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Question 2

2
Let f and g be the functions defined by f(x) =1+ x +e* ~** and

g(x) = x* — 6.5x* + 6x + 2. Let R and S be the two regions (2.4}
enclosed by the graphs of f and g shown in the figure above.

(a) Find the sum of the arcas of regions R and S.

(b) Region S is the base of a solid whose cross sections perpendicular Bb
to the x-axis are squares. Find the volume of the solid.

(c) Let A be the vertical distance between the graphs of fand g in
region S. Find the rate at which 4 changes with respect to x when

x=18.
0
(a) The graphs of y = f(x) and y = g(x) intersect in the first 1 : limits
quadrant at the points (0, 2), (2, 4), and 4.4 2:integrands
(4, B) = (1.032832, 2.401108). 1 : answer

Area = ["[g(x) = F()] dx + [ [£(3) - g(x)] d
= 0.997427 + 1.006919 = 2.004

(b) Volume = Iz[f(x) _ g(x)]z e = 1993 3. { 2 : integrand
A 1 : answer
() A(x)=/(x)- g(x) 5 { 1 : considers #
H(x)=f(x)-g'(x) “| 1:answer

K(1.8) = /'(1.8) - g'(1.8) = —3.812 (or —3.811)
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Question 2

Let R be the region enclosed by the graph of f(x) = x* — 2.3x* + 4 and

the horizontal line ¥ = 4, as shown in the figure above.
(a) Find the volume of the solid generated when R is rotated about the
. . .

horizontal line y = -2,
(b) Region R is the base of a solid. For this solid, each cross section Rk

perpendicular to the x-axis is an isosceles right triangle with a leg

in R. Find the volume of the solid.
(c) The vertical line x = £ divides R into two regions with equal areas.

Write, but do not solve, an equation involving integral expressions -

whose solution gives the value £. 0
() f(x)=4>=>x=0,23 2 : integrand

4: < 1:limits
23 :
Volume = J’TL} [(4 +2)2 - (f(x) + 2)2] dx 1: answer
= 98.868 (or 98.867)
23] 2 ;
(b) Volume = f 5(4 - f(x))" dx 3 {2 : integrand
0 ;
= 3.574 (or 3.573) 1 : answer
k 23 1 : area of one region
4— f(x))dx = 4 - dx 2

© JF@- s de= - ) {)immmoro
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Question b

Let f(x) = 2x* —6x + 4 and g(x) = 4005(%:”). Let R be the region
bounded by the graphs of f"and g, as shown in the figure above. __3
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 e

horizontal line y = 4. 0 TSN

(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.

2
(@) Arca = .[o [g(x) - f(x)] ax 1 : integrand
2 4 . < 2 antiderivative
= J' [4005 (Ex) - (2)(2 - 6x + 4):| dx 1 : answer
0 4

3 2
= 4-isin(-75—x) - 2i—3x:2 + 4x
Fid 4 3 g

_l6 (16 _16 4
- X (3 12+8)—” -

(b) Volume = nfoz[(fl - f(x))2 (4 - g(x))z] dx 3 {2 : integrand

2 " 1 : limits and constant
2 2 b4
= FIJ [(4 - (2x - 6x + 4)) - (4 - 4°°S('Ix)) } dx
0

(¢) Volume = Jj[g(x) -f (Jc)]2 dx 5 { 1 : integrand

> 5 1 : limits and constant
= J. [4cos(£x) - (2:{2 - 6x + 4)} dx
5 4
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Question 2

Let R be the region in the first quadrant bounded by

the x-axis and the graphsof y=Ilnx and y =5-x,

as shown in the figure above.

(@)
(b)

(©)

Find the area of R.

Region R is the base of a solid. For the solid,

each cross section perpendicular to the x-axis
a square. Write, but do not evaluate, an

1S

expression involving one or more integrals that

gives the volume of the solid.

The horizontal line y = & divides R into two regions of equal areca. Write, but do not solve, an equation

involving one or more integrals whose solution gives the value of k.

(a)

(b)

(©)

Ihx=5-x = x=369344

Therefore, the graphsof y =Inx and y =35

— X intersect in

the first quadrant at the point (A4, B) = (3.69344,1.30656).

B
Area =_[0 (S—y-ey)ay
= 2.986 (or 2.985)
OR
4 5
Area =L Inxdx+L(5—x)dx
= 2.986 (or 2.985)
Volume = IA(ln x)? dx + IS(S — x)? dx
1 A
jk(s—y—eY)@=l.2986 (or 15085
0 2 g2

|
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1 : integrand
1 : lmits
1 : answer

2 : integrands
1 : expression for total volume

1 : integrand
1: limits
1 : equation
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Question 3

Let R be the region in the first quadrant enclosed by the graphs of f(x) = 8x°
and g(x) = sin(zx), as shown in the figure above.
(a) Write an cquation for the line tangent to the graph of f'at x = %

(b) Find the area of R.

