AP Calculus BC

ARCALCULUSIEXAN

ALENGEACGERTEL

=)

Exam Review

1 | AP Calculus Review



Here's what to expect for the next 5 weeks:

Part I:

Part Il:

1. Every assignment is graded, and NO LATE PAPERS WILL BE ACCEPTED. If you are going to
miss class, please have someone bring your paper to me when it is due.

2. All graded assignments are determined on an AP scale as follows:

Percent AP Grade Class Grade (out of 100%)
84-100 5 100
68-83 4 90
45-67 3 80
29-44 2 70
1-28 1 60
0 0 0

The mock exam will follow a slightly different scale.

3. To help with the grading process, please turn in homework assignments at the beginning of
class and classwork assignments before you leave class. Remember, no late papers can be
accepted!

4. Bring your notebook and notecards to class everyday — you may leave your textbooks at

home, if you like.

ABOUT THE EXAM

Multiple Choice (1 hour and 45 minutes total, 45 questions)

Section A (60 minutes): 30 multiple choice questions. Calculators are not allowed on this
portion of the exam.

Section B (45 minutes): 15 multiple choice questions. Any Tl calculator except the TI-92 is
allowed on this portion of the exam. You may use 2 approved calculators on the exam. Only
about 1/3 of questions will need a calculator, however; the remainder are generally theory or
longer “thinking" questions.

Free Response (90 minutes, 6 multi-part questions)

Section A (30 minutes): 2 problems for which calculators may be used.

Section B (60 minutes): 4 problems — no calculators allowed. In addition, you may continue to
work on the first 2 free-response problems, without calculator, time permitting.
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General Tips for the Exam

Show all work.

Always show how you set up the problem, even if you use the calculator to find the derivative or integral. An
answer without an integral will not get full credit, even if it is correct. Graphs or sign charts used as justification
MUST be labeled.

Do not round partial answers.
Never round within the problem; round answers to 3 decimal places (AP) or 3 sigfigs (IB) only at the last step of
the problem.

Do not let the points at the beginning keep you from getting the points at the end.
If you can do part (c) without doing (a) and (b), do it. If you need to import an answer from part (a), make a
credible attempt at part (a) so that you can import the (possibly wrong) answer and get your part (c) points.

If you use your calculator to solve an equation, write the equation first.
An answer without an equation might not geft full credit, even if it is correct.

Do not waste time erasing bad solutions.

If you change your mind, simply cross out the bad solution after you have written the good one. Crossed-out
work will not be graded. If you have no better solution, leave the old one there. It might be worth a point or
two.

Do not use your calculator for anything except:

(a) graph functions, (b) compute numerical derivatives, (c) compute definite integrals, and (d) solve equations.
In particular, do not use it to determine max/min points, concavity, inflection points, increasing/decreasing,
domain, and range. (You can explore all these with your calculator, but your solution must stand alone.)

Be sure you have answered the problem.
For example, if it asks for the maximum value of a function, do noft stop after finding the x at which the
maximum value occurs.

Always include units.
Be sure to express your answer in correct units if units are given.

If you can eliminate some incorrect answers in the multiple-choice section, it is advantageous to
guess.

Otherwise it is not. Wrong answers can often be eliminated by estimation, or by thinking graphically. Also,
never select more than 4 of the same MC responses in a row.

If they ask you to justify your answer, think about what needs justification.

They are asking you to say more. If you can figure out why, your chances are better of telling them what they
want to hear. For example, if they ask you to justify a point of inflection, they are looking to see if you realize
that a sign change of the second derivative must occur.

Know the Lingo

Accumulator function is an integral with a variable in the limits. Difference Quotient is the slope formula.
Symmetric Derivative is the limit of the difference quotient taken at equal “distances” from the point in
question. Increasing at a decreasing rate implies a climbing function that is concave down; decreasing at a
decreasing rate implies a falling function that’'s concave up, etc.; a picture will help you with these concepfs.
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Tables #1 Name
Non Calculator Date Period__
t 0 1 2 3 4 5 6
(minutes)
C(t) 0 5.3 8.8 11.2 12.8 13.8 14.5
(ounces)

above.

Hot water is dripping through a coffeemaker, filing a large cup with coffee. The amount
of coffee in the cup attime t, 0 < t < 6, is given by a differentiable function C, where t is
measured in minutes. Selected values of C(t), measured in ounces, are given in the table

a.) Use the datain the table to approximate €'(3.5). Show the computations that lead to

your answer, and indicate units of measure.

b.) Isthere atimet, 2 <t <4, at which C'(t) = 22 Justify your answer.

c.) Use a midpoint sum with three subintervals of equal length indicated by the date in the
table to approximate the value of %fOG C(t)dt. Using correct units, explain the meaning of

%f: C(t)dt in the context of the problem.

d.) The amount of coffee in the cup, in ounces, is modeled by B(t) = 16 — 16e~%4t, Using
this model, find the rate at which the amount of coffee in the cup is changing when t = 5.
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Tables #2 Name
Non-Calculator Date Period

X 2 3 5 8 13

f(X) 1 4 -2 3 6

Let f be a function that is twice differentiable for all real numbers. The table above gives
values of f for select points in the closed interval 2<x<13.

a.) Estimate f'(4). Show the work that leads to your answer.

b.) Evaluate '[213(3—f'(x))dx. Show the work that leads to your answer.

c.) Use a left Riemann sum with subintervals indicated by the data in the table to
approximate Ll3 f(x) dx. Show the work that leads to your answer.
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Tables #3 Name
Non-Calculator Date Pd.
Train A runs back and forth on an east-west i 0 2 5 3 12
. . ) . (minutes)
section of railroad track. Train A’s velocity,
v, (1) 0| 100 | 40 | -120 | -150
measured in meters per minute, is given by a  (meters/minute)

differentiable function V,(t), where t is measured

in minutes. Selected values for V,(t) are given in the table.

a.) Find the average acceleration of train A over the interval 2<t<8.

b.) Do the data in the table support the conclusion that train A's velocity is —100 meters

per minute at some time t with 5<t<8¢ Give areason for your answer.

c.) Attime t=2, train A’s position is 300 meters east of the Origin Station, and the frain is
moving to the east. Write an expression involving an integral that gives the position of frain
A, in meters from the Origin Station, at time t=12. Use a frapezoidal sum with three
subintervals indicated by the table to approximate the position of the train at time t=12.

d.) A second train, train B, travels north from the Origin Station. At time t the velocity of
train B is given by v (t)=-5t*+60t+25, and at time t=2 the train is 400 meters north of

the station. Find the rate, in meters per minute, at which the distance between train A

and train B is changing at time t=2.
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Applications #1 Name
Calculator Date Period__

The rate at which people enter an auditorium for a rock concert is modeled by the
function R given by R(t) =1380t* —675t° for 0<t <2 hours; R(t) is measured in people per
hour. No one is in the auditorium at time =0, when the doors open. The doors close
and the concert begins at time t=2.

a.) How many people are in the auditorium when the concert begins?

b.) Find the time when the rate at which the people enter the auditorium is a
maximum. Justify your answer.

c.) The total wait time for all the people in the auditorium is found by adding the
time each person waits, starting at the time the person enters the auditorium and
ending when the concert begins. The function w models the total wait time for all
the people who enter the auditorium before time t. The derivative of w is given by
w'(t) =(2-t)R(t). Find w(2)-w(1), the total wait time for those who enter the

auditorium after time t=1

d.) On average, how long does a person wait in the auditorium for the concert to
begine Consider all people who enter the auditorium after the doors open, and
use the model for total wait time from part (c).
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Applications #2 Name
Calculator Date Period__

Mighty Cable Company manufactures cable that sells for $120 per meter. For a cable
of fixed length, the cost of producing a portion of the cable varies with its distance from
the beginning of the cable. Mighty reports that the cost to produce a portion of a
cable that is x meters from the beginning of the cable is 61/x dollars per meter. (Note:
Profit is defined to be the difference between the amount of money received by the
company for selling the cable and the company’s cost of producing the cable.)

a.) Find Mighty's profit on the sale of a 25-meter cable.

b.) Using correct units, explain the meaning of .[23:6\/§dx in the context of this

problem.

c.) Write an expression, involving an integral, that represents Mighty's profit on the
sale of a cable that is k meters long.

d.) Find the maximum profit that Mighty could earn on the sale of one cable. Justify
your answer.
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Applications #3 Name
Calculator Date Pd.
Grass clippings are placed in a bin, where they decompose. For 0<t <30, the amount of

grass clippings remaining in the bin is modeled by A(t) =6.687(0.931)', where A(t) is

measured in pounds and t is measured in days.
a.) Find the average rate of change of A(t) over the interval 0<t<30. Indicate units of

medasure.

b.) Find the value of A'(15). Using correct units, interpret the meaning of the value in the
context of the problem.

c.) Find the time t for which the amount of grass clippings in the bin is equal to the
average amount of grass clippings in the bin over the interval 0<t<30.

d.) For t>30, L(t), the linear approximation to A at t=30, is a better model for the
amount of grass clippings remaining in the bin. Use L(t) to predict the time at which there

will be 0.5 pound of grass clippings remaining in the bin. Show the work that leads to your
answer.

9 | AP Calculus Review



Graphs #1° Name
Non-Calculator Date Period__

(8.5)

1
1
t t T X

(5.-2)

The figure above shows the graph of f’, the derivative of a twice-differentiable function f,
on the closed inferval 0 < x < 8. The graph of f' has horizontal tangent linesatx =1, x = 3,
and x = 5. The areas of the regions between the graph of f’ and the x —axis are labeled in
the figure. The function f is defined for all Real numbers and satisfies f(8) = 4.

a.) Find all values of x on the open interval 0 < x < 8 for which the function f has a local
minimum. Justify your answer.

b.) Determine the absolute minimum value of f on the closed interval 0 < x < 8. Justify
your answer.

c.) On what open intervals contained in 0 < x < 8 is the graph of f both concave down
and increasing? Explain your reasoning.

d.) The function g is defined by g(x) = (f(x))3. If f(3) = —g, find the slope of the line
tangent to the graph of g at x = 3.
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Graphs #2 Name
Non-Calculator Date Period

A particle moves along the x-axis so that its velocity at time t, for 0<t <6, is given by a
differentiable function v whose graph is shown above. The velocity is 0 at t=0, =3, and
=5, and the graph has horizontal tangents at t=1 and t=4. The areas of the regions
bounded by the f-axis and the graph of v on the intervals [0, 3], [3., 5], and [5, 6] are 8,
3, and 2, respectively. At time t=0, the particle is at x=-2.
a.) For 0<t<6, find both the time and the position of the particle when the particle
is farthest to the left. Justify your answer.

b.) For how many values of t, where 0<t <6, is the particle at x=-82 Explain your
reasoning.

c.) Ontheinterval 2<t<3,is the speed of the particle increasing or decreasing?
Give areason for your answer.

