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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



=S NN wwE




29

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.
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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
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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

Copyright 2004 Venture Publishing



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

SRR M mImmomomom oo om o oM oa m o i A R R AT D I b e e



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 :




68

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

Copyright 2004 Venture Publishing
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3.

EXAM Il Section I Part B 71

A car is moving along a straight road from A to B, starting from A attime ¢ = 0. Below is
4 graph of the car's velocity (positive direction from A to B), plotted against time.
2:-‘-----?.....1.,, :

vikm/min)

T o N.f/

time (minutes)

(@) How many kilometers away from A is the car attime 1 = 67

n
(b) At what time does the car change direction? Explain briefly.
(¢) On the axes provided, sketch a graph of the acceleration of the car.
2 ; ; j
1 i ’
T 3 8 4 5 5 7B
=1 $
~3
‘." -!"!'. < - = 1
~ "IL‘ '[\ g,_'_"f { ’
2 = 1))
: {/C“jf’"!")); £
= 2 ) -(/,l
. " (-?';;i/ 2 J)/’;K
L. 2 5T
G
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EXAM IV
CALCULUS AB
SECTION 1 PART A
MULTIPLE CHOICE
NO CALCULATORS
Time—55 minutes
Number of questions-28

Directions: Solve each of the following problems, using the available space for scratchwork. After examining the
form 91’ the clmlccs decide which is the best of the choices given and 1l in the box. No credit will be given for
anything written in the test book. 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.
Unless otherwise specified, the domain of a function 7 is assumed to be the set of all real numbers x for which

f(x) is a real number.

X9, s A8 Y-~ N
_I. + i =r -*-f ) = 5 :-;-..._ N ‘{‘ . )
I.  Whatis lim| X=1__ |9 o —L_ X, o~ /
=—0 x —< J‘; 2 =~ =
X A, -/
¥ o<
(A) -1 (B) 0 (©) 1 (D) 2 (E) the limit does not exist -’f
Ans
Jx
e
2. dx
.[ 2Jx . P flL
(A) hvx+C (B) x+C (O) e"+C (D) 57" +C (E) e¥* +C
J\ C !JT - 1\ ~ 8
. - = - 7}‘1:
e 2 _
‘

Copyright 2004 Venture Publishing




Multiple-Choice

74 EXAM IV Section | Part A
- 3 dy
3, Ify= 2 -
If y P then o
w 2
(B) 3-"1 2
(l+x )
© —= S~
(4+x‘)
-6 : ;e
@5{"'_% 332472 [2a0)
44 x )
: g
(B) ——— &Fyny-
(4+2) b
Ans
4. If F(x) = [(cos6t+1) dt, then F'(x) =
|
(A) sin6x + x ((B) cos6x+1 (C) <sin6x+x
(D) —gisin6x+l (E) sin 6x + 1
Ans
5. Consider the curve x + xy + 2y° = 6. The slope of the line tangent to the curve at the
point (2,1) is
2
(A) Z [
1 =0
(B) ; X ay
© -3 4 () ==~
| oy oY) /
(D) =~ d, =
5 - - -
E) _3 5’{ 'ftu::__f{"::é:
B =2 & el 6
Ans

Copyright 2004 Venture Publishing
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EXAM IV Section I Part A 75
—
5 5
(i) o)
6. lim —=< 2 = Jil ¥ = -
=0 h _ = o A S
L 4 [ s i P
(A) 0 Fre 3
{ I"f -~ Fai
B : &I
I5 Sl
(C');'I-g f/*';{”/ PO
LY 4 / -

(D) the limit does not exist
(E) the limit can not be determined

Ans
7. If p(x) = (x — 1)(x + k) and if the line tangent to the graph of p at the point (4., p(4)) is
parallel to the line Sx — y+6 = 0, then & =
(A) 2 DA} = (=1 ) \ 5, . ?C:_.}
@1 PO AT o x - ir:gl
©o T 2xip~
PrlsYs Dt~ = THK
(D) -1
== 2
Ans
8. Ifcosx= ¢ andO< x <§T£_, what is %in(ermsofx ?
('A) —[a'r!‘r {;("-’ ;. ‘}‘ - l“ .I' rf\(' '1 ""}f-
et S WA - !
9]
B) —cotx - 5, S Ly s § 1
(C) cotx (1 S 5‘}'() 2
(D) tan x (fj
(E) cscx TIAN X - 5P S ey
e Nty Gsy
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76 EXAM IV Section | Part A Multiple-Choice

9. At r =0, aparticle starts at the origin with a velocity of 6 feet per second and moves along

the x-axis in such a way that at time ¢ its acceleration is 127° feet per second per second.
Through how many feet does the particle move during the first 2 seconds?

(A) 161t
A - /27
(B) 20 fi 1 :
]
(C) 241t o
& < T
0y o
(D) 28 1t o C b -
® 28 o T,
» ?” 3 ; S
Ceo 76y,
A < ans
“f
4 2%
: "“] _,310. Wh‘e_n the area of an expanding square, in square units, is increasing three times as fast as its
¥ side as Increasing, in linear units, the side is
, :
D) w2 ®) 3 ©) 3 D) 2 (E) 1
2
: x
d - : - — _*1 5
{91 G | JA - 0,4;‘—_),{
,] = j Y q’
. (7 g d Xk,
l G\,‘.J 5. Ox | Ox
. R o
__d_{-q - 5 d‘l L.} - 5 j ~ K\:ﬁ
O =2 = ¢ Q. Ans
o 2 TP

11. The average (mean) value of : over the inferval | € x < e is

X
1 1. . l+e 1
- — -1 D '(E
@1 @ - © - @) — S
/ [*
o A
f !J %
/|’/ Tn
_I_J’n :I__ l(
¢ '\J!
} |
C_:"':/ Ne Nl
-4 () Ans
e

Copyright 2004 Venture Publishing
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No Calculators

L il EXAM IV Section | Part A 77
12, What s lim ___15;:_1___ 2
e (3= x)(3+x)
(A) -9 ' 3
(B) -3 () 1 (D) 3 (E) The limit does not exist.
Ans

13. If j(x*’+k) dx = 16, then k =

| (A) -12
(B) 12
. (C) -4
- (D) 4
9 (E) 0
o
_|
§ Ans
|
| 14. Consider the function f defined on %‘s x S%- by f(x) = ::; forall x # . If fis
| continuous at x = &, then f(n) =
(A) 2 /f’)_f >
7 n
sl Y h 2
(B) 1 .i,'--\:_ Chase 1 RV oY
. .’Jﬂ' q o ~ ) Vi
(C)o i/ - ‘J:l | { LY p(_z_[\;{ e ‘-:/
(D) -1 -l';' e T | (;‘{‘ |
7N N [
r ‘.\\. " L i
(E) -2 e y "
Ans

Copyright 2004 Venture Publishing




78
EXAM IV Section'| Part A

Multiple-Choice

I5. The function flx) = x* -
(A) 0 and 3 only
(B) 0and -3 only

I8x" has a relative minimum at x =

(C) -3 and 3 only
(D) 0 only
(E) -3, 0, 3

16. Theglaphofy=3x5_
(A) (0,0) and (2, 64

(B) (0,0) and (3, -3y
(C) (0,0) only

(D) (-3, 81) only

(E) (2,-64) only

10x* has an inflection point at

ose graphs are shown below

13

%ﬂ& composite function 4 is defined by h(x) = flg(x)], where f and g are functions
h

L t/_\‘ z i 2 E
= ~; J N /. - s
,\_’2' Cli 4;"‘ g—} ::-2 fl*ji/: :;3 E:‘ i '_-‘ = h i :\2/3 4 @
s B T S e s s S |
T@: number of horizontal tangent lines to the graph of 4 is
(4) 3 ®) 4 © s @5 ®7
4 ., (/-'
e . Wx' Aﬂs
/’c;lfl < j“]‘o..
{ I SN, o d
ey g it )
Copyright 2004 Venture Pubitihmg g
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No Calculators EXAM IV Section I Part A

I8. The region in the first quadrant bounded by the graph of y = Arcsin x, y = - and the

y-axis, is rotated about the y-axis. The volume of the solid generated is given by
x/2 x/2

|
(A) = [ ¥ dy (B) xf(Arcsin x)* dx (©) © [ (Arcsinx)? dx
0 1] » 0 L
w2 I " /
@) x [ (siny)* dy (E) = (siny)* dy NP
J /7 _‘:, '\7\\ :

™ : o b
X £ |

} Ans

19. Find the coordinates of the absolute maximum point for the curve y = xe** where & isa
fixed positive number.

1 1 =1 —£ 1 1 - :

A) | =, — B) |[—.,—| (O |[=,—f D) (0,0) (E) there is no maximum
()(kke) U(& k]()(fce")()

o =2

L Sk

_ _ . dy

20. The slope field for a differential equation Z&:= F(X.3) | { (\x\~ N APSESNANNAN
is given in the figure. The slope field corresponds to e e
which of the following differential equations? P e N e

y @ e RN PN R VNN

(A) zr=2-Inx Prablibrbafrriirnit

R EE NP Y RSN

AT BRI 8 B0 s

B) L=2-¢"

(©) L=y-2y°

“DyE=2-y
E) F=-x"

Copyright 2004 Venture Publishing



iple-Choice
&0 EXAM IV Section | Part A Multiple

21. If y is a function of x such that y* > 0 forall x and y” <0 forall x, which of the

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

Y b e

(B) \I\(C)

