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Section I Calculus BC

CALCULUS BC
SECTION I, Part A
Time—35 minutes
Number of questions—28

ACALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION.

Directions: Solve each of the following problems, using the available space for scratchwork. Afier 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 test book. Do not spend too much time on any one problem.

In this test:

(1} Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for which
fix) 15 a real number,

(2} The inverse of a trigonometric function f may be indicated using the inverse function notation | =1 ot with the

prefix “arc” (e.g., sin ™' x = arcsin x).
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Calculus BC Section I

1. If y = sin(3x), then % =

(A) =3 cos(ix) (B) - cos(3x) (C) -—;;f&’r{?d]' (D) cos(3x) (E) 3 cos(3x)

5 . B —coEx—2x.,
Z fi ~—————=—=Zjig
=y K=y

(A) —% {B) 0 (C) (I 1 (E) nonexistent

3| =
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Section I Calculus BC
_Part A

3, J{?ax + e =

(3x+ 1)f

(A) s

+C
6
{3x;l]- n

(3x + 1)f
z

2 (]
(3 ++]

(B) c

(©) +C

()

4. For 0 < ¢ < 13, an ohject travels along an elliptical path given by the parametric equations x = 3 cos ¢ and
v = 4 sin £. At the point where ¢ = 13, the object leaves the path and travels along the line tangent to the path
at that point. What is the slope of the line on which the object travels?

4 3 4 tan 13 4 3
W-5 ®W-7 B3 D -y B Tmn
I T T
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Caleulus BC Section I

Part A

dy

5. Let v = f(x) be the solution to the differential equation E = x + y with the initial condition f(1} = 2. What

is the approximation for f(2) if Euler's method is used, starting at x = 1 with a step size of (L5 ?
(A) 3 (B) 5 (C) 6 (D} 10 (E) 12

6. What are all values of p for which r - dx converges?
3

Ay p<-l
(B) p>0
©r>3
Dyp>1

{E) There are no values of p for which this integral converges.
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Calculus BC

7. The position of a particle moving in the xy-plane is given by the parametric equations x = £ = 3r* and
y = 2t* = 3t* - 12¢. For what values of 1 is the particle at rest?

(4) -1 only (B) D only (C) 2 only {2} =1 and 2 only {E) =1, 0,and 2

8 [+Peos{x)dr =
(A) - %si.u{.tj:] +C
() 3sin(x*) + €
(©) - I_—._,?sin(x]} +C

(D) J-c;r sin(x’) + €

i
(E) ‘Tsiu[‘ ]+ iz

4
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Calculus BC

9. IEf(x) = In[x + 4 + ™), then £'(0) is

2 1 1 2
-5 Bz (©g D) %

Section I

(E} nonexistent . 4

2r|+|.

o

*

10. What is the value of ¥

(A) 1 (B) 2 ) 4 (D) 6

{E) The series diverges.

Unawthorized cepyl rreuse of
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Calculus BC

Section I

il 2
is Z x", Which of the following is & power series expansion for : . = ¥
=X

11, TheMaclaurin series for =
n=f]

(A}1+x1+xd+xﬁ+xﬂ+---

3 s

(B) P
(€Y« + 2% + 3% +42% 4o
O 22 +x* +25 4240

{B) 2 =x*+ 2" - 4.

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

(A) Vit) = k1
(B) Vi) = kJV

(©) L = ki

o & =5
® I =k

Unouithorined copying or reuse of
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Calculus BC Section I

/ﬂf a b\

Graph of f

13, The graph of a function f is shown above. At which value of x is f continuous, but not differentiable?
(A a {B) b () e (DY d {E)e
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Section I Calculus BC

¥
‘h\“\‘-‘-—'a = ol K
P YA S e )
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1Tl ASN~=a+=x 11111
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A

14. Shown above isa slope field for which of the following differential equations?

& _=x dy _ x? A dy _ x* dy _ x°
WE<y WBg=F OFFy BOF=5F BVx=gz
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Calculus BC Section I

4
15. The length of a curve from x = 1 to x = 4 is given by jl 1 4 9x* dx. If the curve contains the point (1, 6),
which of the following could be an equation for this curve?

(A} y = 3 + 3x?

.

