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Preface

This workbook is intended for students preparing to take the Advanced Placement Calculus

the actual AP Exam as possible. For example, in the appropriate sections, there are questions that
require students to make decisions about whether to use the graphing calculator a lot, a little, or not
at all. In order to provide a greater supply of this type problem, our exams require the use of a
caleulator in about half the problems of Section I Part B, and all of Section II Part A.

Each student is expected to have a graphing calculator that has the capability to:
(1) plot the graph of a function within an arbitrary viewing window,
(2) find the zeros of a function (solve equations numerically),
(3) calculate the derivative of a function numerically, and
(4) numerically calculate the value of a definite integral.

In the free-response sections, solutions obtained using one of these four capabilities need
only show the setup. Solutions using other calculator capabilities must show the mathematical
steps that lead to the answer. In either case, a correct answer alone will not receive full credit.

As in the AP Course Description for Mathematics, our examinations are in two sections of
equal weight. Section I is all multiple-choice and Section II is all free-response.

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

2. Section I PartB (17 questions in 50 minutes). Calculators are allowed.

3. Section II Part A (3 questions in 45 minutes). Calculators are required
4. SectionII Part B (3 questions in 45 minutes). Calculators may not be used. Students
may go back and work on Part A without a calculator if time perniits.

We have tried to create the problems in the spirit of calculus reform. Calculus reform 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 included questions
where functions are defined graphically and numerically, as well as symbolically, in order to give
the students more practice in this type of analysis.

We wish to thank the members of the Phillips Academy Mathematics Department for their
generous contributions of ideas, problems and advice. Their valuable assistance in testing the
problems in the classroom has made us quite confident about the validity of the exams. Robert
Clements of Phillips Exeter Academy provided excellent editorial assistance and insightful
comments.

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
E-Mail gwbest@tiac.net

George W. Best
J. Richard Lux
Andover, MA




For The Student

here are six examinations in this workbook. Use them as suggested by your
teac';fl‘cr, but about two weeks prior to the AP Exam you should try to find a three ;
hour and thirty minute block of time to work through one entire exam. Each part o
the exam should be carefully timed. Allow fifty-five minutes for Section I Part A,
fifty minutes for Section I Part B, and ninety minutes for Section II. 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 designed 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 youdo a satisfactory job on these exams, then you should be
confident of doing well on the actual AP Exam.

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:

1. If f'(c)=0, then f has a local maximum or minimum atx=c.
2. If f”(c)=0, then the graph of f has an inflection pointat x = c.
3. If f(x)=g’(x), then f(x)=g(x).

d
4., — = 1
2l D=1
b
5. Volume by washers is I(R —r)’dx.
[7]

6. 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 primarily 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 AB
SECTION I PART A
MULTIPLE CHOICE
NO CALCULATORS
Time—55 minutes
Number of questions—28

e available space for scratchwork. After examining the

Directions: Solve each of the following problems, using th
given and fill in the box. Do not spend too much time

form of the choices, decide which is the best of the choices
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.
Unless otherwise specified, the domain of a function £ is assumed to be the set of all real numbers x for which

f(x) isareal number. -1 ¢
N )
1. If f(x) = In(x — 2), then the graph of y = f(x) is decreasing if and only if
A) 2<x<3 (B) 0 < x (C) 0<x< 1 (D) x> 1 (E) x>2

Fea)=0 - 5
e 1 . r

Ans
2. For x # 0, the slope of the tangentto y = xcosx equals zero whenever
(A) tanx = —x - st XN Yo
(B) tanxzi Q_"j > >IN =0
X XN Caf s
(C) tanx = x 3= Cst 3
: |
(D) sinx = x > H-.\Hr;—}
(E) cosx = x gl S|
e

Ans

Copyright 2004 Venture Publishing
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EXAM | Section | Part A Multiple-Choice

9.
Toe 4y + 3
3 R 3
(A) 5 (B) 3 ©) "TE D) 1 (E) The limit does ot exist.
Ty + 2L k o IR N i
Q\:‘______ . G}ffl Vaio s 3
PR ayd A4 =
> 8 :
Ans

Iry

10. Let the first quadrant region enclosed by the graph of y = -l- and the lines x = 1 and
semicircles, the

x = 4 be the base of a solid. If cross sections perpend:cular to t{ne x-axis are
\ AT ) aQ
- j\ /T

volume of the solid is
[
(A) 64 units / N\ 4 J_}
py K 1603 ; L : S D
((B) 35 units 1 b N ) S8 ) s
(C) gﬁ units3 ‘—h—_\_‘“““x__‘h P _jf' u{{"‘— — J\_/
H*._“ | ! | — 4
(D) 3% 1nits3 i ‘ : ¥
1 \ ! —~ -l . ¢
(E) 37[ UDjtS3 Vi Y e s — q_ :-'\; (’ﬂ__"' 1'{; . r ‘j—- o "'*—-—___": ‘{,_;T
?’ 1 -2 B “‘ii‘: Jl ' ' : - ¥ 2
(,'-; T = A= /: 4 A2 8‘;.']
- f S /8 > - 72 AnSs T2y
/ ~ «,\)‘-‘ B~ *s =V, “'"--.::_r
d')«_. z\_- & [, il s L o
J_? NS _jh . 24 T
11. Let f(x)=Inx+ e . Which of the following is TRUE at x =17 Jy - /,“w
A) f is increasing Fx .
=
(B) f is decreasing L4 e " t/
. ) ) C -
(C) f is discontinuous £, D AL
(D) f has a relative minimum e Vi N e
: : /- o (o
(E) f has a relative maximum E“w = X
Ans

Copyright 2004 Venture Publishing
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12. Suppose F(x) = j 2_:- = dt forall real x, then F'(=1) =
0

(B) 1 o) (D) -2

(A) 2
F (a)

|(E,) —%

13. What is the average (mean) value of 2> — 37> + 4 overthe interval =1 < ¢ <1 ?

(A) O
-
(B) 3
© 3 ~ Dy e e
___} - L B ’| .-—) }P fc-)t -r -‘_j ¢ {Q,"_]
(D) 4 -.: 18 7,
(E) 6 -
s
. 14. The slope field for a differential equation T L R

dy - . . . — L =NNN
ZX = f(x,y) is given in the figure. The slope S0 R
dx f 84 8t gu P eSS~ N NN
D

field corresponds to which of the following
differential equations?

dy

d
d
© =
(D) 2 =—sinx
dy

(E)

(B) % =sinx

=COSXx

d
2x = —Cosx

B P AN
L L SNNN
=SSN
(A) —; = tanx-secx i A NN

Copyright 2004 Venture Publishing
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EXAM [ Section I Part A

18. J-i:fdx=

(A) =Inlx =1+ C

(B) x+Injx—1I|+C
© x—Injx—1+C
(D) x+x—-1+C
(E) x—~x—1+C

&)

a!:"‘\

19. Suppose that g is a function with the following two properties: g(—x) = g(x) forall x,
and g’(a) exists. Which of the following must necessarily be equal to g’(—a)?

oA gl
(‘.’ Py SN\

{f\@} —g'(a'.)

