Lots and lots of Free Response Questions to Praatic [Chapters 6 and 7]
Please do your work on a separate piece of paper@wobserve the AP rules.

All of the following questions were found at:
http://www.collegeboard.com/student/testing/ap/pfege.html#cala
These are the sole property of ETS College Board
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Let R be the region bounded by the graphs/at sin(px) and y = x°

above.

@) Find the area oR

(b) The horizontal liney = - 2 splits the region into two parts. Write, but d®@Nevaluate, an
integral expression for the area of the parRothat is below this horizontal line.

(© The regionRis the base of a solid. For this solid, each csession perpendicular to the
X - axis is a square. Find the volume of this solid.

(d) The regionR models the surface of a small pond. At all point® at a distancex from the
y - axis, the depth of the water is given byx) =3- x. Find the volume of water in the

pond.

- 4x as shown in the figure
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A particle moves along thg - axis so that its velocity at timet 3 O is given by

v(t) =1- tan 1 gl Attimet= 0, the particle isaty = - 1.

@) Find the acceleration of the particle at titrre2
(b) Is the speed of the particle increasing or e@sing at timd = 27?
(c) Find the timet 3 O at which the particle reaches its highest point.

(d) Find the position of the particle at tirhe= 2. Is the particle moving toward the origin or away
from the origin att =27

[Remember to justify all solutions with CALCULUS!]
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Let R be the shaded region bounded by the graphs:of\& andy=e€e and the vertical line

X =1 as shown in the figure above. I
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(b) Find the volume of the solid generated wheiis revolved about the horizghtal line=1
Rx)=1- e 3%
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gionR is the base of a solid. For this solid, each<s&stion perpendicular to the
X - axis is a rectangle whose height is 5 times thgtleof its base in regioR. Find the

volume of this solid.
A bc) )5 S 25

€)) Find the area oR

(©)
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A particle moves along thg - axis so that its velocity at timi is given by
t2
v(t) =- (t+1)sin >

At time t =0, the particle is at position =1.

€)) Find the acceleration of the particle at titre2. |s the speed of the particle increasing at
t =27 Why or why not?
(b) Find all timest in the open interval < t < 3 when the particle changes direction. Justify.

(c) Find the total distance traveled by the pagtfcbm timet =0 until timet =3
(d) During the time interval £ t £ 3, what is the greatest distance between the padiull the

origin? Show all work that leads to your answer.
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Let f and g be the functions given by (X) = 2x(1— x) and g (x) = 3(X- 1)\/; forOEXE£1
The graphs off and g are shown above.
(@) Find the area of the shaded region enclosabdébgraphs off and g
(b) Find the volume of the solid generated whenstieded region enclosed by the graphg of
and g is revolved about the horizontal line= 2
(c) Let h be the function given bfa(x) :kx(l- x) for O£ X £1. For eachk > 0, the region
(not shown) enclosed by the graphsoénd g is the base of a solid with square cross sections




perpendicular to the - axis. There is a value & for which the volume of this solid is equal
to 15. Write, but do not solve, an equation inugy an integral expression that could be used
to find the value ok
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Consider the differential equatiegl-?—/X = 1—y wherex® 0
X

On the axes provided below, sketch a slope fialdife given differential equation at the eight pgsin
indicated.

(b)  Find the particular solutioy = f(X) to the differential equation with the initial catidn
f (- 1) =1 and state its domain.
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Let f and g be the functions given by (X) :% + sin(p x) andg(x)=4" X. Let Rbe the region

in the first quadrant enclosed by tlye axis and the graphs df and g, and letS be the shaded
region in the first quadrant enclosed by the graghé and g as shown above.

€)) Find the area oR
(b) Find the area o



(c) Find the volume of the solid generated wieris revolved about the horizontal line=- 1
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Let R be the shaded region bounded by the grapyt ®in x and the line= x- 2 as shown above.

@) Find the area oR
(b) Find the volume of the solid generated witeris rotated about the horizontal line=- 3

(c) Write, but do not evaluate, an integral expmsthat can be used to find the volume of the
solid generated wheR is rotated about thg - axis.
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Consider the differential equatiegqi—/ = x2(y- 1)

€)) On the axes provided below, sketch a slopd fm@l the given differential equation at the 12
points indicated.
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(b) While the slope field in part (a) is drawn atytwelve points, it is defined at every pointtire
Xy - plane. Describe all points in they - plane for which the slopes are positive.



(© Find the particular solutioy = f(x) to the given differential equation with the initia
condition f (0) =3

1999 AB2 [An oldie but goodie!]
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The shaded regioR, is bounded by the graph ¢f= x~and the liney =4 as shown above.

@) Find the area oR

(b) Find the volume of the solid generated by revij R about thex - axis

(c) There exists a numbér, k > 4, such that wherRis revolved about the ling =k, the
resulting solid has the same volume as the solmhit (b). Write, but do not evaluate, an
equation involving an integral expression that barused to find the value &f.
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(@) On the axes provided, sketch a slope fieldHergiven differential equation at the twelve
points indicated.

Consider the differential equati<}g|-a>—/X =-
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(b) Let y = f (X) be the particular solution to the differential ejpra with the initial condition
f () =- 1. Write an equation for the line tangent to thapgrof f at (:L - 1) and use it to
approximatef (1.1)

(c) Find the particular solutioy = f (X) to the differential equation with the initial catidn
f@=-1
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Let R be the region in the first quadrant bounded bygtiaghs ofy = Jx and y=
(@) Find the area oR

X
3

(b) Find the volume of the solid generated wheiis rotated about the vertical line= - 1

(© The regionR is the base of a solid. For this solid, the caesions perpendicular to the
y - axis are squares. Find the volume of this solid.



