AP® CALCULUS AB
2012 SCORING GUIDELINES

Question 2

Let R be the region in the first quadrant bounded by y
the x-axis and the graphs of y =Inx and y =5 — x,

as shown in the figure above.
(a) Find the area of R.

(b) Region R is the base of a solid. For the solid,
each cross section perpendicular to the x-axis is

a square. Write, but do not evaluate, an 0
expression involving one or more integrals that
gives the volume of the solid.

(c) The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation
involving one or more integrals whose solution gives the value of k.

Inx=5-x = x=3.69344

Therefore, the graphs of ¥ = In x and y =5 — x intersect in
the first quadrant at the point (4, B) = (3.69344, 1.30656).

(a) Area = IOB(S -y- ey) dy
= 2.986 (or 2.985)

OR

4 5
Area = _[1 In x dx + L(S —x)dx
= 2.986 (or 2.985)

(b) Volume = LA(ln x)2 dx + Jj(S - x)2 dx

© jok(s —y—e)dy = % -2.986 (or % 2.985)
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Do not write beyond this border.
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2. Let R be the region in the first quadrant bounded by the x-axis and the graphsof y=Inx and y =5 — x, as
shown in the figure above. E!j =X X =5 _\Lj
(a) Find the area of R.

1.%071

A= §(omy-el)dy
0
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(b) Region R is the base of a solid. For the solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an expression involving one or more integrals that gives the volume of the solid.

3.093 S

V= g(\nxﬁldx + 0\ (9 fx)LdX
|

3043

(c) The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation
involving one or more integrals whose solution gives the value of k.
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Do not write beyond this border.
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2. Let R be the region in the first quadrant bounded by the x-axis and the graphsof y = Inx and y = 5 - x, as
shown in the figure above.

(a) Find the area of R.
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Boceor = LD X 0.554 = QYo voits®
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(b) Region R is the base of a solid. For the solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an expression involving one ot more integrals that gives the volume of the solid.
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(c) The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation
involving one or more integrals whose solution gives the value of .
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Do not write beyond this border.
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2. Let R be the region in the first quadrant bounded by the x-axis and the graphs of y = Inx and y = 5—x, as
shown in the figure above.

(a) Find the area of R. Y= I x \j = 5-X
: X= e Y Y= 5‘ =
ok o= ) BaL5s J
. O~
S - @)y = 2 aes
0
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Do not write beyond this border.

(b) Region R is the base of a solid. For the solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an expression involving one or more integrals that gives the volume of the solid.

T (59 - ()]

(c) The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation
involving onc or more integrals whose solution gives the value of k.

ks aﬁ(gf‘ﬁ) - (*)] dy

a-0
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AP® CALCULUS AB
2012 SCORING COMMENTARY

Question 2
Overview

Students were given the graph of a region R bounded below by the x-axis, on the left by the graph of y = In x,
and on the right by the graph of the line y = 5 — x. In part (a) students were asked to find the area of R. This

required an appropriate integral setup and evaluation. Students first needed to determine the intersection point,
(A4, B), of the two curves. The area could then be computed by solving each expression for x in terms of y and

evaluating a single integral with respect to y. Alternatively, the area could be computed by evaluating a sum of

B
two integrals with respect to x. In the first case, students would evaluate _[0 (5 —y-e ) dy and in the second

4 5
case, L In x dx + JA(S — x) dx. Part (b) asked for an expression involving one or more integrals that gives the

volume of a solid whose base is the region R and whose cross sections perpendicular to the x-axis are squares.

Students should have found the cross-sectional area function in terms of x, which is (In x)2 on the interval

1<x< 4 and (5- x)2 on the interval 4 < x < 5. These expressions are used as the integrands for two definite

integrals with the corresponding endpoints, whose sum provides the desired expression. Part (¢) asked for an
equation involving one or more integrals whose solution gives the value £ for which the line y = & divides the

region R into two smaller regions of equal area. Students should have first rewritten the equations for the curves

k
as functions of x in terms of y. Two common solutions were setting the definite integral J.o (5 —y—-e ) dy equal

. k B
to half the value of the area computed in part (a), and Io (5 —y-ée ) dy = jk (5 —y—e ) dy.

Sample: 2A
Score: 9

The student earned all 9 points.

Sample: 2B
Score: 6

The student earned 6 points: 3 points in part (a), 3 points in part (b), and no points in part (c). In part (a) the
student’s work is correct. The student works in terms of x in part (a) and correctly sums the two integrals for the
area of R. In part (b) the student’s work is correct. In part (c) the variable k£ (or an expression involving k) must
be included in the limits of the integrals in order to be eligible for points.

Sample: 2C
Score: 3

The student earned 3 points: 3 points in part (a), no points in part (b), and no points in part (c). In part (a) the
student’s work is correct. In part (b) the student is not working with the correct cross section. In part (c) the
variable k (or an expression involving k) must be included in the limits of the integrals in order to be eligible for
points.
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