d.) During what time intervals, if any, is the acceleration of the particle negative?
Justify your answer.
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Graphs #3 Name
Non-Calculator Date Pd.
The function f is defined on the closed interval

[-5.4]. The graph of f consists of three line

Segments and is shown in the figure to the right. (-5.2) I
Let g(x) = f()dt. NS

q 1

Graph of F i (4,-4)

a.) Find g(3).

b.) On what open intervals contained in -5< x<4 is the graph of g both increasing and
concave down? Give areason for your answer.

c.) The function h is defined by h(x):%. Find h'(3).

d.) The function p is defined by p(x) = f (x*—x). Find the slope of the line tangent to the
graph of p at the point where x=-1.
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Area/Volume #1 Name
Calculator Date Period

Let f and g be the functions given by f(x)=e* and g(x)=Inx.

a.) Find the area of the region enclosed by the graphs of f and g between x :%

and x=1.

b.) Find the volume of the solid generated when the region enclosed by the graphs

of f and g between x =% and x=1 is revolved about the line y=4.

c.) Let h be the function given by h(x) = f (x)—g(x). Find the absolute minimum

value of h(x) on the closed in’rervol% <x <1, and find the absolute maximum

value of h(x) on the closed interval %s x<1. Show the analysis that leads to your

answers.
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Area/Volume #2 Name

Non-Calculator Date Period___
Let f(x)=e*. Let R be the region in the first y
quadrant bounded by the graph of f, the )
coordinate axes, and the vertical line x=k, /Ek, ety
where k>0. The region R is shown
in the figure.
U R
0 K

a.) Write, but do not evaluate, an expression involving an integral that gives the
perimeter of R in terms of k.

b.) Theregion R isrotated about the x—axis to form a solid. Find the volume, V , of
the solid in terms of k.

c.) The volume V , found in part (b), changes as k changes. If %:% determine
v when k = 1
dt 2
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Area/Volume #3 Name
Non-Calculator Date Pd.

Let R be the shaded region bounded by the graph
y=xe¥, the line y =—2X, and the vertical line x=1,
As shown in the figure to the right.

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 y=-2.

c.) Write, but do not evaluate, an expression involving one or more integrals that gives the
perimeter of R.
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Differential EQuations #1 Name
Non-Calculator Date Period___

Consider the differential equation g—i:l— y. Let y=f(x) be the particular solution to this

differential equation with the initial condition f(1)=0. For this partficular solution, f(x)<1
for all values of x.

a.) Use Euler's method, starting at x =1 with two steps of equal size, to approximate
f(0). Shwo the work that leads to your answer.

b.) Find Iin?;%x)l. Show the work that leads to your answer.

c.) Find the particular solution y = f(x) fo the differential equation % =1-y with the
X

initial condition f(1)=0.
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Differential Equations #2° Name
Non-Calculator Date Period___
X 1 11 12 1.3 14
f'(x) 8 10 12 13 145

The function f is twice differentiable for x>0 with f(1)=15 and f"(1)=20. Values of f"',
the derivative of f, are given for selected values of x in the table above.

a.) Write an equation for the line tangent to the graph of f atx=1. Use this line to

approximate f(1.4).

b.) Use a midpoint Riemann sum with two subintervals of equal length and values

from the table to (:1|O|oroxirn<:1’reJlll'4 f'(x)dx. Use the approximation for LM f'(x)dx to

estimate the value of f (1.4). Show the computations that lead to your answer.

c.) Use Euler's method, starting at x=1 with two steps of equal size, to approximate

f(1.4). Show the computations that lead to your answer.

d.) Write the second-degree Taylor polynomial for f about x=1. Use the Taylor

polynomial to approximate f(1.4).
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Differential EQuations #3 Name
Non-Calculator Date Period__

Consider the differential equo’rion‘;—z =y%2(2x + 2). Lety = f(x) be the particular solution to
the differential equation with initial conditionf (0) = —1.

a.) Find lin(1) [D*1 - show the work that leads to your answer.
xX—

sinx

b.) Use Euler's method, starting at x = 0 with two steps of equal size, to approximate f (%)

c.) Findy = f(x), the particular solution to the differential equation with initial condition

£(0) = —1.
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Parametric #1 Name
Calculator Date Period

At fime t, a particle moving is the xy—plane is at position (x(t),y(t)), where x(t) and y(t)
are not explicitly given. For t>0, %=4t+1 and z—¥=sin(t2). At time t=0, x(0)=0 and

y(0)=—4.
a.) Find the speed of the particle at time t=3, and find the acceleration vector of the
particle at time t=3.

b.) Find the slope of the line tangent to the path of the particle at time t=3.

c.) Find the position of the particle at time t=3.

d.) Find the total distance traveled by the particle over the time interval 0<t<3.
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Parametric #2 Name
Calculator Date Period

Fort>0, a particle is moving along a curve so that its position at fime t is(x(t), y(t)). At

timet =2, the particle is at position (1,5). It is known that % :—'t:rz and %:sinzt .
e

a.) Is the horizontal movement of the particle to the left or to the right at timet=2¢
Explain your answer. Find the slope of the path of the particle at timet=2.

b.) Find the x—coordinate of the particle’s position at timet=4.

c.) Find the speed of the particle at timet=4. Find the acceleration vector of the
particle at time t=4.

d.) Find the distance fraveled by the particle from time t=2 to t=4.
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Parametric #3 Name
Calculator Date Period

A particle is moving along a curve so that its position at time t is (x(t), y(t)), where
x(t)=t*-4t+8 and y(t) is not explicitly given. Both x and y are measured in meters,

and t is measured in seconds. It is known that %zte”—l.

a.) Find the speed of the particle atf time t=3 seconds.

b.) Find the total distance traveled by the particle for 0<t<4 seconds.

c.) Find the time t, 0<t <4, when the line tangent to the path of the particle is
horizontal. Is the direction of motion of the particle toward the left or toward the right
at that time? Give areason for your answer.

d.) There is a point with x-coordinate 5 through which the particle passes twice. Find
each of the following.
i) The two values of t when that occurs
ii.) The slopes of the lines tangent to the particle’s path at that point

iii.) The y-coordinate of that point, given y(2)—3+l
e
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Polar #1 Name
Calculator Date Period__
The graphs of the polar curves r = 3 ”

and r = 4 — 2sinf are shown in the figure. [

5w

The curves intersect when 6 = g and 8 = -

a.) Let S be the shaded region that is inside the graph of r = 3 and also outside the graph
of r = 4 — 2sinf. Find the area of §.

b.) A particle moves along the polar curve r = 4 — 2sin8 so that at time t seconds, 8 = t2.
Find the time t in the interval 1 < t < 2 for which the x —coordinate of the particle’s position
is —1.

c.) For the particle described in part (b), find the position vector in terms of t. Find the
velocity vector at time t = 1.5.
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Polar #2 Name
Calculator Date Period

The graphs of the polar
curves r=2

and r=3+2cosé

are shown in

the figure.

a.) Let Rbe the region that is inside the graph of r=2 and also inside the graph of
r=3+2cos@, as shaded in the figure above. Find the area of R.

b.) A particle moving with nonzero velocity along the polar curve given by
r=3+2cos@ has position (x(t),y(t)) at time t, with #=0 when t=0. This particle

moves along the curve so that % =3—;. Find the value of % at 9:% and interpret

your answer in terms of the motion of the particle.

c.) For the particle described in part (b), d_y:ﬂ Find the value of dy at ==

dt  do dt 3
and interpret your answer in terms of the motion of the particle.
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Polar #3 Name
Calculator Date Pd.

The graphs of the polar curves r=3 and r =3-2sin(26)

are shown in the figure to the right for 0<6< .
0 1

a.) Let R be the shaded region that is inside the graph of r =3 and inside the graph of
r =3-2sin(20). Find the area of R.

b.) For the curve r=3-2sin(260), find the value of :—2 at 9=%.

c.) The distance between the two curves changes for 0 <6 < % Find the rate at which the

distance between the two curves is changing with respect to 8 when 4 :%.

d.) A particle is moving along the curve r =3-2sin(20) so that i—fzs for all times t>0. Find

the value of E at o==.
dt 6
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Series #1 Name
Non-Calculator Date Period

The function g has derivatives of all orders, and the Maclaurin series for g is
2n+1 5

> n X X x X
-1 AT AN S
Z( ) 2n+3 3 5 " 7

n=0

a.) Using the ratio test, determine the interval of convergence of the Maclaurin series
for g.

b.) The Maclaurin series for g evaluated at x =% is an alternating series whose terms
decrease in absolute value to 0. The approximation for g(%j using the first tow
nonzero terms of this series is % Show that this approximation differs from g(%j by

less than i.
200

c.) Write the first three nonzero terms and the general term of the Maclaurin series for
9'(x).
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Series #2 Name

Non-Calculator Date Period__
A function f has derivatives of all orders at x = 0. Let B,(x) denote the nth-degree Taylor
polynomial for f about x = 0.

a.) Itis known that £(0) = —4 and that P, () = =3. Show that £'(0) = 2.

b.) Itis known that £(0) = =2 and £"'(0) = <. Find Ps(x).

c.) The function h has first derivative given by h'(x) = f(2x). It is known that h(0) = 7. Find
the third-degree Taylor polynomial for h about x = 0.
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Series #3 Name
Non-Calculator Date Pd.

. N+l An

The Taylor series for a function f about x = 1 is given by Z(—l) F(x—l)n and converges to
n=1

f(x) for |[x — 1| < R, where R is the radius of convergence of the Taylor series.

a.) Find the value of R.

b.) Find the first three nonzero terms and the general term of the Taylor series for f , the
derivative of f, about x = 1.

c.) The Taylor series for f about x = 1, found in part (b), is a geometric series. Find the
function f’ to which the series converges for |x — 1| < R. Use this function to determine f for
|[x — 1] <R.
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Practice Test #1 Name
Calculator Problem 1 Date Pd.
The rate at which rainwater flows into a drainpipe is modeled by the function R, where

R(t) = 20sin (g) cubic feet per hour, tis measured in hours, and 0 < t < 8. The pipe is
partially blocked, allowing water to drain out the other end of the pipe at a rate modeled
by D(t) = —0.04t3 + 0.4t% + 0.96t cubic feet per hour, for 0 < t < 8. There are 30 cubic feet
of water in the pipe at time t=0.

a.) How many cubic feet of rainwater flow into the pipe during the 8-hour time interval

0<t<8%¢

b.) Is the amount of water in the pipe increasing or decreasing at time t=3 hourse Give a
reason for your answer.

c.) Atwhattimet, 0 <t < 8, is the amount of water in the pipe at a minimum?2 Justify your
answer.

d.) The pipe can hold 50 cubic feet of water before overflowing. For t>8, water continues
to flow into and out of the pipe at the given rates until the pipe begins to overflow. Write,
but do not solve, and equation involving one or more integrals that gives the time w when
the pipe will begin to overflow.
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Practice Test #1 Name
Calculator Problem 2 Date Pd.
Let f and g be the functions
defined by f(x) = 1 + x + e** 2%
and g(x) = x* — 6.5x% + 6x + 2
let R and S be the two regions b 4
enclosed by the graphs of f and g ©=2
shown in the figure to the right.

