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The College Board is a not-for-profit membership association whose mission is to connect
students to college success and opportunity. Founded in 1900, the association is cornposed
of more than 5,600 schools, colleges, universities and other educational organizations. Each
year, the College Board serves seven million students and their parents, 23,000 high schools,
and 3,800 colleges through major programs and services in college admissions, guidance,
assessment, financial aid, enrollment, and teaching and learning. Among its best-known
programs are the SAT®, the PSAT/NMSQT® and the Advanced Placement Program® (AP®).
The College Board is committed to the principles of excellence and equity, and that
commitment is embodied in all of its programs, services, activities and concerns.

For further information, visit www.collegeboard.com.

AP Equity Policy Statement

The College Board and the Advanced Placement Program encourage teachers, AP Coordinators
and school administrators to make equitable access a guiding principle for their AP programs.
The College Board is committed to the principle that all students deserve an opportunity to
participate in rigorous and academically challenging courses and programs. All students who
are willing to accept the challenge of a rigorous academic curriculum should be considered for
admission to AP courses. The Board encourages the elimination of barriers that restrict access
to AP courses for students from ethnic, racial and socioeconomic groups that have been
traditionally underrepresented in the AP Program. Schools should make every effort to ensure
that their AP classes reflect the diversity of their student population.

© 2008 The College Board. All rights reserved. College Board, Advanced Placement Program, AP, SAT, and the acom logo are
registered trademarks of the College Board. PSAT/NMSQT is a registered trademark of the College Board and National Merit
Scholarship Corporation. All other products and services may be trademarks of their respective owners. Permission to use
copyrighted materials may be requested online at: www.collegeboard com/inquiry/cbpermit.html.

For further information, visit apcentral.collegeboard.com.



Materials included in this Released Exam may not reflect the current AP Course Description and exam
in this subject, and teachers are advised to take this into account as they use these materials to support
their instruction of students. For up-to-date information about this AP course and exam, please download
the official AP Course Description from the AP Central® Web site at apcentral collegeboard.com.
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PAGE 2
C%ollegeBoard AP

R.This section is for the survey questions in tha AP Student Pack. (Do not put responses to exam
questions in this section.) Be sure each mark is dark and completely fills the oval.
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Do not complate this section untess instructed to do so0.

S. If this answer sheel is for the Chinese Language and Culture, French Language, French Literature, German Language, ltalian
Language and Cullure, Japanese Language and Culture, Spanish Language, or Spanish Literature Exam, please answer the
following questions. (Your responses will not alfect your grade.)

1. Have you lived or studied for one month or more in a country where the
language of the exam you ara now taking is spokan? O Yes O No

2. Do you regularly speak or hear the language at home? O Yes < No

Indicate your answers to the exam questions in this section. If a question has only four answer options, do
not mark option E. Your answer sheet will be scored by machine. Use only No. 2 penclls to mark your
answars on pages 2 and 3 (one response per question). After you have determined your response, be sure
to completely fill in the oval corresponding to the number of the question you are answering. Stray marks
and smudges could be read as answers, so erase cerefully and completely, Any Improper gridding may
affect your grade. Answaers writtan in the muitiple-choice booklet will not be scored.

1 26 51
2 27 52
3 28 53
4 29 54
5 30 55
6 k)| 56
7 32 57
8 a3 58
9 34 59
35

60
61
62
63
64

36
krg
38
39

15 40 65
16 4 66
17 42 67
18 43 68
19 44 69
20 45 70
21 46 71

47
48
49
50

72
73
74
75

OPPOOEENENOBOODRNOORENOBE
CYCRCRCRCICICCNONORCRCRCACICHORCCACACRCRCRCACIC)
PRREPERPPEPPPRRAAERROROOO
CRCRCRCRONCACACACAORORCRCCRCHORCNONCACRORORCRCXC)
CRICICICICICICICRCRCICICICISICRCNCACCCICICICC)
OePOOOEROOOONOLEDRORERBOBE
CRCACRCRCRCACACKCRONCACRCIONCRCACACCACNORCACACAC)
PPPEERPPPEARPNERRAOOERORLRE
CCCC RO CACXONCRCNCRORORCRCHORCRCHCACCCACHCAC)
CLCICRICCICICICICICICICICICRCCICICICICICICHC)
LSRRI RS SRR S SRR CXCHCHCCACACRCRORCC)
CICICRCRCRCICCACRCRCICRCCRCNCHCACCACACACRCRCAC)

