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Preface

Each student is expected to bring a graphing calculator to the Advanced Placement Calculus
AB Examination. We have tried to make each of the six exams in this workbook as much like an
athcmal AP Exam as possible. There are problems in which the student must decide whether to use
e graphing calculator a lot, a little, or not at all. All of these objectives have been met and, at the
same time, we included all of the topics in the BC Syllabus.
- As in the College Board AP Course Description for Mathematics, our examinations are in
ﬁ-’30 sections. Section I is all multiple-choice and takes one hour and 45 minutes. Section II is all
e-response and takes one hour and 30 minutes. The two sections are given equal weight in the

scoring.

1. SectionI Part A (28 questions in 55 minutes). Calculators may not be used in this part

of the exam.
2. Section I Part B (17 questions in 50 minutes). Calculators are allowed.
3;

4.

Section IT Part A (2 questions in 30 minutes). Calculators are allowed.
Section I Part B (4 questions in 60 minutes). Calculators may not be used on this part

of the exam.

In the calculator-active parts of the actual ETS Exams,
approximately five multiple-choice and two free-response problems require the use of a graphing

calculator. In order to provide a greater number of this type problem, our exams require the use of
a calculator on about half the problems of Section I Part B and Section IL.

We have also tried to create the problems in the spirit of calculus reform. Calculus reform

Section I Part B and Section II above,

implies a change in the mode of instruction as well as increased focus on concepts and less
attention to symbolic manipulation; emphasis on modeling and applications; use of technology to
explore and deepen understanding of concepts; projects and cooperative learning. We have

here functions are defined either graphically, numerically or symbolically in

included questions w
order to give the students more practice in different types of analysis.

Special thanks go to our wives Ann and Helen for their patience, understanding and

encouragement.

In the hope of providing future students with a better workbook, the authors welcome your
suggestions, corrections, problems of all sorts, and feedback in general. Please send your

comments to:
Venture Publishing
9 Bartlet Street, Suite 55
Andover, Ma 01810
Phone/Fax 508-896-9486

George W. Best
J. Richard Lux
Andover, MA
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For The Student

There are six examinations in this workbook. Use them as suggested by your teacher,
but about two weeks prior to the AP Exam you should try to find a three hour and thirty
minute block of ume to work through one entire exam. Each part of the exam should be
carefully umed. Allow fifty-five minutes for Section I Part A, fifty minutes for Section I
Part B. and ninety minutes for Section 11, Take a ten minute break between Part A and Part
B and also between Part B and Section II. This will give you a good measure of the topics
that need more intensive review as well as give you a feel for the energy and enthusiasm
needed on a three hour and fifteen minute exam. Repeat the above routine on a second
exam four or five days before the AP to check your progress.

The questions on these exams are desi

d gned to be as much like the actual AP Exams as
possible. However, we have included a

greater percentage of medium level and difficult
problems and fewer easy ones, in order

! _ to help you gain stamina and endurance. If you do
aA ;agsfacmry Jjob on these exams, then you should be confident of doing well on the actual
xam.

__ The answers to the multiple-choice questions and selected free-response questions are
in the back of the workbook. A complete solution manual for all the problems is available
from Venture Publishing, No matter how much of an exam you do at one sitting, we

strongly urge you to check your answers when you are finished. not as you go along. You
will build your confidence if you DO NOT use the "do a problem, check the answer, do a
problem” routine.

The following is a list of common student errors:

If f'(c) = 0, then f'has a Jocal maximum or minimum at x = ¢,
2. If f"(c)= 0, then the graph of fhas an inflection pointatx = ¢,
3. If fi(x)=g'(x), then f(x)=g(x).

d ,
4. 27O =10)

b
5. Volume by washers is J'(R— rydx.
o

Not expressing answers in correct units when units are given.
7. Not providing adequate justification when justification is requested.,

8. Wasting time erasing bad solutions. Simply cross out a bad solution after writing the
correct solution.

9. Listing calculator results without the supporting mathematics. Recall that a
calculator is to be used primanly to:
a) graph functions,

b) compute numerical approximations of a derivative and definite integral,
¢) solve equations.

10. Not answering the question that has been asked. For example, if asked to find
the maximum value of a function, do not stop after finding the x-value where the
maximum value occurs.
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EXAM 1|
CALCULUS BC
SECTION | PART A
Time-55 minutes
Number of questions—28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION
Directions: Solve cach of the following problems, using the available

lJ_'ac form of the choices, decide which 1s the best of the ¢
time on any one problem,

pace for scratchwork. After examining
hoices given and fill in the box. Do not spend too much

In this test:

(1) Unless otherwise specified, the domain of a function J is assumed to be the set of all real numbers x for which
S(x) is a real number,

(2) The inverse of a trigonometric function fmay be indicated using the inverse function notation £~ or with the
a " =1 9
prefix “arc™ (e.g., sin™'x = aresin x),

5

dx
1. -
-{ﬂx-l-l

A) 2

®) 2
©) 1

®) 2
(E) 6

Ans

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

L f(x) = |y
L f(x) =€
[ J(x) = In(e*-1)
(A) I only (B) II only (C) Iand I1 only (D) II and III only (E) none

Copyright 2013 Venture Publishing




BC EXAM I Section] Part A

Multuple-Choice

3. For what value of ¢ will x2 + _—i— have a relative minimumat x =—1 ?
(A) -4 (B) -2 (C) 2 (D) 4 (E) None of these
Ans
4. Which of the following could be a solution to the differential equation represented by the slope
field at the right?
(A) y = x? = e ot o S o o N
: - o, T P g T e
(B) y =sinx T o R e B
(C) y =cosx o e S arel S ol iln vt
x o s P e o N,
D) y=e o o i P e e
(E) y=Inx o, B, S e
Ans
5.

The volume of the solid generated by rotating about the x-axis the region enclosed between the
curve y = 3x2and the line y=~6x is given by
3
(A) nf (6x - 3x%)? dx
0

2

(B) nf (6x - 3x2)? dx
0
2

©) =f (9x* - 36x2) dx
0
2

(D) nf(36x2 ~ ox*y dx
0

2
(E) nf (6x - 3x2) dx
0

Copyright 2013 Venture Publishing
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No Calewlators BC EXAM I Section [ Part A

6.  Suppose the function fis defined so that f(0) =1 and its derivative, f”, is given by

J(x)=¢e""*. Which of the following statement arec TRUE?

I J0) =1
| The line y = x + 1 is tangent to the graph of fatx =0.