2.4

a.) Find the sum of the areas of regions R and S.

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

c.) Let h be the vertical distance between the graphs of f and g in region S. Find the
rate of which h changes with respect to x when x=1.8.
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Practice Test #1 Name

Non-Calculator Problem 3 Date Pd.
Johanna jogs along a straight path. t 0| 12 | 20 24 40
For0 <t < 40, Johanna'’s velocity is (minutes)
given by a differentiable function v, v(t) 0 | 200 | 240 | —-220 | 150
where fis measured in minutes and v(t1) (meters per
is measured in meters per minute, are min)
given in the table.

a.) Use the data in the table to estimate the value of v'(16).

b.) Using correct units, explain the meaning of the definite integral f040|v(t)|dt in the

context of the problem. Approximate the value of f04°|v(t)|dt using a right Riemann sum
with the four subintervals indicated in the table.

c.) Bobisriding his bicycle along the same path. For 0 <t < 10, Bob's velocity is
modeled by B(t) = t3 — 6t? + 300, where t is measured in minutes and B(t) is measured in
meters per minute. Find Bob's acceleration at time t=5.

d.) Based on the model B from part (c), find Bob's average velocity during the interval
0<t<10.
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Practice Test #1 Name
Non-Calculator Problem 4 Date Pd.

Consider the differential equation Z—i’ =2x—y

a.) On the axes provided, sketch a slope field for
the given differential equation at the six points
indicated.

<
0

= .

b.) Find 32732’ in terms of x and y. Determine the concavity of all solution curves for the
given differential equation in Quadrant Il. Give a reason for your answer.

c.) Let y=f(x) be the particular solution to the differential equation with the initial
condition f(2)=3. Does f have a relative minimum, a relative maximum, or neither at x=22
Justify your answer.

d.) Find the values of the constants m and b for which y=mx+b is a solution to the
differential equations.
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Practice Test #1 Name

Non-Calculator Problem 5 Date Pd.
The figure shows the graph of f’, the
derivative of a twice-differentiable b
function f, on the interval [-3,4]. The
graph of f" has horizontal tangents at
x=-1,x=1,and x = 3. The area of
the regions bounded by the x-axis and
the graph of ' on the intervals [-2,1]
and [1,4] are 9 and 12, respectively. P ] (;/1’ 5 A | o

( h';:]'.-h of f*

a.) Find all x-coordinates at which f has a relative maximum. Give a reason for your
answer.

b.) On what open intervals contained in —3 < x < 4 is the graph of f both concave down
and decreasing?¢ Give a reason for your answer.

c.) Find the x-coordinates of all points of inflection for the graph of f. Give a reason for
your answer.

d.) Given that f(1)=3, write an expression for f(x) that involves an integral. Find f(4) and
f(-2).
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Practice Test #1 Name
Non-Calculator Problem 6 Date Pd.

Consider the curve given by the equationy® —xy = 2. It can be shown that % = 3yf_x

a.) Write an equation for the line tangent to the curve at the point (-1,1).

b.) Find the coordinates of all points on the curve at which the line tangent to the curve at
the point is vertical.

c.) Evaluate % at the point on the curve where x=-1 and y=1.
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Practice Test #2 Name

Calculator Problem 1 Date Pd
f 0 1 3 6 8
(hours)
R(t) 1340 1190 950 740 700
(liters/hour)

2
Water is pumped into a tank at a rate modeled by W(t) = 20006_;_0 liters per hour for
0 <t <8, where tis measured in hours. Water is removed from the tank at a rated
modeled by R(t) liters per hour, where R is differentiable and decreasingon 0 <t < 8.
Selected values of R(t) are shown in the table above. At =0, there are 50,000 liters of
water in the tank.

a.) Estimate R'(2). Show the work that leads to your answer. Indicate units of measure.

b.) Use a left Riemann sum with the four subintervals indicated by the table to estimate the
total amount of water removed from the tank during the 8 hours. Is this an overestimate or
an underestimate of the total amount of water removede Give areason for you answer.

c.) Use your answer from part b.) to find an estimate of the total amount of water in the
tank, to the nearest liter, at the end of 8 hours.

d.) For0 <t < 8, is there a fime t when the rate at which water is pumped into the tank is
the same as the rate at which water is removed from the tank? Explain why or why note
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Practice Test #2 Name

Calculator Problem 2 Date Pd
At fime t, the position of a particle moving in the v(v)
xy-plane is given by the parametric functions

(x(t), y(t)), where % = t? + sin(3t?). The graph of ,
y, consisting of three line segments, is shown in the \
figure to the right. At t=0, the particle is at position 1 2 3 q
(5.1).

N
T

a.) Find the position of the particle at t=3.

b.) Find the slope of the line tangent to the path of the particle at 1=3.

c.) Find the speed of the particle at 1=3.

d.) Find the total distance traveled by the particle from =0 to t=2.

35 | AP Calculus Review




Practice Test #2 Name
Non-Calculator Problem 3 Date Pd

(-41'_4) Graph Off (81-4) (121-4)
|
The figure above shows the graph of the piecewise-linear function f. For —4 < x < 12, the
function g is defined by g(x) = [ f(t)dt.
a.) Does g have a relative minimum, a relative maximum, or neither at x=10¢ Justify your
answer.

b.) Does the graph of g have a point of inflection at x=42 Justify your answer?e

c.) Find the absolute minimum value and the absolute maximum value of g on the interval
—4 < x < 129 Justify your answer.

d.) For —4 < x < 12, find all intervals for which g(x) < 0.
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Practice Test #2 Name
Non-Calculator Problem 4 Date Pd

Consider the differential equation Z—i’ =x% - %y.

a.) Find 32732’ in terms of x and y.

b.) Lety = f(x) be the particular solution to the given differential equation whose graph
passes through the point (-2,8). Does the graph of f have a relative minimum, a relative
maximum, or neither at the point (-2,8)¢ Justify your answer.

c.) Lety = g(x) be the particular solution to the given differential equation with g(-1)=2.

Find lim 2%=2 Show the work that leads to your answer.
x— —1 3(x+1)2

d.) Lety = h(x) be a particular solution to the given differential equation with h(0)=2. Use
Euler's method, starting at x=0 with two steps of equal size, to approximate h(1).
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Practice Test #2 Name

Non-Calculator Problem 5 Date Pd
The inside of a funnel of height 10 inches has
a circular cross sections, as shown in the
figure to the right. At height h, the radius of
the funnel is given by r = %(3 + h?), where

0 < h <10. The units of rand h are inches.

a.) Find the average value of the radius of the funnel.

b.) Find the volume of the funnel.

c.) The funnel contains liquid that is draining from the bottom. Af the instant when the
height of the liquid is h=3 inches, the radius of the surface of the liquid is decreasing at a

rate of § inch per second. At this instant, what is the rate of change of the height of the
liquid with respect to time?
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Practice Test #2 Name

Non-Calculator Problem 6 Date Pd
The function f has a Taylor series about x=1 that converges to f(x) for all x in the interval of
convergence. Itisknown that f(1) =1, f'(1) = —%, and the nth derivative of f at x=1is

given by f™(1) = (—1)"% forn > 2.

a.) Write the first four nonzero terms and the general term of the Taylor series for f about
x=1.

b.) The Taylor series for f about x=1 has a radius of convergence of 2. Find the interval of
convergence. Show the work that leads to your answer.

c.) The Taylor series for f about x=1 can be used to represent f(1.2) as an alternating series.
Use the first three nonzero terms of the alternating series to approximate f(1.2).

d.) Show that the approximation found in part c.) is within 0.001 of the exact value of
f(1.2).
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Practice Test #3 Name

Calculator Problem 1 Date Pd
h 0 2 5 10
(feet)
A(h) 50.3 14.4 6.5 2.9
(square feet)

A tank has a height of 10 feet. The area of the horizontal cross section of the tank at
height h feet is given by the function A, where A(h) is measured in square feet. The
function A is continuous and decreases as h increases. Selected values for A(h) are given
in the table above.

a.) Use a left Riemann sum with the three subintervals indicated by the data in the table to
approximate the volume of the tank. Indicate units of measure.

b.) Does the approximation in part (a) overestimate or underestimate the volume of the
tank? Explain your reasoning.

c.) The areaq, in square feet, of the horizontal cross section at height h feet is modeled by

the function f given by f(h) = So'ih. Based on this model, find the volume of the tank.
Indicate units of measure.

202

d.) Wateris pumped into the tank. When the height of the water is 5 feet, the height is
increasing at the rate of 0.26 foot per minute. Using the model from part (c), find the rate
at which the volume of water is changing with respect to time when the height of the
wateris 5 feet. Indicate units of measure.
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Practice Test #3 Name

Calculator Problem 2 Date Pd
The figure to the right shows the polar curves y

r = f(8) =1+ sinfcos (20) and r = g(6) = 2cos6 for
0<6< g Let R be the region in the first quadrant
bounded by r = f(8) and the x-axis. Let S be the S
region in the first quadrant bounded by the curve R

r = f(0), the curve r = g(8), and the x-axis.

7] ] 2

a.) Find the area of R.

b.) Theray 8 =k, where 0 < k < g divides S 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.

c.) Foreach8,0<6 < g let w(0) be the distance between the points with polar

coordinates (f(6),6) and (g(0),8). Write an expression for w(8). Find wy, the average
value of w(8) over the interval 0 < 6 < ~.

d.) Using the information in part (c), find the value of 8 for which w(8) = w,. Is the function
w(0) increasing or decreasing at that value of 8¢ Give a reason for your answer.