®
©
©
®
©
©
®
©
®©
®
®©
©
O
©
®
®
©
®
©
®©
©
©
©
®
®

CICICACCICACXCXORONCRCRCRORCHCHONCACACACRCACICXC)
CREICICICICIC IO RV ICICICICICIC G CRCICICI RG]

FOR QUESTIONS 76-151, SEE PAGE 3.
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Be sure each mark is dark and completely fills the oval. If 8 question has only four answer

options, do not mark option E.
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HOMEADDHESSANDSCHOOLAREA—COMPL

TE THIS AREA ONLY ONCE.

—

....
+ Uslng tha abbraviations given in your AP Student Pack, prim your address in the boxes below,

I your international address does not fil, see item V, below,

T.YOUR MAILING ADDRESS
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College Name and Address

Using the College Code list in the AP Student Pack, indicate the
one college that you want to receive your AP Grade Report by

writing in the college code number, gridding the appropriate

ovals, and completing 1he information below.
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The Calculus AB Exam

AP° Calculus AB Exam

(" At a Glance Y Instructions
; Section 1 of this exam contains 45 multiple-choice questions and 4 survey questions. For

Total Time
1 hour, 45 minutes

Number of Questions
45

Percent of Total Grade
50%

Writing Instrument
Pencil required

Part A

Number of Questions
28

Time
65 minutes

Electronic Device
None allowed

Part 8

Number of Questions
17
Time
50 minutes
Electronic Device

Graphing calculator
L required

Part A, fill in only the ovals for numbers 1 through 28 on page 2 of the answer sheet. For
Part B, fill in only the ovals for numbers 76 through 92 on page 3 of the answer sheet.
The survey questions are numbers 93 through 96.

Indicate all of your answers to the multiple-choice questions on the answer sheet. No
credit will be given for anything written in this exam booklet, but you may use the booklet
for notes or scratch work. After you have decided which of the suggested answers is best,
completely fill in the corresponding oval on the answer sheet. Give only one answer to
each question. If you change an answer, be sure that the previous mark is erased
completely. Here is a sample question and answer.

Sample Question Sample Answer
o] JOIOIO)

Chicagoisa
(A) state

(B) city

{C) country
(D) continent
(E) village

Use your time effectively, working as quickly as you can without losing accuracy. Do not
spend too much time on any one question. Go on to other questions and come back to
the ones you have not answered if you have time. It is not expected that everyone will
know the answers to all of the multiple-choice questions.

About Guessing

Many students wonder whether or not to guess the answers to questions about which they
are not certain. In this section of the exam, as a correction for random guessing,
one-fourth of the number of questions you answer incorrectly will be subtracted from the
number of questions you answer correctly. If you are nat sure of the best answer but have
some knowledge of the question and are able to eliminate one or more of the answer
choices, your chance of answering correctly is improved, and it may be to your advantage
to answer such a question.




Calculus AB
Part A

CALCULUS AB
SECTION I, Part A
Time—55 minutes
Number of questions—28

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

Directions: Solve each of the following problems, using the available space for scratch work. After examining the
form of the choices, decide which is the best of the choices given and fill in the corresponding oval on the answer
sheet. No credit will be given for anything written in the exam book. Do not spend too much time on any one
problem.

In this exam:

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

(2) The inverse of a trigonometric function f may be indicated using the inverse function notation f~' or with the

prefix “arc” (e.g., sin”'x = arcsin x ).