I11 If h(x)= /i (x"‘ — 1), then & is increasing for all real numbers x.
(D) Iand II only (E) L 11, 11T

(A) Ionly (B)Ionly (C) Il only

7 48 —_—
-lr(l + .r3)2

p 3x? dr =

A) -5
(B) 0
© 3
D) 1

(E) nonexistent

ol n+l n
)" (x=2)" .
The radius of convergence of E — is

8.
n=1

(A) 3 \
(B) 2 -3
(C) 1
D) 0
(E) ®

=t
y
|

Ans

Copyright 2013 Venture Publishing



BC EXAM I Section | Part A Multiple-Cheice

9. Thereisa point betwe
tangent 1o the gzraph at

en P(1,0) and Q(e. 1) on the graph of y=1In x such that the
that point is parallel to the line through points 2 and Q. The

X-coordinate of this point is

(A) e-1
(B) e
(C) -1

©) ¢

ne
e+ 1

(E)

ab;

10. If 4x2 4 23y + 3p=9_ then the value of < atthe point (2,-1) is

(A) -3

®) 5

(©) 2

(D) -2

(E) none of these

dy

11, If ‘—i- = /x, then the average rate of change of y with respectto x on the closed

x
interval [0, 4] is

(A) 1g (B)

1 (©) % D) 2 (E) 2
. )

Copynight 2013 Venture Publishing
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No Calculators BC EXAM I Section I Part A

12. A particle moves along the x-axis and its position for time t=0 is x(¢)=cos(2) + sect
When r =, the acceleration of the particle is

(A) -6
(B) -5
€ -4
) =3

(E) none of these
Ans

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 into two regions by the line x = p. If the area of the region

for 0sxsp exceeds the area of the region for ps<x sz by one square unit, then p =

(A) arccos §
(B) arccos §
©) 3
(D3

® &

14.  Letf be the function given by f(x)=Inx. The third-degree Taylor polynomial for
S about x=11is

A) ¢-D=-$a-1?+lx-1)
B) (x-D-%x-1? 4 11
©) x-D-La-1+la-1y
@) (x=D-L-1 4 L=y

(B) (x=1)=(x-1)% +2(x -1y’
Ans

Copyright 2013 Venture Publishing



BC EXAM I Section I Part A Multiple-Choice

1516 hx)= [S(OF + flx)glx), f1(x)=g(x) and g'(x) = —f(x), then A'(x)=

(A) f(x)g(x) 196
(B) 2/(x)— f(x)g(x)

© [f(x) +gx)P

(D) [f(x)-gn)]

®) [g@F +280)fx)- [/}

Ans

16. Which of the following integrals gives the length of the graph of y = Arc sin% between

Xx=aand x=5, where 0<a<b¢E?

2
(A)bl— . dx
'!: V4 - x2

b 1
(B) [t + dx
"!: 4 - x*
B 1
C 1- dx
© f Fa——

a .

o thr 1
-r 4 —x*
b

(E)f[l“' 4—1x2'] dx .

Copyright 2013 Venture Publishing
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No Calculators BC EXAM I Section I Part A

d* :
17. If y is a function of x such that %}i >0 forall x and ;1_%}- <0 for all x, which of the
x x
following could be part of the graph of y = f(x)?
@ A @ A © A
- " / N
/
— _____A/

\4

N
\
(D) —--'.J (E) N
\ ) -
-7

\

dx =

1
18.
xz + X

(A) % arctan (x-: —:;—) +
(B) Inlx* + x| + C

© w1+ ¢ -
X

x
x + 1

(E) none of these

+ C

(D) In

Ans

Copyright 2013 Venture Publishing
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I () = \“v "'. then the graph of / 1s increasing for all x such that

! - A
(A 0<asl (@ 0<y<) (@ O0cx<2  (Dacl S

Ans

e "_n ‘
e E {un."x"‘ is the Taylor series about x =0 for which of the following functions?
n
=0

(A) sinx
(B) cosx

10) &°

(D) e *

(E) In(1 + x)

.

' ot sec’x for x < 0

21. Evaliezte ff(x')dx if flx)= 1
x4 —— forx >0

X+
(A) 0
By 1
(Cy 2
Dy e
(L) =

Ans

Copynght 2013 Venture Publishing
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No Calculators

BC EXAM 1 Section [ Part A

col x
92. Tim (1 " -’25) -

x—=0

e
(A) 5
(B) e

(C) e
(D) 2e

(E) &

Ans

23.

The area of the closed region bounded by the polar graph of r = ~/1+cosé is given by

2n
(A) f«/1+cosa9 dé
0

(B) f~J1 +cos@ d@
0

2x
(©) 2f(1+0053)d6
0

(D) [ (1+cos6)do
0

n
(E) 2f A/1+cos@ db
0

Ans

Copyright 2013 Venture Publishing
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BC EXAM [ Section I Part A Multiple-Choice

24,

h—0

(A) 0
(B) 1
(C) 45
(D) 405

(E) nonexistent

. 3 + S _ a5
hm[L__hz___;_] y

Ans

25.

X

0 4

7 9

S(x)

3 k

9 11

A function f is continuous on the closed interval [0, 9] and has values given in the table above.

The trapezoidal approximation for Jj f()dt found with 3 subintervals, indicated by the data in the
table, is 57. What is the value of £¥?

(A) 9
(B) 7
© 6
(D) 5
(E) 2

VU

Ans

(A)

(1—x2)2

| 26.fx1—x2dx=

®) -(-x)"?+c (©

(E)

(1 x2)¥2
i

2(1— x2y3/2

X +C
3

+C

Ans

Copyright 2013 Venture Publishing
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No Calculators

BC EXAM I Section I Part A 11

“®27. Suppose a continuous functi

table. Giventhat f(1)=2,

on f and its derivative /' have values as given in the following

use Euler's method to approximate the value of f(2).

X 10 ] 1.5 [20
T 04 [06 |08
f(x)] 20
(A) 2.1 (B) 2.3 ©) 25 (D) 2.7 (E) 2.9
Ans
dy

28. Which of the following is the solution to the differential equation

(-)=1?

(A) y=1 forx=0
(B) y=—1 forx<0
(C) y=—+ forx>0
(D) y=-—}:- forx>0
(E) y=% forx<0

2
— = y~, where
dx Y

Copyright 2013 Venture Publishing
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EXAM |
CALCULUS BC
SECTION 1 PART B
Time-50 minutes
Number of questions—17

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON
THIS PART OF THE EXAMINATION

ratchwork. After examining

Directions: Solve each of the following problems, using the available space for sc
spend too much

the form of the choices. decide which is the best of the choices given and fill in the box. Do not
time on any one problem.

