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Question 2

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

as shown in the figure above.
{(2) 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 1
expression involving one or more integrals that
gives the volume of the solid.

-X

(¢) 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 £.

Inx=5-x = x=3.69344

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

B *
() Area = J‘O (5-y-¢)ay 1 : integrand
= 2.986 (or 2.985) 3:4 1:limits
1 : answer
OR

4 5
Area=jl lnxdx+L(5—x]a‘x
= 2.986 (or 2.985)

2:int d
{by Volume = LA(In x)2 dy + J:(s - x)2 dx 3. { integrands

1 : expression for total volume

1 : integrand
©) j:(s ~y-e¥)dy =298 (or 3 2.985) 3:41: limits
1 : equation
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Question 5

Let f(x) = 2x* — 6x + 4 and g(x) = 4cos(%:rx). Let R be the region },
bounded by the graphs of £ and g, as shown in the figure above. _}
4

(a) Find the area of R.

R
(b) Write, but do not evaluate, an integral expression that gives the
volume of the solid generated when R is rotated about the s e
horizontal line y = 4. 0 /" TN

(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.

(a) Area = I;[g(x) = f{x)] dx 1 :int;grand
2 4 : < 2 : antiderivative
- L [4005(%)—:) - (2x* - 6x + 4)] dx 1 : answer
= [4 A sin (ix) - [z—xs -3x2 + 4x]:r
r 4 3 o
16 16 16 4
=—-——(—3—-12+8) =?-'§
(b) Volume = ;rj;[(tl - O - (4 - g(x) ] a ;. {2 ¢ integrand
2 , 5 1 : limits and constant
= :rJ [(4 - (2J|c2 -6x+ 4)) —(4 - 4cos(%x)) ] dx
0
(¢) Volume = I;[g(x) - f__(J'c)]2 dx 5. { 1 :i'nte.grand
2 ;; , 2 1 : limits and constant
= J; [4cos(zx) ~(2x* - 6x + 4)] dx
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Question 4
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Let R be the region in the first quadrant bounded by the graph of y = 2Vx, the horizontal line y = 6, and the _15.3_ ’
y-axis, as shown in the figure above. /2
(a) Find the areaof R. c

(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 = 7.
(c) Region R is the base of a solid. For each y, where 0 € y < 6, the cross section of the solid taken

perpendicular to the y-axis is a rectangle whose height is 3 times the length of its base in region R. Write,
but do not evaluate, an integral expression that gives the volume of the solid.

o . cm9 1 : integrand
(@ Area= [(6-2V%)ds=(6x-32) =18 3: 4 1: antiderivative
2, Fg‘l ) 1 : answer
(X = XX
VeRls
o 2 m o2 [ 2 :integrand
(®) Volume = Ejo ((? - 2‘&-) (7-6) )dx 3 { 1 : limits and constant

2

(¢) Solving y = 2Vx for x yields x = yT 3 {2 : integrand
"1 1: answer
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Each rectangular cross section has area [3-—

63 4
Volume=J~ =y dy
o 16
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Question 1

In the figure above, R is the shaded region in the first quadrant bounded by the
graph of y = 4In(3 — x). the horizontal line y = 8, and the vertical line x = 2.
(a) Find the area of R.

(b) Find the volume of the solid generated when R is revolved about the
horizontal line y = 8.

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

3] R

1: Correct limits in an integral in (a), (b),

ot (¢)
(a) Ioz(ﬁ—4hl(3-x))dr = 6.816 or 6.817 5. { i f:::ﬁnd
® x[y((6-4in(3-x)" - (8-6)) s {2
"1 1:answer

= 168.179 or 168.180

2 : int d
(c) I:(b‘ ~41n(3 - x))° dx = 26.266 or 26.267 3 { ; egran

L answer
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Question 4

Let R be the region in the first quadrant enclosed by the graphs of y = 2x and ¥y

y = x%, as shown in the figure above. X=Ya
X= 49 41 2.4
(a) Find the area of R.

(b} The region R is the base of a solid. For this solid, at each x the cross 14

section perpendicular to the x-axis has area 4(x) = sin(%x). Find the

volume of the solid. 2T M JE_ 9 4
(¢} Another solid has the same base R. For this solid, the cross sections L & 3
perpendicular to the y-axis are squares. Write, but do not evaluate, an I
integral expression for the volume of the solid. ' Ax
o 1z
2
(a) Area = -.[0 (2x - xz) dx 1 : integrand
' =2 3: 4 1:antiderivative
= 2—lx3 1 : answer
3 x={)
_4
3
2 i .
{(b) Volume =I sin(-z-x)dx 1 : integrand
¢ =2 3:4 1:antiderivative
= _Ec{,s(ﬁx) 1 : answer
T 271,
_4
T
4 2 2 : integrand
= P4 :
(¢) Volume = J; (‘5 2) 4 3 { 1 : limits

© 2008 The College Board. All rights raserved.
Vigit the College Board on the Web: www collegeboard.com.



AP® CALCULUS AB
2005 SCORING GUIDELINES

Question 1

Let £ and g be the functions given by f{x) = % +sin(zx) and g(x) = 47%, Let

g=f
R be the shaded region in the first quadrant enclosed by the y-axis and the graphs

of fand g, and let § be the shaded region in the first quadrant enclosed by the
graphs of f and g, as shown in the figure above,

(a) Find the area of R.

(b) Find the area of $.

(c) Find the volume of the solid generated when § is revolved about the horizontal
line y = -1.

N

a| h
f{x) = g(x) when %+ sin(mx) = 47,
JSand g intersect when x = 0.178218 and when x =1,
Let a4 =0.178218.
(@ L“(g(x) - f(¥)) dx = 0.064 or 0.065 t : limits
3: ¢ 1:integrand
1 : answer
) [ (/(x) - g(x)) dr = 0.410 L limits
‘ 3: 4 1:integrand
1 : answer
© [ ((7(x)+ 17 - (g(x) +1)?) d = 4558 or 4.559 ;. Iz . integrand
¢ " | 1 : limits, constant, and answer
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