Unauthorized copying or reuss of

any part of this page is llegal. T GO ON TO THE NEXT PAGE.




Calculus AB
Part A
. (2x-1)(3-x) .

Lo s ©

(A) -3 (B) -2 ) 2 (D) 3 (E) nonexistent
2 fl, dx =

2

(A) Inx*+C (B) —-Inx*+C © x'+C D -x'+cC (E) -2x3 +C
Unauthorized copying or reuse of
sry part of this page s liagal GO ON TO THE NEXT PAGE.

11




i Part A

3.1 f(x) = (x = 1){x* +2)’, then f(x) =

(A) 6x(x3 + 2)2

(B) 6x(x —1)(:

© (x*+2) (:

(D) (¢ +2) (75% - 6x +2)
(

(E) -3(x-1)(x

Calculus AB

4. J(sin(zx) +cos(2x)) dx =

(A) %cos(2x) + %sin(Zx) +C

(B) —%cos(2x) + %sin(2x) +C

(C) 2cos(2x) + 2sin(2x) + C
(D) 2cos(2x) - 2sin(2x)+C
(E) —2cos(2x)+ 2sin(2x) +C

Unauthorized copying or reuse of
any patt of this page is lllegal.

12

GO ON TO THE NEXT PAGE.



Calculus AB
Part A

4 2
=) lim E—ix,- is
=03x* — 16x°
(A) —% (B) 0 ©) 1 (D) % (E) nonexistent
]
-4 .

R 2

f(x) — . 2 lf x# 2

i ifr=2

6. Let f be the function defined above. Which of the following statements about f are true?
I. f has a limit at x = 2.
II. f is continuous at x = 2,
IIL. f is differentiable at x = 2.
(A) I only
(B) Il only
(C) Il only
(D) Iand II only
(E) I, 11, and 111

Unauthorized copying or reuse ol
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Calculus AB
Part A

7. A particle moves along the x-axis with velocity given by v(r) = 3¢ + 6r for time f 2 0. If the particle is at
position x = 2 at time ¢ = 0, what is the position of the particle at time 1 =1 ?

(A) 4 (B) 6 (O)" (D) 11 (E) 12

8. If f(x) = cos(3x), then f ’(%) =

345 ¥ i

w3 ®mE © -3 305

© -3  ® -2
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Calculus AB __m

Part A

)

o

Graph of f

9. The graph of the piecewise linear function f is shown in the figure above. If g(x) = J.xz F(t) dt, which of the

following values is greatest?
(A) g(-3) (B) g(-2) (€) g(0) (D) g(n) (E) g(2)

Unauthorized copying or reuse of

any part of this page la illegal. 15 GO ON TO THE NEXT PAGE.




Calculus AB
Part A

-

: : : - X

0 1

Graph of f

10. The graph of the function f is shown above for 0 < x < 3. Of the following, which has the least value?

3
@A) [ flx)dx

1

3
(B) Left Riemann sum approximation of J] S(x) dx with 4 subintervals of equal length
3
(C) Right Riemann sum approximation of Jl f{x) dx with 4 subintervals of equal length
3

(D) Midpoint Riemann sum approximation of L f(x) dx with 4 subintervals of equal length

3
(E) Trapezoidal sum approximation of _[l f(x) dx with 4 subintervals of equal length

Unauthorizad copying or reuss of
any part of this page Is lllegal.
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Calculus AB

Part A ‘

f=

Graph of f

11. The graph of a function f is shown above. Which of the following could be the graph of f’, the derivative of f?

(A) B

(D)

St

Unauthorized copying or reuse of
any part of this page Ia illegal.
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(E)

y

A

3
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N
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Part A

12 1F £(x) = €2/, then f'(x) =

(A) 2¢%/n x (B) 2/ (©) e("?'/ <)

(D) _%8(2/1)
x

Calculus AB

(E) —2x%C/9

13.1f f(x) = &% + 2x, then %(f(ln %)) =

2lnx + 2

(A) E— (B) 2xInx +2x (C) 2Inx+2

Unauthorized copying or reuse of
any part of this page is fllagal.