In this test:
(I)  The exact numerical value of the correct answer does not always appear among the choices given. When this

happens, select from among the choices the number that best approximates the exact numerical value.

(2)  Unless otherwise specified, the domain of a function  is assumed to be the set of all real numbers x for
which f(x) is areal number.

(3)  The inverse of a trigonometric function f may be indicated using the inverse function notation /™ or with

the prefix “arc” (e.g., sin_'x = arcsinx Y

1. Theslope of the curve y=x”—e™ atits point of inflection is

(A) -In2 (B) -In4 (©) 2-1n4 (D) 2+In4 B %,E

2. Ifthe graph of the parabola y=2x% + x+ k is tangent to the line 3x + y = 1, then k=
(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Ans

Copyright 2013 Venture Publishing
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Calculators EXAM I Section I Part B 13
L 1
3. [Ifafunction f is defined by f(x) = f T+ dt, which of the following statements are true?
0
L f)=1
2

II.  the graph of f is concave down at x =3,
L. f(x)+ f(=x) = 0 for all real numbers x.
(A) Ionly (B) Il only (C) 1 only (D) IlandIlTonly  (E) I, Il and 111

Ans
4.  Consider the function f defined on the domain ~0.5 s x < 0.5 with f(0)=1, and
SR - ) _ o o
lim = ;
Jm ? sec“(3x). Evaluate: '!,. f(x)dx .
(A) 0.294
(B) 0.794
(C) 1.294
(D) 1.794
(E) 4.700
Ans
5. The graphs of functions f and g are
shown at the right. The graph of ghasa : el / : grapborg
horizontal tangent at x = 1. ; \ / . \
If h(x)= fTg(x)], which of the following "\ 7 :
statements are true about the function 4? \ /. ;
I. h(2)=5. ]\25‘_‘ . ——
1. h isincreasing at x =4.
I1I. The graph of 4 has a horizontal
tangentat x =1.
(A) Ionly (B) Ionly  (C) Il only (D) and Ml only (E) I, I and LI
Ans

Copyright 2013 Venture Publishing
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Multiple-C) hoice
EXAM I Section 1 Part B

; : ity is given by
6. A particle moves along the x-axis s0 that at any time 1= 0. its vcloc;:); l; gt it s
w(t) = cos(t +~/i ). The total distance traveled by the particle from i
E) 2.
(A) 0481  (B) 1.069  (C) 1.449 (D) 1.932 (
Ans
i f y=arctan x and y= 4- %% is
7. The total area of the region bounded by the graphs of y =2
(A)10.802  (B) 10972  (C)11.142 (D) 11.31 (E) 11.482
Ans
8. Which of the following series are conditionally convergent?
LS 1yt L 1l §(~1)” ol 101 i(.l)’”l 1
. 112-1 2n + 1 ‘ n=| 3" . n=1 'J‘;

(A) Ionly (B) I only (C) IandIlonly (D) IandIllonly  (E) L II, III

Ans

Copyright 2013 Venture Publishing
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Calculators EXAM I Sectionl Part B 15

9.

d’y .
If x=¢%and y=In(% +1), thenat t=1, ﬁ is

(A) - B) -3 (© -1 ®) 0 ® 3

Ans

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?

(A) not changing

(B) increasing at $0.10 per day
(C) decreasing at $0.10 per day
(D) increasing at $1.00 per day
(E) decreasing at $1.00 per day

Ans

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-axis?
(A) 1.217 (B) 2.276 (C) 2.693 (D) 6.666 (E) 7.151

Ans

Copyright 2013 Venture Publishing




16 | .
—_— EXAM I Section I Part B Multiple-Chaice

12, For any time ¢ 20, if the

position of a particle in the xy-plane is givenby x=¢' and
~t
Y=e

» then the speed of the particle at time 1=1is
(A) 2.693 (B) 2.743 (C) 3.086 (D) 3.844 (E) 7.542

13. The level of air pollution at a distance x miles from a tire factory is given by

L(x)=¢1x +—1-2—.
X

The average level of pollution between 15 and 25 miles from the factory is
(A) 0.144
(B) 0.156
(C) 0.162

(D) 0.168
(E) 0.250

Ans

Copyright 2013 Venture Publishing
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Calculators EXAM I Section] Part B 17

14.  What is the x-coordinate of the point on the curve y = e” that is closest to the origin?

(A) -0.452 (B) -0.426 (C) —0.400 (D) -0.374 (E) -0.372

Ans
15.  Let f(x)=e*"2. If the second-degree T;ylor polynomial for f about x =0 is used
to approximate fon the interval [0, 2], what is the Lagrange error bound for the
maximum error on the interval [0, 2]?
(A) 0.028 (B) 0.113 (C) 0453 (D) 0499 (E) 0.517
Ans

Copyright 2013 Venture Publishing
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EXAM I Section I Part B Multiple-Choice

18- Ifff('t)'cos xdx = f(x)-sin x - fﬁx-sin x dx,then f(x) could be

(A) -2x°
(B) 2x3

(©) —3x2
(D) 3x2
(E) x sin x

Ans

17. Which of the following statements are true?

I. If the graph of a function is always concave up, then the left-hand Riemann sums with the
same subdivisions over the same interval are always less than the right-hand sums.

b
II. If the function f is continuous on the interval [a, b] and f f(x)dx = 0, then f must
a
have at least one zero between a and b.

III. f'(x)>0 forall x in an interval, then the function f is concave up in that interval.

(A) I only

(B) II only

(C) III only

(D) II and III only

(E) none

Ans

Copyright 2013 Venture Publishing
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EXAM 1
CALCULUS BC
SECTION H, PART A
Time-30 minutes
Number of problems-2

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

Before you begin Part A of Section 11, you may wish to look over the problems before starting to work on

them. It is not expected that everyone will be able to complete all parts of all problems and you will be able to
come back to Part A (without a calculator), if you have time after Part B. All problems are given equal weight
but the parts of a particular solution are not necessarily given equal wei ght. '

You should write all work for each problem in the space provided. Be sure to write clearly and legibly. If you
make an error, you may save time by crossing it out rather than trying to erase it. Erased or crossed out work

will not be graded,

SHOW ALL YOUR WORK. Clearly label any functions, graphs, tables, or other objects you use. You will
be graded on the correctness and completeness of your methods as well as your final answers. Answers without

supporting work may not receive credit.

Justifications require that you give mathematical (noncalculator) reasons.

You are permitted to use your calculator in Part A to solve an equation, find the derivative of a function at a
potnt, or calculate the value of a definite integral. However, you must clearly indicate in your exam booklet the

setup of your problem, namely the equation, function, or integral you are using. If you use other built-in
features or programs, you must show the mathematical steps necessary to produce your results.