/& ' ) i

1 1 _
D) ——— (E) none
(Q? g'(a) (n) g'(a)
r : BN
/' .
P A
, ; l/' ] / \;\

-\‘__i' AIIS
20. Anequation for a tangent to the graph of y = Arctan% at the origin is:
R L y
j * TS '
(A) x=3y=0 )
B) x=y=0 3 VL
! -
(© =0
(D) y=0 _ l
(E) 3x-y=0
v "L)"'.
A 3 } -
Ans

Copyright 2004 Venture Publishing
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24. The acceleration attime r > 0 of a particle moving along the x-axis is a(7) = 3t + 2 ft/sec2. If
at ¢t = l seconds the velocity is 4 ft/sec and the position is x = 6 feet, then at ¢ = 2 seconds
the position x(¢) is

(A) 8 fi (B) 11 ft (C) 12 fi (D) 13 fi (E) 15 ft

Ans

25. The approximate value of y=~3+¢e" at x = 0.08, obtained from the tangent to the
graphat x =0, is

(A) 2.01
(B) 2.02
(C) 2.03 =
(D) 2.04 ‘
E) 2.05 o . e
2 Vs x' __' Fol B gy )
3,2, S o i < (0 ) Ans
C.L} ') J 4
2
26. A leaf falls from a tree into a swirling clistanc;e | “ff'_,.-‘ A
wind. The graph at the right shows the 20
vertical distance (feet) above the ground
plotted against time (seconds). 15
According to the graph, in what time |
interval is the speed of the leaf the 10 7( |
greatest? N
5 \
(A) I1<r<3
(B) 3<t<5 0 — =
= 5 0, 1 2 3 4 5 6 7 B8 9
(C) 5<t<17 "./)"C(a : time
D) 7<t<9 - : /)I
(E) none of these r= O ¢
Srays \/cl :
Py gy 25
G
57 Ans

Copyright 2004 Veniure Publishing
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EXAM I
CALCULUS AB
SECTION 1 PART B
MULTIPLE-CHOICE
CALCULATORS
Time-50 minutes
Number of questions—17

Directions: Solve each of the following problems, using the available space for scratchwork. After examining the
form of the choices, decide which is the best of the choices given and fill in the box. Do not spend too much time
on any one problem.

(I

()

A GRAPHING CALCULATOR IS REQUIRED FOR SOME PROBLEMS OR PARTS OF
PROBLEMS IN THIS PART OF THE EXAMINATION.

The exact numerical value of the correct answer docs not always appear among the choices given, When this
happens, select from among the choices the number that best approximates the exact numerical value.
Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for
which f(x) isa real number. /i

iy R

) TR

The function f is defined on the interval [-5, 5] and graph of f
its graph is shown to the right. Which of the =
following statements are true?

L lim f(x) = -1 ),

NS

I 1im @H0-7@) _, | AN
=0 h i '

OL  lim f(x) = f(-3)

(A) Ionly (B) II only (C) Iand II only (D) Mand ITonly (E) I, II, OI

Ans

For f(x) =sin® x and g(x) = 0.5x on the interval [— g- - %‘], the instantaneous rate of
change of f is greater than the instantaneous rate of change of g for which value of x?
(A) 0.8 (B) 0 (©) 0.9 (D) 1.2 (E) 1.5

Copyright 2004 Venture Publishing
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EXAM | Section I Part B Multiple-Choice
v X f(‘i) = 2x" - x* and g(x) = x —ﬂr for what values of @ and b is
(2 )|
4 _[f(x)dx>_[g{x) dx ? G A
u [/ J :
L a=-landb=0 I a=0andb=2 L a=2andb=3 \4’<~\
(A) Tonly i
(B) II only ;
s T ’
(C) I and 1T On]y a ) Z 2 3 ‘| 3 —
(D) Tand I only . ' T R e
(E) 1,11, 1 0 B &7
< ~ ] 5
1 ‘J' '.’ "_:; 2 ~.)
Ans
5 L
4. If }"' == 7,thena-¥-=
(A) __21 (B) —_—-?' (C) 3 (D) _3_ (E) __._9.
7)" ¥ 2}‘ 4}’3
Ans
5. The graphs of functions f and g " graph of f P graphofs
S are shown at the right. 4 4
If h(x) = g[f(x)], which of the 3 \ / 3 \ \
following statements are true about the 2 2
function h" : ! !
. hO0)=4."% O T 2 3 4
II. his mcreasmg at x =2.°¢
III. The graph of A has a horizontal tangent at x = 4.
(A) Ionly (B) Monly (C) Iand II only Q_?) Mand Mlonly (E) I, I, III
= ] 7y,
G2 FO) = Q[ F(2)]) £
n .) - : J % . ( ;‘J}
J}fl_ OV hf‘?} = Ll!']Lfi] Ly )
R3] - i’f\‘\’fq\i- _ g ' _-j e _-,) Ans
S QTUY )

* Eve)(=Ve) 1Y < L ine

Copyright 2004 Venture Publishing
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] ) =
\6.  The minimum distance from the origin to the curve y = e* is

(A) 0.72 (B) 0.74 () 0.76 (D) 0.78 (E) 0.80

’.n‘. If () ";-’J{_ e }
T Ans
: IO D =Ny
7.  The area of the first quadrant region bounded by the y-axis, the line y = 4 — x and the graph
of y = x — cos x is approximately
(A) 4.50 units?2 (B) 4.54 units2  (C) 4.56 units?2 (D) 4.58 units2  (E) 5.00 units?®
Ans
8.  The number of inflection points for the graph of y = 2x + cos(x°) in the interval
0sx=<5is
(A) 6 (B) 7 (©) 8 (D) 9 (E) 10
D) O
7 ::‘ N A
Ans

Copyright 2004 Venture Publishing
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EXAM | Section | Part B

17

16. Suppose a car is moving with increasing speed according to the following table.

time (sec)

0

2

4

6

8

10

speed (ft/sec)

30

36

40

48

54

60

iy

The closest approximation of the distance traveled in the first 10 seconds 1S

(A) 150 ft
(B) 250 ft
(©) 350 ft
(D) 450 ft

-

(E) 550 ft

43

6O

"

Ans

17. Consider the function F defined so that F(x) + 5 = Ism(’—;{) dt.

The value of F(2)+ F’(2) is

(A) O
(B) 1

©) 7

(D) 4
(E) -4

'|‘_J

-
-

- -5

J

=4

{_7.;. - 5 x

Ans

Copyright 2004 Venture Publishing
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EXAMI
CALCULUS AB
SECTION II, PART A
Time-45 minutes
Number of questions—3

A GRAPHING CALCULATOR IS REQUIRED ON THIS PART OF THE EXAMINATION.