41 | AP Calculus Review



Practice Test #3 Name

Non-Calculator Problem 3 Date Pd
The function f is differentiable on the closed X
interval [-6,5] and satisfies f(—2) = 7. The 6.2) + 3.2)
graph of f', the derivative of f, consists of a 1
semicircle and three line segments, as shown \ i /\

in the figure to the right. L. Ko-j —

Graph of f’

a.) Find the values of f(—6) and f(5).

b.) On whatintervalsis f increasinge Justify your answer.

c.) Find the absolute minimum value of f on the closed interval [-6,5]. Justify your answer.

d.) Foreach of f"(=5) and f"(3), find the value or explain why id does not exist.
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Practice Test #3 Name
Non-Calculator Problem 4 Date Pd
At fime t = 0, a boiled potato is taken from a pot on a stove and left to cool in a kitchen.
The interval temperature of the potato is 91 degrees Celcius (°C) at time t = 0, and the
internal tfemperature of the potato is greater than 27°C for all times t > 0. The internal
temperature of the potato at time t minutes can be modeled by the function H that
satisfies the differential equation ‘2—1: = —i(H — 27), where H(t) is measure in degrees Celsius
and H(0) =91
a.) Write an equation for the line tangent to the graph of H at t = 0. Use this to
approximate the internal temperature of the potato at time t = 3.

b.) Use ‘:TI: to determine whether your answer in part (a) is an underestimate of an
overestimate of the internal temperature of the potato at time t = 3.

c.) Fort > 10, an alternate model for the internal temperature of the potato at time t
minutes is the function G that satisfies the differential equation Z—i =—(G— 27)2/3, where G(t)

is measured in degrees Celsius and G(0) = 91. Find an expression for G(t). Based on this
model, what is the internal temperature of the potato at time t = 3¢
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Practice Test #3 Name
Non-Calculator Problem 5 Date Pd

Let f be the function defined by f(x) = >

2x2-7x+5"

a.) Find the slope of the line tangent to the graph of f at x = 3.

b.) Find the x-coordinate of each critical point of f in the interval 1 < x < 2.5. Classify each
critical point as the location of a relative minimum, a relative maximum, or neither. Justify
your answers.

3 _ 2
2x2-7x+5 2x-5

c.) Using the identity that
diverges.

— ﬁ evaluate [.” f(x)dx or show the infegral

d.) Determine whether the series Zﬁzsﬁ converges or diverges. State the conditions
of the test used for determining converge or divergence.
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Practice Test #3 Name

Non-Calculator Problem 6 Date Pd
The function f has derivatives of all orders f(0)=0

for —1 < x < 1. The derivatives of f satisfy f0)=1

the conditions to the right. The Maclaurin fD0) = —n-f™0) foralln>1

series for f converges to f(x) for |x| < 1.

x3  x*

a.) Show that the first four nonzero terms of the Maclaurin series for f are x — x?z tT T
and write the general terms of the Maclaurin series for f.

b.) Determine whether the Maclaurin series described in part (a) converges absolutely,
converges conditionally, or diverges at x = 1. Explain your reasoning.

c.) Write the first four nonzero terms and the general term of the Maclaurin series for g(x) =

Jy f(©adt.

d.) Let B, G) represent the nth degree Taylor polynomial for g about x = 0 evaluated at
X = ; where g is the function defined in part (c). Use the alternating series error bound to
show that [P, (3) = g (5)| < ==

500"
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Practice Test #4 Name
Calculator Problem 1 Date Pd
People enter a line for an escalator at a rate modeled by the function r given by

f 3 f 7
44(—) [1——) for 0<t<300
r(f) = 100 300

0 for t>2300

Where r(t) is measured in people per second and tis measured in seconds. As people get
on the escalator, they exit the line at a constant rate of 0.7 person per second. There are
20 people in the line at time 1=0.

a.) How many people enter the line for the escalator during the time interval 0<t<300?

b.) During the time interval 0 <t <300, there are always people in line for the escalator.
How many people are in line at time t=300¢

c.) For t>300, what is the first fime t that there are no people | line for the escalator?

d.) For 0<t<300, at what time t is the number of people in line a minimum?¢ To the
nearest whole number, find the number of people in line at this time. Justify your answer.
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Practice Test #4 Name

Calculator Problem 2 Date Pd
Researchers on a boat are investigating plankton cells in a sea. At a depth of h meters,
the density of plankton cells, in millions of cells per cubic meter, is modeled by
plh) = 0.2h%e %% for 0 < h <30 and is modeled by f(h) for h>30. The continuous function f
is not explicitly given.
a.) Find p'(25). Using correct units, interpret the meaning of p'(25) in the context of the
problem.

b.) Consider a vertical column of water in the sea with horizontal cross section of constant
area 3 square meters. To the nearest million, how many plankton cells are in the column of
water between h=0 and h=30 meters?

c.) There is a function u such that 0 < f(h) < u(h)for all h>30and I;u(h)dh =105. The column

of water in part (b) is K meters deep, where K >30. Write and expression involving one of
more integrals that gives the number of plankton cells, in millions, in the entire column.
Explain why the number of plankton cells in the column is less than or equal to 2000 million.

d.) The boat is moving on the surface of the sea. Attime t >0, the position of the boat is
(x(1).y(t)). where x'(t)=662sin(5t)and y'(t) = 880cos(ét). Time tis measured in hours, and

x(t) and y(t)are measured in meters. Find the total distance traveled by the boat over
the time interval0 <t <.
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Practice Test #4 Name
Non-Calculator Problem 3 Date Pd
The graph of the continuous function g, the y
derivative of f, is shown in the figure to the R
right. The function is piecewise linear for T /
5<x<3, g(x)=2(x—4fPand for 3<x<6. [ |
4 /
N |
: : =! ! — x
—5-4 -3-2 _(lJ 1 23456
— -3

Graph of g

a.) If f(I)=3, whatis the value of f(-5)¢

b.) Evaluate Lég(x)dx .

c.) For =5<x <6, on what open intervals, if any, is the graph of f both increasing and

concave up¢ Give areason for your answer.

d.) Find the x-coordinate of each point of inflection of the graph of f. Give a reason for

YyOru answer.
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Practice Test #4 Name
Non-Calculator Problem 4 Date Pd

t
(years)

H(t)
(meters)

2 3 5 7 10

1.5 2 6 11 15

The height of a tree at time f is given by a twice-differentiable function H, where H(t) is
measured in meters and f is measured in years. Selected values of H(t) are given in the
table above.

a.) Use the data in the table to estimate H'(6). Using the correct units, interpret the

meaning of H'(4) in the context of the problem.

b.) Explain why there must be at least one time 1, for 2<t <10, such that H'(f)=2.

c.) Use a trapezoidal sum with four subintervals indicated by the data in the table to
approximate the average height of the tree over the time interval 2<t<10.

d.) The height of the tree, in meters, can also be modeled by the function G, given by
Glx) = 100x

1+ x
50 meters tall, the diameter fo the base of the tree is increasing at a rate of 0.03 meters
per year. According to this model, what is the rate of change of the height of the tree
with respect t time, in meters per year, at the time when the tree is 50 meters tall?

. where x is the diameter of the base of the free, in meters. When the free si
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Practice Test #4 Name
Non-Calculator Problem 5 Date Pd
The graphs of the polar curves r=4 and
r =3+ 2cos(f) are shown in the figure to the T

right. The curves intersect at 0:% and 6= 5?7[ . (
1

[
-

a.) Let R be the region that is inside the graph of r =4 and also outside the graph of
r= 3+2c:os(0), as shown in the figure above. Write an expression involving an integral for

X

the area of R.

b.) Find the slope of the line tangent to the graph of r =3+2cos(#) at 6 = %

c.) A particle moves along the portion of the curve r = 3+2cos(¢9) for 0 <6< % The

particle moves in such a way that the distance between the particle and the origin
increases at a constant rate of 3 units per second. Find the rate at which the angle 6
changes with respect to time at the instant when the position of the particle corresponds

to 0= % Indicate the unit of measure.
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Practice Test #4 Name

Non-Calculator Problem 6 Date Pd
The Maclaurin series for In(1+ x) is given by
2 3 4 n
x—X—+X——X—+....+(—1)n+]X—+
2 3 4 n

On its interval of convergence, this series converges to In(1+x). Let f be the function

defined by f(x) = xIn[H%j.

a.) Write the first four nonzero terms and the general term of the Maclaurin series for f.

b.) Determine the interval of convergence of the Maclaurin series for f. Show the work
that leads to your answer.

c.) Let P,(x) be the fourth-degree Taylor polynomial for f about x=0. Use the alternating

series error bound to find an upper bound for ‘P4(2)—f(2)‘.
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50 Multiple Choice

1. Find the instantaneous rate of change at the point indicated. f(x) = 2vx ; x = 4.

A. 0 B. Y4 C. % D. 4 E. 8
2' lim sin(x+§)—1 _
x—0 X
A. -1 B. O C. 1 D. g E. undefined

x—3 ifx <2 . .
= 2
3. Let f(x) {Zx +1lifx>2" Which of the following statements are true about f¢

l. f(2) exists
Il. fis continuous at 2
Il lin% f(x) exists

x>

A. lonly B. Il only C. lllonly D. land ll E. LI, andlll

. x*=3x2-2x+5 _
4, lim ——————=
x—o00 3x*—3x2+3x-1

A. -2/3 B. O C. 1/3 D. 1 E. 3
. sin3x_
5. }CI_I)I’(I) — =
A. -3 B. O C. 1 D. 3 E. DNE
. (2+h)5-2%
6. }ll_r)r(l)—h =
A. O B. 1 C. 32 D. 80 E. 160

7. If f(x) = 2xvx = 3vx + = then f '(x) =

3 1 3 1 3 1
A. ZVX—\/—E-F—x\/E B. 3\/x——2\/§—2x\/§ C. 3\/X—\/—§+2x\/§
4x—3 1
D. N E. 2\/x—3+—x\/§
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8. Given a function fsuch that f(1) =2, f'(1) =4, and h(x) = % what is the value of h'(1)2

A. -2 B. -1/2 C.0 D. 1 E. 2

9. If £(X)=+4sinx+2,then f'(0) =

A. -2 B. 0 C. V2 D. % E. 1
10. If f(x) = x? sin(x) + 2xcos(x), then f'(x) =
A. 2xcos(x) — 2sin(x) B. 2x + cos(x) + 2 —sin(x) C. X2cos(x) +4xsin(x) — 2cos(x)
D. x2cos(x) + 2cos(x) E. 2xsin(x) — 2cos(x)
1. Ify=xy +x2+ 1,’rhenwhenx=—],3—zis
A. Ve B. -1/2 C. -1 D. -1 E. nonexistent

The function g is continuous on [-1, 2] and differentiable on (-1, 2). If g(-1) =2 and g(2) = -4,
which of the following statements is not necessarily true.

There exists a value c on (-1, 2) such that f(c) = 0.
There exists a value c on (-1, 2) such that f ’(c) = 0.
. There exists a value c on (-1, 2) such that f(c) = -3.

There exists a value c on (-1, 2) such that f *(c) = -2.

There exists a value c on [-1, 2] such that f(c) > f(x) for all x on [-1, 2]

moQO® >

13. The graph shown depicts f ', the derivative of f. The graph of f * has x-intercepts at -1
and 2 and a relative maximum where x = 0. At which value(s) of x does f have a point of
inflection? i
A. -1 only
B. -1and?2 /
C. Oonly i b7 1

D. Oand 2 5
E. -1,0, and 2 5
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14. The function f given by f(x) = 3x5 — 4x3 — 3x has a relative maximum at x =

A. -1 B. —@ C.0 D.

“|&

15. The radius, r, of a circle is decreasing at a rate of 4 centimeters per minute. Find the rate of
change of area, A, when the radius is 5.

d—A:—ZOﬂ' B. d—A:—2007r C. d—A:2007z D. d—A=—4O71' E d—A=407r

A. .
dt dt dt dt

16. In the figure below, the area of region A is 2 and the area of region Bis 11.

Find f(f (x) — 2)dx.

