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\ | Calculus BC
_Part A

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

A CALCULATOR MAY NOT BE USED 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 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
f(x) is a real number.

(2) The inverse of a trigonometric function f may be indicated using the inverse function notation f 1 or with the

1

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

L If y = sin@3x), then & =
(A) -3 cos(3x) (B) — cos(3x) © —-%—cos(fix) (D) cos(3x) (E) 3cos(3x)
2 im e* —cosx —2x is
. =0 x? -2
@-L ®0 (©j ®1 (B nonexistent
\//
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3, j (3x + 1)%dx =
(3x +1)°
18

6
(B) £3_x__—|6—_l)._+c

(A) + C

Bx + 1)°
2

6
)
D) ~——m——+C

2

© +C

5
(B) (-3—’-2‘1”) +C

4. For 0 < ¢t < 13, an object travels along an elliptical path given by the parametric equations x = 3 cos ¢t and
y = 4 sin t. 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
®-3 ®-7 O-= D)5z ® Tmn
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_ Calculus BC

5. Let y = f(x) bethe soluﬁon to the differential equation -@- = x + y with the initial condition f(1) = 2. What

dx
is the approximation for f(2) if Euler’s method is used, starting at x = 1 with a step size of 0.5 ?
(A) 3 B) 5 ©6 (D) 10 (B) 12

6. What are all values of p for which f —-;—;— dx converges?
1 x

(A) p<-1
: B)p>0
N 1
©pr>3
®p>1
(E) There are no values of p for which this integral converges.
7
'i’ \—"
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»

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

(A) -1 only (B) O only (C) 2 only (D) -1 and 2 only (E) -1,0,and 2

[
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9. Iff(x) = In(x + 4 + ¢7%), then f7(0) is
1

w-: ®3 ©F O32

Section I I

(E) nonexistent

?

2n+1
3n
A1 ®B) 2 ©) 4 D) 6

10. What is the value of 2

n=1

(E) The series divérges.
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Calculus BC

11. The Maclaurin series for

- is Z x". Which of the following is a power series expansion for ] X 5 ?
n=0

A 1+x2 +x* +x8 4284

@) x> +x° +x* +x5° +.o.

© x% +2x° +3x* +4x° + ...

®) 2% +x* + 2% + x84

B x2 —x* + x5 - x84

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

(A) V() = kft

(B) V() = kIV

(C)%‘t’—=kﬁ_

v _ ok
(D)717=7—‘7
® & = kW
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: f\\/
y
)
o
. : : ' / Vi >x
/0/ a b \"/ g/é
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 © ¢ D) d E) e
N
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14. Shown above is a slope field for which of the following differential equations?
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- 4 ' .
15. The length of a curve from x = 1 to x = 4 is given by J. V1 + 9x*dx. If the curve contains the point (1, 6),

which of the following could be an equatxon for this curve?

(A) y =3+ 3x%
(B) y=5+x
€) y=6+=x>
D) y=6-x°

16 9 S
E) y=—= 3 +x+5

16. If the line tangent to the graph of the function f at the point (1, 7) passes through the point (-2, —2),
then f’(1) is
A) -5 @) 1 © 3 D) 7 (E) undefined
i_ \J

Unauthorized copying or reuse of
Iany

partof tie pege ® Toeal : GO ON TO THE NEXT PAGE. 63




Section 1 S , Calpulus B(

17. A curve C is defined by the parametric equations x = % — 4t +land y = t3. Which of the following is an
equation of the line tangent to the graph of C at the point (-3, 8) ?
A x=-3
B)x=2
€ y=28
27 ,
D) y——m(x+3)+8
E) y=12(x+3)+38
\, Y
»
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7
6
5
4
3
N
1

\
0 11\2 3 4 5 7
-2 \ : ///\
_3 \/

Graph of f

18. The graph of the function f shown in the figure above has horizontal tangentsat x = 3 and x = 6.
2 ,
If g(x) = J‘o *F(#)ds, what s the value of g’(3) ?

Ao B) -1

©) -2

D) -3

(E) -6
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19. A curve has slope 2x + 3 at each point (x, y) on the curve. Which of the following is an equation for this curve

if it passes through the point (1, 2) ?

(A) y=5x-3
B) y=x+1
€ y = x* +3x

D y=x2+3x-—2
B) y=2x*+3x-3

Calculus BC

20.

5 6

A function f has Maclaurin series given by 52—'- + _x?ﬁ_ + %—,— +-

. expression for f(x)?