Your work must be expressed in mathematical notation rather than calculator syntax. For example,
5
sz dx may not be written as ntnt(X‘z, X 1,.8).

Unless otherwise specified, answers (numeric or algebraic) need not be simplified.

If you use decimal approximations in your calculations, you will be graded on accuracy. Unless otherwise
specified, your final answers should be accurate to three places after the decimal point.

Unless otherwise specified, the domain of a function j is assumed to be the set of all real numbers x for which
Jf(x) is a real number.

THE EXAM BEGINS ON THE NEXT PAGE
PLEASE TURN OVER



% EXAM I Section Il Free-Res

; ladder is 1 foot from the wa]]
L. A 13 foot ladder is leani ainst a wall so that the foot of the _ .
A gust of v?inde;al?:sgsmtg;g]:gdcr to begin sliding down the wall. The motion of the top of

the ladder as it slides down the wall is described by

y =-16t2 + 051 + 4168, where ¢ is measured in seconds.

(a) When does the top of the ladder reach the ground?

(b) Determine the velocity of the end of the ladder that is resting on the ground when it
1s 5 ft from the wall. Indicate units of measure.
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Calculators EXAM I Section I

2. Suppose that f(0)=3and /" is the function shown below. Let g(x) = (x% + 1y f(x).

1

(a) Eva]uaie g'(O). ..._,’ ST [,
(b) Is g increasing, decreasing or neither at x =17

Justify briefly. el
(¢) Estimate g"(0). al

(d) Is the graph of g concave up or concave down at
x = 1? Justify briefly.

Copyright 2013 Venture Publishing
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2 EXAM I Section 11 Free-Response

[

"~

Time - 60 minufes
Number of problems - 4

A graphing calculator may NOT be used on this part of the examination.

* Duning the timed portion for pan B, you may go back and continue to work on the problems

3. The graph of the polarcurve r = 2 —cos @ for 0 <@ < 2.
is shown in the figure,

(a) Write an integral expression for the area of the region !
inside the curve.

PV v e

-

r

-

'A

(b) Write expressions for % and g% in terms of 6.

(c¢) Find % as a function of 9.

(d) Write an equation in terms of x and y for the line tangent
to the graph of the polar curve at the point where 8 = Z.
Show the work that lead to your answer.

Copyright 2013 Venture Publishing
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No Calculators

EXAM I Section IT

2 4 6 2
_ . o x x x (1" x*"
4. TheM Ya T w T e T w T @
e Maclaurin Series for f(x) is given by 21 4 6! 8! (2n + 2)!

(a)
(b)

(c)

(d)

For what values of x does the given series converge?

Ay
Let g'(x)= 1- x2 . f(x). Write the Maclaurin series for g'(x), showing the first three
nonzero terms and the general term.

Write g'(x) in terms of a familiar function without using series. Then write f(x) in
terms of the same familiar function.

Given that g(0) = 3 write g(x) in terms of a familiar function without series.

23
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EXAM I Section II

for t=0.

1
5. A curve Cis defined by the parametric equations x=m and y TS

(a) Find % in terms of .

(b) Find an equation of the tangent line to C at ¢=3.

(c) Set up but do not evaluate a definite integral representing the length of the curve Con the
interval Osrs< 1. ‘

(d) Find an equation for the curve C in terms of x and y.

Copyright 2013 Venture Publishing
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No Calculators EXAM [ Section II

6.

A population is modeled by a function P that satisfies the differential equation

.da{i =k(1200 - P), where ¢ is time in years and k is the constant of proportionality.

When t = 0, the population is 300, P(0) = 300.

(a) Find P(¢) in terms of t and k.
(b) If P(4) =600, find the value of £.
(c) Find lim P(1)..

Copyright 2013 Venture Publishing
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26
EXAM 1I
CALCULUS BC
SECTION 1 PART A
Time-55 minutes
Number of questions-28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION
examining

Directions: Solve each of the following problems, using the available space for scratchwork. Afier
too much

the form of the choices, decide which is the best of the choices given and fill in the box. Do not spend
time on any one problem,

In this test:
(1) Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for which

J(x) is a real number.
(2) The inverse of a trigonometric function fmay be indicated using the inverse function notation £~ or with the

prefix “arc” (e.g., sin ™~ x = arcsinx ),

1

1. f xe* dx
0
1
A) 3(e-1) (B) 2(e-1) (©) 2e D) e E) e
2
/
Ans
2. I f(@) = x2-1, then lim LE+D-1Q@)
x—] X - \
A) 0
(A) (B) 1 © 2 (D)3 (E) nonexistent
.
Ans

Copyright 2013 Venture Publishing
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27

dy

3. If cos x = ¢ and 0<x<m, then Zr—is

(A) —tanx
(B) —-cotx
(C) tanx
(D) cotx
(E) cscx

\

Ans

4. If y= Arcsin(e®*), then -

(A) 262.3(
;1 — g
2x

e
(B, =g

1- e
2x
2e
(&)
;1 + %
2x

B

1—e

232x
(E‘) Qe”— 1

dy

2x
1
5. If f(x) = [ —— dt, then f'(1)=

(A) 0

®) 3

© % ©) V2

(E) undefined
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BC EXAM II Section I Part A

Multiple-Choice

6.

Which of the following represents the graph of the polar curve 7 =3csc8?

(B)

Y

7

©

3

A

21
l_.

\

Ans

7. If g(x) = tan’(e*), then g'(x)=
(A) 2e*tan(e¥)sec?(e*)
(B) 2tan(e®)sec?(e*)
(©) 2tan®(e*)sec(e™)
D) e* sec’(e¥)
(E) 2¢ tan(e*)

~ Ans

® -1
: © o D)

(Y-

(E) 1
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No Calculators BC EXAM II Secton I Part A 29

9. The coefficient of x* in the Taylor series for f(x)= J:: lé’,—‘—da: about x=0 is

(a) -1 (B) -¢ © ¢ D) § (E) 1

10. Fand G are two functions whose derivatives exist for all real x; F'(x)<0 and G'(x)>0 for
all real x. Which of the following could be true about the graphs of y = F(x) and y = G(x)?

I. they do not intersect II. they intersectonce  III. they intersect more than once
(A) Ionly (B) IIonly (C) 1l only (D) Iandllonly (E) II and III only

11. The length of the curve determined by the parametric equations x =sin £ and y=t¢ from
t=0 to t=m is

7T
(A) f\/coszt +1 dt
0

1 4
®) [ sin®z+1 dt
0

T
(C) f«!cos t+1 dt
0

(D) [ ~sin 1+1 dr
0

b1
(E) fxfl—cos t dt
0

Ans
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30 BC EXAM Il Section 1 Part A

cos(2x) 1 , for x=0

2
X

12. Let the piecewise function £ be defined by f(x) =
m , for x=0
Determine a value for 1 so that the function f'is continuous at x = 0.