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 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 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. You will be graded on the correctness and completeness of your methods as well
as the accuracy of your final answers. Correct answers without supporting work may not receive full credit.

Justifications require that you give mathematical (noncalculator) reasons and that you clearly identify functions,
graphs, tables, or other objects you use.

Yqu are permitted to use your calculator in Part A to solve an equation, find the derivative of a function at a
point, 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 necessagy to produce your results.

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

2
ljx dx may not be written as ntnt(_Xz. X, 1,5).

f}I.?n!_ess otherwlge spgciﬁfed, answers (numeric or algebraic) need not be simplified. If your answer is given as a
ecimal approximation, it should be correct to three places after the decimal point,

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

THE EXAM BEGINS ON THE NEXT PAGE
PLEASE TURN OVER












ee-Response
EXAM I Section Il Part B Fri PO

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EmmNRA?EN.
DURING THIS 45 MINUTES YOU MAY GO BACK AND WORK ON PA -

4.  Consider the differential equation % =X=). . ’ o

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

(b) Sketch the solution curve that contains the point (-1, 1),
(c) Find an equation for the straight line solution through the point (1, 0).

(d) Show that if C is a constant, then y=x-1+Ce"

) * is a solution of the differential
equation.

Copyright 2004  Venture Publishing
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3.  The graph of the derivati i '
ativ ]
the fiatire. eof f is shown in the graph of the derivative of f
= R 3 tfd
(a) Suppose that f(3) = 1. Find an equation e e s
of the line tangent to the graph of f at the - ' oA
point (3, 1). i Zj
: 3 -2 L oo ) | 2 3
(b) Where does f have alocal minimum? '/ Lo P ' L"jl
Explain briefly. ; —
(¢) Estimate [7(2). WD, P 3%
(d) Where does f have an iﬁf?&:tion point? Explain brif:fl),*.-;J TP L ,
(e) Where does f achieve ils‘ rpiimumon the interval [1, 4]? - 4 m - -
-t =5
i | ﬁ
e IJ;'J.
._r ¥
2 L
@ 1 .
REAASS £ B!
h"":-:,:f ¥ e
u{“i 3 og }}1— i
.-\i.‘"l ‘ﬁ:p&ﬂ}
j -~
(Tl = f[ “
: L )
M) ¢ £ (-

Copyright 2004 Venture Publishing
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EXAM 11
CALCULUS AB
SECTION I PART A
MULTIPLE CHOICE
NO CALCULATORS
Time-55 minutes
Number of questions—28

Directions: Solve each of the following problems,

form of the choices, decide which is the best of the
on any one problem.

In this test:

using the available space for scratchwork. After examining the
choices given and fill in the box. Do not spend too much time

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.

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

1. Let f(x) = 4x' —3x — 1. Anequation of the line tangent to y = f(x) at x = 2 is
(A) y=25x—5 )3 A

=

(B) y = 45x + 65

(C) y=45x-65

(D) y=65-45x . 45% - G0l
1S . &5
(E) y=65¢—45 4 e
Ans
.. \ 3 =

: -
2 Isin nx dx = 1

(4] 2 ) J_

oy 2 ®) L (©) 0 (D) -3 E) =x

b
Ans

Copyright 2004 Venture Publishing
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EXAM Il Section ] Part A Multiple-Choice

lim(COS('x + h) — cos x}__

h—0 h
(A) sinx .

((BJ —sin x .-
(C) cosx /
(D) —cosx /

(E) does not exist

On which of the following intervals, is the graph of the curve y = x° — 5x* + 10x + 15
concave up ?

I. x<0 II. 0<x<3 . x>3
(A) Ionly

(B) I only

(C) 11 only

(D) 1and II only

(E) II and I1I only

The region bounded by the x-axis and the part of the graph of y = sin x between x =0
and x = 1 is separated into two regions by the line x = k. If the area of the region for
0 < x < k is one-third the area of the region for kK < x < n, then k =
A9 !
(A) arcsin A\
el '

(B) arcsin 3

x
© % .

ki3 2
D) 3

(E) 3

Copyright 2004 Venture Publishing
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o Cllmlagys EXAM Il Section ] Part A

6. A particle starts at time ¢ = 0 and moves'along a number line so that its position, at ti
£20,is givenby x(1) = (1 - 2)*(t — 6). The particle is moving to the right for

(A) 0<t<5s

B) 2<t<6

(C) 1>5 |

(D) t=20 : "

(E) never

ydl. If-d'—v=secx,then y=
dx

(A) Infcosx|+C

(B) secx+tanx+ C
(C) In|(sec x)(tan x) |+ C
(D) (sec x)(tan x) + C

(E) In|secx +tanx|+C

™ sec? x
- dx =

/4 tan x

Ty e e L
(A) In+/3 (B) —In~/3 (C) In~2 (D) V3 -1 (E) InF —Inj
\

A .

Copyrighr 2004 Venture Publishing
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No Calcularors EXAM Il Section ! Part A

d
12, Ifﬁ:hyandify=4 when x =0, then y =

(A) e Il SV
(B) 4e* |
(C) 4+
(D) 4+4¢° Nt = 3y Ny = Iy

(B) 4+2e° Mo - i :

I3. The fourth derivative of f(x) = (2x — 3)* is
(A) 24(2%)
(B) 24(2°)
(C) 24(2x - 3)
(D) 24(2°%)

(E) O

4 4
14, If [ f(x) dx =6, then [(f(x)+3) dx =
2 2

(B) 6 : s B
(C) 9 -
(D) 12 S
(E) 15 :

Copyright 2004 Venture Publishing
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EXAM Il Section I Part A

31

8. If h(x) = (4 =4)™ 4 1. then the value of 4'(2) is
(A) 3
(B) 2
)l
(D) 0

(E) does not exist

Ans
< 1.
19. The derivative of x — il ‘
(A) %x-nz _ X B
P -2 4 a5 X
(B) : * 3 ) I
I -2 _ 4 3 5
(C) '?-— X *i.t :
_d w2 4 n
(D) 3% t3x
I <2 4
(E) ‘—E.l' S -3—).
Ans
20. The function f is continuous at x = 1. .
Vrx+3-43x+1 for x & 1 X F 5 ‘__11 |
X = l “: = .“1‘ . = ..--_-_-'——— 1
If f(x)= then k = S INT3A,
k for x=1 Ltk b il &SR
XS e Y
(A) 0 (B) 1 ©) 3 (D) -1 (E) none of the above
[
i1 : . - :_;:
Vit 3 | ,r
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X .
21. Anequation of the normal to the graph of f(x)= S at (1, (1)) is

(A) 3x+y=4
B) 3x+y=2
(C) x—=3y=-2
(D) x—3y=4
(E) x+3y=2

Ans

22. Let f(x) = xIn.x. The minimum value attained by f is
I
(A) ——
e
(B) 0
I
©) =
e

(D) -1

(E) There is no minimum.