A. -3

B. 3

C.7 .

D. 11

E. 15 A/ 2 3

17. If a particle is moving in a straight line with a velocity of v(t) = 2t — 3 ft/sec and its position at t = 2
seconds is -10ft, find its position at t = 5 sec.

A. 221t B. 2ft C. 10ft D. 12 ft E. 22ft

18. fol Vx(x + Ddx =

A. O B. 1 C. 16/15 D. 7/5 E. 2
5
19. If the substitution u=+x-1 is made, the integral J'X—_ldx:
X
2
5 2 2 2 2 2
A.IZZU du BJ';J du C.I uz du
U +1 LU +1 1 2(u” +1)
5 2 2
D. j 2u du E. _[ 22u du
>u”+1 LU +1
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20. [2x?(sec(x®))?dx =7?

A. —gtan(xg’) +C B. 2tan(x3) + C C. —2tan(x3) +C

D. %tan(x3) +C E. 6tan(x3) +C

21. The region between the curves y = x2 and y = v/x in the first quadrant is the base of a
solid. For this solid, each cross section perpendicular to the y-axis is a rectangle whose
height (above the xy-plane) is half of its length (in the xy-plane). Which of the following
integrals gives the volume of this solid?

A mf (Y —yH)? - G Wy - yz)) dy
Gy = yH)?dy

2
C LWy =y - (7 -v2) @
D. f; (v —y"dy
E. 2 f,(Jy —yD2dy

Calc 22. The area bounded by the curve y = %xz, the x-axis, and the lines x =k and x = 2,

where 0 < k < 2, is rotated about the x-axis. The volume of the solid formed is 5. Find the
value of k.

A. 0.002 B. 0.701 C. 0.9¢7 D. 1.565 E. 3.248

23. Find the volume of the solid formed by revolving the region bounded by y =é andy =12
2
- X about the x-axis.
12

A B0 er 8 BEe ¢ PV2r 0 -TVar BTV
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Calc 24. Find the volume of the solid formed when the area in the first quadrant between
f(x) = sin(2x) and g(x) = x is rotated about the line y = 2.

A. 0.057 B. 0.179 C. 0.576 D. 1.809 E. 3.479

25. ix (xe?nx) =

A. 2 B. 3 C. 3x2 D. £ E. 2e2x
26. If f(x) =In(2x —ex+ 3), then f'(0) is
A Ve B.2/3 C.In2 D. 1 E. 1
27. If Z—Z = ky where k is a nonzero constant, then y could be
A. 3ekxy B. 3ekx C. ex+3 D. kx +3 E. ky2+k
d —_
28. —(tan™'(x)) =
1 1 3 9 1
A. V1-x2 B. x2+1 toxZ+1 D. x2+9 E. x2+9
29. What are ALL values of p for which [~ —— dx d 2
. at are values of p forwhich J,  ~Z7= dx divergess
A. p<”h B. p>'% C.p>1 D. p<I E. all values
[¢e) X .
30. fl Tax2)? dx is
A. -1/2 B. -1/4 C. D. 2 E.

divergent
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31. [ x%sinxdx =
A. —X2C0Osx — 2xsinx — 2cosx + C
B. —x2cosx + 2xsinx —2cosx + C
C. —X2cosx + 2xsinx + 2cosx + C
D. —xg—gcosx +C

E. 2xcosx + C

32. The length of a curve from x =2 to x = 3 is given by f: J14 (12x2 — 4)2dx. Which of the
following is the equation of the curve if the curve goes through the point (2, 22)2

A. Yy =4x3—-4x B. y=4x3-4x+2 C. y=4x3-4x-2

D. y=12x2-4 E. y=12x2-94
33. Given the third degree Taylor polynomial 5 —2(x— 1) + 3(x - 1)2-6(x — 1)3 of f(x), what is
the value of
f''(1)e

A. -36 B. -6 C.0 D. 6 E. 36

34. Givenf(0)=2,f'(0) =3, and f'’(0) = 4, which of the following is the second degree
Maclaurin polynomial for f(x) 2

A. 2-3x+ 2x2 B. 2 —3x + 4x2 C. -2+ 3x—-2x2

D. 2+ 3x + 2x2 E. 2+ 3x+ 4x2
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35. Let f be the function given by f(x) = In(3 = x). The third-degree Taylor polynomial for f

aboutx=2is

—_2)2 —2\3
A. —(x—2)+%—%

B. —(x-2)- L&D
C.(x—2)+(x—-2)2+(x-2)3

Ry N3
D. (x —2) + &2 22) + &2 32)

N2 _\3
E. (x—2)—%+%

36. Lety =f(x) be the solution to the differential equation Z—z = % with initial condition f(0) = 1.

Then f(x) =

A. 2x B. 3/3x2+§

D. V3x2 + 1

C. ¥V3x+1

37. The logistic equation P(t) = % represents the population of squirrels in a 2,000 acre

forest. The population is growing fastest when the population is

A. 50 B. 100 C. 200

D. 300 E. 400

38. Which of the following series converges?e

N ——
n=14,42n

foe) n

Inn
oo
. Ynei—

”-

A. landll B. land lll C. land Il

D. llonly E. lll only
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39. For which of the following series is the Ratio Test inconclusive?

A o 1 B o 2™ C . 3n D © N E © e™
. Zn:la : Zn=1ﬁ ) Zn:l 2n3+1 ) Zn:lﬁ ) Zn:l (n-1)!

40. Which of the following series converges absolutelye

(_1)1’L+1

[ee]
. Ln=1 1.1m
(_1)1’l+1

Il. e ———
Yn=1 ncos(mn)

_\n
N, oye,
n=lanysn

A. lonly B. Il only C. lllonly D. land ll E. landlll

41. In the Maclaurin series expansion of f(x) = 8(x + 4)3/2, what is the coefficient of the x3
terme

A. -3 B. -3/8 C. -1/1¢6 D. 3/8 E. 3/2

. . co (x_z)n
42. What are all values of x for which the series )51 Tan converges?

A. -3<x<3 B. -3<x<3 C. -1<xx<5 D. -1<x<5 E. -1<x<5

43. Which of the following gives the slope of the line tfangent to the graph of the relation
given by the parametric equations x = 412 - 6t + 2 and y = -312¢

A. 8t—6 B. -6t c. X D. =L E -3

-3t 4t—-3 4
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44. Which of the following gives the length of the path described by the parametric
equations x = sin2t

and y = tan(2t) from x = % tox = %"2

A. f t [sin*t + tan?(20)dt

B. f * J&cos?t + 4sec?(2t)dt

3m/4

C. f JAsin%tcos?t + 4sec*(2t)dt

D. f \/4c052t + 4sec*(2t)dt

E. f3n/ \/2sintcost + 2sec?(2t)dt

45. Ifr(t) =<t3, 2t - 1>, thenr'(2) =

A. 4 B. 3V17 C. <8, 3> D. <12, 2> E. <12, 3>

46. The path of a particle satisfies % =< 4t3,et >. If r(0) = <1, 4>, then what is the location of
r(2)%

A. <0, 1> B. <1,3> C. <4,e*> D. <17,e2+3> E. <19, e>

47. Which of the following gives the area inside r = 2 + 2sinf and outside r = 4sin6?¢

A. f3”/ 2((2 + 2sin0)? — (4sind)?)do
B. f"”” (2 + 2sin0)? — (4sind)?)do

C. f37t/2
D. 2

((2 + 2sinB)? — (4sinf) do
T2 (2 + 25in)? — (4sind)?)de

E. f"”” 2((2 + 2sin@)? — (4sinf) dé
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48. If x=e? and y =sin(2t), then Z—i =

e?t C sin (2t) cos (2t) Ecos (2t)
cos (2t) t 2e2t T 2et et

A. 4e?cos(2t) B.

49. For what values of t does the curve given by the parametric equations x = 3 -12 -1 and
y = t4 + 212 - 8t have a vertical fangent?e

A. Oonly B. 1 only C. 0and 2/3 D. 0,2/3,and 1 E. none
50. Find & . x=12 andy=3-2t
dx
dy__2 dy__1 dy__t dy __4 dy__4
dx  t dx dx 2 dx t dx  t°
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Multiple Choice #1
Non- Calculator

Name
Date

Period

1. Attime t = 0, a particle moving in the xy —plane has velocity vector given by

v(t) = (t?,5t). Whatis the acceleration vector of the particle at time t = 3¢

(A)

(B)

(C)

(D)
(E)

45
(9, 7)
(6,5)
(2,0)
V306
V61

2. [xe** dx =

(A)
(B)
(C)
(D)

(E)

3. lim

x—0

(A)
(B)
(C)
(D)

(E)

1
Eex +C
eX’ 4+ ¢
xe*’ + C
ler +C
2
e* 4+ C

sinxcosx I

X

-1

|~ ©

S

onexistent

4. Consider the series Z;‘{;lg. If the ratio test is applied to the series, which of the following

inequalities results, implying that the series converges?

(A)
(B)
(C)
(D)
(E)

e
lim—<1

n-oo n!

lim —— <
noo (1 + 1)!
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5. Which of the following gives the length of the path described by the parametric
equations x = sin(t3) andy = e>* fromt=0tot = n?

(A) J‘n\/sinz(tg’) + el0t d¢
0

(B) .fﬂ\/cosz(t3) + e10t gt
0

(€) f \/9t4c052(t3) + 25e10t d¢
0

s
(D) f\/3t2cos(t3)+5e5tdt
0

(E) .fﬂ\/c052(3t2) + e10t 4t
0

6. Let f be the function defined. Which of the following statements about f are true?

l.  f hasalimitat x = 2.

Il. fis continuous at x = 2 x*—4 if x # 2
: - _ if x
ll. fis differentiable at x = 2. f)=1x-2 '
(A) Tonly 1 ifx=2
(B) M only

(C) Ilonly

(D) land Il only
(E) LII,and Il only

7. Given that y(1) = -3 and Z—Z = 2x +y, what is the approximation for y(2) if Euler's method

is used with a step size of 0.5, starting at x = 1¢

(A) =5
(B) —4.25
(C) —4
(D) —3.75
(E) -35
X 2 3 5 8 13
f(x) 6 —2 —1 3 9

8. The function

fff(x)dx obtained from a left Riemann sum?

(A) 6
(B) 14
(C) 28
(D) 32
(E) 50

f is continuous on the closed interval [2,13] and has values as shown in the
table above. Using the intervals [2,3], [3,5], [5,8], and [8,13], what is the approximation of
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9. The graph of the piecewise linear function f is shown in the figure. If g(x) = f_xzf(t)dt,

which of the following values is greatest?