(A) -2 (B) -1 (© 0 (D) 1 (E) 2

Ans

13. The slope of the line tangent to the graph of In(x + y) = x2 at the point where x=1 is

A o (B) 1 €) e-1 D) 2e -1 (E) e-2

Ans

14. Atx =0, which of the following is true of the function f(x)=sin x + ¢™* ?

(A) f isincreasing

(B) f is decreasing

(C) f is discontinuous

D) The graph of f is concave up
(E) The graph of f is concave down

Ans

Copyright 2013 Venture Publishing
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No Calculators BC EXAM II Secton I Part A 31

(-] + = n .
15. The radius of convergence of the series 2 AL ,,3) s
HZan+tl 2

(A) 4
(B) 3
© 2
D) 1

(E) 0
Ans

1
v |

16. A particle moves along the curve xzy =2 attime t>0. If %= 8 when x=-1, what is the

dx ]
value of -a? at that time?

(A) -2 B) -1 (C) o (D) 1 (E) 2

Ans

b b
17. If f f(x)dx = 3 and f g(x) dx = 2, which of the following must be true?
a a

I. f(x)>g(x) forall a = x < b

L [[/(x) - gx)]dx =1

b
III. f[f(x)-g(x)]dx =6
(A) Ionly (B) II only (C) I only (D) II and III only | (E) I, 11, III

Ans
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> BC EXAM I Section I Part A Multiple

18. Consider the curve in the xy-plane represented by x =% and -y= In ¢ for t> 0. The slope of

the line tangent to the curve at the point where x = 1 is

(A) -1 (B) -% (©) 0 (D) ;1_—. ® 1

Ans

19. If %= xyz,then y could be

-1
* ]

A
) -
1
B)——+ 1
®) -+

-2
x2+1

(D) 38.1'2/2
(E) 361212 +I
Ans

©

x
20. fx+2 dx

(A) = Injx+2| + C

(B) x+2 Injx+2[ + C
©) x-2 Injx+2| + C
(\D) x— Inx+2| + C
(E) x— Arctan x + C

Copyright 2013 Venture Publishing
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21. Let f bea function with f(2) =4 and derivative f'(x) = Nxd o+ 1. Using a tangent line

approximation to the graph of f at x =2, estimate f(2.2).
(A) 4.0 (B) 4.2 (C) 4.4 (D) 4.6 (E) 4.8

Ans

22. A region in the plane is bounded by y= %, the x-axis, the line x =m and the
x
line x=2m where m>0. A solid is formed by revolving the region about the x-axis. The

volume of this solid

(A) is independent of m

(B) increases as m increases

(C) decreases as m increases

(D) increases until m = -21-, then decreases

(E) is none of the above

Ans
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Mudltiple-Choice

34
BC EXAM II Section I Part A

23. If i :
a particle moves in the xy-plane so that at time ¢ >0 its position vector is
. J 2 .
<3m(3t s -2—), 3t< ), then at time ¢ = g the velocity vector is

(A) (-3, 3n) (B) (-1, 3m) (C) (-1, 2n) D) 3, 2m) (E) @3, 3m)
Ans

Which of the following series converge?

5Bl A L
2n+1 z 4n® ok z n3”

n=]

24.

(A) Ionly
(B) I only
(C) HI only
(D) Iand II only

(E) II and III only
Ans

X
25. Fand G are differentiable functions such that F(x) = f G(t)dt. If F(a) =3 and
0

F(b) =3, where 0<a <b, which of the following must be true?

(A) G(x)=0 for somex suchthata <x<b
(B) G(x)=0 forallxsuchthata<x<b
(C) G(x)> 0forallxsuchthata<x<b
(D) F(x)=z0 forall x such thata <x<b

(E) F(x)=0 for some x such thata <x<b
Ans

Copyright 2013 Venture Publishing
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1
26. fxe_xdx =
0

A1 (B) 1-

© 2%-1 ®) 1+2 ® -2

27. Ifthe average rate of change of a function f over the interval from x=2tox=2+h is

given by 7e" —4 cos(2k), then f'(2) =

(A) -1 (B) 0 © 1 (D) 2 E) 3
Ans
28. The slope field shown in the figure at the right
: i ; : Sk
represents solutions to a certain differential equation. N
Which of the following could be a specific solution to = i ]k f ]
: . . e Fma L 1A
f)
that differential equation ? —mrr/Z t 10
_ —x 7/ 000
(A) y=e ==z 111
B) y=sin x A A A
®) AN
(©) y=+x 1
(D) y=Inx
(®) y=e>
N
Ans
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Directions: Solve each of the following problems, using th 2
the form of the choices, decide which is the best of the choices given and fill in t

EXAM 11
CALCULUS BC
SECTION I PART B
Time-50 minutes
Number of questions-17

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON
THIS PART OF THE EXAMINATION

e available space for scratchwork. After examining
he box. Do not spend too much

time on any one problem.

In this test:

The exact numerical value of the correct answer does not always appear among the choices given. When this
happens, select from among the choices the number that best approximates the exact numerical value.

)
(2)  Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for

which f(x) is a real number.
(3)  The inverse of a trigonometric function /' may be indicated using the inverse function notation f~ ' or with

the prefix “arc” (e.g., sin _x = arcsin x).
1. Let f(x)=(1+x)"’. The Taylor polynomial of degree 2 for the function f about x = 0 is

2 2 2
(A) 1+x-x* (B) 1+%+% ©) 1+%-%
(D) 1+ 23‘— + gg_z (E) None of the above.
Ans
2. Which of the following are true about the function f if its derivative is defined by
f(x) = (x-1DP(4-x) ?
I. [ isdecreasing for all x <4.
II.  f has alocal maximum atx = 1.
III. The graph of f is concave up forall 1 <x<3

(A) Ionly

(B) I only

(C) III only

(D) II and III only

Ans

(E) L Il and III
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Calculators EXAM Il Sectionl Part B
9% at the point (1, 2) forms a right

3. A tangent line drawn to the graphof y = 1+ %
triangle with the coordinate axes. The area of the triangle is
(A) 3.0
(B) 3.5
(C) 4.0
(D) 4.5
(E) 5.0
Ans
4.  The graph of the second derivative f” for a function f is shown below.
f“
7 ( TN _A 5
If f is increasing at x =—1, which of the following statements must be true?
L f@2)=r4 IL f'(4)> /1) L. f'(4)>0
(A) Ionly (B) IIonly (CllandIllonly (D) IandIlonly (E) I, II and ITI
Ans
5. Suppose a particle is moving along a coordinate line and its position at time ¢ is given by