B) y=5+x
(C}y=l§+x3
(D) y=6-x

- 16 2.5
(E) v = 5+.I+5.1’

16. If the line tangent to the graph of the function f at the paint (1, 7) passes through the point (<2, -2,
then (1) is

(A} =5 (B) 1 {C) 3 )7 (E) undefined

Unautharizod eopying ar ruse of
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Section I Calculus BC

17. A curve C is defined by the parametric equations x = t* — 4¢ + 1 and y = (. Which of the following is an
equatiow of the line tangent to the graph of C at the paint (-3, 8) 7

(A) x =3
(B x=2
(C) y=8

) y=-2Lx+3)+8

(E) y=12{x+3)+8

anummﬁ ﬂ-ﬁw‘golt e af |
B4 e Eny GO ON TO THE NEXT PAGE.




Calculus BC

Section 1

.
6\ |

s o -
4‘l - :
il

a4

o il !

7] 1\.1 } 4 5 6 ?L

:3 N 1

Graph of

18, The graph of the function § shown in the figure above has horizontal tangents at x = 3 and x = 6.
1 (%) = ff(a}d:, whiat is the valoe of g°(3) 7

(A) 0 (B) -1 (© -2 (D) -3 (E) -6

S e
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Section I

Calculus BC

19. A curve has slope 2x + 3 at each point (x, ¥) on the curve. Which of the following is an equation for this curve

if it passes through the point (1. 2) 7
(A) y = 523

(B) y=x* +1

(C) y=x"+3x

M) y=x> +3x-2

(E}) v=2x" +3x—3

il

%7

4 B
20, A function f has Maclaurin series given by -'E—,- + =+ % + -

3!
expression for f(x)?

(A) =3x sin x + ax?
(B) —cos(x’) +1

g
(C) —x* cos x + x*

{DJ x?ez —.13 _;2

z

B e -x* -1

xn+3

RN

+ +«+, Which of the following is an
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Calculus BC Section |

21. The number of moose in a national park is modeled by the function M that satisfies Lhejﬂic_ dﬁ_m;;lj_
m M{#)?

equation % = D.EIM[I = %) where ¢ is the time in years and M(0) = 50. What i J.IL

L]

(A) 50 (B) 200 (C) 500 (D) 1000 (E) 2000

L
S

22. What are all values of p for which the infinite series Z converges?

n=l M

(A)y p>0 By pz1 (C) p>1 D) pz2 (E) p>2

Unstherized co of rousa of
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Section I Calculus BC

23, J[ x sin(6x)dx =
{A) —x cos(6x) + sin{ﬁ;] +C
®) - 2 cos(6x) + == sm{ﬁx} C
[ % cos(6x) + E sin(6x) + C
Dy % cos(Bx) + i% sin(6x) + C

(E} 6x cos(bx) — sin(6x) + C

24. Which of the following teries divergg?

L 5 (5

REV

n=1

n 25

(A) III onky

(B) I and II only

(C) I and I only
(D} II and I only
(E) L II, and I

s wmuﬂmwmdl
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Calculus BC

x

2

5

10

14

Jix)

12

28

34

30

Section I

25. The function f is continuous on the closed interval [2, 14] and has values as shown in the table above. Using
the subintervals [2, 5], [5, 10], and [10, 14], what is the approximation of “;df (x) dx found by using a right

Riemann sum?

(A) 296 (B) 312 (C) 343

() 374

(E) 390

2x B
a [x+2]l[.r+l}ldx_

(A) n|x + 2|+ In|x +1| + €

(B) njx+2|+ In|x+1|-3x+ C
(C) 4|z +2]+2hjx+1]+C
(D) 4Injx +2| - 2Injx + 1]+ C

(B) 2Injx| + 2x+ 227 + C

Unautharizod o reise of
mmummhmm

GO ON TO THE NEXT PAGE.

69



Section I Calculus BC

27. %[Kl In(# + 1) dr.] .