(D) 2In x +% (E)

18

2x+2
x

GO ON TO THE NEXT PAGE.



Calculus AB

X 0 1

f”(x) 5 0

Part A |

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

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

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

(C) f has a local maximum at x = 1.

(D) The graph of f has a point of inflection at x = 1.

(E) The graph of f changes concavity in the interval (0, 2).

15. J,x dx =
x” -4
-1
(A) >+ C
T
l
(B) m+c

©) %In|x2 —4f+c
(D) 2|n|x2 - 4| +C

1 X
(E) Earctan (5) +C

Unauthorized copying or reuss of

any part of this page is Hiegal.
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Calculus AB
Part A

. dy
CIf xy) = .
16. If sin{xy) = x, then e

1
cos (xy)

1
xcos(xy)

(A)

I — cos(xy)

© )

1 - ycos(xy)

D) xcos{xy)

y(1 = cos(xy))

(E)

&
4___
3...
2-_
I.-
o T 2 3 4\5/6 i
21

Graph of f

17. The graph of the function f shown above has horizontal tangents at x =2 and x = 5. Let g be the function

defined by g(x) = J{: S (t)dr. For what values of x does the graph of g have a point of inflection?

(A) 2only (B) 4only (C) 2and5only (D) 2,4,and>5 (E) 0,4,and 6

Unauthorized copying or reuss of
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Calculus AB
Part A

18. In the xy-plane, the line x + y = k, where k is a constant, is tangent to the graph of y = x® 4+ 3x +1. What is
the value of £ 7

(A) -3 (B) -2 < -1 (D) 0 (E) 1

+2° .
= in the xy-plane?

19. What are all horizontal asymptotes of the graph of y = ?

(A) y = -1 only

(B) y=0 only

(C) y=5 only

(D) y=-land y=0
(E) y=-land y=35

Unauthorized copying or reuse of

any part of this page Ia llegal - GO ON TO THE NEXT PAGE.




i Part A

Calculus AB

20. Let f be a function with a second derivative given by f”(x) = x*(x — 3)(x — 6). What are the x-coordinates

of the points of inflection of the graph of f?
(A) Oonly (B) 3 only (C) Oand 6 only

(D) 3 and 6 only

(E) 0,3,and 6

21. A particle moves along a straight line. The graph of the particle’s position x(r) at time ¢ is shown above for
0 < t < 6. The graph has horizontal tangents at r =1 and r = 5 and a point of inflection at + = 2. For what

values of ¢ is the velocity of the particle increasing?
(A) O<r<?2

(B) i<t<5

(C) 2<1r<6

(D) 3<t <5 only

(E) l<r<2and5<t <6

Unauthorized copying or reuse of
any part of this page is liegal,
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Calculus AB
Part A

22. A rumor spreads among a population of N people at a rate proportional to the product of the number of people
who have heard the rumor and the number of people who have not heard the rumor. If p denotes the number of
people who have heard the rumor, which of the following differential equations could be used to model this
situation with respect to time ¢, where & is a positive constant?

A L =i

®) L = p(N - p)
© %=kp(p—N)
(D) %=kt(N—t)

(E) %‘; = k(1 — N)

Unautherized copying or reuss of

any part of this page is illegal. 23 GO ON TO THE NEXT PAGE.




i Part A

23. Which of the following is the solution to the differential equation 4

condition y(3) =-27?
(A) y= 28—94'.\’3/3

(B) y - _28-9+I3/3

_ 2x°
3
@) y= 3 -14

3
(E) y= -J% -14

Calculus AB

l
7 with the initial

24. The function f is twice differentiable with f(2) =1, f’(2) =4, and f”(2) = 3. What is the value of the

approximation of f(1.9) using the line tangent to the graph of fat x =27

(A) 04 (B) 0.6 (©C) 0.7 D) 1.3

Unauthorized copying or reuse of
any part of this page |s illagal.