(c) Write, but do not evaluate, an integral expression for the volume of the solid
generated when R is rotated about the horizontal line y = 1.

(a) f(%) =1
S'(x) =245, so f(%) -

An equation for the tangent lineis y =1+ 6(x - %)

© [ (0= r@) - (1~ g(x)?) @
= ylelz((l - 8x3)2 -(1- sin(frx))z) dx

© 2011 The College Board.
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1 : integrand
2 : antiderivative
1 : answer

_ { 1 : limits and constant

2 : integrand
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Question 3
The functions f and g are given by f(x) = Yx and g(x) =6 - x. ¥
Let R be the region bounded by the x-axis and the graphs of /" and 51 y =[x
g, as shown in the figure above.

(a) Find the area of R, 1+

4.2)

(b) The region R is the base of a solid. For each y, where . : — : S
0 < y < 2, the cross section of the solid taken perpendicularto ¢ I 2 3 4 5 o\
the y-axis is a rectangle whose base lies in R and whose height is 2y. Write, but do not evaluate, an integral
expression that gives the volume of the solid.

(c) There is apoint P on the graph of /" at which the line tangent to the graph of f"is perpendicular to the graph
of g. Find the coordinates of point P.

) ! o 1 : integral
(a) Area:IOJ;dx+§-2-2:—§-x3/2 +2:%2— 3: 4 1:antiderivative
S 1 : answer
b) y=+x = x=)>* 5. 2 : integrand
y=6-x = x= -y “| 1:answer
Width = (6 — y) - »?
% 2

Volume = J.o 2y(6 ~y-y )aj/

(¢) g'(x)=-1 1: f'(x)

Thus a li dicular to the graph of g has slope 1 3¢ L equation
hus a line perpendicular to the graph of g has slope 1. ff mapiesap
N

S(x)= x
1 |

_ =] = e it

2Nx a

The point P has coordinates (% -é—)
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Question 4

(9, 6)

=X

o

Let R be the region in the first quadrant bounded by the graph of y = 2vx, the horizontal line y = 6, and the

y-axis, as shown in the figure above.

(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 horizontal line vy = 7.

(¢) 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.

0 v=b 1 : integrand
(a) Area = .[0 (6- ZJ;) dx = (6x - %xﬂz) =18 3: < 1:antiderivative
x=0
1 : answer

(b) Volume = ;z-L?((7 _ 2\/})2 —(7- 6)2) o 3. {2 : integrand

1 : limits and constant

2
(c) Solving vy = 2Jx for x yields x = yT 3. { 2 : integrand

5 2 " answer
Each rectangular cross section has area [31——][)—] ==yt

Volume = féi o
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Question 1

In the figure above, R is the shaded region in the first quadrant bounded by the i
graph of y = 4In(3 — x), the horizontal line y = 6, 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 e hth
horizontal line y = 8. ey

(0, 6) e

(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.

«Q 2.0y

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

or (c)
_ 2 1 : integrand
(@ [ (6-4In(3-x))dx = 6816 or6.817 2;{
0 1 : answer
2
(b) xjo((8—41n(3—x))2_(g—ﬁ)z)dx ;. {Z:integrand
" | 1:answer

=168.179 or 168.180

2 X
© [ (6-41(3-x)) dr = 26.266 or 26267 3 { 2 ¢ integrand

1 : answer
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Question 4
Let R be the region in the first quadrant enclosed by the graphs of y = 2x and 1\1
y= x*, as shown in the figure above.
44 (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 34
section perpendicular to the x-axis has area A(x) = sin(%x). Find the
volume of the solid. 1
(c) Another solid has the same base R. For this solid, the cross sections
perpendicular to the y-axis are squares. Write, but do not evaluate, an I
integral expression for the volume of the solid.
0 >
2 2 -
(a) Area = J- (Zx -X )cbc I : integrand
s 3: 4 1: antiderivative
- -1
=X —=x 1 : answer
3 x=0
"
3
‘ n
(b) Volume =I sin(ix) dx 1: integrand
0

3: < 1:antiderivative

T ¥=2
- __COS("X) 1 : answer
< 2 x=0
=
4
i 3 2 : integrand
(¢) Volume =J (ﬁ - %) dy 3. { : 1p e.bran
o\ = 1 : limits
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Question 4

Let R be the region bounded by the graphs of y = vx and 4“

y = -g— as shown in the figure above.

(a) Find the area of R.

(b) The region R is the base of a solid. For this solid, the
cross sections perpendicular to the x-axis are squares. Lt R
Find the volume of this solid.