(A) 3*3 (B) -:”‘1 (©) In(x® +1) ) 2:7In (2" +1) (E) 3" In(x* + 1)
2 +1 +1

ahout x =07

28, What is the coefficient of x° in the Taylor series for a
+

Jt]l2
We ®3 ©1L D3 @®6
END OF PART A OF SECTION |
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Calculus BC Section I

CALCULUS BC
SECTIONTI, Part B
Time—50 minutes f
Number of questions—17 - -

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

Directions: Solve each of the following problems, using the available space for scratchwork. After examining the
form of the choices, decide which 15 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 test 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 test:

(1) The exact numerical value of the correct answer doss not always appear among the choices given. When this
happens, select from among the choices the number that bese approximates the exact numerical value.

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

{3) The inverse of a trigonometric function f may be indicated using the inverse function notation f ! ar with the
prefix “arc” (e.g., sin~' x = arcsin x).

Unsuthorized co of reuss of
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Calculus BC

Section I

¥
L]
L "N
Graph of f

76. The graph of the function f is shown above. Which of the following statements must be false?
{A) fla) exists.
{B) fix)isdefinedfor(l < x < @
{C) f is not continuons at x = a

(D) lim f(x) exists.
e I

(Ei lim f'(x) exists.
F

77. Let P(x) = 3x” — 52 + 7x* + 31° be the fifth-degree Taylor polynomial for the function £ about x = (L
What is the valoe of 707

(A) -30 (B) —15 () -5 (D) —% (E) "‘%

Unauthorized sapying or rause of
oy
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C.alculuﬂ BC Section I

78. The radius of a circle is increasing at a constant rate of (1.2 meters per second. What is the rate of increase in the
area of the circle at the instant when the tircumference of the circle is 20n meters?

{A) 0.047 m?/sec "
(B) 0.47 m*/sec

(C) 4x m*fsec

(D) 207 m isec

(E) 100x m*/sec

x flx) | £ | glx) | g'(x)

=1 6 5 3 =3
1 3 -3 —i 2
3 1 -2 2 3

79. The table above gives values of f, f', g, and g’ at selected values of x If i(x) = f(g(x)), then k(1) =
{A) 5 (B) 6 <) 9 (o 10 (E) 12

eapying of musa of
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Calculus BC

Section I
Part B

Hme-'ﬂl.ll

80 Insects destroyed a crop at the rate of 5 o tons per day, where time ¢ is measured in days. To the nearest

ton, how many tons did the insects destroy during the time interval 7 < ¢ < 147

(A) 125 (B) 100 (C) 88 (D 50 (E) 12
44
3t -
a2l
1
1 0 a4 I
-1
Graph of f
%1. The graph of the function f is shown in the figuré above. The value of ﬂm! sin(f(x)) is
=%
(A) (L9090 {B) 0.841 () 0.141 (D) -0.416 (E) nonexistent
Unauthorized copying or reuse ﬂ
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Calculus BC Section I

82. The rate of change of the altitude of a hot-air balloon is given by rif) = ' — 4" +6for0 <1 < 8 Whichof
the following expressions gives the change in altitude of the balloon during the time the altitude is decreasing?
514

W [ o

B) J::r(.t)d'r
2667

() In r(t) dt

3.514
(D) Lm Pt dt

2667
(E) jn P dt

Ungutherized copying or reuss of
any part of this page s illegal.
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Section [ Calculus BC
Part B

L 0 1 213 |4

Fixy1 213 |4 |3 |2

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

(A) The minimum value of f on [0, 4] is 2.

(B) The maximum value of f on [0, 4] is 4.

(C) fix)>0for0<cx<4d

(D) fx)<0for2<x<4

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

84. A particle moves in the xy-plane so that its position at any time 1 is given by x(¢) = t* and ¥(r) = sin(41).
What is the speed of the particle whent = 37

(A) 2900 (B) 3.062 (C) 6.884 (D) 9.016 (E) 47.393

N -

GO ON TO THE NEXT PAGE.



Calculus BC

Section I

4
85. If a trapezoidal sum overapproximates L f(x) dv, and a right Riemann sum underapproximates J:f (x) dx,

which of the following could be the graph of y = f{x)?

) 3 ® 1

4 4

3 3

2 2z

I 1

: - - b 1

O 1 2 3 a LB ER
o ¥ o ¥

4 4

3¢ 3

24 2

14 1

o o
® 3

a

3.

2.