Copyright 2004 Venture Publishing
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Ne Cal,
aleulators EXAM Il Section | Part A 33
& _23' '_The slope field for a differential equation % = flx,y)
IS given in the figure. The slope field correspondsto V343V NS S L[S YRR LY
B : sl E L ST T T TR
which of the following differential cqualionsg AR W bAT BN YN s A,
‘f_\- =X ':--::_a.a.f o s o o .
(A) de =Xty 5 W G A Ao
By & i
( = rrirrriee -51”5”“
" :f_\‘ .
(@) ==y
dy.
(D) Z-=e
iy
(E) f,—: =}—Inx
Ans
24. The average value of sec” x over the interval 0 < x < 7:- is
3 4 :
(A 7 (B) = (©) g (D) 1 (E) none of the above
~ '4{‘;
A ® J . Y
< < f“‘-l_x—7(
(- ; /
Ned 3 / <
(7] =2 Oa
4 2
N -{_ \;} ] ) s
S = o
_::. / 57 '-..___/.; - 4.)_; Aﬂs
V3 ke A Tl T s
P ':‘-‘ 1'! /7
25. Suppose that g is a function that is defined for all real numbers. Which of the following
conditions assures that g has an inverse function?
(A) g'(x) <1, forall x
@) 2’(x)>1, forall x
(C) g"(x) >0, forall x
(D) g”(x) <0, forall x
(E) g is continuous.

Copyright 2004 Venture Publishing



34 EXAM 11 Section | Part A Multiple-Choice

26. The average rate of change of the function f(x) = ]Jc2 -2|x+ 2|| over the interval
-3<x<-1is

(A) -3 (B) -2 (©) -1 (D) 1 (E) 2

. ) 2z
27. If the function G is defined for all real numbers by G(x) = J cos(1?) dt, then G'(\m) =

0

(A) 2 (B) 1 (©) 0 (D) -1 (E) -2

Ans

28. Attime r a particle moving along the x-axis is at position x. The relationship between x
and # is given by: rx = x> +8. At x =2 the velocity of the particle is

(A) 1
(B) 2
(C) 6
(D) -2
(E) -1

Copyright 2004 Venture Publishing
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EXAM i1
CALCULUS AB
SECTION I PART B
MULTIPLE-CHOICE
CALCULATORS
Time-50 minutes
Number of questions—17

Directions: Solve each of the following problems, using the available space for scratchwork. After examining the
form of the choices, decide which is the best of the choices given and fill in the box. Do not spend too much time
On any one problem.
A GRAPHING CALCULATOR IS REQUIRED FOR SOME PROBLEMS OR PARTS OF
PROBLEMS IN THIS PART OF THE EXAMINATION.
(1) 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 /(x) is a real number,

1. Which of the following functions have a derivative at x = 02 5
o= S XAF)2 D o _ 3 e
IL 2= Xz'f‘.Ol-’_t—]' ‘\IO "\,'ﬁ'- ,—‘:J\S-jjl. f ‘{'Q?— J""’jx 15
. T L - R W B s T e
m. y=-% :
CoS x
(A) None (B) II only (C) III only (D) Hand Ol only :{'E) I, II, II
- ] Q'aj’
UV o0 — =1 Loy A3y A
== o ‘. - }_() 54.) 64 3
‘V“‘?L‘).Q] O ")) = <J J‘G
77 Ans

0.02r .
2. Water is pumped into an empty tank at a rate of #() = 20e gallons per minute.
i y gallons of water have been pumped into the tank in the first five

Approximately how man
minutes? o) |

(A) 20 gal s
(B) 22 gal )
(C) 85 gal

(D) 105 gal

(E) 150 gal

S {_1 [N

Copyright 2004 Venture Publishing






5 times its height, The function V whose graph is

== = f’(.-;’}

\ Ax
101

1/ ~
Caleulators EXAM Il Section I Part B (‘/-*f : 37
3 ection I Part ut\-. (;" £ 5N

' 1 6. Sand is being dumped on a pile in such a way that it 1
always forms a cone whose base radius is always 3

)
&

i
Ly
—7

V (cubic feet)
L]
Iy

\
’

ad
o

sketched in the figure gives the volume of the
conical sand pile, V(r), measured in cubic feet, after

f minutes. (V(t) = Elﬂ:rzh) Al what approximate
‘ 5 L

rate is the radius of the base changing after 6 ! Gt =
minutes? g Sh 3 Mth =4 g r‘ﬁg“s Iz
(£)+iL
(D) 040 f/min (E) 0.46 ft/min E—’J - L

£
H
N

#

h=k
(A) 022 fmin  ((B) 028 fumin ~(C) 0.34 fUmin
y=2 Triy, oy :énrhr%f—
V=ime= k) ot i dr = 0. 2003 Ans |
= A= 1y 21 3 A — Wt - ? .
P = 2 W= L (36) ‘3"; ar =37,
1 7 56)dl Jore
[ x . ' |
7. A graph of the function f is shown at the right. oS i s AR

Which of the following statements are true?

I. F() > f(3)

v Ve

IL J' F(x) dx > f(3.5)

I TVe (8]

P lim fC+Hh)-f2) | f(25)-F(2)

- Ly e h I

(A) lonly (B) Honly (C) Iand Il only (D) II and I1I only (E,g I II, 11T

Ans

8. Given: 5x° +40= ff(t) dt. The value of a is

(a) 2 (535 = F>)

_
(B) 2 ~
o1 5xiFe = §T

D)1 Gy?+40 = [ 5331
((E))O 557 a0 = 503
br3tas = 512'30\3

=507 = %0 |
@J:—)) Ans
0°Q

Copyright 2004 Venture Publishing



38 EXAM [ Section ! Part B Multiple-Choice

9.  Let R be the region in the first quadrant enclosed by the lines x = In3 and y = [ and the
X2 3
graph of y = &'"*, The volume of the solid generated when /R is revolved about the

line y = =1l is __,»
KA) 5-128 Uni[53 \'.."-\\ /I J-{'JL‘/____;-"'/--.-/
(B) 7.717 units? 2/ | f“;‘)? »r,
(C) 12.845 units® /() Sy Vi e
(D) 15.482 units ey S »
(E) 17.973 units3 Wik » o 7<)
= . = -
nyy .
S y /,J 2 ‘ -2- : -I Aus