24

GO ON TO THE NEXT PAGE.



Calculus AB
Part A

cx+d for x£2

ﬂﬂ={

9
x“—cx for x>2

25. Let f be the function defined above, where ¢ and d are constants. If f is differentiable at x = 2, what is the
valueof ¢ + d ?

(A) -4 (B) -2 €0 (D) 2 (E) 4

26. What is the slope of the line tangent to the curve y = arctan(4x) at the point at which x =

NP

(A) 2 (B) % €) 0 (D) —% (E) -2

Unauthorized copylng or reuse of
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i Part A

27. Shown above is a slope field for which of the following differential equations?

W L=

® L=g-y
© L=y
@ L=y

dy _ 3
(B) —-=(x+1)

o e —— d—

P

A o e

P A

f
Y
v

L S,

L e

e e, e

— e — m— —
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Calculus AB
Part A

28. Let f be a differentiable function such that f(3) =15, f(6) =3, f'(3}) = -8, and f’(6) = —2. The function g
is differentiable and g(x) = f~'(x) for all x. What is the value of g’(3)?

&) -3
®) -3
© =
© 3

(E) The value of g’(3} cannot be determined from the information given.

END OF PART A OF SECTION |

Unautharized copying or reuse of
any part of this paga Is illagal.
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Calculus AB
Part B

CALCULUS AB
SECTION I, Part B
Time—>50 minutes
Number of questions—17

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

Directions: Solve each of the following problems, using the available space for scratch work. After examining the
form of the choices, decide which is the best of the choices given and fill in the corresponding oval on the answer
sheet. No credit will be given for anything written in the exam book. Do not spend too much time on any one
problem,

BE SURE YOU ARE USING PAGE 3 OF THE ANSWER SHEET TO RECORD YOUR ANSWERS TO
QUESTIONS NUMBERED 76-92.

YOU MAY NOT RETURN TO PAGE 2 OF THE ANSWER SHEET.

In this exam:

(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 areal number.

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

prefix “arc” (e.g., sin” x = arcsin x ).

Unauthorized copying or reusa of
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Calculus AB
Part B

Graph of f*
76. The graph of £, the derivative of f, is shown above for =2 < x < 5. On what intervals is f increasing?
(A) [-2.1] only
(B) [-2,3]
(C) [3,5] only
(D) [0,1.5] and [3, 5]
(E) [-2,-1], [1,2], and [4,5]

Upauthorized copylng or reuss of
any part of this page is illegal.
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i Part B

L

ol 1 23 4

Graph of f

Calculus AB

77. The figure above shows the graph of a function f with domain 0 £ x < 4. Which of the following statements

are true?

L lim f(x) exists.
x—2"

II. lim f(x) exists.

=2t

IIL }1:!12 f(x) exists.

(A) Tonly (B) Il only (C) I'and II only

(D) TandIII only

(E) I, 11, and I1I

78. The first derivative of the function f is defined by f'(x) = sin(x3 - x) for 0 £ x £ 2. On what intervals

is f increasing?

(A) 1 £ x <1445 only

B) 1< x<1.691

(C) 1445< x <1.875

(D) 0577<x<1445and 1.875<x <2
(E}y 0sx<£land 1691 £x£2

Unauthorized copying or reuse of
any part of this page | fllegal,
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Calculus AB
Part B

2 2 5
79. If I_sf(x) dx = =17 and L f(x) dx = -4, what is the value of J_sf(x) dx ?

(A) -21 (B) -13 (SN (D) 13 (E) 21

80. The derivative of the function f is given by f’(x) = x? cos{x?}. How man points of inflection does the graph
g b/ p

of f have on the open interval (-2, 2)?