Y
(D) [

22. Use the Trapezoid Rule with # = 3 to approximate the area under y = x° from
xr=]to x=4.

(a) 2

® ¥

© %

(D) 43
(E) 21

Ans

23. If f(x) = 4x> = 21x% + 36x — 4, then the graph of f is decreasing and concave up on the
interval \

W) ) ©fd o) ek

2%

Ans

Copyrighr 2004 Venture Publishing
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24 mﬂumherofhactgnamaculmk
AL = 0, the number of bacteria present was 2,000, T

r (A) 2000¢° U=150p o 344
(B) 6000¢> * /50 . . .
CEREL 05 4 Frp L e
(E) 1500e* +500




82 EXAM IV Section | Part A Mulriple-Choice

e 4
4

26. The formula x(1) = In7 + ;—8 + 1 gives the position of an object moving along the x-axis

during the time interval 1 < 7 < 5. At the instant when the acceleration of the object is zero,
the velocity is

(A) 0 (B) § (©) § (D) | (E) undefined

27. jﬁsin xcos” x dx =
(A) 2sin’x+C

: 3 " 3
(B) =2sin*x+C ”“Cﬁf;):_j‘:
(C) 2cos’ x+C : _'{'
(D) —2cos” x+ C #= IS =

(E) 3sin’ xcos” x+ C

Ans
28. Ifforall x > 0, G(x) = fsin{ln 2¢t) dt, then the value of G”(%) is
I
A . | :
( )? G' () = 5inlin2x)
(B) 3
q") J—j i __L C_)}' I‘“"\, .{;,}_T'
©) 1 2
= J C' [ : 2\
5.0 l___ 33 LIp 2. xy
(E) undefined (,)"(_LL] = 2/C8 L“\ ”
> 2 Qmi 0
= 20\
A,
Ans

Copyright 2004 Venture Publishing
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EXAM 1V
CALCULUS AB
SECTION 1 PARTB
MULTIPLE-CHOICE
CALCULATORS
Time-350 minutes
Number of questions—17

Rirections: 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 exagt 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 £(x) isa real number,

I. The graph of the second derivative of a Ueirimacidss
function £ is shown at the right. Which of e i
the following is true? A 1 /
I. The graph!qf J has an inflection point at = T { T
x=-=1. /cr N v
Il The graph of f isconcave down on the R
interval (-1, 3). ., e : :

HI. The graph of the derivative function fis
increasingat x = 1.

(A) Ionly (B) I only (C) I only (D) Iand II only (E) LIL I

Ans

. : Inx* —xIn
2. Ifthe function f is continuous for all positive real numbers and if f(x) = ———= 0% xx __-; N
when x # 2, then f(2) = _
(A) —1 (B) -2 (C) —e (D) —In2 (E) undefined
N2 - 2mo,

372
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Multiple-Choice

84 EXAM IV Section I Part B
- 3 the graph of f
3.  The graph of the function [ is shown at the : :
right. At which point on the graph of f are i i ! i
all the following true? ‘ ; | H .
£(x) >0, and f/(x) < 0 and f"(x) <0 L= \
- SRR [ 2 3 4
o
-2
-3
(A) M (B) N (C) P (D) O (E) R

Ans
U = 1
4. When using the substitution 3 =b{1_;r-_x , an antiderivative of J.GOx-\/]-I-—x dx is

(A) 200" —60u+ C. :
(B) 154" — 30u° el

- — 30u” + C ; P otk -

4 ‘ j‘—g- ¥ _" ([Kl)-(u H LO X - L_) Q H_)L dU

(C) 30u*—60u*+ C T X = !
@24“’-40a3+c 20U = Oy = J [2b X {y& d_u
(B) 124° - 20u* + C JTH - SILD(UI‘H'UIJ(}-._)

0o = 2 VT Oy ‘)-A('flOU“’ 1oy gy

~ flog_f > f’g,OL)'? kﬁs—
- 3
24U° - 4o
5. At x =0, which of the following statements is TRUE of the function [ defined by

f(x) =+/x* + .0001.

L f is discontinuous I. £ has a horizontal tangent 1. f* is undefined
(A) Ionly (Bl only (C) III only (D) 1and III only (E) I 11, III

Ho L Ot 000y )T (yy

2 31 aas!)TM -
. X cp A0 Ans

U

Copyright 2004 Venture Publishing
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lators EXAM IV Section | Part B 85

——
6. Anobi : . xS
object moves along the x-axis so that at time ¢, ¢ > 0, its position is given by
— g% 3 2 - 7 q
X() = 1" + 1 —30¢* + 88¢. At the instant when the acceleration becomes zero, the velocity

of the object is approximately

(A) 244 (B) 12 (©€) 0 (D) —12 (E) —24

Ans

7. The area of the region bounded below by f(
g(x) = In(x — 1) is closestto X
(A)-7.35 units2 R
(B) 7.36 units2 '

(C) 7.38 units? A )
(D) 7.40 units2
| (E) 7.42 units? o

f) = x> = 7x + 10 and above by

1 —— J ‘,‘-(-L) . .
> 7027

8 The average rate of change of the function f(x) = J-\Jl =% cos(_f:"} dr over the
0

interval [1, 3] is nearest to

(A) 0.85 3
(B) 0.86 o=
(C) 0.87
(D) 0.88
(E) 0.89

Copyright 2004 Venture Publishing
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EXAM IV Sectionl Parnt B

Multiple-Choice

The graph of the derivative of [ is shown at the graph of the derivative of f

right. Which of the following is true about the : b

function f? AN\ -

L f isdecreasingat x = 0. ff/'ij i \\\

[ i G = B 3 3 )
. &)
IT.  f hasalocal maximum at x = 2.7, 2 N\
, 2 N\

II.  f isconcaveup at x = —l.-I'l?_(

(A) Tonly (B) Monly (C) Iand ITonly @) land M only (E) L 1L III

] Ans
10. The total area enclosed between the graphs of y = 3cosx and y = I — x is

(A) 4.92 units?

(B) 4.94 units2
(C) 496 units?2
(D) 498 units2
(E) 5.00 units?

Ans

11,

What is the area of the largest rectangle that can be mscrlbcd under the graph of y = 2cosx

for—§<x<;" /\4
(A) 2.20 units? | ) R Seey
(8) 2.24 units? / : ’
(C) 2.28 units? DR N ha
(D) 2.32 units? | Vel =
(E) 2.36 units2 Ao ' 4 -
X¥encst 5L os
Aeg = 2> (28553 % =0.8G053 “D‘Y&Jjg
, ® 4Xc as 2 'Lﬂtqc-., b Fect on ] }a |
A - q’C\JB,‘Lf o Y i Sip DY q—{ Ans

oS~ 42501 - o
XS

Copyright 2004 Venture Publishing
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12, The func.:tion V whose graph is sketched VR ™
below gives the volume of air, V(r), ey o
(measu_rcd in cubic inches) that a man has ‘ ST <3 A
blown into a balloon after ¢ seconds. B O N it T de= 79
(V — _‘1 nr3) e s bt Erors ; "I-_/.;\ .'
) 2 by 48 s S P ..'\
The rate at which the radius is changing S B
after 6 seconds is nearest to : P
2 4 6 ‘B 1 12t seconds)
(A) 0.05infsec ((B) 0.12in/sec (C) 0.21 in/sec (D) 0.29in/sec  (E) 0.37 in/sec
.]|‘,.f' = 4 1 ,“?.'l., -
v illsea f < Fp el /T
Ol ) i o 3 Trs < Qo o '") 1754
(O 8 | . I - t_“-._ J
=3 N, . / 9. - | o 4 -
J i L Ir‘ ’ | }.f_ ’f ‘ "\ - -‘f
\! J8 . J - ‘\J\\\ *
’ = i Al ‘r E o L'! > ~
f 1 l\;)__ ].." = ‘_“i‘-_-' l“ \;\
R
P C “"
Ans

13. At how many points on the inteval —2r < x <21 does the tangent to the graph of the curve

Y = xcos x have slope ?_E?

(A) 5 ,/ :Q'J.I_; ,,
i Ny, O,
(© 3 ~ 3 . ;‘CQJ' ‘ )
(D) 2 R 4. ‘
;

E) 1 ur
(E) Y.

s

e
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88 EXAM IV Section ] Part B

dy
14, If (x-yP = y? = xy, then Ex_z

2x-y Sl -
A) ——= <l
( ) 2)"-3' b W /’ *l? 4
: rd
2x =3 2 2L 47 )
_ - Y% - s (e
(B) 2x (O ,} o /
2 o 3 / /‘}w .
J (C) X =Y . G- / C
% ¥z % ¢
2x + 3y ¢'f’)-' a
=5 L s
(E) undefined = Lh-i
R

15. Let the base of a solid be the first quadrant region enclosed by the x-axis, the y-axis and the

2
graphof y =1 - IT. If all the cross sections perpendicular to the y-axis are squares, then

the volume of the solid is :

(A) 3 units3
((BJ 2 Unjtsa (o /) |
= AN e :
(C) 1 units3 O14) ) (2
" NS
(D) 5 units? |
L entied , '
LIS TR 2 B "0 f Qﬂ”f T4 0
= m_‘ J\_‘ = 4"9'*.'(
- — .\ j{_ lJ $ s A-L‘
i
]
\[ 3 2 ivme= f ‘de
J } }
Ans
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EXAM IV
CALCULUS AB
SECTION I, PART A
Time-45 minutes
Number of questions—3

THE EXAMIN N.
A GRAPHING CALCULATOR IS REQUIRED ON THIS PART OF s

rore Starti k on
Before you begin Part A of Section II, you may wish to look over the problems b?)tlom ?,;a:‘;u;%;owv:lr;rbe able to
them. It is not expected that everyone will be able to complete all parts of all problems re given equal weight,
come back to Part A (without a calculator), if you have time after Part B. All problems are g

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

; ; - ibly. If you
You should write all work for each problem in the space provided. Be sure to write clcn‘rﬂly and lszil‘}ﬂg’m wgrk
make an error, you may save time by crossing it out rather than trying to erase it. Erased or cro

will not be graded.