2
s(t) = 2()! 5 ° For what value of ¢ in the interval [1, 4] is the instantaneous velocity
il 2
equal to the average velocity?
(B) 2.209 (C) 2.219

(A) 2.199 (D) 2.229 (E) 2.239
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38 EXAM IT Section I Part B
6. If f(x) = < ang = —=— , then f’ '(x) at x=
e S(x)—x+1, en f'(x)=g'(x) a
(A) 0.563 (B) 0.565 (C) 0.567 (D) 0.569 (E) 0.571

7. A graph of the function f is shown at the right.
Which of the following statements are true?

L fM>7'3)

2
IL [f(x)dx > f'(3.5)
1

lim fCXN-2) _ £2.5)-f2)
h—0 h 25-2

(A) Ionly (B) ITonly (C) IandII only (D) HandIlTonly (E) I, Il and III
Ans

IT1.

8. Which of the following three improper integrals converge?
1

P I d. I w—l—dx 11T lcﬁ:
I.{ X .‘!'xz '{x

1+x2

(A) II only

(B) Iand II only
(C) Iand III only
(D) II and III only
(E) I 1 and 11T

Copyright 2013 Venture Publishing



Calculators EXAM Il SectionI Part B 39

The proportion of students that have heard a rumor at time ¢ is modeled by the function P that
satisfies the logistics differential equation %n 3P(3 - 2P). What proportion of the student
population has heard the rumor when it is spreading the fastest?

(A) 25% (B) 40% (C) 50% (D) 60% (E) 75%

Ans

. 2
10. Ifthe graph of y= f(x) contains the point (0, 1), and if % A R
y

(A) /2 -cos(x?)
(B) A2 —cos(xz)
< 2 -—cos(xz)

D) cos(x?)
(E) v2-cosx
Ans
11. If g(x)= f(r’- + 7)*3 dt, then g"(1) =
0
A) 3 (B) 4 © 2 D) 2 ®) 8
Ans
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40
2 3 4
12. The graph of the function f represented by the Maclaurin series 1+ 2x + 4;! + 8;1 + lf: *oe
intersects the graph of y =2 —x? at the point where x =
(A) 0.182 (B) 0.337  (C) 0.587 (D) 0.799 (D) 0.989
Ans
13. The figure at the right shows the graph :
of f', the derivative of a function f. The - L
1
domain of f is the interval 4 <x <4.
Which of the following must be true about A i e N
the graph of f? ’ 2 \\
I. At the points where x =-3 and x =2 ey
there are horizontal tangents. graph of the derivative of f
II. At the point where x = 1 there is a relative
minimum point.
III. At the point where x = -3 there is an
inflection point.
(A) None (B) II only (C) III only (D) II and III only (E) I, Il and I1I
Ans
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EXAM Il Sectionl Part B 41

Calcrlators
14, The volume of the solid generated by revolving the first quadrant region bounded by the
curve y = ¢*'2 and the lines x=1In3 and y =1 about the x-axis 18
(A) 2.802 (B) 2.832 (C) 2.862 (D) 2.892 (E) 2.922
Ans

15. Letf be a function such that f and all its derivatives are continuous and the third derivative of
f satisfies the inequality |f"'(x) = 10|. If a second degree polynomial for f about x = 1 is

used to approximate f{1.4), what is the corresponding Lagrange Error Bound?

(A) 0.027 (B) 0.107 (C) 0.213 (D) 0.533  (E) none of these
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42 EXAM IT Section I Part B

g i f the
16. Ifthe function f is differentiable on the interval [a, 4] and a<ec<b, which o
following statements are true?

b < b
L [f)dx = [f(x)dx + [f(x)dx
‘ ¢ ‘ b)— f(a)
II. There exists a number 4 in (a, b) such that f'(d) = f(;_i“

HI. lim f(x) = f(c)
X=eC
(A) 1only (B) Il only (C) Iand II only (D) II and III only (E) LII, II

Ans

17.  The conical reservoir shown at the right
has diameter 12 feet and height 4 feet,
Water is flowing into the reservoir at the
constant rate of 10 cubic feet per minute.
At the instant when the surface of the
water is 2 feet above the vertex, the water
level is rising at the rate of

(A) 0.177 f/min
(B) 0.354 ft/min
(C) 0.531 ft/min
(D) 0.708 fi/min
(E) 0.885 ft/min
Ans

Copyright 2013 Venture Publishing



43

EXAM II
CALCULUS BC
SECTION 1I, PART A
Time-30 minutes
Number of problems-2

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

Before you begin Part A of Section II, you may wish to look over the problems before starting to work on
them. It is not expected that everyone will be able to complete all parts of all problems and you will be ab!e to
come back to Part A (without a calculator), if you have time after Part B. All problems are given equal weight,

but the parts of a particular solution are not necessarily given equal weight,

You should write all work for each problem in the space provided. Be sure to write clearly and legibly. If you
make an error, you may save time by crossing it out rather than trying to erase it. Erased or crossed out work

will not be graded.
SHOW ALL YOUR WORK. Clearly label any functions, graphs, tables, or other objects you use. You will
be graded on the correctness and completeness of your methods as well as your final answers. Answers without

supporting work may not receive credit.

Justifications require that you give mathematical (noncalculator) reasons.

You are permitted to use your calculator in Part A to solve an equation, find the derivative of a function at a
1. However, you must clearly indicate in your exam booklet the

point, or calculate the value of a definite integra
function, or integral you are using. If you use other built-in

setup of your problem, namely the equation,
features or programs, you must show the mathematical steps necessary to produce your results.

Your work must be expressed in mathematical notation rather than calculator syntax. For example,

5
fxz dx may not be written as ﬁlInt(XZ, X 1, 5).

Unless otherwise specified, answers (numeric or algebraic) need not be simplified.

you will be graded on accuracy. Unless otherwise

If you use decimal approximations in your calculations,
places after the decimal point.

specified, your final answers should be accurate to three

Unless otherwise specified, the domain of a function S is assumed to be the set of all real numbers x for which

J(x) is a real number.

THE EXAM BEGINS ON THE NEXT PAGE
PLEASE TURN OVER



EXAM IT Section Il Part A Free Response

A particle moves along a line in such a way thatattime#, 1 =t= 8, its position is given by
¢
s(?) = f [1- x(cos x)— (In x)(sin x)] dx.