(A) =3x sin x + 3x2
®B) - cos(xz) +1

© —x2 cos x + x2

(D) x%e* - x* - x?

E) e"2 -x2 -1

xn+3

.t Il + ++-. Which of the_'followmg is an

66
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21. The number of moose in a national park is modeled by the function M that satisfies the logistic differential

equation %1—?- = 0.6M (1 - 2_136)’ where ¢ is the time in years and M(0) = 50. What is tl_i_)m M@)?

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

oo .
n

2 converges?

n=1 nf +1

A p>0 B) p21 © pr>1 D) p22 E)p>2

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

e
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N

23 [xsin(Edx =
(A) —x cos(6x) + sin(bx) + C

B) - % cos(6x) + = sin(6x) + C
6 36

(©) —Z cos(6x) + L sin(6x) + C
6 5

X 1 .
D) 3 cos(6x) + kT sin(6x) + C

(E) 6x cos(6x) — sin(6x) + C -

Calculus BC

24. Which of the following series diverge?

L i (S“;t 2)"

F
n=1 e" + 1)

(A) II only

(B) Iand II only
(C) Iand I only
(D) II and 111 only
E) LILand I
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Riemann sum?

(A) 296 (B) 312

X

215

10| 14

f(x)

12 | 28

34 |30

(©) 343

(D) 374

(E) 390

e
TS

25. The function f is continuous on the closed interval [2, 14] and Has values as shown in the table above. Using

14
the subintervals [2, 5], [5, 10], and [10, 14], what is the approximation of _[2 f(x) dx found by using a right

. 2x

(x+2)(x+1)

dx

(A) In|x + 2|+ In|x + 1|+ C
(B) Injx +2| +In|x +1] - 3x + C
(C) —-4mn|x +2|+2Ijx +1+C
D) 4ln)x +2|-2Wjx +1]+ C

2

(B) 2M|x|+ 5%+ 5x

3

1 2
2

+C
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27 4 rs In(e? +1)dt | =
dx Jo
(&) 2% ®) 2% © (x5 +1) o 2x°In(x® + 1) E) 3x’In(x® +1)
x% +1 x® +1 ' . v ‘
28. What is the coefficient of x* in the Taylor series for a 1 2 about x = 0?
» + X
Wi ®3 ©O1L O3 ®F6
END OF PART A OF SECTION |
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CALCULUS BC
SECTION, Part B
Time—50 minutes
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 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.

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

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

" Inthis test:

(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.

(3) The inverse of a trigonometric function f may be indicated using the inverse function notation f =1 or with the

1

prefix “arc” (e.g., sin” x = arcsin x).
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3ny part of this page s llegal. . GO ON TO THE NEXT PAGE. 71




72

Section I R

Calculus BC

.
AR
Graph of f

76. The graph of the function f is shown above. Which of the following statements must be false?

(A) f(a) exists.
B) f(x) isdefined for 0 < x < a.
(C) f is not continuous at x = a.

(D) lim f(x) exists.
x-a

E) lim f’(x) exists.
x—=a

77. Let P(x) = 3x% — 5x° + 7x* + 3x° be the fifth-degree Taylor polynorrﬁal for the function f about x = 0.

What is the value of f”'(0) ?

(A) 30 (B) -15 © -5

®-2  ®-¢
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-

78. The radius of a circle is increasing at a constant rate of 0.2 meters per second. What is the rate of i increase in the
-area of the circle at the instant when the circumference of the circle is 207 meters?

(A) 0.04r m?/sec
(B) 0.4z m*/sec
C) 4x m?%/sec
(D) 20~ m?/sec
(E) 1007 m%/sec

\_ | x | f@ 5@ e | gw

" RN 5 3 | 2
1 3 3| - 2
3 1 2 | 2

79. The table above gives values of f, f’, g, and g’ at selected values of x. If h(x) = f(g(x)), then @) =
A) 5 @6 (€9 (D10 (B) 12

‘ Unauthorized copying or reuse of
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R

~0.1z
80. Insects destroyed a crop at the rate of _129_9_e__:_3? 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 ®) 50 (B) 12
-y
4..
3 ES °
24
1 +
N : =X
-1 0 1 2 3
-1t
Graph of f
81. The graph of the function f is shown in the figure above. The value of lim] sin(f(x)) is
. X
(A) 0.909 (B) 0.841 - (C) 0.141 (D) -0416 (E) nonexistent
N
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~

82. The rate of change of the altitude of a hot-air balloon is given by r(t) = t* — 4¢> + 6 for 0 < ¢ < 8. Which of
the following expressions gives the change in altitude of the balloon during the time the altitude is decreasing?