SHOW ALL YOUR WORK. You will be graded on the correctness and completeness of your me?“l‘l’ds i %
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.

You are permitted (o 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 necessary to produce your results.

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

5]
fxzdx may not be written as ntnt(Xz. X, 1, 5).
|

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

deci
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.

THE EXAM BEGINS ON THE NEXT PAGE
PLEASE TURN OVER



Calewlators EXAM IV, Section Il Part A

renhei Iefscupufm.ﬁ;m eqjﬁmaa,gﬁam 3
m?@‘andﬂ:emﬂaltamgmm-aiﬂ;emwm The tea's temperature

attime ¢ is described bythediffamnﬁalequanon- dj’ = -—ﬂit’}'~753 ﬁmb%ﬂ

B _I'III SSpS -

condition y(0) = 180. (=] ;.‘

(a) U,sescparauon of variables to find an expression for y in temaf r,wm tis
| 'mmm“tes — 'h'_kl"h'i'“l-l i_

(b) Hawhotlsﬂwteaaﬂerwnnnuws? K S——
(©) If ge rff.a_ns safe to drink when its temperature is less than 1207, at what time is the tez




EXAM IV Section Il Part A Free-Response

. o s is released at B and
: 2.  Two points, A and B, are 275 ft apart. Ata given instant, a balloon 1s re .
W0 rises vertically at a constant rate of 2.5 ft/sec, and, at the same instant, a cat starts running

from A to B at a constant rate of 5 ft/sec.

(a)  After 40 seconds, is the distance between the cat and the balloon decreasing or
increasing? Al what rate? f

/ b) Describe what is happening to the distance between the cat and the balloon at

7/ t =350 seconds, =

— lr-\'r"'r'- -
3 B J P .)'-_I‘\}
|
e
tgy” P =< /{ | Y
My e L
_ 630/ bl n
dy =2, 5 e " / Ve
Jr‘ !'y—! _L) fr‘r =
; ﬁj’ [/ Aﬁf . -
7 e —— \\\“f . /) r H‘\‘_
S 1{/2 : 7,,?“ - _fjrf e /| .‘f} \
< ‘;}r . N /
290 <5 S R
O ‘r = 'L';J & rJ { ’P - \‘\ '/"
I [ = =
-?ffdo)(ij\ 45 ol ?‘O‘QSD‘ :'\/ _
O 23 dy or g
02 = at- /‘ 2/5 & f/b £
d;. # qQ 2 5 0 [ 2 A
. F d¢ %
= i :
2a,

2L275) (5) Y A86)(2.5)<

[y o -
€25 = B s oo
g2 = Ot 0,;4

o5
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EXAM IV Section Il Part A 93

Suppose the derivative of a polynomial function p is p'(x) = (x + )(x — 1)(x — 2)*(x — 4)°.
(4) What is the degree of p?
(b) What is the instantaneous rate of change of p at x = 62
(¢) Find the intervals on which the graph of p is increasing,
(d) Find the intervals on which the graph of p is concave down.

AR
o & 'y .
.”‘} . /_J\
3 . \ /J - r/:,/ _{J
e R o Q,
x ' %5
{) 4 LY
; & b
)
A Dy
| < /C';,
. ’ 2y,
v --‘}I' ) s
(_) \J}‘
9Q .
2/
S b
"%
2
.-'x 5
=3
W,

Gia

Copyright 2004 Venture Publishing




94 EXAM IV 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.

4. Answer the following questions about the

function f, whose graph is shown at the grapi 0% ‘hc “.'"c"n" /

right. ol ) w..’f.y}/“ "\k{ B
aF Pt sty 3 S e e
s s W s 0 T
7 0 Fng i SO0 LT
h—0" h . y 1 .
fiea o 43 «| 1 &£
(¢) Find jl_% VI ESD f .......... ’ il
(d) Find If(x) i : 7, o ek
F -1 ‘ . < -':-‘( 7/

4 "
(e) Approximate f f(x) dx using the Trapezoid Rule with n = 3 subdivisions.

<2
] 5 , :
T \'(;’;;\i : >
LY L “'”‘2[%/)
& ay > Ay

Capyright 2004 Venture Publishing
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EXAM IV Section Il Part B

Free-Response

6. The graph of a differentiable function f

on the closed interval —4, 4] is shown at

the right.

Let G(x) = [ f(t) dt for ~4< x <4.
-4

(@) Find G(-4). "

(b) Find G’'(~1).

B

nd

i
[3¥]

3

(¢) On which interval or intervals is the graph of G concave down. Justify your answer.
(d) Find the value of x at which G has its maximum on the closed interval [-4, 4]. Justify

your answer.

e
I:,J £ =
e "f €5.)

] 3 ~ S

e
".‘ / '~ = ' ‘<“
b 'I" J
o) L = (]
‘ fj WJ
N~
'-(’ ."-\'\
L2\
‘Qvl
<5 3
[(/. €29, | = 4
& a)
Vi
LJ g )
L
Crn
, L""} -
Copyright 2004

Venture Pubh‘shing
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1. If y=cos’(2x), then —
dx

97

EXAM V
CALCULUS AB
SECTION I PART A
MULTIPLE CHOICE
NO CALCULATORS
Time-55 minutes
Number of questions—28

ce for scratchwork. After examining the
he box. No credit will be given for
roblem.

Directions: Solve each of the following problems, using the available spa
form of the choices, decide which is the best of the choices given and fill in ¢
anything written in the test book. Do not spend too much time on any one p

In this test:
The exact numerical value of the correct answer does not always appear among the choices givcn. 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

JS(x) is a real number,

dy _

(A) 2cos2xsin2x
(B) —4sin2xcos 2x
(C) 2cos2x

(D) —2cos2x

(E) 4cos2x

3 o . d

A slope field for a differential equation Z": flx,%) OF SN NN NN N NN N
. ; y N Y
is given in the figure at the right. Whichofthe —  } _ _ _ _ _ _ _ _ _ _
following statements are true? R o P A P R
WA AT N A s
I. Thevajucof%atthcpoint (2,2) is YR/ /277 1071777
approximately 1. B A (I N AT S

AN A B
II. As y approaches 8 the rate of change of y Lo Lhe s
approaches zero. = L L A
=1 e e g e S e
III. All solution curves for the differential equation YT O S T L Y
have the same slope for a given value of x. X 10

(A) Tonly (B) Honly (C)IandIlonly (D) Iland IIonly (E) I, II, OI
Ans

Copyright 2004 Venture Publishing



78 EXAM V  Section] Part A Mulriple-Choice

3. The slope of the line tangent to the graph of y = Inx at (€%,1) is
e’ 2 I l I
(A) — = — D) — E) -
) 2 E) e’ © 2¢? ©) 2e ( ¢

Ans
WYY 4. Which of the following functions is both continuous and differentiable at all x in the
O L interval -2 < y <27 A . o s
J- L ] AN IJ A ) NCJ (}4” :’Q
(A) f(x)=|x? ~ 1| S I R . (=) XY
A T———_ =
g, B) f)=AFoT f12)= 11372 :
. = k
O ) =V +1 e / |
(D) f(x)= — . L zh""‘ %} @
.rz p— 1 ~ s / 0 l\. (_ /-‘-
(E) none of these / : )(I.J(‘ /
/
"'J L"‘ ./J. =YU~J,{ /
= -~ 2 )
of2. =y . Ans
l/.l-' 1! .J ‘ Ty "“G

5. Find the point on the graph of y = +/x between (1, 1) and (9, 3) at which the tangent to the
graph has the same slope as the line through (1, 1) and (9, 3).

(A) (L, 1) 3 -
B) (2.V2) P~
(© (3.V3) :
(D) (4,2) Vs T i /
Loy
(E) none of the above F <5 Ul el Y ‘
[ M‘L — /.' .‘.\ \(] . :— | }

j = \{_ oy A

< | j ‘A‘i

5 s

Copyright 2004 Venture Publishing
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eSS

.4 ﬁ - - .
6. Consider the function flx) = A0 —1{6 The derivarive of f attains its maximuml

2
value at x = |
(A) 3 /1y Uy

4o L1s ! :
(C) 5 g 3 - \ 1
‘1’ 2 < \..Sb\

(D) 0 A RIS /}1 |
(E) there is no maximum _2 : '~ 2/ Q) e’:\’

OI 2 ~

) _)..__~3 &

7. The acceleration, a(r), of a body moving in a straight line is given in terms of time 7 by
a(t) = 4 — 61. If the velocity of the body is 20 at + = 0 and if s(¢) is the distance of the u:,ﬁ
body from the origin at time ¢, what is s(3) — 5(1)? f\f‘
; Py
) bay 7
(B) 0 s =
(C) 10 % . Ax GTUO,
(D) 20 ey L o, 9. Ty
{"'”(E]’j.30 o - 2 . AL T
: _P : 7 \(,_f r<0 ~A2 ¥
b (o
o b
A <
&
i ‘V‘ N
~ - 3
8. [im|¥*t3=2 L),
x—sl l—x Q‘){’q
(A) 05 /- S Y 25
_'1 &)" = J"(‘} _) <y lxgx
®B) 025", /|~ I~ 5 /7, N
(C) 0 - /\ e 2 \J‘:, .)

£ sy p
2 — O‘:}J\ A
] 5
M e L) Copyright 2004 Venture Publishing
=5 S .
S AR
S Y -




100 EXAM V' Section | Part A

Multiple-Choice

2 _a2x+1
Lr_-—zf—t-—for.t:cl

9. Let f be defined by f(x) =
k for x=1.

Determine the value of & for which / is continuous for all real x.