(a) Write a formula for thIe velocity of the particle at time 7.

(b) At what instant does the particle reach it maximum speed?

(c) When is the particle moving to the left?
(d) Find the total distance traveled by the particle fromt=1to £ = 8.

Copyright 2013 Venture Publishing



Calculators

EXAM I Section Il Part A

2. The following table represents the diameter (feet) of the cross section of a tree at various
heights (feet) above the ground. Assume that each cross section is circular.

| Height (1)

2

6

10

14

18

22

26

30

| Diameter (11.)

2.0

2.0

2.0

1.8

1.6

1.5

1.3

1.2

(a) Approximate how fast the diameter of the tree is changing 22 ft. above the ground.
Indicate units of measure.

(b) Use the trapezoid rule to approximate the volume of the tree from 14 ft to 30 ft above the

ground. Indicate units of measure.

(c) The section of the tree from 2 feet to 8 feet i
6 feet. The strength of the beam varies join
What should be the width and height of the

s used to make a rectangular beam of length
tly as its width and the square of its height.
beam in order to have the strongest beam?

Copyright 2013 Venture Publishing
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=8 EXAM I Section Il Part B Free Respo

Time - 60 minutes
Number of problems - 4

A graphing calculator may NOT be used on this part of the examination.

* During the timed portion for part B, you may go back and continue to work on the problems

k .
3.  Letfunctions f and g be defined by f(x)=x and g(x)=x+ 2 where £ isa
positive constant.

(a) Find the average value of g on the interval [1,3] if k=2,

(b) If R is the region between the graphs of f and g on the interval [1, 3], find in terms
of &, the volume of the solid generated when R is rotated about the x-axis.

(c) Setup but do not evaluate an integral expression in terms of & for the volume of the solid
generated when R is rotated about the horizontal line y=-=2.
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Let f be a differentiable function such that f” is continuous and f and f' have the

values given in the table below.
0 1 2 3 4 5

X
f(x) 1 17 3 8 9 11
fl(x)]| 25 21 19 15 13 -2

Use the information in the table to

4.

(a) approximate f''(x) at x = 2.
2

(b) evaluate fxf’(xz)dx
0

3
(c) evaluate f xf"(x) dx
1
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5. Let f be the function defined by f(x)=xe ™ where k isa positive constant.

(a) Find, in terms of k, the x-coordinate of each critical point of f a8

(b) For each critical number x, determine whether f(x) is a relative maximum, relative

minimum, or neither. Justify your answer.
(¢) On what interval(s) is the graph of f concave up?
(d) Write an equation of the horizontal asymptote for the graph of f.
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6. Let f be the function defined by f(x) = In(x + 1).

(@) Find f(0) for n=1ton=3, where Fis the nth derivative of f.

(b) Write the first three nonzero terms and the general term for the Taylor series expansion
of f(x) about x=0.

(¢) Determine the radius of convergence for the series in part (b). Show your reasoning.

0.5
(d) Use the series in part (b) to evaluate f f(x) dx with an error no greater than 0.01.
0

Copyright 2013 Venture Publishing
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EXAM 11
CALCULUS BC
SECTION I PART A
Time-55 minutes
Number of gquestions-28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION

Directions: Solve
the form of the choi

time on any one problem.

In this test:

(1) Unless otherwise specified, the domaj
J(x) is a real number.

(2) The inverse of a trigonometric function fmay be indicated us
pfcflx «arcu (e-g"

each of the following problems,

using the available space for scratchwork. After examining
ces, decide which is the best of

the choices given and fill in the box. Do not spend too much

n of a function f is assumed to be the set of all real numbers x for which

. . . 1 .
ing the inverse function notation /™ or with the
sin~'x = arcsin x).

I. A particle moves on the x-axis in such a way that its
x(t) = (Inz)’. At what value of ¢ does the velocity o

Al

position at time ¢, ¢> 0, is given by
f the particle attain its maximum?

(B) el”2 © e (D) e¥2 (E) e

Ans
1
2. Which of the following is equal to f cos x dx ?
0
n /2 n/2
(A) fsinxdx (B) fcosxdx v (©) fsinxdx
0 -n/2 ~-n/2
2n 3m/2
(D) fsinxdx (E) fcosxdx
n n/2
Ans

Copyright 2013 Venture Publishing
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3. A solution to % -1 that goes through the point (1, 1) is
xy

1
(A) " 3

(B) v2Inx +1
(C) V2Inx+1

(D) VInx+1
(E) ex—l

Ans
At the right is the graph of y = f'(x), the derivative i " E T
of y= f(x). The domain of f is the interval RS B S
-3 s x = 3. Which of the following must be true P T DRI N
about the graph of f? ., A
' A - | 3
I. f isincreasing on -3 <x <-2. R _l_l-\./f I
II. The graph of f is concave down on -3 <x <—1. R 3
III. The maximum value of f(x) on the interval e 3% o e o e e

3<x<2is f(-3).

(A) Ionly (B) IIonly (C) III only (D) Iand II only (E) II and III only

Ans
+00 1
-{ x(In x)2 “
@A) 1 ®) -1 ©) e D) 1 (E) divergent
Ans
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i ?
s G2 is the interval of convergence
6.The radius of convergence of the series 2 round 1. What is

n=

(A) ~l<x<l
(B) -3<x<l1
(C) 1<x<3
(D) I<xs=3
(E) 1sx<3

Ans
7. Suppoée a population of bears grows according to the logistic differential equation
%ft—’ = 2P~ 0.01P?
where P is the number of bears at time ¢ in years. Which of the following statements
are true?
I. The growth rate of the bear population is greatest at P = 100.
II. If P> 200, the population of bears is decreasing.
I1. tl—ilfgo P(t) = 200
(A) Ionly
(B) Il only
(C) Iand IIT only
(D) 11 and 111 only
(B) L, M and 111
Ans
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vz .2 )
8. The substitution of x = sin@ in the integral j; 71—:?- dx, results in
. Sil\29 W2 2 R 26 dée
A — df . B sin“ @ do (C) sin

(A) j; 1 (B) j; j;

n/3 1/2 2

.2 cos“ @
(D) f sin“ @ dé (E) f <inB de
0] 0
Ans
9. Let f and g be functions whose derivatives exist for all real numbers, with g(x) = 0 for x = 0.
If lim f(x)=0and lim g(x)=0 and lim f(x)=6 and lim g'(x) =2, then lim S g
x—>0 x—0 x—0 x—>0 x—0 g(x)

(A) 0
B) 1
© 3

f(x)
@) ==

g'(x)
(E) nonexistent

Ans
10. The slope of the tangent line to the graph of y= Arctan% at the point (2, %) is

1 1 1 1 :

(A) 1 B) 5 © z D) 3 (E) 1
Ans
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dy _ 3 si
1L If 2=250X gy y =

SeCT x

(A) Infcos x|+ C
(B) secx+C
(C) cos’x +C
(D) -3cos’x +C
(E) —cos3x *i&

Ans

12. Consider the set of all right circular cylinders for which the sum of the height and the diameter
is 18 inches. What is the radius of the cylinder with the maximum volume?