1

o | 2 3 a4

Unauthorized i of
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Section [

Calculus BC

86. Let f be the function with derivative defined by f(x) = sin(x”)

on the interval ~18 < x < 1.5. How many
points of inflection does the graph of £ have on this interval?

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

B7. A particle moves along the ¥-axis so that at any time ¢ = 0, its

The position of the particle is 3 at
equal to (b 7

{A) 0411 (B) 1.310 (C) 2516 (D) 3.091 (E) 3411

velocity is given by w(1) = cms{?. - 13],
time t = 0, What is the position of the particle when its velocity is first

Unauthorized copying or reuss of
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Calculus BC

Section I

88. On the closed interval [2, 4], which of the following could be the graph of a function f with the property that

1 L]
m‘[:f{f_]df =17

Ay 2
ot

3+

© 7

® ¥

(B)

(o)

e

2

rat

B
any part of this page

oF reuse of
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Section I Calculus BC

8%, The region bounded by the graph of v = 2x — 2% and the x-axis is the base of a solid. For this zolid, each cross
section perpendicular to the x-axis is an equilateral triangle. What is the volume of the solid?

(A) 1.333 (B) L.067 (C) 0.577 (D) 0.462 (E) 0.267

—-

o 1 7 —
90. The graph of 7, the derivative of the function [+ is shown above. If {0} = 0, which of the following must be
true?
L f(0) > f(1)
IL f(2) = f(1)
IIL f(1) > f(3)
(A} Ionly
(B} II only
{C) IIT only
(D) I and IT only
(E) 11 and IIT only

Unoutheriz ng or rewse of
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Calculus BC Section I
Part B

91. The height h, in meters, of an object at time ¢ is given by h(z) = 24r + 247 — 16¢%, What is the height of the
ohject at the instant when it reaches its maximum wpward velocity?

(A) 2.545 meters ;
(B) 10.263 meters ) .
(C) 34.125 meters
(D) 54.889 meters
(E) B9.005 meters

Uniauthorized o of muss of
me-rlﬂmh page |s lllsgal.
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Section I
Part B Calculus BC

92. Let [ be the function defined by f{x) = x + In x. What is the value of ¢ for which the instantaneous rate of
change of f at x = ¢ is the same as the average rate of change of f over [1, 4] 7

(A) 0.456 (B) 1.244 (C) 2.164 (D) 2.342 (E} 2.452

END OF SECTION |

AFTER TIME HAS BEEN CALLED, TURN TO THE NEXT PA
: GE AN
ANSWER QUESTIONS 93-96. 7
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Gﬂlﬂ.ﬂus BC Section I

93. Which graphing calculator did you use during the examination?

{A) Casio 6300, Casio 7300, Casio 7400, Casio 7700, TI-73, TI-B0, or TI-81

(B} Casio 9700, Casio 9800, Sharp 9200, Sharp 9300, TI-82, or TI-85 ¥

(C) Casio 9850, Casio FX 1.0, Sharp 9600, Sharp 9900, TI-83/TI-83 Plus, or TI-586

(D) Casio 9970, Casio Algebra FX 2.0, HP 38G, HP 390, HP 400, HP 48 series, HP 49 series, or TI-89
(E} Some other graphing caleulator

94. During your Calculus BC course, which of the following best describes your calculator use?

(A) 1 used my own graphing calculator,

(B} 1used a graphing calculator furnished by my school, bath in class and at home.

(Cy 1 used a graphing calculator furnished by my school only in class.

(2} I used a graphing caleulator furnished by my school mostly in class, but occasionally at home.
(E) I did not use a graphing calculator,

95. During your Caleulus BC course, which of the following describes approximately how often
a graphing calculator was used by you or your teacher in classroom leaming activities?

(A) Almost every class

(B) About three-guarters of the classes
(C) About one-half of the classes

(10} About one-guarter of the classes
(E) Seldom or never

96. During your Calculus BC course, which of the [ollowing describes the portion of testing time you
were allowed to use a graphing calculator?

(A} All or almost all of the time

(B) About three-guarters of the time
(C) About one-half of the time

(D} Aboul one-guarter of the time
(E) Seldom or never

Unauthorized col of muss of
any part of this page |s illegal.
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2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

CALCULUS BC
SECTION II, Part A
Time—45 minutes
Number of problems—3

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

0 0 X

1. Let R be the shaded region bounded by the graphs of y = /x and y = ¢ and the vertical line x = 1,
as shown in the figure above.