(c) Write, but do not evaluate, an integral expression for the

volume of the solid generated when R is rotated about 1 2 3
the horizontal line y = 2.

i o[ %=4 1 : integrand
(a) Area = j (JE - %) dx = %.’.’3‘,2 - -%— = g— 3: < 1:antiderivative
0 x=0 1 : answer
4 2 4 2
(b) Volume = J (J; - %) dx = J [x —581%. XTJ dx 1 : integrand
0 0 3: < 1 : antiderivative
1 : answer
225 AT g
2 5 12 T 15
4 B
A ”J [(2 _ %)2 _ (2 3 J})ZJ d 3. { 1: ymlts and constant
3 2 2 : integrand
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Question 1

Let R be the region bounded by the graphs of y = sin(zx) and y = x> — 4x, as shown in the figure

above.

(a) Find the area of R.

(b) The horizontal line y = =2 splits the 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) The region K is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a
square. Find the volume of this solid.

(d) The region R models the surface of a small pond. At all points in R at a distance x from the y-axis,
the depth of the water is given by ii(x) =3 — x. Find the volume of water in the pond.

(a) sin(zx)=x—4xat x=0and x =2 1 : limits
2 3: 4 |:integrand
Area = sin(zx) = (2 —4x))dx=4
JO( o ( )) 1 : answer
(b) x* —4x=-2 at r = 0.5391889 and s = 1.6751309 - { 1 : limits
The area of the stated region is I 5(—2 = (13 - 4x)) dx 1 : integrand
T
(¢) Volume J.z(s' (7x) - (o 4;:))2 dx = 9.978 > { I integrand
= m - - =9 .
0 1 : answer

(d) Volume = | (3= x)(sin(7x) - (x* - 4x)) dr = 8369 or 8370 | 2:

2 { 1 : integrand
0

1 : answer
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Question 1

Let R be the region in the first quadrant bounded by the graphs of y = vx and y = %—

(a) Find the area of R.
(b) Find the volume of the solid generated when R is rotated about the vertical line x = —1.

(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the y-axis are
squares. Find the volume of this solid.

The graphs of y = Vx and y = % intersect at the points
(0, 0) and (9, 3).

9
@) (JI - i] dx =45 1 ; limits
3: 4 1:integrand
OR 1 : answer

3

(b) JFJ‘ ((3y w1 = (y2 - 1)2) dy 1 : constant and limits
? 207 4: ¢ 2:integrand
= Tﬁ = 130.061 or 130.062 1 : answer

(©) _f;(3y - yz)?' dy =8.1

5 { I : integrand
" | 1: limits and answer
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Question 1

Let R be the region in the first and second quadrants bounded above by the graphof y =
1+ x

below by the horizontal line y = 2.
(a) Find the area of R.
(b) Find the volume of the solid generated when R is rotated about the x-axis.

{c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the
x-axis are semicircles. Find the volume of this solid.

20
7 =2 when x = £3 1 : correct limits in an integral in
*x (a), (b), or (¢)
3 ..
(@ Area =J. ( =L . 2} dx =379610r37.962 | 2 { % USRI
3\l +x 1 : answer
? 20 \ 2 : integrand
(b) Volume = 7 [—2] -2% |dx = 1871190 | 3: {“'
S\M+x 1 : answer
3 1{ 20 2 2 : integrand
(c) Volume = % (—[ — ZD dx 3: { -1leg
2 ) g2\ 4 a2 1 : answer
(20 :
o EJ. ( - 2] dx = 174268
8 s\ +x

© 2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professicnals) and www.collegeboard.com/apstudents (for students and parents).



AP® CALCULUS AB

2007 SCORING GUIDELINES (Form B)

Question 1

2
Let R be the region bounded by the graph of y = ¢**™* and the
horizontal line y = 2, and let .S be the region bounded by the graph of

2
y = e***" and the horizontal lines y = 1 and y = 2, as shown above.

(a) Find the arca of R.
(b) Find the area of S.

r
e

(c) 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 = 1.

~1. - 0 R
2x—x2 _ -
e = 2 when x = 0.446057,1.553943
Let P = 0.446057 and Q =1.553943
0 , 1 : integrand
(a) Areaof R =f (ez"‘-" - 2) dx = 0514 3:4 1. limits
g 1 : answer
(b) ¥ _ 1 when x = 0, 2 u 1 : integrand
3:49 1:limits
2 2 :
Areaof § = J. (ez""c - l)dx — Areaof R 1 answer
0
= 2.06016 — Areaof R =1.546
OR
P 2 2 2
f (eZH —1)dr+(Q—P}-1+f (eZH —l)dx
0 0
=0.219064 + 1.107886 + 0.219064 =1.546
Off 5.2 N2 2 2 : integrand
(¢) Volume = 7z (ex*x —l) -(2-1) de 3:{ ’ .
P 1 : constant and limits
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