_'. =~ “ m f - & /
C ('5:)\0 as/ L_j_ % /{‘h 2 )] = A
(B) | -1"} -}'u\f U h/{_
(€)' 2
(D) 3

(E) none of the above

Ans

10. The average value of f(x) =¢** +1 ontheinterval 0< x <1 s

R f—

e + |

2

(A) e (B) -:‘25 (C)f D) 2e—1  (E)

Ans

1

1. A point moves on the x-axis in such a way that its velocity at time ¢ > 0 is given by v = S
At what value of 7 does v attain its minimum? V / r
~et
(A) O ; Vi
B 1 do: tley-ety) ®
N S J
(C) e QT %\ | —
(D) -1 T tet-€* o
| e~
(E) There is no minimum value of v. <
erit=))= /~
ey 0 tro Ans

Copyright 2004 Venture Publishing
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k
s (i o
jl+x2 A
(A) dArctan x + ¢ (B) * Arctan x + C (©) In(l+x*)+C
<B) 2In(l + 2y 4+ (E) 2x* + 41n|x|+ C
4-/)
1_‘1" /f) L .
L /’}H}} ;
- ".)
Ans
13, Let f(x) = x* + ax? +b. The graphof f has a relative maximum at (0, 1) and an
inflection point when x = . The values of a and b are 2s
(A) a=1, p=_¢ £ 05 ’5,/@,3{/
S 5w
®B) a=1, b=6 By, "t
3‘2/2 GJ 3
(C) a=-6, b=5 —lfd, ) (\?G} @]
Ara=—6 b~ 2y, %
' = o
(E) a=6, b=] f/QJ_: ' “A\f\O
/ /3-1 (.f <‘\.
R
‘)C - O/ZQ q o Ans
Cey 72 6
S
2 2
14. Ix' - L dx =
X : : o
@lnz—% (B) In2+ © 5 D) 0 ® 5
h
U AT,
/ SR
v S :
\__ :t( . /f)) \/
Z'jhl A 2"
. _ -z 72 Ans
24 9 Sl
S )y -y

Copyright 2004 Venture Publishing
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' EXAM V' Section ] Part A Multiple-Choice =
I5. The edge of a cube is increasing at the uniform rate of 0.2 inches per second. At the instant =
when the total surface area becomes 150 square inches, what is the rate of increase, in cubic 1
inches per second, of the volume of the cube? -
(A) 5 in¥sec pl £, -
(B) 10 in¥/sec g A =
(C) 15 in¥/sec 4 S e AUIBTNG -
(fD)_- 20 in¥/sec N L< . = o =
(E) 25 in¥/sec 23 =, -
A “ 3 : > :a
e Vi _ 2 5 Arig K
_':l‘_}.‘\\; =
16 ‘j? X dx = = a
& ;] + xz Qg £ Ve :ﬁ
@A) 5 e G =
By 1 o~ Al/144) s L =
=
(C)Z //j‘(ue a’)};) E—
§ e ’ | v
D) In2 A F Clye% |
¢ X5 ) {fpm
(E) Arctan 2 — —].Is ~ /’ . gt ]
4 i V)T)( J & ;-,-._i
Wi 2 = An ,
"33 54 . . E
> | &
N7, Whi S | A :
4% ch of the following is true about the graph of f(x) = lxz = 4] in the interval (-2,2) 7) ff) ‘\% ¢ L
L (A) fis increasing D / "L TN =
i 3 ’ij» A, _JJ
(B) f attains a relative minimum at (0, 0). /. Q< 'F:“”
L ]
(C) f has a range of all real numbers, 2%q 5 J =._3.j =
@ [ is concave down. A %g © f—-—u
(E) f hasanasymptote at x = 0. >/~ / l::l*]
[l 1) [y %) _Z‘JCJ& o i‘ ~ Ei‘
 CIPY Q¥ C,p'.) ol =
PR =
p = i
f"m - ,no{, T ¢
X~ / /2) < ‘2 { |
fimy M2 ~s) =D ‘é
A= B ~ J
| S o 1=
s ()"l'-ﬂpl —':;,t:; - ! l'l._) o )’. L - ~ 5 ﬂ
Copyright 2004 Venture Publishing 2’ L47) (X (- GRS A S i
e ] ~ < - ‘.‘
j A 8} 0 4 “-:) :‘\ J






Mulriple-Choice

104 EXAM V Section ] Part A
21. The graph of f is shown at the right. the graph of f
Which of the following statements are
true?
L >y Q sl
1 f
Jr@ ax > 3.5 Vo . | _
0 i 3 3 i 2 -3
i 2 : i
111 J'f(r)dx > J.f(x)'dx Mo Cadl i Yy
32 ‘frzs( e bt W0
= > ’) ,,’ '. ’ Y = h
7 Ir/:\;‘.j j(} S
(A) Ionly |(§) Iloﬁly (C) ITandllonly (D) HandIllonly (E) I, II, III el £
,;‘ ‘),;' < 4/ i I f‘_ e
J /5,__‘_:_‘ J-CF t / - 4 o ;;L I.r“," F s Ans
< L = e Vs
-H-;.
22. If g(x) = Vx(x—1)*", then the domain of ¢’ is
(A) {x]0< x} :
: Q< L o
i \(B]\ { ,'@ and x#l} 2 /J_"/‘]ij
= .le'lj 173 & W FR
© {x]o<x<1 or x > 1} Q'TI?; £ D ELE SR
(D) {x| 0<x<1} SION ‘?;{Tj ~
1), Lol
(E) {I, all real numbers} gr Sl 1)z y
XS5 g (s, VI (5
_2 2 6 \"'-u—_ﬁ__

23. A point moves on the x-axis so that its distance from the origin at time 7 is given by
10t — 41>. What is the toral distance co ered by the point between 7 = l and ¢ = 27

. ) ot g

(A) 1.0 /
(T) =
S~ p
(B) 1.5 Bt 2 F b T-,\ = 1 LT T It
(C) 2.0 j w‘- \\. .2 J"'ﬂj;’q_ € Sl
| \.‘ ;'(T) = 3 N :
(©)2.5 | \ ’ ) Yl
(E) 3.0 : * ot -4, s
(' i - -,) /,‘Q ~ T‘or
L &= e ‘.1.{
2.5 L j
_ Ans r
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Caleulatorg
e EXAM V'  Section I Part A
24, Ap : .
Which point on the graph of y = g(x) below is g’(x) = 0 and g”(x) = 07
senifissiers Yt ommens e 3 Hiacral
L .1 ) OO O
e U /l...e—-""‘".f,/
k 3 -2 o | | 2 3 4
sregerana s Bens et aeen e l
A== 3
............... == -3
(A) A (B) B (C) C (D) D (E) E
Ans
25. Ifyisa differtjntiable function of x, then the slope of the tangent to the curve
xy —2y+ 4y~ = 6 at the point where y = 1 is
1 I 1
(A) 15 B) -1 © -5 (D) ﬁ- (E) —%
Ans

26. The area of the region bounded above by y =1+ sec” x, below by y = 0, on the left

by x = 0 and on the right by x = ; is approximately
(A) 1 units? (B)AI.IZS units2 (C) 1.5units? (D) 1.75 units?  (E) 2 units2
/H

VR ST
~
. 4 0
3 Yoyt = Ny
9 o - Ans
= A1l 0 = L4)
3 3

Copyright 2004 Venture Publishing
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EXAM V
CALCULUS AB
SECTION I PART B
MULTIPLE-CHOICE
CALCULATORS
Time—50 minutes
Number of questions—17
for scratchwork. After examining the

Qll@ﬂlﬂnfom . lhe&: Solvve each (.’f the following problems, using the available space J
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,

(hH

(2)

A GRAPHING CALCULATOR IS REQUIRED FOR SOME PROBLEMS OR PARTS OF
EXAMINATION.

PROBLEMS IN THIS PART OF THE
:‘he exact numerical value of the correct answer does not always appear among the choices given. When this
appens. selec_l from among the choices the number that best roximates 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.

How many points of inflection does the graph of y = cos x + %cos 83X — -;-cos 5x have on

the interval 0< x <1 ?

(A) 1
(B) 2
(©) 3
(D) 4

(E) 5
Ans

rate of R(1) = 500e™ %% gallons per hour, where 1 is

Oil is leaking from a tanker at the
f oil that has leaked out after 10 hours is closest to

measured in hours. The amount O
ArE
(A) 2140 gals / Ny B
o r 9
(B) 2150 gals : C g
© 2160 gals
(D) 2170 gals
(E) 2180 gals

Copyright 2004 Venture Publishing
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EXAM V Section I Part B D

108
. s 1980 to 1990 is modeled by
)7 ;T.’; The sale of lumber S (in millions of square feet) for the years
e I the function
o

S(z) = 0.46 cos(0.451 + 3.15)+ 34

where r is the time in years with ¢ = 0 corresponding to the beginning of 1980. Determine

the year when lumber sales were increasing at the greatest rate. e
5‘ (F) =0 o 1 5
(A) 1982 j_‘ 00, %) O 2
/ e T O g
@ 1983 _F rf(-;\j n gl € Y h'!‘i y o< )y >
(C) 1984 y c &k?‘}‘;« ) =1 . A5
(D) 1985 2, A 7 ) NGy gy = AE) s 0
(E) 1986 -~ (0, 5y,
2 Ans
4.  The graph of f over the interval [1, 9] is shown B :’h'f' graph Of:f :
in the figure. Using the data in the figure, find oo Y \-4'\ Y
a midpoint approximation with 4 equal t ----- oo : \
subdivisions for ‘!f(-x) dx. }l —
(A) 20 (B) 21 (C) 22 (D) 23 (E) 24
:'.':l_r [~ _fi)n & 3 -
{ . / Ll 1 r (_.__, '| { Yl o 1
o "\ ) f IJ{_. 1] [ {(‘j J Ans