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

Unauthorized copying or reuse of
any part of this page is illegal.
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Part B

81. If G(x) is an antiderivative for f(x) and G(2) = =7, then G(4) =

(A) f(4)
(B) -7+ f'(4)

© |, fiey
© [T+ 0 ar

(E) -7+ r £(t) dt

Calculus AB

82. A particle moves along a straight line with velocity given by v(t) = 7 — (1.01)™" attime ¢ 2 0. What is the

acceleration of the particle at time t =37

(A) -0914 (B) 0.055 (C) 5.486

Unautheorized copying or muse of
any part of this page la illegal.

(D) 6.086
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(E) 18.087
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Calculus AB

Part B ‘

83. What is the area enclosed by the curves y = x> —8x* +18x -5 and y=x+5?

(A) 10.667 (B) 11.833 (C) 14.583 (D) 21.333

(E) 32

b

29l
Graph of f*

84. The graph of the derivative of a function f is shown in the figure above. The graph has horizontal tangent lines
at x=-I, x=1, and x = 3. Atwhich of the following values of x does f have a relative maximum?

(A) -2 only (B) 1 only (C) 4only (D) -1 and 3 only (E) -2, l,and 4

Unauthorized copying or reuse of
any part of this page Is illegal.
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Part B

x -4 | 3 -2 -1
f(x) 1075 | -1.5 [ -225} -1.5
fix)y| -3 | -15 0 1.5

Calculus AB

835. The table above gives values of a function f and its derivative at selected values of x. If £’ is continuous on the

-1
interval [—4, -1], what is the value of [ S dx?

(A) —45 (B) -2.25

Unauthorized copying or reuse of
any part of this page is lllegal.
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(D) 2.25
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(E) 4.5
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Calculus AB

Part B

t 0 1 2 3 4

o) | -1 2 3 0 [ -4

86. The table gives selected values of the velocity, v(t), of a particle moving along the x-axis. At time ¢ = 0,

the particle is at the origin. Which of the following could be the graph of the position, x(r), of the particle
for0<t1<4?

(A) x(0) B) x(n
3

t + +—- [
oy 1

Unautharized copylng or reuse of
any part of this page is illegal.
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W— Calculus AB

Part B

87. An object traveling in a straight line has position x(¢) at time +. If the initial position is x(0) = 2 and the

velocity of the object is v(t) = 1+ 7%, whatis the position of the object at time t =3 ?

(A) 0.431 (B) 2.154 (C) 4.512 (D) 6.512 (E) 17.408

88. The radius of a sphere is decreasing at a rate of 2 centimeters per second. At the instant when the radius of the
sphere is 3 centimeters, what is the rate of change, in square centimeters per second, of the surface area of the
sphere? (The surface area S of a sphere with radius r is § = 4n'r2.)

(A) 108z (B) =72z (C) ~487 (D) -24z (E) —16x

Unauthorized copylng or reuse of
any part of this page is lllegal.
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Calculus AB

Part B I :

89. The function f is continuous for =2 < x <2 and f(-2) = f(2) = 0. If there is no ¢, where -2 < ¢ < 2, for

which f’(c) = 0, which of the following statements must be true?
(A) For =2 <k <2, f'(k)>0.

(B) For -2 <k <2, f'(k)<O.

(C) For -2 <k <2, f'(k) exists.

(D) For -2 <k <2, f’(k) exists, but f’ is not continuous.

(E) For some k, where -2 < k <2, f’(k) does not exist.

90. The function f is continuous on the closed interval {2, 4] and twice differentiable on the open interval (2, 4). If
f'(3) =2 and f”(x) <O on the open interval (2, 4}, which of the following could be a table of values for f ?

(A} x | f(x) (B) x | f(x) (C) x| f(x)
2 2.5 2 2.5 2 3
3 5 3 5 3 5
4 6.5 4 7 4 6.5
(D) x | f(x) (E) x | flx)
2 3 2 3.5
3 5 3 5
4 7 4 7.5

Unauthorized copying or reuse of
any part of this page is illagal.
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Part B

Calculus AB

91. What is the average value of y = — S0 on the closed interval [-1,3]?
X +x+2
(A) -0.085 (B) 0.090 (©) 0.183 (D) 0.244 (E) 0.732
e— 4 miles —|
S| City |7 miles
&

92. A city located beside a river has a rectangular boundary as shown in the figure above. The population density of
the city at any point along a strip x miles from the river’s edge is f(x) persons per square mile. Which of the

following expressions gives the population of the city?