3.514

(A) jl r(t)dt

572

8
B) jo r(t)dt
(©) joz T e) de

3514
®) r

1.572 @ dt

2.667
©) jo r(t) dt

orized eop'ying or reuse of
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x fo|1]|2]3 1|4
)23 (432
83. The function f i 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.
© f(x)>0for0< x<4 . .
®) f'x)<0for2<x<4 | |
(E) There exists ¢, with 0 < ¢ < 4, for which £(c) = 0
" \\./

84. A pamcle moves in the xy-plane so that its position at any time ¢ is given by x(t) = t and y(t) = s1n(4t)
What is the speed of the particle when ¢ = 37

(A) 2.909 B) 3.062 - (C) 6.884 (D) 9.016 (E) 47.393

Unauthorized copying or reuse of
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4 4
85. If a trapezoidal sum overapproximates jo f(x) dx, and a right Riemann sum underapproximates jo f(x) dx,

o which of the following could be the graphof y = f(x) ?

@) ¥ ®) ¥ |

4 4t

3 34

24 21

1 14

o 1 2 3 4 ol 1 2 3 4
© S DY

4 a

3 3

2 2

1 1

: i - X
W o 1 2 3 4 o 1 2 3 4

® 7

44

3..

24

l-- .

o 1 2 3 4
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N
86. Let f be the function with derivative defined by f’(x) = sin(x3) on the interval —1.8 < x < 1.8. How many
points of inflection does the graph of f have on this interval?
(A) Two (B) Three (C) Four (D) Five (B) Six
87. A particle moves along the x-axis so that at any time ¢ 2 0, its velocity is given by v(z) = cos(2 -2 )
The position of the particle is 3 at time # = 0. What is the position of the particle when its velocity is first
equalto 0 ?
(A) 0411 (B) 1.310 (C) 2.816 (D) 3.091 (B) 3.411
S
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w
88. On the closed interval [2, 4], which of the following could be the graph of a function f with the property that
— ij(t)dt_lv '
(4 7 | ® ¥
af 4}
34 ‘ f ' | 31
2 ‘ 2
1 1
0 1 2 3 4 7 0 1 2 3 4 °
; © ‘y o) ¥
. 4} | 4%
3 3
\\_,/
2 2
1¢ 1
0 1 2 3 47 01 2 3 4 °
® 7
4..
3!
24
1}
o 1 2 3 47
|
P [Unauthorlzed copying or reuse‘ot S : 4
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Sectio

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

(A) 1.333 (B) 1.067 © 0.577 (D) 0.462 (E) 0.267 _ ' E

Yy

A
ANy =fx)
AU
[7] 1 F—

90. The graph of f’, the derivative of the function f, is shown above. If £(0) = 0, which of the following must be
true? ’ '

L f0) > f()
i AL F(2) > fQ)
| M £ > £3)
(A) I only

(B) O only

& (C) I only

(D) Iand IT only
(E) Il and IIT only .
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91. The height &, in meters, of an object at time ¢ is given by h(z) = 24t + 241%? — 16¢2. What is the height of the
object at the instant when it reaches its maximum upward velocity? ’

(A) 2.545 meters
(B) 10.263 meters
(C) 34.125 meters
(D) 54.889 meters
(E) 89.005 meters

L
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92. Let f 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 = c is the same as the average rate of change of f over [1, 4] ?

(A) 0456 (B) 1.244 ©€) 2.164 (D) 2.342 (B) 2.452

END OF SECTION |

AFTER TIME HAS BEEN CALLED, TURN TO THE NEXT PAGE AND
ANSWER QUESTIONS 93-96.
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Section I .

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

(A) Casio 6300, Casio 7300, Casio 7400, Casio 7700, T1-73, TI-80, or. TI1-81

(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/T1-83 Plus, or TI-86

(D) Casio 9970, Casio Algebra FX 2.0, HP 38G, HP 39G, HP 40G, HP 48 series, HP 49 series, or TI-89
(E) Some other graphing calculator

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

(A) I used my own graphing calculator.

(B) Iused a graphing calculator furnished by my school both in class and at home.

(C) Iused a graphing calculator furnished by my school only in class.

(D) Iused a graphing calculator furnished by my school mostly in class, but occas1onally at home.
(BE) Idid not use a graphing calculator.