"2 4343) = Q) " e

5. Let the base of a solid be the first quadrant re gion enclosed by the x-axis and one arch of the
graph of y = sin x. If all cross sections perpendicular to the x-axis are squares, then the

volume of the solid is approximately A {.1

(A) 0.52 units? Ao i B s

(B) 0.79 units3 g y J '

(C) 1.05 units3 | a i !?} b ﬂ
@) 1.57 units3 (.i__‘_ _ .- | "
(E) 2.00 units3 b /

Vol ~
| /,,1 OX=/ 57 /
0 Ans

Copyright 2004 Venture Publishing
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—))\)_:———-—-._.r__________ EXAM V' Section ] Part B 109
‘' ~8 1
e J(x) = 2x + sin x and the function g is the inverse of f, then g’(2) =
.Tx.;'_] o
(A) 0.32 - ,.-";.—i:"ﬂ: |
(®) 0.34 D) 4 ""'//: ~) £,
(C)Y0.36 e WA T RE ]
(D) 0.38 £ 'J, -i,j) o
/ - Fe JL] .
(E) 0.40 VAY) 7> o G}fo_:%
¢ B - —)(_;r 6 J(]
gj 7 'S =
" % _ . L/ y c
; '))— 7, "«f/ .
Q) < 5
- . r‘u ”
K= X o
- 3 ¢ ) .
v ATE Y : Y Ans
- /-(,.’d\ y{(y J

S (5

Y .
73,

r - -
o7 \' )7. Administrators at- Massachusetts General Hospital believe that the hospital's expenditures
QG E(B), measured in dollars, are a function of how many beds B are in use with

E(B) = 14000 + (B + 1)*.

On the other hand, the number of beds B is a function of time ¢, measured in days, and it is

estimated that ]
3(:)=20s,in(l_’0-)+50. S0 10Uy
&l S
oF 9 )
At what rate are the expenditures decreasing when 1 = 1007?
(A) 120 dollars/day £y . &
(B) 125 dollars/day 5 <Ly, /.
(C) 130 dollars/day ( 5 * D (‘}g@
(DY 135 dollars/day Bty ‘ a 5in ( ¢ Q;,C
(E) 140 dollars/day S Qy, 3) '35 (i 2 s
= “r);‘:"\)_-, I(,\;/‘ d) a‘) /60
L(r 2 (2 a p
- l", ;’F n‘ k-’b ,ll J:'D
- “5(6}0 . /0/
- ..’.r\:.){jj‘. -:)C"-U "t.l
"% J *
o ‘Jj‘ /7] ’
= /5‘} . 'O/C; / _f/d CQS {
653 J w4 (’o) o
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110 EXAM V Section ]l Part B Multiple-Choice
8  Let f bea function that has domain [-2,5]. The graph of The graph of f*
f is shown at the right. Which of the following
statements are TRUE? \
S ’

I. f has arelative maximumat x = -1. - . . . -
II. f has an absolute minimum at x = 0.4/ \/

[I1. f isconcave down for -2 < x < 0.7¢
IV. f has inflection pointsat x = 0 and x = 2 andx = 3. Yoy

(A) LILIV @) I, IIT, IV (C) 11, 1L, IV (D) LILII (E) L IL IIL, IV

9.  On which interval is the graph of f(x) = 4x*% — 3x* both concave down and increasing?

(A) (0, 1)
™ (o)
o ()
® (3:3)
® (3.1)

Ans

10. If the graph of y = f(x) is defined forall x = 0, contains the point (0, 1), has

ﬁ)_’ = 3,/xy and f(x) > 0 forall x, then f(x) =

(A) (x*+1)?
B) (" +1)
© " +1)?
(D) (x'=1)°
B) (2 -1

]

Copyright 2004 Venture Publishing
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\ EXAM V Section | Part B

Ll 1f & p
S 3x <) = If(f) dr, then the value of « is

(A) 0
_ 3Cas 3y s .
(B) 1 - : 7/"-1_} 70 . N
(C);—tl \-‘Iﬂk;?')_’ - L "“E*?WZ)E'&
D) ¥ ' ~
D} 3 ; - f ] G )
T 110 « e 3
; = N 7 X
C‘-E_)! 6 . Rl [“_
3;;7\3-‘1\\ ' 3 XD
) N o i " J, ”i) Jﬁ\ wh
N3O~ , ' S-:)_fa

12. ? = is i
| If 'x_; - 20 and x is decreasing at the rate of 3 units per second, the rate at which y is
changing when y = 2 s nearest to

(A) —0.6 units/sec e -
She TR/ .

(B) 0.2 units/sec s, , - ‘f}\{ A

: gas 9%y Ay 3
(C) 0.2 units/sec y & "L
_n "3) y s
(D). 0.6 units/sec %7 ¥ A ,i:!“' o 9
D n If) 479 -mag
(E) 1.0 units/sec o TR a0 WO

24 0, C
Ans

2
13.  An approximation for I ¢SM-55=1 v using a right-hand Riemann sum with three equal

—1
subdivisions is nearest to

(A) 2.5 ot/
=/ A T
£y =

(©) 4.5 /

.:-3 'S‘Iﬂ foat —j
(D) 55 ? C jﬁ".{u..i"]

‘Vcﬂnz

(E) 6.5 ]

Copyright 2004 Venture Publishing




Mudriple-Choice
12 EXAM V' Section I Part B

& . S8 . which of the following statements
14. If f(x) isdefinedon =TS ¥ < and e F )

about the graph of y = f(x) is true? 7 U o,
124,
lative extremum, g
(A) The graph has no re : _ 1T | /5
(B) The graph has one point of inflection and two relative ex Ao~ Ay,
b has two points of inflection and one relative extremum. ‘) 3
Fal e i i lative extrema Qg A7y
(D) The graph has two points of inflection and two rela . $ 2,
E i i jon and two relative extrema. v 3% .
@'J The graph has three points of inflection a o 3 N J_.” ‘
- _2 - F\ ; d 2 f ) \ c = § \3
L'.‘L 1) 2! AN e - < "‘=‘.." = -—f'\r ; < . \
¥aw ZOTIEE B I ey DA i(f'f ¢
o Y 1, b G L'\
(\.\':-l Rl ] 2 2. F -
W Ay, D - ' g/ S 2 t))__
: 4 < i e r; ")‘Q‘C-!f Qr
S of "y - n n oy — P ‘J\\: -
(. = ) ~
’1\_‘\ 31 "n " \ - / ___.-?. ,I j) Hr)()
PP Ans
15. The graph of the function f is shown at the graph of the function f Q?’ 1 )
right. If the function G is defined by S o fnblind
: 2 mﬁ"’?f

G(x) = ff(z) dt, for —4 < x <4. which of
-4

the following statements about G are true?

I. G is increasing on (1, 2). ¥

II. G is decreasing on (-4, -3). ' 2 ‘. ’
II1. G(O) < 0. .'fr:;,

(A) None (B) IIonly (C) I only &E% [TandMIonly  (E) IandIlonly

G- oo
S _/ 7((2’.10{.

Copyright 2004 Venture Publishing
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. " A
Calcularor -5\ — EXAM V' Section ! Part B

2
: X’ 4+kx—=3 for xs1
I6. The function £ is defined on all the reals such that f(x) =
3x+b for x>1.

For which of the following values of k and b will the ﬂmcuon f bc both continuous and
differentiable on its entire domain?

(A) k==1,b==3
B) k=1,b=3 P 5
©) k=1,b=4 A4

Dy k=Lb==4 2 iy
)y _\Ilf_;le

/‘II"}\ ’ Qk “S',-?'\. \}-"'}._ry) -2 ‘?\ ‘-}_\jw
-l“’/; Hj:‘kn\/; ‘f-’ i&‘l\‘
/‘0\" ‘—Rj 4"\), 3.) \_‘) 2 ’ Jl.‘ / / e /é:

J'J"/; :?’:l\ '"/,

i S 9 5~ : 1"’”,?)---(3“‘»/ Nf
/ 35, Ly, ) TEL )
(\’;& 2 7 :',{. - /%f::_ =7 J) Ans

[L - / é - )"'_5' = "Q
17. A particle moves along the x-axis with velocity at time 7 given by: v(1) = ¢ + 2sinz. If the
particle is at the origin when ¢ = 0, its position at the time when v = 6 is x =

(E) k=-1,b=06

(A) 17.14 < (B))19.16 (C) 23.18 (D) 29.20 4{(713) 39.30
5 / /m 4
*x KL X Jz, Ve
\.\’ . Z“J\ Q"j & /f
& = < < %) Va3 2
o Cuf N 5 6-9
<., Y, T &
. 7
= < P(__ Q
7
/Z :
4
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A GRAPHING CALCULATOR IS mqu PART OF THE X

. WMMMAMS&M&MWVNMM

thom. 1t is aot expectad that everyone will be
«mMmMA(M:MLWmmm

but the parts of & particular solution are not necessarily given og

You should write all work for cach problem in the space provided.
onake an etvor, mmnwmwmkmmmm, ‘
will not be graded.

Justifications require that you WMW}
Mhﬂmwmoﬁugmm '

You are permitted to use your cateutator in Part A to solve an equation, fi
m«mmmﬂamm lbm“ W must clear




EXAM V' Section Il Part A -

nthe x-axis at time 1 > O seconds is: x(1) = ¢' =1 feet.
the particle over the interval 1S 1< 3,
fastis the particle moving at ¢ = | seconds?
the right?
- when its velocity is zero.




