimension in region
R and the other dimension supplied by h(x) = 3 - x.

Sample: 1A
Score: 9

The student earned all 9 points. In part (a) the student has the correct limits, integrand, and answer and earned all
3 points. In part (b) the limits are correct to three decimal places, and the limits point was earned. The student
earned the integrand point on the first presentation of the integral. The second, simplified integral is also correct.
In part (c) the student earned the integrand point with a correct integrand and earned the answer point since the
answer is correct to three decimal places. In part (d) the integrand is correct, and the answer is correct to three
decimal places.

Sample: 1B
Score: 6

The student earned 6 points: 3 points in part (a), no points in part (b), 2 points in part (c), and 1 point in part (d).
In part (a) the student has the correct limits, integrand, and answer and earned all 3 points. In part (b) the student
does not find the intersection of the cubic curve with the line y = —2, and so the limits point was not earned. The
integrand is not correct. In part (c) the integrand and answer are correct. The student earned both points. In part
(d), although the integrand is correct, the student multiplies the integral by 7z, and so the answer point was not
earned.

Sample: 1C
Score: 4

The student earned 4 points: 3 points in part (a), 1 point in part (b), no points in part (c), and no points in part (d).
In part (a) the student has the correct limits, integrand, and answer and earned all 3 points. In part (b) the student
earned the integrand point. The student does not find the intersection of the cubic curve with the line y = -2, and

so the limits point was not earned. In part (c) the student integrates a difference of squares, rather than the square
of the difference of the functions. The integrand point was not earned, and the student was not eligible for the
answer point. In part (d) the integrand is not correct, and the student was not eligible for the answer point.
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