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At ¢ =0 a particle starts at rest and moves along a line in such a way that at time ¢ its acceleration K Ag)

is 2477 feet per second per second. Through how many feet does the particle move during the first 35

2 seconds? ’
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The acceleration of a particle moving along the x-axis at time ¢ is given by a(f) =6¢-2 . If the |
velocity is 25 when ¢ =3 and the position is 10 when ¢ =1, then the position x(f) = 1993 AR
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The rate of change of the altitude of a hot-air balloon is given by r(t) = 1> — 412 + 6 for 0 < ¢ < 8. Which of Cole
the following exprsssions gives the change in altitude of the balloon during the time the altitude is decreasing?
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A particle moves along the x-axis with velocity given by v(t) =3¢+ 6t for time ¢>0. If the
particle is at position x=2 at time 7 =0, what is the position of the particle at =17
. x(eY=72 X)=7
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Let F(x) be an antiderivative of M If F(1)=0, then F(9)= % be ‘%E
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The regions A, B, and C in the figure above are bounded by the graph of the function f and the x-axis. If the

3

area of each region is 2, what is the value of J'_3 (f(x)+ Ddx ?
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The graph of f, the derivative of f, is the line shown in the figure above, If £(0) = |

5, then £(1) =
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F) = £00 + §F'ax
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At time ¢ >0, the acceleration of a particle moving on the x-axis is a(f) =t+sint. At t =0, the 1997 AR

velocity of the particle is —2. For what value ¢ will the velocity of the particle be zero? 37\
Caolc
A) 1.02 “(B) 148 ) (C) 185 281 E) 3.4
) 10 ® 148 ) (© ©) 2 ® De-2
= \& +a nt)dt vie) = £5 <cost - |
v(io)= -2= —,i,_'(o)" cos(d) +C += \.478

2= -\ +C  -)l=c o
The area of the region bounded by the curve y = e**, the x-axis, the y-axis, and the line x =2 is 969 AD
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The area of the region bounded by the lines x = 0,x=2, and y =0 and the curve y=e
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Which of the following represents the area of the shaded region in the figure above? |
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The area of the region enclosed by the curve y = g the x-axis, and the lines x =3 and x=4 is a5 A

L Cole
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What is the area of the region in the first quadrant enclosed by the graphs of y =cosx, y = x, a91 AB B3
and the y-axis?
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The volume of the solid obtained by revolving the region enclosed by the ellipse x° +9 y2 =9

about the x-axis is

° shf‘m\‘b ba 3
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A region in the first quadrant is enclosed by the gra{phs of y= ¢, x =1, and the coordinate axes’
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If the region is rotated about the y-axis, the volume of the olid that is generated is represénted by

which of the following integrals?
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The base of a solid S is the region enclosed by the graph of y = NInx, the line x =e, and the

1qa7? AB B4
Cola

x-axis. If the cross sections of S perpendicular to the x-axis are squares, then the volume of § is
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Find the velume of the solid generated by revolving the region bounded by y = J; and the lines y=2 and

x=0 about:

a) the x-axis
b) the y-axis
¢) theline y=2
d) theline x=4
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colevlador
2. A particle moves along a straight line. For 0 < z < 5, the velocity of the particle is given by
vit) =2+ (t2 + 3t)6/5 —#%, and the position of the particle is given by s(r). It is known that s(0) = 10.
(a) Find all values of ¢ in the interval 2 < ¢ < 4 for which the speed of the particle is 2.

(b) Write an expression involving an integral that gives the position s(z). Use this expression to find the
position of the particle at time ¢ = 5.

(c) Find all times ¢ in the interval 0 < ¢ < 5 at which the particle changes direction. Justify your answer.

(d) Is the speed of the particle increasing or decreasing at time ¢ = 4 ? Give a reason for your answer.
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2007 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTION I1, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

caloulatnr

1. Let R be the region in the first and second quadrants bounded above by the graph of y = " 22l and below

+x
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.
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2013 AP° CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTION II, Part A
Time—30 minutes
Number of problems—2

A graphing calculater is required for these problems.
colevlator

1. On a certain workday, the rate, in tons per hour, at which unprocessed gravel arrives at a gravel processing plant

2
is modeled by G(t) = 90 + 4500s(t—], where ¢ is measured in hours and 0 < ¢ < 8. At the beginning of the

18

workday (¢ = 0), the plant has 500 tons of unprocessed gravel. During the hours of operation, 0 < ¢ < 8, the
plant processes gravel at a constant rate of 100 tons per hour.

(a) Find G’(5). Using correct units, interpret your answer in the context of the problem.

(b) Find the total amount of unprocessed gravel that arrives at the plant during the hours of operation on this
workday.

(c) Is the amount of unprocessed gravel at the plant increasing or decreasing at time ¢ = 5 hours? Show the
work that leads to your answer. . compere  orcivi hg o plocdsing

(d) What is the maximum amount of unprocessed gravel at the plant during the hours of operation on this
workday? Justify your answer.
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