116 EXAM V  Section Il Part A

m Wsn-.rﬂowadmmal‘ankatan_'__ casin mm}m
SO | flow, r(1), in cubic meters per minute (:ﬁ:’fnih};m
thcmsultshownmthemblebelow

m_ _ ey

L

L=5-0 [ R ROTRW

S = ‘
= 415 174

0= 537t h 1)) 4)e

2 o e = m—
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ant region enclosed by the graph of y = 2¢™ and the line x = k.










6.
(a) What is the domain of /7
(b) Find f(x).
(¢) Find an equation for the tangent line t
(d) Write an express;gn for g (x) whe




ey
-

-

=

EXAM VI 121
CALCULUS AB
SECTION I, PART A
MULTIPLE-CHOICE
Time-55 minutes
Number of questions—28

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

P cclions: SOI_“: cach of the ff’”"_“’iﬂg problems, using the available space for scratch work. After examining the
orm 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.

In this test:

The exact numerical value of the correct answer does not always appear among the choices given. When this

happens, select frorn 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.

I. What is the x-coordinate of the point of inflection on the graph of y = xe*?

(A) -2 B) -1 (©) 0 D) 1 (E) 2
- 7 ‘-—f‘lc 3
PR
F 5 c_;‘
77< c4 TJCQJL
Q ff“’f
SiE=a -‘?_Q &
-‘?.CJ._ ?J;: A _ s
S -2 i hr._)e\), e
Ans
2. The graph of a piecewise-linear function f, for—| < x< 4, is Graph of f
shown in the figure. If the function H is defined by :
o
H(x)= [f(t)dr, for—1 S x <4, then H(4) = |
-1 5§ 2 i Zra
M- ¢ ) <413 o\
J A )fz_,;ijz (1)¢2) 4 1) ;
_ i
(A) =2 (B) -1 (C) 0 (D) 1 (E) 2
//@/ / .
o) /6'/
) 0/
/(fe
/>- iy Ans
i "/"J( A
e

Copyright 2004 Venture Publishing




EXAM VI Section | Part A

s
4 () 2~
'I _‘2 f /
4. The function f is continuous at the point (c, f(c)). Whic
(A) lim f(x) exists  (B) lim f(xX)=fle)  (C)
X=3C 0
(D)  f(c) is defined @ f'(c) exists

X .
5. {256.{22(2! + %) dt =

(A) 2 _tan(ﬁx + %)

(B) 2 tan(z-x--.}- ;) o
©) wnf2s+ 7)1

D) 2sec{2x + %) B

(E) 'sec'(z-x +%)tan




No Calculators

123

EXAM VI Section I Part A
6. If xy+ x2 = 0, then the value of -@— at x=-1is
dx '
(A) -7 (B) -2 (©)o0 (D) 1 (E) 3
Ans
2 X
J. 5 dx =
> X +1
(A) 1in3 (B) ~In. : :
S in 3 ) 3ln3 (€) 5In2 (D) 2In2 (E) SIn5
7
o, //) 77 ¢
) S s
)
o _ ~J,
~ 7 “Ih
2__ ]/¢)) 24! ) ) Ans

Suppose that g is a function with the following two properties:
(i) g(~x)=g(x) forall x; and £ b~ 5
(ii) g’(a) exists.

Which of the following must necessarily be equal to g’(~a)?

, I I
(A) g'(a) @) -g'(a) (©) ) (D)*ﬁ

(E) none of these

Copyright 2004 Venture Publishing



' ik mﬁwwm A

"-’D QI)Q. Water flows into a tank at a rate shown in the
g figure. Of the following, whichbest
approximates the wml'nnmber of gallons in the (&

after 6 minutes? q,
tank / flﬁ,} ] 8

(A) 85 (B) 95 © 105' .2

11. Suppose f is a funcuon thh contm_f_[

(A) f is increasing on the interval (a, b) )ﬂfg
(B) f has a relative maximum at x=b|
(C) f has an inflection point at x = b. M

(D) The graph of fis concave down on the uawgm
(®) f f(x)dx = f(c) - f(a)







e Bl W e Pt A

A —

N 1S, Find the maximum value of f(x)=2x"+3:% — 12+ 4 ¢

et a4 -_,'i'__. rval (0.2]
Nﬁ) N, Fe

dasr D (A) -3 & « el

’ Nl-(_) (B) 0 . Q : Q) |

v Qe R

O ¢ |
K@s | P, "

v
L
e,

16. If f(x)=In(cos2x), then f'(x)= ot
(A) -2un2x  (B) cot2x

147, mwwhlm‘“ﬂmr 1 ot

1s given in the figure. field
wm“hwml equations’

\h(_AJ %=I+J¥
®) %=-y







128 -
1. 1 2oy il y=30 vhen 50,6

(A) S0cos10x

@0 e-—l Ox

(D) 50-10x

22, If f(x)=x> - 5% +3x, then the gra

@) @3

23. The figure shows the g
closed interval [-3.4]
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;” ny 24. How many critical valuasdo&sﬂnﬁwﬁﬁh fi(x)= arctan(2x — x”) have? 7
(A) O J...L
(@) 1
(C) 2
(D) 3
(E) 4
Ans
e ) 2 e
= . 7
25. Which of the following is continuous at x = 1? g
"__I) Sf)=|x—1| ’“m Q‘{ s
7 o Ty
(1) iy e300 st Ryt 1y
p. 7 )"‘Jf# C ,"‘.-_,_b‘ L&) ﬂ‘-»w’ o
1I1. ﬁ(;;);_.—f_ 1_9(3_#*:! :-.1} . }‘) o i ‘ C:“" -
. 7 CG Q‘i.ij / -



attherateof 1 cm/sec and ?:
the length x increasing when x =3 cm and;: y=4cm?
(A) | cm/sec

(B) -2'- cm/sec

© L emssec
3

(D) I'-cnmfséac‘
1

L

28. If f(x)=sin(2x)+In(x+1), then ,
(A) -1 (B) 0

+13) = dags >y )
)C ((}.) = l.’)







B
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EXAM VI Section ] Part B Multiple-Choice

3. Boyle's Law states that if the temperature of a gas remains constant, then the pressure P and
the volume V of the gas satisfy the equation PV=c where c is a constant. If the volume is

decreasing at the rate of 10 in3 per second, how fast is the pressure increasing when the
pressure is 100 1b/in? and the volume is 20 in3?

- ¢ § T . E s I

(A) 5 Ib/in2 (B) 10 Ib/in2 (€) 50 Ib/in? (D) 200 Ib/in2 (E) 500 Ib/in2
/- : A
a |, ok T o )
L 4 4 dy « L U -~ ,

ap ¢, ars U Ndngo

W5 5

, ? /{'ﬁ"‘" = oA '.?r‘x
w,y* Y00 .. Q)= YA o Ans
oy _2_3 — -‘~.Z__ V: 20 fJu

' 4. The graph of the second derivative of a fu

: nction g is shown in the figure. Use the graph to
determine which of the following are true. '

I. g has points of inflection at x= 1 and x=3. £

Graph of g”
II.  The g-graph is concave down on the interval (3,4). 7~ 3 : 1
L If g’(0)=0, gis increasing at x=2. )~ 25 f /:-’ﬁ:’ M" 02%_
AR : 2 : i
(A) Ionly = e (g\
(B) II only = 2 | '
(©) M and HI only =2, 3
(D) I and TI only S l
(E) L, 11, 111 \
G
5. A particle moves along a straight line with its position at any time ¢ > 0 given by .
I
s(t) = I(x-" ~2x% 4 x) dx, where s is measured in meters and ¢ in seconds. The
0
maximum velocity attained by the particle on the interval 0<r<3is
(A) 0.333 m/sec
(B) 0.148mfsec '\ T) = {7 T2{*j i
N (1N = = w2 5 ‘1. - .’.
O lakes  DiTNE Sk ST 6
(D) 3 m/sec oth= 3¢ ,:wi / ;13 ) _3
() 12 m/sec 5t - ‘f*“aj(d : I 7 b
(‘H | {Lulﬁ = ftd'\u
=L £= ! Ans

VOS1 T [95)3 =2y

22 o
27 7 8 se g

Copyright 2004 Venture Publishing 5
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& o pmporﬁonauom
(A) 4.2 Ibs

(" (B)4.6 Ibs
(C) 48 Ibs
(D) 5.6 lbs
(E) 6.5 Ibs







-
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12. If the function fis differentiable at the point (a, f(aj) thmwﬁ_éﬁff _= i
l ]
Sla+h) - f(a) .
1. fla)= hn3 =
no = jiglOSeD

fla+h)— fla-h)
2k

I11. fla)= },un

@ I only

(B) Iand II only

(C) Iand IIT only
(D) II and IIT only

(E) I, I1, III

(A) 0:226
(B) 0.230
(€) 0.234

.( 0.242.
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L

16. If the function f is defined on the close
following is true?
8 Io-f(‘x}lﬁt--.-—* In10 .

— =

1. fhasa relative maxis
@)=y
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SECTION II, PART A
Time-45 minutes
Number of questions—3

A GRAPHING CALCULATOR IS R

Before you begin Part A of Section 11, you . o o) L AT
: e Bt e YOU may wish to look over the problems before starti
F'f‘-"m'“-_ l_“ X 1o pospected that everyone will be able to complete a]l!‘puts"'p‘:gft'ﬂl problems and ;ﬁowm W:::Lu:w
some back to Part A (without a calculator), if you have time after Part B. Al problems are given equal weight,
but the parts of a particular solution are not necessari y given equal weight. 2N W =

*  You should wﬁuallwod:formhmblmmm , E R e o s P e e Bt T r
e o o T RO probiem in the space provided. Be sure to write clearly and legibly. I you
make an error, you may save titme by ¢rossing it out rather fhan froine 1 ocnce bt Fracad ao mrmccod o :
will notbe graded, by crossing it out rather than trying o erase it. Erased or crossed out work

D ON THIS PART OF THE EXAMINATION.