10. If the graph of y = f(x) contains the point (0, 1), and if % = EM_, then f(x) =

~ . .ILI_ - \'\i. ‘._:“ J N foh \
(A) 42 —cos(x”) 1 L)
(B) +2 - cos(x?) |
(€C) 2—-cos(x’) ) ¥ i = Ai o
I : 131,\ 4 l—;" M
(D.) COS(IZ) {‘ e R o \J =
(E) v2—cosx B 2 <
AL oy ) 4~ =78 )
] l = - | = =
f SOS(O~"17 ¢ S B 5 RS Ans
Codo -

I11. If y=sinu, u=v——, and v=Inx, then value Gf% at x=e is
vV

(A) 0 o =¥

(B) 1 7 E |
© ! Ry ™
= ;2 - = (1Y) - 1 ] V= LI -
(E) cose N3/
:'{R ,\j 1o -2 ( 1) ) 0a ( o Iljf_ |
¥ R (q*j\_(h‘rm- - Ans
L "-‘._‘;-T\'_.i\': 3 | N/
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I2. The area of the region bounded by the graphs of y = 2 —|x — 3| and y = x> —2x is

(A), 1.86 units2  (B) .88 units2 (C) 1.90units2 (D) 1.92 unitsZ (E) 1.94 units?

Ans
13 The figure shows the graph of f’, the graph of the derivative of f
derivative of a function f. The domain of f 2
is the interval —4 < x < 4. Which of the : .
following are true about the graph of f? !
I. At the points where x = =3 and x = 2 S T2 N
there are horizontal tangents. || ' = \
-2
I1. At the point where x = | there is a relative 5 i N
minimum point. 7 o
III. At the point where x = =3 there is an inflection point.
(A) None (B) Ilonly (C)IIonly  (D)IIand Il only (E) I, 11, 111
Ans

Copyright 2004 Venture Publishing
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16. The qu:eJcratian of a particle at time 1 moving along the x-axis is given by: a = 46™.
At the instant when ¢ = 0, the particle is at the point x = 2 moving with velocity v = —2.
The position of the particle at t = 5’ is

(A) e-3 (B) e=2 (C) e—1 (D) e (E) e+1
2y
Ao R Lgg
C 1 ¢ .
- | ( ; . - = "‘f}“r f J An_s
. )~ | =

[7. The graph of f”, the derivative of a the graph of f*
function £, is shown at the right. : e

Which of the following statements are true
about the function f?

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

0
|

O " 2 3
e
III. £ is concave up on the interval (-1, 0). A

L&l 4

II.  f has an inflection pointat x = 0. ' Looes

I. f is increasing on the interval (=2, -1). _3} -2:: r

(A) Tonly (B) only (C) Il only (D) I and IT only (E) II and II only

Copyright 2004 Venture Publishing
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EXAM I
CALCULUS AB
SECTION 1I, PART A
Time-45 minutes
Number of questions-3

A GRAPHING CALCULATOR IS REQUIRED ON THIS PART OF THE EXAMINATION.

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 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 paris 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. You will be graded on the correctness and completeness of your methods as well
as the accuracy of your final answers. Correct answers without supporting work may not receive full credit.

Jusziﬁ_ca_tions require that you give mathematical (noncalculator) reasons and that you clearly identify functions,
graphs, tables, or other objects you use.

Yqu are permitted to use your calculator in Part A (o solve an equation, find the derivative of a function at a
point, 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.

Y‘;:ur work must be expressed in mathematical notation rather than calculator syntax. Forexample.

I\’z dx may not be written as fnlm(xz. X, 1,.5).

!

UnI-ess otherwi_ge specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

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.

THE EXAM BEGINS ON THE NEXT PAGE
PLEASE TURN OVER



Calculators EXAM Il Section Il Part A

L. Let R be the shaded region in the first
quadrant enclosed by the y-axis and the graphs

of y =4 — x*and y = 1+ 2sin x as shown
in the figure at the right.
(a) Find the area of &.

(b) Find the volume of the solid generated
when R is revolved about the x-axis.

(¢) Find the volume of the solid whaose base
is R and whose cross sections

perpendicular to the x-axis are squares.

Copyright 2004 Venture Publishing




EXAM Il Section Il Part A Free-Response

A square is inscribed in a circle as shown in the figure at the right.
As the square expands, the circle expands to maintain the four

points of intersection. The perimeter of the square is increasing at CRLET
the rate of 8 inches per second.

(For the circle: A = mr? and C = 2nr.)

(a) Find the rate at which the circumference of the circle is increasing.

(b) At the instant when the area of the s

quare is 16 square inches, find the rate at which the
area enclosed between the square a

nd the circle is increasing.

Copyright 2004 Venture Publishing
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Cal, .
culatory EXAM Il Section li Part A

3. Let R be the region in the first quadrant bounded by the graph of f(x) = V1 +¢e™*, the line
X = 2 and the x-axis.

(a) Write an integral that gives the arca of R.

(b) Use the Trapezoidal Rule with n = 4 to approximate the area. You must show the
numbers that lead to your answer.

(¢) Find the volume of the solid produced when R is revolved about the x-axis.

Copyright 2004 Venture Publishing




46 EXAM Il Section Il Part B Free-Response

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION.
DURING THIS 45 MINUTES YOU MAY GO BACK AND WORK ON PART A.

cf%? 4. Suppose that a population of bacteria grows according to the logistic equation

: ’:}—f =2P(3- P), where P is the population measured in thousands and ¢ is time measured in
days. A slope field for this equation is given below.

(a) Sketch the solution curve that passes through the point (0, I—lﬁ) and sketch the solution
curve that passes through the point (0, 4). Which solution has an inflection point?

(b) Solve the differential equation with initial conditions P(0)=1.

(¢) Atwhat value of r is %f— a maximum on the solution curve in part (b)? Justify your

answer.
P (thousands)
o U O U S 1 VL 1 O
> 0, G % (0. (R T T 78 W
3\\\\\\\.'\\\
A N A P
74 T A S AN A S A
27/ /L LSS
O R S R
S I e 8 (Y IO S (R
AR I A A A (A
A 7~ ~
1 2 3 4 5 5 7 Ct(days)
| Y [}
ol 4
I ’prf.‘
)| s |l
\ { N =
== F) 205 p)
o e N L
JT"__':E{J-’ —[_v e
| 30D
=" I - ~ : ¥
“3‘ | ¢ I - \ [ [‘= = (PT\G Z_P‘m

(NP ~INL37p) =1ic
p

~—~— 4

e e ., e

T, ~~ e —— [ 2 = -~ ™ re —~
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EXAM Il Section ll Part B

Free-Response

b o
Let f(x) = ax + = where a and b are positive constants.

(a) Find in terms of a and b, the intervals on which f is increasing.

(b) Find the coordinates of all local maximum and minimum points.
(c) On what interval(s) is the graph concave up?
(d) Find any inflection points. Explain briefly.

Copyright 2004 Venture Publishing
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%
k CALCULUS AB

EXAM I
SECTION I PART A
MULTIPLE CHOICE
NO CALCULATORS

Time-55 minutes
Number of questions—28

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.