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

(A) Almost every class

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

(D) About one-quarter of the classes
(E) Seldom or never

96. During your Calculus BC course, which of the following 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-quarters of the time
(C) About one-half of the time

(D) About one-quarter of the time
(B) Seldom or never

. |any part of this page Is lllegal.
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Section I Answer Key and Percent Answering Correctly

Caiculus AB Part A

Calculus BC Part A

Total Total
Item | Correct Percent Correct by Grade Percent Item | Correct Percent Correct by Grade Percent
No. Answer 5 4 3 2 1 Correct No. | Answer 5 4 3 2 1 Correct .
1 B 99 98 97 94 75 93 1 BE 99 98 97 94 84 9% |
2 D 84 62 40 23 12 45 2 ~C 82 70 60 49 33 67
3 B 65 47 37 30 22 41 3 A 98 94 88 76 51 88
4 D 96 92 86 79 b5 83 4 D 94 86 76 59 34 79
5 D 86 72 57 43 23 58 - 5 C 88 69 51 35 23 65 .
6 C- 97 92 85 76 b5 82 6 - C 87 73 62 46 30 69
7 B 95 87 69 42 18 64 7 C 43 25 20 19 14 29
8 B 95 84 . 67 47 22 65 8 B 94 87 77 64 39 81
-9 A 82 60 40 23 9 44 9 A 91 80 68 54 29 74
10 B 98 93 79 61 35 75 10 C 61 42 32 25 15- 43
11 C 62 46 35 25 14 .37 11 - D 64 38 31 24 19 44
12 B 94 86 76 67 49 76 12 B 95 90 85 79 66 87
13 A 96 89 78 65 41 75 13 A 96 90 84 73 bb 86
14 B 97 92 83 69 39 77 . 14 B 66 45 33 . 22 13- 45
15 D 90 74 55 36. 16 b6 15 B 84 61 43 26 13 58
16 C 86 68 52 40 "30 56 16 C 94 82 72 59 45 78
17 A 83 58 34 18 11 42 17 A 63 32 16 6 5 36
18 A 75 61 52 41 27 52 18 C 44 18 10 5 4 24
19 D 69 45 31 23 18 38: 19 D - 79 60 47 36 24 b9
20 D 78 53 37 29 26 45 20 D 43 19 13 11 10 26
21 A 79 b4 31 16 9 39 21 B 53 28 20 14 14 33
22 D 80 52 34 22 13 41 22 B 48 24 14 8 4 28
23 B b5 35 24 17 12 29 23 B 88 75 64 49 28 70
24 C 95 87 68 46 24 66 24 D 63 38 28 20 18 42
25 B 94 84 70 51 24 67 25 D 86 65 49 33 19 62
26 . B 90 76 57 38 20 58 26 D 90 79 67 57 41 75
27 B 46 18 9 8 13 18 27 B 71 46 32 22 14 47
28 B 72 43 23 11 6 32 28 D 62 36 23 15 9 39
Calculus AB Part B Calculus BC Part B
: ' Total ' ' Total -
Item | Correct Percent Correct by Grade Percent Item | Correct Percent Correct by Grade Percent
No. | Answer 5 4 3 2 1 Correct ' No. | Answer 5 4 3 2 1 Correct
76 C 97 94 87 73 38 79 76 B 88 78 71 61 44 75
77 C b5 26 13 8 10 23 77 A 88 74 64 - b7 b4 74
78 C 94 81 63 45 33 65 78 C 95 87 75 61 41 80
79 D 86 69 52 37 23 55 79 D 88 71 bb 36 20 66
80 B 63 38 25 18 11 31 80 A 98 94 87 78 58 89
81 D 83 68 53 37 21 b4 81 A 79 63 52 41 28 62
82 A 73 52 33 . 19 11 39 82 A 76 57 42 28 17 54
83 A 79 66 51 33 15 50 83" B 96 87 76 59 37 80
84 A 65 34 17 9 6 26 84 C 86 63 47 34 23 62
85 A 77 57 43 30 19 46 85 A 88 73 60 45 29 69
86 B 79 50 26 14 12 37 86 c - 60 41 32 27 24 44
87 B 79 61 44 30 19 47 87 C 77 42 25 13 9 46
88 C 82 62 42 24 12 46 88 C 84 68 56 41 22 65
89 D 84 56 30 13 7 39 89 D 74 44 26 12 7 45
90 B 92 80 60 37 17 b9 90 B 80 64 49 32 18 59.
91 B 54 26 17 12 9 24 91 B 61 41 30 20 13 42
92 D 88 70 49 32 18 53 92 C 81 54 35 18 13 53

92