+ SHOW ALL YOUR WORK. You will be graded on the corrctness and completeness of s
AR b S ceiv You will be graded on the correctness and completeness of your methods as well

*Justifications require that you give mathematical (non calculator) reasons and that you clearly identify functions,
e n calculator) reasons and that you clearly _

You 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.

w the mathematical steps necessary to produce your results.

features or programs, you must sho
thematical notation rather than calculator syntax. For example,

dx may not be written as falnt(X., X, 1. 5).

algebraic) need not be simplified. If your answer is given asa
e places after the decimal point.
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’ - : g
I, Let & be the region in the first quadrant under the graph of -_;;5% fo
(a) Find the area of &.
(b) The line x = 4 divides the region & into two regions. If the part
of the line is .3 of the area of the whole region £, what is t

(¢) Find the volume of the solid whose base jon & an

/*?A by planes perpendicular to the x-axis are
G- F 3

s =
[

&)

. 192 5 113 )8
:142(2) - 192)
= ,ql =~
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N
2. A particle starts at the point (1,0) at 7=0 and moves along the x-axis so that at time ¢ = 0
its velocity 1(7) is given by v(r) = 1 + = £
f :
(a) Determine the maximum velocity of the pamc]e Shqw your work. |

(b) Find anexpressmnﬁmﬂwwmen 5() of the particle at time 7.

(c) Whatis ‘the limiting value ofthe veslemty as 7 increases without bound"
(@) Determine for which .

Vi) = H e

Q) iy - (164)
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3. The rate at which an air-conditioning unit for a theater
complex pumps out cool air, in metric tons per hour, is
given by a differentiable function & of time 7. The table
shows the rate as measured every hour over an 8-hour
time period. - !
(a) Use a midpoint Riemann sum with 4 subintervals of

8
equal length to approximate [ A(7) . Explain,
0

NN AWN=OE N

using correct units, the mean in g of your answer in
terms of air flow. |

(b) Is there some time r, 0 <7<8, suchthat R'(t)=0 ? Explain.

(c) The rate of air flow -R_(_t) can beappmmnmed using (A7)
to approximate the average rate of air flow during the 8-
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s Consider the differential equation gt = 2x—y.

(a) Thcslopeﬁddfm' sgvmdlﬂ‘umﬁnlaqwiams VL
(hroughthepmnl 1. 0)&ndslwtchthe ;olution \
curve that passes: the point (0, 1). V1

(b) Find the value of & for which y=2x+& msdnumwmm;_.
your answer.
(¢) Letgbe mmmmmmw

£2(0)=0. Do&smeglnphofgha"'
point a local maximum or a local minimum? Justify yor
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EXAM1 SECTIONT PART A

Answcr‘i

EXAM I SECTION T PART A

. a) (LS) b) -1,5)
1

A . A 31, C . C T, C 21D
2 B 12. E 22. B 2. A 12. B 22. A
3. E 13. C 23. D 3. B 13. A 23, ¢C€
4 C 14. B 24. D 4. C 14. D 24. B
5. E 15. B 25. B 5. D 15. E 25. B
6. D 16. E 26. B 6. C 16. C 26. A
7. A 17. C 27. C 7. E 17. C 27. A
8. D 18. C 28. E 8. A 18, E 28. E
9 B 19, B 9. B 19. B
10. B 20. A 10. D 20. D
EXAM1 SECTIONI PART B EXAMII SECTIONT PARTRB
1. D 7. B 13. C 1. E 7. E 13. D
2. C 8. C 14. D 2. D 8. A 14. D
3. B 9. C 15. B 3. D 9. A 5. C
4. E 10. C 16. D 4., C 10. A 16. C
5% 12 11. E 17. E 3 C 1l. D 17. D
6. D 12. E 6. B 12. A
EXAM 1 SECTION II PART A EXAM II SECTION Il PART A
&) %%%% b) 2t c) v=4m a=0 . a) 1.764 units? b) 30.460 units?

¢) 3.671 units2

. a) 2m2 infsec  b) 8(m — 2)in/sec

dy _d(x—1+Ce™)
dx dx
=1+Ce™

=1-04+Ce™

.a) y=2x-5 b) x=1 «¢) 0.75

d) x=-3,-13 e) x=4

. a) A = sin(Arccos k) — k Arccos k

b)‘Jg T

=~ = units2 o) A —_L ynits2/sec
2 6 dt 3

c) A= [ (~x+6—f(x))dx = 6.75 5
_— -2 i
1 . a) j 1+ dx
B = [(5-f(x))dc=4 A-B=275 0
~1 b) 2.39 units?
4 16
275 11 1
c) ?5[3 = ;2—) = 8.9996units3
3. a) ¢ <é b) g units?  c) %11: units?
EXAM I SECTION II PARTB EXAM 11 SECTION IT PART B
4. ¢) y=x-1 . a) (0, 1/10) has an inflection point
= a .. B |
d) y—x—l+Cer=>x-y=1—Ce: b) P—-m;_-g‘i- C) I:n?z

. a) (-3,1) and (3, 4)

b)) x=-3,x=Lx=3x=4
C) (_212)

: a)x<—‘jE or Jc>vJE
a a

b) Rel max at (—E,—%/E)

Rel min at (ﬁ,z@)
a

¢) x>0 d) noinflection point.

L)

1

- —

FrErErrrry XL OCYR

-

[ w ® W

W m
oy p— |

EERE N

\
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EXAM IV _SECTION I PART A

1. B I, A 21, D
2. € 12. A 22, C
3. E 13. C 23. E
4. E 14. D 24. A
5. € 15. B 25. D
6. € 16. E 26. B
7. D 17. C 27. C
8. B 18. C 28. C
9: € 19. A
10. E 20. D
EXAM HI SECTIONI PARTB

I. A 7. C 13. E
2. B 8. D 14. C
3. B 9. € I5. A
4. D 10. C 16. B
5 E 11. C 17. E
6. C 12. B

1. A Il. E 2. B
2. E 12. B 22. €
3. D 13. D 23. D
4. B 14, D 24. A
3 € 15. C 25. A
6. C 16. E 26. C
7. E 17. D 27. D
8. A 18. D 28. D
9. D 18. A

10. B 20. D

EXAM IV SECTIONI PARTB

1. D g8 B 13. B
2. D 8. B 14. C
3. E 9. D 15. B
4. D 10. D 16. D
5. B 11. B 17. B
6. B 12. B

EXAM III SECTION II PART A

EXAM IV _SECTION II PART A

. a) 8 units?

. a) 1.146 units? (denote this as a)

b) f‘ﬂ?(9 cos’ x — ez‘:) dx

0

c) f(Scosx —e‘})z dx
0

. a) (0,0), (0.964,0), (1.684,0)

b) (0, 0.398), (1.351, 3)
¢) min = —0.098, max = 1.366

Z‘F ~ 1.155

1. a) y=110¢ %" +70

. a) decreasing at 1 ft/sec

. a) 8 b) 4480

b) 110.467° c) ¢ 2 7.885 min

b) distance is incr. at 1.471 ft/sec

¢) (=1, 1) and (4, o)
d) (2,2.953) and (-0.526, 1.288)

dy 2
b) At (1,2), -
Tangent line: y =2 = 3 (x=1)

d%y 4

= ———

c) e 27

EXAM II1 SECTION II_ PART B EXAM IV SECTION Il PART B
. a) P=—2’¢?=5 b) p=-6 . a) 2 b) 1 ¢) does not exist
c) p°<3q | d) % e) 18
a) s(6)=3km b)onlyatr= 4 min ) -
. a) even b) = c) ’_Z
a) 3y
=% 2 d) 1 e) -l<x< 1
. a0 b) 2

¢) (-4,-3)and (-1,2) d) x=1
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EXAM VI_SECTION I PART A
{;""M"f??“{i”””"‘z".‘_‘ B A 1. E 3 [
r 2 D 22. C 2. € 12. E 22. €
2. & 13. D 23, D 3. B 13. D 23. C
3. £ 14 A 24D 4. E 14. D 24. B
4, & s ¢ 25 B 5. C 15. D 25. C
5. D 5B 26, D 6. A 16. A 26, D
¢ & 17. D 27. A 7. € 17. A 27. €
i D 18. E 28. A 8. B 18. E 28. E
9 A 19. B 9. D 19. B
0. A 20. B 10. B 20. C
: SECTION I_PART B EXAM VI _SECTION I PART B
S Ay s B KA I, E 7. A 3. A
5 C 8. B 14. E 2. 'C 8. B 14. D
3. B 9. E 15. D 3. i€ 9. B 15. B
i E 10. B 16. D 4. C 10. D 16. C
5. D 11. E 17. B 5. E i1 i€ 17. B
6. C 12. D 6. D 12. E
EXAM V_SECTION II PART A EXAM VI_SECTION Il PART A
1. a) 8.3176 1. a) 36 b) 3.375 ¢) 192
b) v(l)=e-2—]>0 so it moves to the 2. a) 1.5 b) s)=1+t+Inyl+2|"
right at e —5' ~ 2.218 ft/sec. )1  d) 95441
3. a) 47.4 metric tons of air pumped out
: = 0.772
e e ¢>0.1756 d) x(.1736) d b) Yes, because near t = 4,
“|2. a) L=239m¥min, U =49 m¥min R’ is positive on 0 < ¢t < 4 and
" b) max error=5m¥min ¢) 14.667 m3 R’ is negativeon 4 < 1 < 8.
. i ¢) 5.833 metric tons per hour
3. a) 2—(7 units? b) ZR[I—EHJ units3
c) 2n units3 '
EXAM V SECTION Il PART B EXAM VI SECTION II PART B
TR T 4. a) 24 ft/sec’ by 0<r<7
e ) el ¢) 336 ft d) 448 ft
b) y=2Vx*+4 ¢) xe R, y=24 5.b) b=-2
5. a) x=l,x=8,x=4"5 ¢c) §(x)=2x-y and g'(0)=0
b) 3,3) ¢)l<x<3o0ord45<x<5 §'(x)=2-y' =2-2x+y
| at (0,0) g”(0) = 2 .. rel. min.
6. a) x<=lor x>0 b) —— ;
) ¥ : x(x+1) 6. a) The graph of H is the graph of
G moved up 3.5 units.
) y=In0.5=0.5(x—1) b) (-5,-3) and (1, 5)
c) x==3
e).’
d) m d) (<2, 1) and (1, 3)
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The multiple-choice questions and the free-response questi i i i
each of which is divided in(t]o three broad cal{goriez:p ¢ Questions are listed in separate sections,
L. Differentiation,
I1. Integration,
1. Continuity, Limits & Graphs.