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.

1. Which of the following is a function with a vertical tangent at x = 07
A f=x" (B) f)=Yx (©) f(x)=+ B fx)=sinx (€) f(x)=tanx

X

) 7/ V1
.:'._If " _I

4

Directions: Solve each of the following problems, using the available space for scratchwork. After examining the
form of the choices, decide which is the best of the choices given and fill in the box, No credit will be given for
'. anything written in the test book. Do

: , Cl/ 2
% ¥ Nn A
’ f -
77 <
y Ans
fL -
: A1+ 3x 16
(A) 4 (B) g (C) 2 @) g5 G
. L 'j"‘
) “Ans
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50 EXAM Il Section | Part A

Multiple-Choice

3.  Which function is NOT continuous everywhere?

(A) y=|x| |
(B) y=x"" Vi
© y=+@+1 5.7

D) y= —=
s x 41 J, Ay

4x T
(x+1)°

o imD]

(E) y=

Ans

4.  The area of the region bounded by the curve y = e

line x = 2 is equal to

(A) 1 units2
(B) 2 units2
(C) Ine" units2

1
(D) — — I units?
e

(E) 14-12- units?
e

L

*, the x-axis, the y-axis and the
b

Ans

5. If g(x) = x +cos x, then lim

g(x +h) — g(x) _

h—0 h
(A) sinx + COSx ')
(B) sinx —cosx
(C) 1-sin x
(D) 1—cos x

(E) x> —sinx

.
o
o

Copyright 2004 Venture Publishing
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No Calculatoys EXAM Il Section ] Part A

Ans

i / A function g is defined for all real numbers and has the following property:

7 gla+b)-gla) = 4ab +2b*. Find g'(x).

1

A) 4
(A) ,. Q/_},é _
(B) —4 Y, 90 -
~8/ <y, ' (7 A
(©) 247 e 9 “‘Q\(@’ &
X" L ) T ¥ B
7 o [ 9o @ r2 6(?0}"
D) 4x S ° oy 2y
(E) does not exist T ? T “t <H

8.  Given the function defined by f(x) = x° — 5x* + 3, find all values of x for which the

graph of f is concave up.

(A) x>0 T s
el - Ly RN S
(B) x> 3 7 T80 ne iR
003
(C) 0<x<3 "

(D) x<0 or x>3

(E) x<0 or x>5
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53

Con X

12. Suppose F(x) = j VI +1 dt forall real x, then p(g) -

(]
(A) -1
(B) 0
(©) 2
(D) 1 \ :
B L2

7|

v

Ans

13. Ifthe line 3x — y + 2 = 0 is tangent in the first quadrant to the curve y = x* +k,
then k =

(A) 5
(B) -5 '

© 4 S ¢

(D) 1 _ )
(B =1 7

: - - dy
4. —_=
1 The slope field for a differential equation —== f(x.y) R

is given in the figure. Which of the following LIS PIITL L SLISS
e T e

statements are true?

I. A solution curve that contains the point (0, 2) also
contains the point (=2, 0).

I1. As y approaches 1, the rate of change of y
approaches zero.

III. All solution curves for the differential equation have
the same slope for a given value of y

(A) Ionly (B) IHonly (C) I and II only

— T T T T, e M S S T S S T T e

(D) Hand IMonly  (E) L 11, I
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54 EXAM Il Section | Part A Multiple-Choice

15. i[Arctan 3x] =
dx

1
| +9x

(A)

2z

3
] + 9x?

(B)

<
& Vax: -1

3
1+ 3x

(D)

(E) none of the above

2
T e iy v :
=1 == ! =1 Y= <) v 7 = = e

(A) -2 (™ 407%:=)) sl 2.
(B) -1

(C) 10

(D) 1

(E) 2

Ans

3
17. If f and g are continuous functions such that g’(x) = f(x) forall x, then [ flx) dx =
2

(A) g(2)-g'(3) Q3= f.‘1|| ) |
(B) ¢'(3)-£'(2) f3)
©) £03) - 2(2)
D) fB)-£(2)
B '3 - £(2)

[42)

=,

Copyright 2004 Venture Publishing
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H

18_ Let y = 2ptuss

EXAM Il Section i Parr A 55

- Both x and y vary with time in such a way that y increases at the constant
fate of 5 units per second. The rate at which x is changing when x = 25 is

(A) 10 units/sec

f <& 3 23 X | "';
(B) 10 units/sec ' J
() -2.5 units/sec
(D) 2.5 units/sec 11, y
; - , .')' 1 3 |ﬁ |
(E) —0.4 units/sec ' = 31
5 N ot Ans
2 dx 3
9. [ - F
A :
3 .
(A) 3
(B) -3
_I:i ']
(C) o4
3 - Bt
| (D) 2 -
15 R .
o 5 Ans
- 2
L 20. The maximum distance, measured horizontally, between the graphs of f(x) = x and
x)=x’for0<x <1, is
: - , g ,
3 0 L Ty L
) (A) 1 (B) 3 ©; D4 (E) §
| I :
. } ‘?af {'\‘_? 'I.,_,Ir I-.l\. :\_‘_'\_1«.
. V. hi |
| /)= g 1%y
l - ¥, A0 3 ' .‘! -. ‘_ -El' 2
o y A X
i ) — =L — T - A "I’} o O
.. o4 " 3 . ]I ) ]i-.,_ o I =
a. a e Sl 1 e i ) AT ‘] (@
\.',——_1 ) \-- a‘nr - — T = s =
/Z,,- 0 T .~ - Copyright 200 Veature Publishing A=0, AS] =
(=] | S A = =y fled =g
. Y u ) uf',.’rtf-_-. . =

=




|

EXAM Il Section | Part A Multiple-Choice

21. Let f be the function defined by f(x) = {

x+1 forx <0

I
T =
l+sinmx forx =0, hcn!'f(x)dx

3
(A) = Dy "y
| '.-'Hﬂ > -
3 2 e 7= | ¥ o
B g -
(B) S y
12 ’
e
(C) = g
| -\ '-\
3 2 — b
e rs = | ' ~
1, 2 .
—_ - o - - J
(E) 2 T l\i_.'-—""— — | o7
= .{J:!I' _‘I“' _Jf _:‘:J:k B T i
n L 7 2

22. Ifxz+2xy-3y=3,-thenthevalucof g_}’_ at x =2 18

(A) 1

(B) 2
(C) -2

) 5

EB) -5

X

23. Let f be the function defined by f(x) = x*°(5—2x). f is increasing on the interval

| 5
(A)x<—2§ (B) x>0 (C) x<1 (D)O<x<§ (E) 0<x<1
N I A _ . , 1
fily) = 22075 Jo? )
5 - o
= Q 15-23) T R
53./3 fly T T
;),_] -] 2 ( :\". (fl‘:i-\, H-)\] l‘} ’
. ,
- & ;j 3_? )\) Q
1‘” = = Y Ans
2450
3 )
)
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_----___'-'-—-—.__

24, s ioh i
}I:'Ll. R be the region in the first quadrant bounded by the x-axis and the curve y=2x-x
1e volume produced when R is revolved about the x-axis is

(D) 161 units?  (E) 8 units?

o 5
(A) {5 units?  (B) E;rt units?  (C) %E units?

j
|

25.  What are all values of & for which the graph of y = 2x" + 3x* + k will have three distinct

x-intercepts?