(A)
(B)
(C)
(D)
(E)

g(—-3)
8(=2) \/\
g(0) R !

g() il B\\;
g(2) 1

Graph of f

10. In the xy —plane, what is the slope of the line tangent to the graph of x2 + xy + y2 =7 at
the point (2,1)2

(A)
(B)

(C)
(D)

(E)

4

3
5

4
-1
4
5
3

4

11. Let R be the region between the graph of y = e~2* and the x —axis for x > 3. The area of

Ris
(A)

(B)
(C)
(D)
(E)

2e®
Infinite

12. Which of the following series converges for all real numbers x2

(A)

(B)

(C)

(D)

(E)

[00]
Z .
n
n=1
o
XN
n2
1

S
Il

Nk
2t

S
Il
[

15
Q
2|

S
Il
[

15
m 5—
3|

S
Il
=

64 | AP Calculus Review



(D)

(E)

2e2 —8e+6
3e

X

2

'

-7

14. The polynomial function f has selected values of its second derivative f" given in the

table above. Which of the following statements must be true?
f is increasing on the interval (0,2).

f is decreasing on the interval (0,2).

f has alocal maximum at x = 1.

The graph of f has a point of inflection at

(A)
(B)
(C)
(D)

(E)

x=1.

The graph of f changes concavity in the

interval (0,2).

15. 1f f(x) = (Inx)?, then f"(Ve) =

(A)

(B)
(C)

(D)

(E)

16. What are all values of x for which the series Y, (ﬁ)n converge?

(A)
(B)
(C)
(D)

(E)

1

\S) Q| N |
ol -2
Q

-1<x<1

x > 1only

x = 1 only
x<-—landx

> 1 only
x<-landx >1
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17. Let h be a differentiable function, and let f be the function defined by f(x) = h(x? — 3).
Which of the following is equal to f'(2)2

(A) h'(1)

(B) 4h'(1)

(C) 4Rr'(2)

(D) h'(4)

(E) 4h'(4)

18. In the xy —plane, the line x + y = k, where k is a constant, is tangent to the graph of
y = x%+ 3x + 1. Whatis the value of k2

(A) =3

(B) —2

(C) -1

(D) O

(E) 1

7x
Y | G =
3
(A) Eln|2x —3|+2lnjx+2|+C

(B) 3in|2x — 3|+ 2in|x+ 2|+ C
(C) 3In|2x —3| —=2In|x+2|+C

(D) B 6 3 2
=37 iz Tt
(E) B 3 B 2
(2x —3)2 (x+2)? +C
20. What is the sum of the series 1 + In2 + (”;2')2 4ot a’jj)n +...2
(A) In2
(B) In(1+In2)
(C) 2
(D) e?

(E) The series diverges

21. A particle moves along a straight line. The graph of the particles position x(t) at time t is
shown for 0 < t < 6. The graph has horizontal tangents att =1 and t = 5 and a point of
inflection at t = 2. For what values of t is the velocity of the particle increasing?
(A) 0<t<2 )
(B) 1<t<5

(C) 2<t<6
(D) 3<t<5only —t /\

(E) 1<t<Z2and5<t<6 L
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22. The table gives values of f, f’, g,and g' for selected values of x. X 0 1

If [ f'(x0)g()dx =5, then [ f(x)g' (x)dx =
(A) —14

(B) —13

(C) -2

(D) 7

(E) 15

feo | 2 4
fo | 6 | -3
g) | -4 | 3

g | 2 | 1

23.1f f(x) = xsin(2x), which of the following is the Taylor series for f about x = 02

(A) x3 x> x7
BT TR
(B) 4x3 N 16x>  64x’
x— —
2! 4! 6!
(C) ) 8x3+32x5 128x7
x— —
3! 5! 7!
(D) 2 2x4+2x6 2x8+
x — —_— e
3! 5! 7!
(E) , 8x* 32x® 128x°
Xt e T
+...

24. Which of the following differential equations for a population P could model the logistic

growth shown in the figure?¢

(A) dP

de

= 0.2P — 0.001P?
(B) dP

de

=0.1P — 0.001P?
(C) dP

de

= 0.2P2 — 0.001P
(D) dP

de

= 0.1P2 — 0.001P
(E) dP

de

= 0.1P? + 0.001P

P(i)

S

200—f==-=-----eeescccss=ocesaascese.

100 1=

o
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25. Let f be the function defined below, where ¢ and d are constants. If f is differentiable at
x =2, whatis the value of ¢ + d?

_(ex+d  for x <2
& _{xz —cx forx>2
(A) —4
(B) -2
(C) 0
(D) 2
(E) 4

26. Which of the following expressions gives the total area enclosed by the polar curve r =
sin?6 shown in the figure?

(A) % f nsinze do ;1:
0
(B) fnsinze de
0
() %Lnsin“e de
(D) jnsin“e de a
0
(E) 2 jnsin“e do
0

27. Which of the following could be the slope field for the differential equo’rioni—z =y2-12
A B it N4

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

............................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[ Y
LI N Nk T i ) Fraa
R e Ry IR
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Multiple Choice #1 Name

Calculator Date

Period

1. The graph of f’, the derivative of a function f, is shown. The domain of f is the open

interval 0 < x < d. Which of the following statements is true?
(A) f has alocal minimumat x =c
(B) f has alocal maximumat x = b
(C) The graph of f has a point of inflection at (a, f(a))

(D) The graph of f has a point of inflection at (b, f (b))
(E)

The graph of f is concave up on the open interval (c,d) ci/’ b ‘\’

2. Water is pumped out of a lake at the rate R(t) = 12 /i cubic meters per minute, where t

is measured in minutes. How much water is pumped from time t = 0tot =52
(A) 9.439 cubic meters
(B) 10.954 cubic meters
(C) 43.816 cubic meters
(D) 47.193 cubic meters
(E) 54.72 cubic meters

3. The graph of a function f is shown. For which of the following values of ¢ does
lim f(x) =19
X—=C

v
=

(A) Oonly

(B) 0and 3 only G.D
(C) —2and 0only /o_
(D) —2and 3 only — A
(E) —2,0,and 3 -l | b2 34

Graph of f
4. Let f be a positive, continuous, decreasing function such that a, = f(n). If Yoo, a,
converges to k, which of the following must be true?
(A) lima,=k
n—-oo
n
(B) f f(x)dx =k
1
() j f(x)dx diverges
1
(C) f f(x)dx converges
1

(E) foof(x)dx =k
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5. The derivative of the function f is given by f'(x) = x2cos (x?). How many points of
inflection does the graph of f have on the open interval (—2,2)2

(A) One
(B) Two
(C) Three
(D) Four
(E) Five

6. Let f and g be contfinuous fora <x <b. Ifa<c < b, f; f)dx =P, fcb f(x)dx = Q,

fabg(x)dx = R, and fcbg(x)dx =S, then fac(f(x) — g(x))dx =2
(A) P—Q+R—S5
B) P—Q—R+S
(C) P~Q—R—S
D) P+Q—R—-S§
()] P+Q-R+S

7. If Yo i a, diverges and 0 < a,, < b, for all n, which of the following statements must be
fruee
(A) Xp=i(=1D"an
converges
(B) Xn=1(=1)"by
converges
(C) Yooi(=D)™b,, diverges
(D) Xa-q b, CcOnverges
(E) Xy=qb, diverges

8. What is the area enclosed by the curves of y = x3 —8x?2 + 18x —5and y = x + 52
(A) 10.667

() 11.833
(C) 14.583
(D) 21.333
(E) 32

9. Let f be a function with f(3) =2, f'(3) = -1, f"(3) = 6, and f""(x) = 12. Which of the
following is the third-degree Taylor polynomial for f about x = 3¢

(A) 2—(x—3)+3(x—3)%+2(x—3)3

B) 2—(x—3)+3(x—-3)*+4(x—-3)3

(C) 2—(x—3)+6(x—3)*+12(x—3)3

(D) 2—x+3x?+ 2x3

(E) 2—x+6x%+12x3
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10. A particle moves on the x —axis with velocity given by v(t) = 3t* — 11t2 + 9t — 2 for =3 <
t < 3. How many fimes does the particle change direction as t increases from —3 to 32

(A) Zero

(B) Omne

(C) Two

(D) Three

(E) Four

11. On the graph of y = f(x), the slope at any point (x,y) is twice the value of x. If
f(2) = 3, whatis the value of f(3)¢

(A) 6

(B) 7

(C) 8

(D) 9

(E) 10

12. An object traveling in a straight line has position x(t) at fime t. If the initial position is
x(0) = 2 and the velocity of the object is v(t) = Y1 + t2, what is the position of the object at
time t = 3¢

(A) 0.431

(B) 2.154

(C) 4.512

(D) 6.512

(E) 17.408

13. For all values of x, the continuous function f is positive and decreasing. Let g be the
function given by g(x) = fzxf(t)dt. Which of the following could be a table of values for g2

Al x g B | x |g)| C | x |gx)| D) | x |gx)| E) | x [gkx)
1 | -2 1 | -2 1| 1 1 | 2 1 | 3
2 | o 2 | o 2 | 0 2 | 0 2 | 0
3 |1 3 | 3 3 | -2 3 | -1 3 | 2

14. The function f is confinuous for -2 < x <2 and f(-2) = f(2) = 0. If there is no ¢, where
—2 < ¢ < 2, forwhich f'(c) = 0, which of the following statements must be frue?

(A) For—-2<k<2 f'(k)>0

(B) For—-2<k<2 f'(k)<O

(C) For—-2<k<2 f'(k)exists

(D) For—2<k<2, f'(k)exists, but f'is not continuous.

(E) For some k,where —2 < k < 2, f'(k)does not exist.
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15. The table gives the values of the differentiable functions f and g and of their derivatives
f'and g', at selected values of x. If h(x) = f(g(x)). what is the slope of the graph of h at x =

22
(A) —10
(B) —6
(C) 5
(D) 6
(E) 10

x | f) | gt | ') | g
-1 | -5 1 3 0

0 -2 0 1 1

1 0 -3 0 0.5
2 5 -1 5 2

16. Let f be the function given by f(x) = ff;3 cos (tiz) dt for% < x < 1. At which of the following

values of x does f attain a relative maximum?2
(A) 0.357 and 0.798
(B) 0.4and0.564
(C) 0.4 only
(D) 0.461
(E) 0.999

17. The figure shows the graphs of the functions f and g. The graphs of the lines tangent to

the graph of g at x = =3 and x = 1 are also shown. If B(x) = g(f(x)), what is B'(=3)2

(A) _1
2
B) _1
6
€ 1
6
B) 1
3
(B 1
2

r'y

L1
r=flx) |

/

|1
0 1

f__::\
L~ ™
d “\rﬂ'=°(\']
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Multiple Choice #3 Name
Non- Calculator Date Period

1. If y = sin (3x) then Z—z=
(A) —3cos(3x)

(B) —cos(3x)

(C) _ % cos(3x)

(D) cos(3x)

(E) 3cos(3x)

. eX—cosx-2x .
2. Ll_rgwls
(A) _1
2

o

(B)
(C)

N| =

(D) 1

(E) nonexistent

3. [Bx+1)°dx =
(A) (Bx+1)° L C

18
(B) (3x —61- 1)° L
(C) (3x -21- 1)° vC
(D) (3sz+ 1)6
— +C
(E) /3x2 ;
(T + X) +C
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4. For 0 <t <13 an object travels along an elliptical path given by the parametric equations
x = 3cost and y = 4sint. At the point where t = 13, the object leaves the path and travels
along the line tangent to the path at the point. What is the slope of the line on which the
object travelse

(A) _4
3
B) _3
4
(C) 4tanl3
3
D) __ 4
3tanl3
E) __ 3
4tanl3

5. Let y = f(x) be the solution to the differential equation Z—Z = x + y with the initial condition

f(1) = 2. Whatis the approximation for f(2) if Euler's method is used, starting at x = 1 with a
step size of 0.5¢

(A) 3
(B) 5
(C) 6
(D) 10
(E) 12

6. What are all values of p for which floox%pdx converges?

(A) p<-—-1
(B) p>0
€ sl
(D) p>1

(E) There are no values of p for which this integral
converges.