(a) Find the area of R.
(b) Find the volume of the solid generated when R is revolved about the horizontal line y = 1.

(c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is
a rectangle whose height is 5 times the length of its base in region R. Find the volume of this solid.

Copyright © 2003 by College Entrance Examination Board. All rights reserved.
Available to AP professionals at apcentral.collegeboard.com and to
students and parents at www.collegeboard.com/apstudents.
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2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

- X
D A

2. A particle starts at point A on the positive x-axis at time ¢ = 0 and travels along the curve from A to B to C

to D, as shown above. The coordinates of the particle’s position (x(z), y(¢)) are differentiable functions of ¢,

where x’(t) = % = —9cos(%rj sin(%“) and y'(t) = % is not explicitly given. At time ¢ = 9, the

particle reaches its final position at point D on the positive x-axis.

. . dy ... . . dx .\ .
(a) Atpoint C,1is a positive? At point C, is I positive? Give a reason for each answer.
(b) The slope of the curve is undefined at point B. At what time ¢ is the particle at point B ?

(c) The line tangent to the curve at the point (x(8), ¥(8)) has equation y = %x — 2. Find the velocity vector

and the speed of the particle at this point.

(d) How far apart are points A and D, the initial and final positions, respectively, of the particle?

Copyright © 2003 by College Entrance Examination Board. All rights reserved.
Available to AP professionals at apcentral.collegeboard.com and to
students and parents at www.collegeboard.com/apstudents.
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2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

0 1! =X

3. The figure above shows the graphs of the line x = %y and the curve C given by x = 4/1 + y2 . Let S be the
shaded region bounded by the two graphs and the x-axis. The line and the curve intersect at point P.

dx

dy

(b) Set up and evaluate an integral expression with respect to y that gives the area of S.

(a) Find the coordinates of point P and the value of for curve C at point P.

(c) Curve C is a part of the curve x? - y2 = 1. Show that x* — y2 = 1 can be written as the polar equation
2 1

r _—_—
el .2
cos“8 —sin“ 0

(d) Use the polar equation given in part (c) to set up an integral expression with respect to the polar angle 8 that
represents the area of S.

END OF PART A OF SECTION II
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CALCULUS BC
SECTION II, Part B
Time—45 minutes
Number of problems—3

No calculator is allowed for these problems.

(47 _2)
Graph of [’

4. Let f be a function defined on the closed interval =3 < x < 4 with f(0) = 3. The graph of f’, the derivative
of f, consists of one line segment and a semicircle, as shown above.

(a) On what intervals, if any, is f increasing? Justify your answer.

(b) Find the x-coordinate of each point of inflection of the graph of f on the open interval =3 < x < 4. Justify
your answer.

(c¢) Find an equation for the line tangent to the graph of f at the point (0, 3).

(d) Find f(-3) and f(4). Show the work that leads to your answers.
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5. A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure above. Let & be the depth of
the coffee in the pot, measured in inches, where % is a function of time ¢, measured in seconds. The volume V
of coffee in the pot is changing at the rate of —57+/h cubic inches per second. (The volume V of a cylinder with
radius r and height 4 is V = zr’h.)

dh vh
(a) Show that 7 = - ? .
(b) Giventhat h = 17 attime ¢t = 0, solve the differential equation % = - g for h as a function of t.
(c) At whattime ¢ is the coffeepot empty?
6. The function f is defined by the power series
2( SV SR SN S SN G VA S
< (2n + 1! B 3! 5! 7! 2n+1)!

for all real numbers x.

(a) Find f’(0) and f”(0). Determine whether f has a local maximum, a local minimum, or neither at x = 0.
Give a reason for your answer.

L approximates f (1) with error less than

(b) Show that 1 — 30

L
100 -

(c) Show that y = f(x) is a solution to the differential equation xy” + y = cos x.

END OF EXAMINATION

Copyright © 2003 by College Entrance Examination Board. All rights reserved.
Available to AP professionals at apcentral.collegeboard.com and to
students and parents at www.collegeboard.com/apstudents.



	2003选择真题
	2003BC真题全套w
	ap03-A