(A) all k<0 - 1160~ %

(B) all k >

(C) all & _7
(D) ~1< k<0 A gy 'i

(E) O<k <1 L.
| l._. _Ijé 2 y
Y 4o
. Ans

26. Use the Trapezoid Rule with 7 = 4 to graph of y=f(x)

5
approximate the integral J' f(x) dx for the
|

=

A7)

function f whose graph is shown at the

T

right.
(A) 7 " e LA |
(B) 8 -' 01 2 3 4 5
€ 9 LA Y PRI

(D) 10 21 S AT el

g  Ans

2
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EXAM 11l Section | Part A Multiple-Choice

27.

A point moves so that x, its distance from the origin at time 7, £ 2 0 is given by:
x(f) = cos’ t. The first time interval in which the point is moving to the right is

(A OD<t <

A

(B)§<r<m

(C) m< r<12’-E Vi = 35 CSm

(D):;—“<t<2n Ty :

(E) none of these : (CoS™t = O

Ans

28.

The function f, for which f’(x) = (x — 2)*(x — 7)°, has an inflection point where x =
(A) 4 only

(B) 7 only

(C) 2 and 4 only

(D) 2 and 7 only

(E) 2and4 and 7

Copyright 2004 Venture Publishing
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EXAM Il
CALCULUS AB
SECTION I PART B
MULTIPLE-CHOICE
CALCULATORS
Time—50 minutes
Number of questions—17

Directions: Solve each of the following problems, using the available space for scraichwork. After examining the
form of the choices, decide which is the best of the choices given and fill in the box. Do not spend too much time
on any one problem.

A GRAPHING CALCULATOR IS REQUIRED FOR SOME PROBLEMS OR PARTS OF
PROBLEMS IN THIS PART OF THE EXAMINATION.

(1)  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.

I.  The derivative of the function g is g’(x) = cos(sin x). At the point where x = O the
graph of g
I. is increasing, II. is concave down, IIL. attains a relative maximum point.

(A) I only (B) I only (C) HI only (D) Iand III only (E) L II, III

&
2.  The approximate average rate of change of the function f(x) = Isin(rz) dt over the

interval [1, 3] is ’
(A) 0.19 (B) 0.23 (C) 0.27 (D) 0.31 (E) 0.35
| TRy | "f' 5 & 7 E—
T~f Loon @ o SHEES
= 0 L'?_[; e I;» !
— G = ¥y F
J /;.3’}
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i1l Section! Part B

Multiple-Choice

EXAM
5 3
3, When fJx’ — x+ 1 dx isapproximated by using the mid-points of 3 rectangles of equal
width, l_l;en the approximation is nearest to
(A) 22,6 (B) 229 (C) 23.2 (D) 23.5 (E) 23.8
1 /»” |
S —“\\ ./
(Pl
~ 4 =
/ { d _1 %
| Meg = 54 ({C0)# HLLT Fi=) Ans
ﬁ - — A = I
-2y 1) #7 tver D 229
4. Find the total area between the hofthe curve y = x* — 5x° +4x and the x-axis.
e grap y
(A) 1174 umits2 1" 7904 ik
(B) 11.77 units2 M= 1) %) TO [ L
hF D, | o M
(C) 11.80 units2 ) I/ a9 LS q
(D) 11.83 units? . /.
(E) 11.86 units? | box g e hox /
F / / r
B _ Ans
= — \
sin x
5. Thegra h of = — has . - . _
p y X [ | fn \_”f*,@ -U_l.g__ﬂiﬁ_. =D
I. avertical asymptote at x = 0 Ny s oD
I1. ahorizontal asymptote at y = 0
III.  an infinite number of zeros < SN S N
(A) IOn.ly / - ’ fj;ku
=4 O T &
(B) IIonly LS 3 .\\m *
(C) I only ; q =
/
(D) Iand III only e ) a-l2D ' 1
Mot 4 =D

(E) II and III only

Copyright 2004 Venture Publishing
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EXAM Il Section | Part B 61

The graph of the function f is shown at

the right. The graphs of the five
functions:

y=flx+1, /[ \J
= J{x)+1, 7
V=),

& e TR N
| I T

are shown in the wrong order.

The correct order is \ /K = W/\J /
(A) 1L, 1V, 1L V. I 0 \ / l\/

(B) IV, II, IIL, I, V
© 1V, I, LV, I spal /
(D) 1V, IIL, H, V. I . \/
(B) IL, IV, I, I, V

the graph of f

The region in the first quadrant bounded above by the graph of Y= vx and bcl(_)w by the .
interval [0, 4] is revolved about the x-axis. If a plane perpendicular to the x-axis at the point

where x = k divides the solid into parts of equal volume, then k =
(A) 2.77 (B) 2.80 (C) 2.83 (D) 2.86 (E) 2.89

‘4 o [ 74
ﬂr’j e fln R
[r S\ | A OSE
I o 2 ’j .:I ~ /F 1 1 ; e
U 4¢ 74 'J i i _,L
o~ )\ i ke o ] J {3
i L J o [2 ‘_J K Kk
k* - = K ., Copyright 2004 Venture Publishing
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62 EXAM Ill  Section | Part B Multiple-Choice

8.  The graph of the derivative of a function f b fss
is shown to the right. Which of the following el

is true about the function f? : oy

I. f is increasing on the interval (-2, 1). ,L'L] : TN

I. f iscontinuousat x =0. & \ :
IIL.  f has an inflection point at x = -2.7¢, i ' e

(A) Tonly (B) Wonly (C) Mlonly (D) MandMonly (E) LILII

Ans
9.  The area of the regior o <
region completely bounded by the curve y = —x* + 2x + 4 and the line
=5 t ﬁ_;lj?%;: &

(A) 8.7 units? b= - - e
(B) 9.7 units2 4 |
(C) 10.7 units? Y 7 G=nox |
(D) 11.7 units? o
(E) 12.7 units?