74 | AP Calculus Review



7. The position of a particle moving in the xy —plane is given by the parametric equations
x = t3 —3t? and y = 2t3 — 3t? — 12t. For what values of t is the particle at rest?
(A) —1lonly

(B) 0 only
(C) 2 only
(D) —1and 2only

(E) —1,0,and 2

8. [x?cos(x3®)dx =

(A) —%sin(x3) +C

(B) 1sin(x3) +C

3
(C) —J;:sin(x3)
+C
3
(C) %sin(x3)+C
B 2 (.
?sm<x>+

9. If f(x) = In (x + 4 + e~3%), then £'(0) is

(A) 2
5

(B) 1
5
(Cc) 1
4
(D) 2
5

(E) nonexistent
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10. What is the value of ¥, 2;12
(A) 1

(B) 2
(C) 4
(D) 6

(E) The series diverges

11. The Maclaurin series for é is Y=o Xx™. Which of the following is an power series expansion
x2
1-x2
(A) 14+x®+x*+x+x84+- ...

2

for

(B) x2+x34+xt+x>+-....
(C) x2+2x3+3x* +4x5+ ...,
(D) x2+x*+x®+x8+-.....

(E) x?2—x*4+x®—x8+-.....

12. The rate of change of the volume, V, of water in a tank with respect to time, t, is directly
proportional to the square root of the volume. Which of the following is a differential
equation that describes this relationship?

(A) V(D) = kvt
(B) V() =kvV
(C) 4V _

@ =t
(D) dV Kk
dt 7
B ¥_\w
dt
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13. The graph of a function f is shown to the right. At which value of x is f continuous, but
not differentiable? v
(A) a »

(B) b

(C) ¢

(D) d O/ a 1;\&/5? €

(E) e //

14. Shown at the right is a slope field for which of the

Ty
Y
differential equations? NN S
(A) ﬂ_f LUV NSNS ~—T ==/ 1 1|
dx T T T N N e 2 A I
Y [ T T R R N A I I |
I B T R S A A R A
B dy_x L o
dx  y? BRI S A B A
I T T SN S N A
3 ' T Y NN ~N=T1T ==/ /1 | | 1|
(C) dy_x* Civas~—TZ 0
dx vy LAV AN S =+ ==/ ]
VANSN~==3-——=—~ /7 /|
(D) dy _x° |
dx y
(E) dy x°
dx  y?

15. The length of a curve from x = 1 to x = 4 is given by f14\/1 + 9x* dx. If the curve contains

the point (1,6), which of the following could be an equation for this curve?
(A) y=3+3x?

(B) y=5+x3

(C) y=6+x3

(D) y=6-—x3

(§ ,_16 9.
y= c +x+5x
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16. If the line tangent to the graph of the function f at the point (1,7) passes through the
point (=2,-2), then f'(1) is

(A) =5

(B) 1

(C) 3

(D) 7

(E) undefined

17. A curve C is defined by the parametric equations x = t?2 — 4t + 1 and y = t3. Which of the
following is an equation of the line tangent to the graph of € at the point (—3,8)2
(A) x=-3

(B) x=2
(C) y=8
(D)

= 27( +3)+8
Y="10%

(E) y=12(x+3)+38

18. The graph of the function f shown in the figure has horizontal tangents at x = 3 and
x = 6. If g(x) = [* f(©)dt, what is the value of g'(3)2

(A) 0

(B) -1
(C) —2
(D) -3

B - | \/\

19. A curve has slope 2x + 3 at each point (x,y) on the curve. Which of the following is an
equation for this curve if it passes through the point (1,2)?
(A) y=5x-3

(B) y=x?+1
(C) y=x%+3x
(D) y=x*+3x—-2

(E) y=2x*+3x-3
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xn+3

(n+1)!

4 5 6
20. A function f has Maclaurin series given by ’;—' + ’;—' + % 4ot

Which of the following is an expression for f(x)2
(A) —3xsin(x) + 3x?

(B) —cos(x?)+1
(C) —x?cos(x) + x?
(D) x2e* —x3 — x?

(E) e** —x2—-1

21. The number of moose in a national park is modeled by the function M that safisfies the
logistic differential equation C;—A: =0.6M(1 - zME)’ where t is the time in years and

M(0) = 50. Whatis tlgg M(t)?

(A) 50

(B) 200
(C) 500
(D) 1000

(E) 2000

n
nP+1

22. What are all values of p for which the infinite series Y., convergess?

(A) p>0
(B) p=1
(C) p>1
(D) p=2

(E) p>2
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23. [ xsin(6x)dx =
(A) xcos(6x) + sin(6x) + C

(B) —fcos(6x) + isin(6x) +C

6 36
1
(C) —fcos(6x) + —sin(6x) + C
6 6
1
(D) Ecos(6x) + —sin(6x) + C

6 36
(E) 6xcos(6x) — sin(6x) + C

24. Which of the following series diverge?

T (22

A

1
. Yo—g3=
Zn—o %

5 ()
(A) MHlonly

(B) landIlonly
(C) TlandIll only
(D) Il and Il only

(E) L1I,and III

25. The function f is continuous on the closed interval [2,14] and has values shown in the
table. Using the subintervals [2,5], [5,10], and [10,14], what is the approximation of f214f(x)dx
found using a right Riemann sum?
(A) 296 X
fx) | 12 28 34 30

2 5 10 14

(B) 312

(C) 343
(D) 374

(E) 390
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2x _
26 fmdx—
(A) In|lx+2|+In|lx+1|+C

(B) In|lx+2|+In|x+1|-3x+C
(C) —4ln|x+2|+2in|x+1|+C

(D) 4ln|x + 2| —2In|x+ 1|+ C

2 1
(E) 2In|x| +3x +§x2 +C

27. L1 In(t? + 1)dt) =
(A)  2x3
x6+1

(B)  3x?
x®+1

(C) In(x®+1)
(D) 2x3In(x® + 1)

(E) 3x%In(x®+1)

28. What is the coefficient of x? in the Taylor series forﬁ about x = 0?
(A)

(B)

Wl O

(U

(C)
(D) 3

(E) 6
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Multiple Choice #4 Name
Calculator Date Period

1. The graph of the function f is shown. Which of the following statements must be false?
(A) f(a)exists '1

(B) f(x) isdefined for0 <x < a

(C) f is not continuous atx = a

+
a

(D) }(l_r)r; f(x) exists

Graph of f

(E) lim f '(x) exists
X—a

2. Let P(x) = 3x? — 5x3 + 7x* + 3x° be the fifth-degree Taylor polynomial for the function f
about x = 0. What is the value of f"'(0)2

(A) =30
(B) —15
(C) =5
D) _5

6
(E) _1

6

3. The radius of a circle is increasing at a constant rate of 0.2 meters per second. What is the
rate of increase in the area of the circle at the instant when the circumference of the circle
is 20 meters?

(A) 0.04m m?/sec

(B) 0.4 m?/sec
(C) 4m m?/sec
(D) 20m m?/sec

(E) 100m m?/sec
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4. The table gives values of f, f', g,and g’ at selected values of x
h'(1) =

(A)
(B)
(C)
(D)

(E)

5. Insects destroyed a crop at the rate of

5

6

9

10

12

. fh(x) = f(g(x)). then

x| f) | fx) | g | g'(x)
~1 6 5 3 —2
1 3 -3 | -1 2
3 1 —2 2 3

100e 01t
2—e~3t

tons per day, where time t is measured in

days. To the nearest ton, how many tons did the insects destroy during the time interval 7 <
t <14¢

(A)
(B)
(C)
(D)

(E)

125

100

88

50

12

6. The graph of the function f is shown in the figure. The value of lirr} sin (f(x)) is
x—

(A)
(B)
(C)
(D)

(E)

0.909

0.841

0.141

—-0.416

nonexistent

¥

o,
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7. The rate of change of the altitude of a hot-air balloon is given by r(t) = t3 — 4t? + 6 for 0 <
t < 8. Which of the following expressions gives the change in altitude of the balloon during

the time the altitude is decreasing?

(A) 3.514
J‘1.572 r(t)dt

(B) fsr(t)dt

2.667
(C) f r(t)dt

(D) 3.514 )
J‘1.572 ' (t)dt

2.667
(E) f r'(t)dt
0

8. The function f is continuous and differentiable on the closed interval[0,4]. The table gives
selected values of f on this interval. Which of the following statements must be true?

(A) The minimum value of f on [0,4] is 2.
(B) The maximum value of f on [0,4] is 4.
(C) f(x)>0 for 0<x<4
(D) f'(x) <0 for 2<x<4

(E) There exists ¢, with 0 < ¢ < 4, for which f'(c)
=0

X

0

1 2 3

f)

2

3 4 3

9. A particle moves in the xy —plane so that its position at any time t is given by x(t) = t? and

y(t) = sin (4t). What is the speed of the particle when t = 32
(A) 2.909

(B) 3.062
(C) 6.884
(D) 9.016

(E) 47.393
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10. If a tfrapezoidal sum over approximates f:f(x)dx and a right Riemann sum under

(A)

(C)

(E)

(B)

(D)

opproximo’resf:f(x)dx, which of the following could be the graph of y = f(x)?

11. Let f be the function with derivative defined by f’(x) = sin (x®) on the interval —1.8 < x <
1.8. How many points of inflection does the graph of f have on this interval?