(A) 2 (B) 3 ©) 4 ™ 5 (E) 6

Ans

13. The total area of the region enclosed by the polar graph of » =1 +sin8 is
A) 7
(B) =
(©) 3F
(D) 2xn
E) F

Ans
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given by

14. The acceleration of a particle moving along the x-axis at any time 72 0 -1s . N
a(t)=1+e~*. At t=0 the velocity of the particle is —2 and its position 1s 3. The position

of the particle at any time t is
t!
(A) 3-— t+e’+ 2

r2
(B) T tr+et+ 2

2

C) ~——— t— &% 2
()2

12 -t
(D) "5-— 3t —e "+ 2

(E) ?—-t+et+2

Ans

15. Which of the following integrals gives the length of the graph of y=tan x between x=a

and x=b, where 0<a<b<§?

b
(A)f xZ +tan? x dx
a
b
(B) f«/xﬂanxdx
a
b
©) f«/1+ sec? x dx
a
b
(D) f 1+ tan’x dx

a
b

(E) f\h + sectx dx
a

Ans
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dv .
16. If vusin(uz-l) and w=+xZ +1, then = is

(a) <o)
2aZ 41
rcm(r

(B) = ey

© xcos(.r -1)

W/xz +1
D) 2xcos(12)
(E) cos(x?)

17. The function f is continuous at the point (c, f(c)). Which of the following statements
could be false?

(A) ;_u'nc f(x) exists (B) lim f(x)= f(c) (©) lim f(x)= lim f(x)

X—=>c x—>c x—c*

(D) f(c)isdefined  (E) /'(c) exists

Ans

18. The area of the region in the first quadrant under the curve y = —;/—= bounded on the left

by x—— and on theright by x=1 is

(A) =
(B) =

© 5

(D) §

(E) none of these
Ans
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19. The function £ is defined by f(x)=3x%—x>+k . For which values of & will f have
three distinct zeros ?

(A) all >4
(B) 0<h<4
(C) all 2<0
D) -4<h<0

(E) all h<—-4
Ans

20. Letf be a function that has derivatives of all order for all real numbers. Assume

f0)=5, f'(0)=-3, f'(0)=1and f"(0)=4. Then the coefficient of x’ in the Taylor

series for fabout x =0 is

(A) -3 ® - ©) :f; ) 1

(D) 4

Ans

21. Every cross section perpendicular to the axis of a
container is a circle. Water is flowing into the container

at a constant rate. A graph of the depth of the water as a
function of time is shown at the right. Which of the

depth

following best describes the profile of the container?

Y (50>

time

(D) (E)

Ans
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22, 'L’he sales of a small company are expected to grow at a rate given by
300t +¢2 4+ 432 where S(¢) is the sales in dollars in ¢ days. The accumulated sales

t
from the first day through the fourth day is approximately

(A) $2400
(B) $2406
(C) $2412
(D) $2418
(E) $2424

X
. [t
23. If F(x)= f 4t sm( 5) dt , then an equation of the line tangent to y = F(x) at the point
/2

where x = 25 is

A) 2x-my-m=0
B) 2x-2y-n=0

(©) 2m-2y-n*=0
(D) mr—2y—-m* =0

(E) m-y-x=0
Ans
& sec’
24, If f XX =1In 2, then the value of k is
A 1+ tan x
T 4 n T
A g ®B) 7 © 3 D) 5 (E) =
Ans
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25. A conical tank is being filled with water at the rate of
16 f*/min. The rate of change of the depth of the -

water is 4 times the rate of change of the radius of the
water surface. At the moment when the depth is 8 ft
and the radius of the surface is 2 ft, the area of the

surface is changing at the rate of

(A) = A¥min

(B) 1 ft>/min -
Volume of Cone = L7’k

(C) 4 fi*/min
(D) 4% ft%/min
(E) 16n fi%/min

d
id and y(0)=0. Anapproximation of y(1) using

26. Given the differential equatio =
Euler's method with two steps and step size Ax =0.5 is

©) 2

(A) 3 ®B) 3 D) 3 ® 15

Ans
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27. a; slope field for a differential equation
-&f= f(x,y) is given at the right. Which :::l:h: :".,,:.'.".-:
of the following could be a solution ? S ol ol ol g B ol o ol
A) y=2+Inx
(B) y=2-1 L L L LNl L L L
Y T
© y=2-¢* 22y dlr ey 22
D) y=2-€~
E) y=2+>
Ans
28. fxezx dx =
(A) %ezx(2x—1)+f3
B) e @x-D)+C
© pe¥@x-n+c
(D) zlezx(x—l)+C
(E) :i-ezx(le)+C
Ans
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EXAM HI
CALCULUS BC
SECTION I PART B
Time-50 minutes
Number of questions—17

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON
THIS PART OF THE EXAMINATION

Di i . e

:hler:::: “-;-thSolve each of the following problems, using the available space for scratchwork. After examining

t of the choices, decide which is the best of the choices given and fill in the box. Do not spend too much
e on any one problem.

In this test:
The gxact numerical value of the correct answer does not always appear among the choices given. When this

)
2 :ljappens, select from among the choices the number that best approximates the exact numerical value.
“ :!GSS Other\ylse specified, the domain of 2 function £ is assumed to be the set of all real numbers x for
which f(x) is a real number.
3 The i . - ; 2
3) he inverse of a trigonometric function /may be indicated using the inverse function notation £ or with

a“ » s =]
the prefix “arc” (e.g., sin” x = arcsin x )

1. Which of the following must be true about a particle that starts at #=0 and moves along a
number line if its position at time ¢ is given by s(2)=(1- 2)°(t-6)?

I. The particle is moving to the right for 7> 5.
II. The particle is at restat =2 and ¢ = 6.
ITI. The particle changes direction at 7= 2.

(A) Ionly (B) Il only (C) III only (D) IandIllonly  (E) none

Ans

X
The approximate average rate of change of the function f(x)= f sin(t?) dt over the
0

interval [1, 3] is
(A) 0.155 (B) 0.232

(©) 0.309 (D) 0.386 (E) 0.463

Ans
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