10.  If functions f and g are defined so that f’(x) = g’(x) for all real numbers x with f(1) = 2
. and g(1) = 3, then the graph of f and the graph of g

j;‘ (A) intersect exactly once;
— (B) intersect no more than once;
@Cy do not intersect;
(D) could intcrse;ct more than once;
(E) have a common tangent at each point of tangency,

Copyright 2004 Venture Publishing
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Calecwlators EXAM [l Section | Part B 63

I1. The graph of a function f whose domain .‘_._________r______l[z_e"gf_nph of the function f _ '
is the interval [-4, 4] is shown in the 4' ] A e I
ﬁgun. Which of the following statements I~ '\\

A ) LN
I. The average rate of change of f over the . ]
interval from x = -2 to x = 3 is l_ W P ] | T 3 3 &
S~ : : i)
I1. The slope of the tangent line at the point | =

where x =2 is 0. /=,

III. The left-sum approximation of j f(#) dt with 4 equal subdivisions is 4. |,

=] e

A) Lonly (B) IandITonly (C)Iand lonly (D) Land Ilonly (E) I, II, III

J ¥,
) _I,- S - < )
) //‘{‘-I / ~ / ) s Py j/
i O ~ A 7 < / U) g
S _“I 7 ) _.J . f},
v o ] i 7/
B L < S~ e )(/»
) e i

12. One ship traveling west is W(r) nautical miles west of a lighthouse and a second ship
traveling south is S(z) nautical miles south of the lighthouse at time 1 (hours). The graphs |

Y < of W and § are shown below. At what approximate rate is the distance between the ships
0= 0 increasing at ¢ = 17 (nautical miles per hour = knots)
W (nautical miles) ) [/« S (nuutical miles)
& ,d_';-_-_ ..... T 6 : >
dly=55=15 = % . ;
a ).5°0.75 i~
43 5- - 4 9 // | _. ; N up
GF | ‘-.25' 3 15 — [ - 1]’ m;mm} : : : 2t hours) 0‘1:
(A) 1 knot @ dknots  (C) 7knots (D) 10knots  (E) 13 knots
Eisk G EEENES R L

. ~ gt d¢ ot
S( ¢ _ / 24 GL 2&5)[1) ¥ (%))

¥ 2& 4.06) Ans
L‘k N

= p 4 Copyright 2004 Venture Publishing
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64 EXAM 11l Section ] Part B

Multipte-Choice

13. Two particles move along the x-axis and their positions at time 0 < 1 < 27 are given by

x = cos2t and x, = eI _0.75. For how many values of 7 do the two particles have
the same velocity? L= s
! 2
) ’\‘ s g
(B) I ' . Vi=1 e Y301
.
(©) 2 a
— 50 i -
L 5 ) ;A (f‘ 30/
(D) 3 N2t b ¢ ¢ 2
@ 4 - T oW ¢ (r=3)12

12 -
Ans

14. Theline x —2y+9 = 0 is tangent to the graph of y = f(x) at (3,6) and is also parallel to

the line through (1, £(1)) and (5. £(5)). If f is differentiable on the closed interval [1,5]
and £(1) = 2, find f(5).

A o
- \'"IDPC— "ﬂc = 'H‘EJ"'{H: = }Lf
C
( )4 }L’ = l_ffj )
(E) none of these - o= ;
F(5) = 2 /
— |
5y =3+ )
e f {) > L) JL& ) °r
. F
o —_—
i s
QA ) = " %\‘ED.
9 ~+ - o e
S g_, =
h Ans
4 =
-
Copyright 2004 Venture Publishing o
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Calculators EXAM Il Section I Part B 65
d d dz 2 k
IS lf_' :i:[f(‘)] = g(x) and -!E-[g(_r)] = f(3x), then —d;f[f(-f )] 1S
(A) 4x°F(3x%) + 2g(x) a i~ <
2 A~/ Y., ‘74“ & 5 5
(B) f(3x%) / < ey P
£ s W4 2 1
O fah @ //)/ /)
ay [ rpff) /’
(D) 2xf(3x%) + 2g(x? 2, ~ o s /
f( * g(x ) ) V f‘uc‘:_;’ ,/ ) \-/ /J{_a) /f / ?‘2 -t -‘J
(B) 2x/(3x%) 0. O ke, <X
' /
/J}ly Ans
e
16. The point (1.4) lies on the graph of an equation y = f(x) for which Ey = SJx—y
where x 2 0 and y 2 0. When x = 0 the value of y is
(A) 0 Ty Gy & = ok
(B) 1 Y 234 Qa Y .17
(C) 2 ) O 4 J "}[‘:’ ~ I~ {; 1z
(D) 3 LR du ST Y
(E) 4 o s 2 v Gt 21"‘3 ] _é 3
e = o/ P, & . =0
72 / _f} oy ¥ A ¢ Ans
“v“r i o
€+ -
17. Find ay for e* = xy.
dx
(A) Inx+1Iny e )‘.L]
i = e
B) =2 YIe T Ry
Xy i ‘,’
1 Le W=y
© = ‘ Y
xX+y L' > EF
(D) =—= ety
3 &
) .
b3
(E) XY — X l’ A :
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EXAM I1I
CALCULUS AB
SECTION II, PART A
Time-45 minutes
Number of questions—3

A GRAPHING CALCULATOR IS REQUIRED ON THIS PART OF THE EXAMINATION.

Before you begin Part A of Section IL you may wish to look over the problems before starting (o \ynrk on !
them. It is not expected that everyone will be able to complete all parts of all problems and you will blc ab'e*:;a
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.

L]

e clearly and [egibly. If you

. i { in the space provided. Be sure to writ
You should write all work for each problem in the space p el o

make an error, you may save time by crossing it out rather than trying o erase it
will not be graded.

SHOW ALL YOUR WORK. You will be graded on the correctness and completeness of your methods as well
as the accuracy of your final answers. Correct answers without supporting work may not receive full eredit.

Justifications require that you give mathematical (noncalculator) reasons and that you clearly identify functions,
graphs, mbles, or other objects you use.

You are permitted to use your calculator in Part A to solve an equation, find the derivative of a function at a
point, or caleulate 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,

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

sz dx may not be written as fnlnt(Xz. X, 1, 5)
Un{ess othenvisfe sp;ciﬁcd. answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unles§ otherwise specified, the domain of a function /" is assumed to be the set of all real numbers x for which
f(x) is a real number.

THE EXAM BEGINS ON THE NEXT PAGE
PLEASE TURN OVER
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AM l” MM i PartA | Iw

ht & betne:egimn theﬁrstguadmnt bmded;bmuby”
below by the graph of g(x) = ¢*'. . W e
(a) Find the area of region R. . i

- Rl :
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EXAM Il Section Il Fart A Free-Response

2.

Let f be the function defined by f(x) = In(x + 1) —sin® x for 0 < x < 3.
(a) Find the x-intercepts of the graph of f.
(b) Find the intervals on which f is increasing.

(c) Find the absolute maximum and the absolute minimum value of f. Justify your
dnSwer.

Iheaqy = - Sin? o
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