&) [; £lx) d
®) 7, flx)dx
©) 28j: f(x) dx
D) [] £(x)dx

®) 4f] £(x) ax

Unauthorized copying or reuse of
any part of this page Is liiegal.
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END OF SECTION

AFTER TIME HAS BEEN CALLED, TURN TO THE NEXT PAGE AND
ANSWER QUESTIONS 93-96.
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Calculus AB
Part A

3. Oil is leaking from a pipeline on the surface of a lake and forms an oil slick whose volume increases at a
constant rate of 2000 cubic centimeters per minute. The oil slick takes the form of a right circular cylinder
with both its radius and height changing with time. (Note: The volume V of a right circular cylinder with

radius r and height / is givenby V = xrih.)

(a2) At the instant when the radius of the oil slick is 100 centimeters and the height is 0.5 centimeter, the radius is
increasing at the rate of 2.5 centimeters per minute. At this instant, what is the rate of change of the height of
the oil slick with respect to time, in centimeters per minute?

(b) A recovery device arrives on the scene and begins removing oil. The rate at which oil is removed is
R(r) = 40047 cubic centimeters per minute, where ¢ is the time in minutes since the device began working.
Oil continues to leak at the rate of 2000 cubic centimeters per minute, Find the time ¢ when the oil slick
reaches its maximum volume. Justify your answer.

(c) By the time the recovery device began removing oil, 60,000 cubic centimeters of oil had already leaked.
Write, but do not evaluate, an expression involving an integral that gives the volume of oil at the time found
in part (b).

END OF PART A OF SECTION Il
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CALCULUS AB
SECTION H, Part B
Time—45 minutes
Number of problems—3

No calculator is allowed for these problems.

v(l)
i

Graph of v

4. A particle moves along the x-axis so that its velocity at time #, for 0 £ 1 £ 6, is given by a differentiable
function v whose graph is shown above. The velocityisOat t =0, + = 3, and r = 5, and the graph has
horizontal tangents at + = | and ¢ = 4. The areas of the regions bounded by the r-axis and the graph of v on
the intervals [0, 3], [3, 5], and [5, 6] are 8, 3, and 2, respectively. At time ¢ = 0, the particle is at x = -2,

(a) For 0 <t < 6, find both the time and the position of the particle when the particie is farthest to the left.

Justify your answer.

(b) For how many values of ¢, where 0 < ¢ £ 6, is the particle at x = —8 ? Explain your reasoning.

(c) Onthe interval 2 <t < 3, is the speed of the particle increasing or decreasing? Give a reason for your

ANSWeEr.

(d) During what time intervals, if any, is the acceleration of the particle negative? Justify your answer.

45
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Calculus AB
Part B

5. Consider the differential equation ay _y-1
dx x°

, where x # 0.

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

(Note: Use the axes provided in the exam booklet.)

Y
4
] 2+ . »
® 1+ ® .
d + + =X
-1 ) 1 2

(b) Find the particular solution y.= f(x) to the differential equation with the initial condition f(2) = 0.

(c) For the particular solution y = f(x) described in part (b), find lim f(x).
X=}00

1-Inx
=

6. Let f be the function given by f(x) = lnTx forall x > 0. The derivative of f is given by f'(x) =

(a) Write an equation for the line tangent to the graph of f at x = ¢°.

(b) Find the x-coordinate of the critical point of f. Determine whether this point is a relative minimum, a relative
maximum, or neither for the function f. Justify your answer.

(c) The graph of the function f has exactly one point of inflection. Find the x-coordinate of this point.
(d) Find lim f(x).

x—07

END OF EXAM
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