(A)
(B)
(C)
(D)

(E)
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12. A particle moves along the x —axis so that at any time t > 0, its velocity is given by v(t) =
cos (2 — t%). The position of the particle is 3 at time t = 0. What is the position of the particle

when its velocity is first equal to 02

(A)
(B)
(C)
(D)

(E)

0.411

1.310

2.816

3.091

3.411

13. The region bounded by the graph of y = 2x — x? and the x —axis is the base of a solid.
For this solid, each cross-section perpendicular to the x —axis is an equilateral triangle. What

is the volume of this solide

(A)
(B)
(C)
(D)

(E)

1.333

1.067

0.577

0.462

0.267

14. The graph of f’, the derivative of the function f, is shown. If f(0) = 0, which of the

following must be frue?

(A)
(B)
(C)
(D)

(E)

. £(0) > f(1)
Il f(2) > f()
. £(1) > £(3)

[ only

Il only

Il only

[ and Il only

Il and 111 only

vV

r

\
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15. The heighth, in meters, of an object at time t is given by h(t) = 24t + 24t>2 — 16t2. What
is the height of the object at the instant when it reaches its maximum upward velocity?
(A) 2.545 meters

(B) 10.263 meters
(C) 34.125 meters
(D) 54.889 meters

(E) 89.005 meters

16. Let f be the function defined by f(x) = x + Inx. What is the value of ¢ for which the
instantaneous rate of change of f at x = ¢ is the same as the average rate of change of f
over [1,4]¢

(A) 0.456

(B) 1.244
(C) 2.164
(D) 2.342

(E) 2.452
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Multiple Choice #5
Non- Calculator

L o

—_~

>

~— o
w
>
j‘
RN

(B)
(€)
(D)
(E)

D
E

D N P wloN e

2. Which of the following is continuous at x=0 ¢

L f() =X
Il f(x)=e"
. f(x)=In(e*-1)

(A)

| only

(B)

Il only

(€)

I and 11 only

(D)

Name
Date Period
Il and 111 only (E) none

) C . .
3. For what value of ¢ will x*+= have a relative minimum at x=-12

A) -4
B

@

D
E

Noneof these

(
(B)
(€)
(D) 4
(E)

X

4. Which of the following could be a solution to the differential equation represented by the

slope field given.

(A) y=x
(B) y =sinx
(C) Yy=cosx
(D) y=¢
(E) y=Inx

e e
7 ~=\\
— ~=\\
o SN

R N
N7 N~
N7 N —-
S M~

= NN
- =\
— ~\
= N

:
X

g N
N7 N
N N~
R NN
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5. The volume of the solid generated by rotating about the x - axis the region enclosed
between the curve y=3x* and the line y=6x is given by

(A) IZJ-B 6x—3x2)2 dx

(B) I (6x 3x
(€) 7[(6x-36x?)
(D) I02(36x2 *)dxe
(E) I02(6x 3x
6. The asymptotes of the graph of the parametric equations x:til, y:% are:
(A) x=1y=0
(B) y =2 only
(c) Xx=-1,y=2
(D) x=-1only
(E) x=0,y=-1
2

J- 3X de:

(1)
(A) _1
(B) O
c) 1

2
(D) 1
(E) nonexistent
n+l n
8. The radius of convergence of z(_l) n(3):_2) is
n=1 °

(A) 3
(B) 2
(€) 1
(b) 0
(E) o
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9. There is a point between P(1,0) and Q(e,1) on the graph of y=Inx such that the tangent
to the graph at that point is parallel to the line through points P and Q. The x—coordinate
of this point is
(A) e-1

(B) e
(€)
(D)
(E)

E

10. If 4x*+2xy+3y =9, then the value of % at the point (2,-1) is
(A) _1

(B)
(€)
(D)
(E) none of these

11, If % =./x, then the average rate of change of y with respect to x on the closed
X

interval [0,4] is

(A L (B) 1 (c) % (D) V2 (E) 2
3

12. A particle moves along the x—axis and its position for fime t>0 is x(t) =cos(2t)+sect.

When t =, the acceleration of the particle is
A) —6
B
D
E) noneof these

(

(B)
(c) 4
(D)
(E)
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13. The region bounded by the x— axis and the part of the graph of y=sinx between x=0
and x =7 is separated intfo two regions by the line x=p. If the area of the region for
0<x<p exceedsthe area of the region for p<x<z by one square unit, then p=

(A) arccos1
4

(0,0) only

15. If h(x):[f(x)]2+ f(x)g(x). f'(x)=g(x) and g'(x)=-f(x), then h'(x) =

(A)  F((x)

(B) 2f()-f(xa(x)

(C) [fe)+gM]

(D) [f()-gx]

(E) [9()] +290) f () ~[f (0]
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16. Which of the following integrals gives the length of the graph of y= Arcsing between

x=a and x=b, where OSaSbsg?

(A) Ib 1- ! dx
a 4_X2

(B) Ib 1+ ! dx

NIES

(©) I: /1—4_1)(2 dx
(D) I: /1+4—1x2 dx
1

(E Ib{1+ 2} dx
a 4—X
dy

17. If y is a function of x such that d—>0 for all x and
X

~—

d’y
dx?

<0 for all x, which of the

following could be part of the graph of y= f(x) ¢

(#) CIEEA )

| > — _’/‘f)
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1
18. jx2+xdx=

(A) 1arctan(x+lj+c
2 2

(B) In|x*+x+C

() In x+1 +C
X
(D) 1|4
X+1

(E) none of these

19. If f(x)=x%", then the graph of f isincreasing for all x such that

(A) O<x<l1
(B) 0<x<l
2
(C) O<x<2
(D) x<0
(E) x>0

is the Taylor series about x=0 for which of the following functions?

(A) sin x
(B) COS X
(€) ¢

(D) e

(E) In(1+ x)

o sec’x for x<0O
21. Evaluate jl f(x)dx if f(x)=4 1
4

i1 for x>0
(A) O
(B) 1
(€) 2
(D) e
(E) =
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) [ Trasado
) [Vi+cosgde
C) 2["(1+cos6)de
) [ (1+cos6)de
)

ZJ': J1+cos@do

5 a5
24. Iim[(%g#] is

h—0
0
1
45
405

A
B

A~ N /SN /S~
D S

m

nonexistent
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25. Consider the function f whose graph is

Shown at the right. Use the Trapezoid
Rule with n=4 to estimate the value of
RO
(A) 21
(B) 22
(C) 238 TS SR
(D) 24
(E) 25
26. J'xxll—x2 dx =
3 3 3
(A (1) (B) _aw)ic ©) e @x)
———+C ———+C
3 3
(O) () (E) 22
1_ 2 1_ 2
—X(3X)+C —(;)+C

27. Suppose a continuous function f and its derivative f' have values as given in the
following table. Given that f (1) =2, use Euler's method to approximate the value of f (2)

(A) 21 X 10 | 15 | 20
(B) 23 :

o 25 f(x) | 04 | 06 | 08
(E) 29

28. A particle is moving in the xy—plane and its position at fime t is given by x :cos(%tj and

y = 23in(%tj. When t =3, the speed of the particle is
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Multiple Choice #6 Name

Calculator Date Period

1.

(A)

(A)

The slope of the curve y=x*—e™ at its point of inflection is
—In2 (B) -In4 (C) 2-In4 (D) 2+In4 (E) ¢

2

The graph of the parabola y =2x*+x+k is tangent to the line 3x+y=1, then k =

1 (B) 2 (C) 3 (D) 4 (E) 5
If a function f is defined by f(x):jox1 lt“ dt, which of the following statements are
+
true?
1

l. f==

@ >
Il. the graph of f is concave down at x=3
Il f(x)+ f(—x)=0 for all real numbers x
I only (B) Il only (C) Il only (D) Il and 11 only (E) I, 11, 1
Consider the function f defined on the domain -0.5<x<0.5 with f(0)=1, and

lim f(x+h)—f(x)

0.5
jim " =sec’(3x). Evaluate: IO f(x)dx.

0294 (B) 0794 (C) 1294 (D) 1.794 (E) 4.700

-

5
\ graphof g

The graphs of the functions f and g *\ graph o
are shown at the right. : \ """"
If h(x)=g[f(x)], which of the 3
following statements are true about tt ;i \ ... 2 E S - 1
function he
. h(2) =5. ' / .
IV |S IﬂCI’eOSIng O-I- X:4 .......... 1 > R — % 3 asssdpanasasund
V. The graph of h has a horizontal

tangent at x=1.

I only (B) Il only (c) 11 only (D) I and Il only (E) I, 1, 1l
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6. A particle moves along the x— axis so that at any time t >0 its velocity is given by
v(t) =cos(t+\/f). The total distance traveled by the particle from t=0to t=4is

(A) 226 (B) 230 (C) 234 (D) 238 (E) 242

7. The area of the region bounded by the graphs of y=arctanx and y=4—x*is
approximately

(A) 10.80 (B) 10.97 (C) 11.14 (D) 11.31 (E) 11.48

8. Which of the following series are conditionally convergente

DY 2n1+1 I, i(—l)””CZf” I i(—l)”*l%

n=1 n=1 n=1

(A) I only (B) Il only (c) I and Il only (D) I and 11l only (E) I, 1,

2

9.1f x=t* and y=In(t*+1), then at t=1, d—g is
dx

(A L (B _1 (€) -1 (B) 0 (E) 1
4 2 4

10. When a wholesale produce market has x crates of lettuce available on a given day, it
charges p dollars per crate as determined by the supply equation px—-20p—-6x+40=0. If the

daily supply is decreasing at the rate of 8 crates per day, at what rate is the price changing
when the supply is 100 crates?
) not changing

inc. at $0.10 per day

(

(B)

(C) dec.at $0.10 per day
(D) inc.at $1.00 per day
(E)

dec. at $1.00 per day
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11. Let R be the region in the first quadrant bounded above by the graph of f(x)=2Arctan x
and below by the graph of y=x. What is the volume of the solid generated when R is
rotated about the x—axise

(A) 121 (B) 228  (C) 269 (D) 6.66 (E) 7.15

12. For any time t >0, if the position of a particle is the xy—plane is given by x=¢' and y=e™
, then the speed of the particle at time t=1is
(A) 2.693 (B) 2.743 (C) 3.086 (D) 3.844 (E) 7.542

13. If the derivative of the function f is f'(x)=3(x+2)(x+1)’(x-3)’, then f has a local

minimum at x =
(A) -2 only (B) —1only (C) 3only (D) -2 and 3 (E) —land 3

14. What is the x—coordinate of the point on the curve y=e¢* that is closest to the origine
(A) -0452 (B) -0426 (C) -0.400 (D) -0374 (E) -0372

15. Let R be the region in the first quadrant enclosed by the graphs of y=xcosx, x=0, and

x=k for O<k<%. The area of R, in terms of k, is

(A) ksink+cosk-1
(B) —cosk+sink
(C) —ksink+cosk-1
(D) ksink—cosk +1
(E) —ksink—cosk+1
16. If jf(x)cosx dx = f(x)sinx—ijzsinx dx, then f(x) could be
(A) -2
(B) 2x°
(C) -3x°
(D) 3x°
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