1 ; - ' ‘
graph?{;l';ﬁf.r oblem type called Graph Stem refers to problems in which functions are defined

MULTIPLE-CHOICE
(Calculator-active problems are labeled C.)

I. DIFFERENTIATION

Applications pl10%27; p109*7C

Average Rate Of Change 3426, p59*2C; # . i

Definition Of The Derivati%e & Tl?eorems 1;6131*]11(2(:;" pplsﬁs*lgs%; p26*3; p31%18;
gfg&% 837*7& P30'S; pSI*7; p75%; p98*d; pl14¥16C; pl24#10; pl34#8C

Graph Stems p2¢3; p926; pl1#1C; p12*5C; p37*6C, *IC; p39#13C; p41#17C;
p62'8C; p63*12C; p80#21; p83*IC; p84*3C; p86*9C; p87+¥12C; pl04#21;
p!O_S”24:; pLlI3*1SC; pl21#2; pl24#11; pl25#13; pl28#23; pl131#1C; pl132#4C

Implicit Differentiation p12¢4C; p30#15; p34#28; p56*22; p65*17C; p74+s;
p75*8; p88*14C; pl05%25; pl112#12C; pl23#6

Increasing & Decreasing pl1; p4¢11; pl10%28; p12#*5C; pl4#11C; p33#25;
p41*17C; p56¢23; pS9*1C; p62+8C; p80%21,#23; p81*25; p83*1C; p84¢3C;
p8679C; pl02*17; pl08*3C; pl110¥9C; p113#15; pl128#22

Maximum & Minimum p2*5; p4*11; pl3%6C; p32%22; p39#13C; p40*15C; p55%20;
pS7%25; p59*1C; p78715; p79#19; p86*9C; p86#11C; p99+6; pl00#11; pl01#13;
pl02¢17; pl08‘3C; pl110*8C; pl13#14C; pl126#15; pl132#5C; pl37#14C;

Product, Quotient & Chain Rules pl%2; p2¢3,#5; p6*16; p7+¢19, #20; p8#22;
pl1#2C; pl3%8C; pl5%12; pl16#14C; p28#11; p29¥13; p30*16; p31*19; p3221;
p36*4C, *5C; p38¢11C; p52¢11; p54*15; p58¢28; p65#15C; p74+3; p78%17; p97+1;
pl103#18,%20; pl09%6C; pl126#16; p1294#24; p130#28; pl34#8C; p138#16C

Related Rates pl0¥27; p37%6; p55*18; p63*12C; p76*10; p87*12C; pl02#15;
pl09*7C; pl30#28; pl32#3C

2nd Derivative, Concavity & Inflection Points p3*7, pl2#4C; pl13*8C; p26*4;
p39#13C; p40*14C; p41#17C; p51*8; p58#28; p59*1C; p62#*8C; p77#16;
p80#21,#23; p83*1C; p84*3C; p86*9C; p99%6; pl01¥13; pl102¢17; pl104+24;
pl07#1C; pl108C*9C; pl13#14C; pl21#1; pl24#11; pl27#19; pl28#23;
pl132#4C

ope Fields..p5#14; p33#23; p53#14; p79#20..p97#2;..126#17

Tangents & Normals pi®2; P37 p7'30! poras: p12+5C: pasil; p3anal; p3EsiC:
p39#13; p40t15C; p49+1; pS3#13; p63*11C; p64#14C; p74*5; p75*7;, p78*17,
p84+5C; p87%13C; p98*3; p105*24,%25; p127#18; p131#2C

Velocity & Acceleration p9¥24, *26; pl4*11C; pl17#16C; p27%6; p34*28; p58+27;
p64*13C; p82*26; p85%6C; pl04+23; pl125#14; pl132#5C

) TEGRATION '
1 Ifrpplicatinns pl4#9C; pl17¢16; p35*2C; p63*12C; p81%24; pl07%2C; pl08*3C;

124#9; pl129#26 .
Areg p6“l7;pp13"7(3; p26"5; p30¥17; p37'6C; p39*12C; p50*4; p60*4C; p62*9C;
81#25; p85*7C; p86710C; pl05%26; pl38#17C .

Averl)'age VaFue p5*13; p33t24; p52*9, ;:176"’2151;2 plgﬁé(); géff(?l?:gbﬁll::i??:;;gc.
i Is p2t4; p&*21; pl2*3C; p25°2; p P ; p2 > 2C;

Def;ig'?t'”efigtep%g}‘Z; %51”6;pp55*19r;) p5621; p59%2C; p77%13; p89*16; pl01*14;

5; - p123#7: pl27#20

ploats: p122#.3,#5, 3 3 12 #2C; p38*10C; p65*16C;

i i tions p8*¥23; pl4#9C; p29*12; p35%2C; p ' P :
le?gfgg?]pggﬂeié; pl(I))G*z'f'; pl07%2C; pl11#10C; pl28#21; pl33#6C; pl34#9C
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7017C; p3de27; p37"8C; pS3*12; pS4*17;

- F“"‘1‘3,'.“,‘;1‘.‘“;{,1”."1‘;;';2.‘";,‘72;1'.'";,‘sé‘-'zs-, DRSHEC; plooe28; pillIIC; pl13415C:
& 12142, pl25#12; pl33HTC ; -
‘ (;nf;:ﬁE:Zhng15'14']1"(');pp3?~oc. ¥IC; 57126, pol*6C; p63*11C; p8IMI6C,

Nun[:i(r)‘;;jl]:llﬂ:'::i:l]t?:mpg;ﬁ?;pI4'I_(lC: p??"?c; p57726; p60*3C; p63*11C;

S\-n[:lfg;izcz:lnr;:-::ﬁ:;:g:nplpl.i.%:ilzjgj?'ll’!ifs: !l;i(l 3C; p27*7: p33e23; p73'3; p82427;

VelEﬁi?ﬁ Elge]lgrza:timlm;ulli'll(?; pl7°16C; pa1*16C; p52*10; p61*7C; p76"9;

Vulﬂ?l?;?:p-lqllll)‘;r;)?)%‘i: pl4710C; p38*9C; p57"24; p61*7C; p79"18; p88*15C;
pl08*5C; pl135#11C

e . CONTINUITY, LIMITS, GRAPHS _ .
- ((:?untinuilv p#e11; pl6*15C; p31#20; p36"4C; pS0+3; p62*8C; p77*14; p83'2C;

LA p84*5C; p98td; pl00#9: pl14716C; pl22#4; pl29#25, pl31#1C

Limits p4*9; p6*15; p1141C; p26*3; p28+9; p36*C; p30*5; p54*16; p60*SC;

m.«l p73¢1; p75%6; p77712,%14;; p99'8; pl00"9; pl23#8
; FREE-RESPONSE
> £ (Problems #1, #2, and #3 are calculator-active. No calculators are used on #4, #5, and #6.)
I. DIFFERENTIATION
| Average Rate Of Change pl19¢1; pl16*1
f Graph Stems p23°5; p4775; p71*5; p94'4; pl20*S; pl45#6
Implicit Differentiation p72*6
[ Increasing & Decreasing p47*5; pd8'6; p68+2; p70*4; p93%3; pld43#4
: Maximum & Minimum p47*5; p48%6; p68*2; p69*3; p96*6; pl20*5; plasi#6
| S Product, Quotient & Chain Rules p95¢5; p120*S; pl21%6
Related Rates p24%6; p44*2; p92¢2
f 2nd Derivative, Concavity & Inflection Points p20%2; p23#5; pd47¢5; p486;
p70%4; p726; p96*6; pl45#6

4 Tangents & Normals pl19*1; p20%2; p69#3; p72#6: pl21#6
Velocity & Acceleration pl19*1; p71*5; pll16*]1; pld43#4

’ II. INTEGRATION
Applications p91*1
Area p20"2; p21*3; p24*6; pd3*l; p45'3; p67%1; p69* : 3.
Average Vallfe pl9I:l: pI4E.2#3C P P Pk [BIERG plasiic
Definite Integrals p94*4; p95+S; pl18+3
Differential Equations p91*1; pl19*4
Graph Stems p96'6; pl17+2
Numerical Integration p45¢3; p94*4; pll7%2; p
Slope Fields p22#4; pd6#d; plda#s '
Velocity & Acceleration P71*5; pl41#2; pl43#4
Volume p2143; p43ry; pa53; p67'1; pl18+3; pl40#1C

III.  CONTINUITY, LIMITS
Graphs p71+5; ;’3120"5 ' CRAPHS
Limits p94*4; pl41#2C



