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CALCULUS BC
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 circle 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
f(x) is areal 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 ).
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1 If f(x) =

(A)

(B)

(&)

(D)

(E)

x+3

2x+3

—x? —6x -7

(x +3)?

¥ +6x+7
(x +3)°
2 +12x + 11

(x +3)

3% +12x + 11
(x +3)

2
M, then f'(x) =

(A)

(B) Sx

©)

D)

(E)
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3. What s the value of
n=1

w-L ®-2 o3 o3 ®F

4, Which of the following is an equation of the line tangent to the graph of x2 = 3xy =10 at the point (1, =3)?

(A) y+3=-11(x=1)

B) y+3=-2(x-1)

©) y+3 :%(x—l)

7
@) y+3=35(x=1)
® y+3=L(x-1)
;"..;.-.;:am.-:x!r| .-_<.‘|-.~,»T||;| ar rause of |
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5.1 y = 22407 -is, then % -
& 5t %
(B) S—j—,—s " L_‘j
© 2= 2
(D) 2X51/5 +i%
(B) 2*';/5 _5.-_;
e e g |
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| (1L.2)

I 1, 1D

—= X

0 i 2\5
e (3.-D

Graph of f

6. The graph of the function f consists of two line segments, as shown in the figure above. The value

of j:|f(x)| dx is

3 1 3 5 .
(A) = ®) 5 (&) 5 D) B3 (E) nonexistent
' Unauthorzed' r'r_q':',ri-r'uglj O_F reuse of
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7. A population y changes at a rate modeled by the differential equation % = 0.2y(1000 — y), where ¢ is

measured in years. What are all values of y for which the population is increasing at a decreasing rate?
(A) 500 only

(B) 0 <y <500 only
(C) 500 < y <1000 only
(D) 0 < y<1000

(E) y > 1000

8. Which of the following gives the length of the path described by the parametric equations x(¢) = 2 + 3t and
y()=1+* fromt=0tor=17

IW
(A) ] 1+ T)' dt
1
(B) j0J1 + 4 dr
l —n.
©) jOJ3 F3 402 de

(D) j;@ + 412 dr

(B) j;‘ﬁz +30)% + (1 2 t2)2 dr
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9. Let y = f(x) be the solution to the differential equation % = 2x + y with initial condition f(1) = 0. Whatis
the approximation for f(2) obtained by using Euler’s method with two steps of equal length, starting at x =17

A0 B 1 (©) 2.75 D) 3 (B) 6

k -
10. 1f J S dx = 1104, where k > 0, then k =
0o x°+4 2

(A) 0 (B) V2 (©) 2 (D) V12 (B) %tan(ln V2)
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(x—4)3 _(x—4)2 +(x—4)

30 ) 7 + 2. What

11. The third-degree Taylor polynomial for a function f about x = 4 is
is the value of f”(4)?

1 3 81

1
32 D) 356 () 536

W -  ®-z ©

12. For which of the following does lim f(x) =07
X— o

In x
L ===
fx) %

) = £
L Inx
99
I f(x) ==
e
(A) Tonly
(B) II only

(C) Il only
(D) I and II only
(E) Iand III only
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Graph of f'

13. The graph of f”, the derivative of f, is shown in the figure above. If f(0) = 20, which of the following could
be the value of f(5)?
(A) 15 (B) 20 (C) 25 (D) 35 (E) 40

Unauthorlzed I:U;‘,I'I_I‘U or reuse of
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14. If a and b are positive constants, then lim be;_—ll =
x-“’"ln(ax + 3)

(A) 0 ®) 3 (© ab D) 2 (E) oo

< (-1)" f
15. What are all values of x for which the series 2( ”) (x + 5) converges?
n=1
(A) —% <x< —%

5 1
e [
B) 2<x_ >

(©) —%Sx<—~1—

2

(D) —-—é<x<—;
1
-y <4 A
(B) x< >

|-Un_authorized copying or reuse of

any part of this page is illeg_ak ] GO ON TO THE NEXT PAGE.



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

16. For 0 < P < 100, which of the following is an antiderivative of IOO—Pl_F? ?

W) = ()—mln(wo P)

1
100 100

(C) 1001In(P)-1001n(100 — P)

(B) In(P) + —=In(100 — P)

m)m@mP—Pﬂ
1

p3
El

(B)
50P? -

arcsin(a + h) — arcsin(a)

; = 2, which of the following could be the value of a ?
1

17. If lim
h—0

wZ ®me oB oF ®°

| Unauthorized copylng or reuse e of
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(4v —2)
Graph of f

18. The graph of the function f, consisting of two line segments, is shown in the figure above. Let g be the function
given by g(x) = 2x + 1, and let h be the function given by h(x) = f(g(x)). What is the value of A’(1)?

(A) -4 B) -2 (C) 4 D) 6 (E) nonexistent

Unauthorized copying or reuse of
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19. Which of the following is the Maclaurin series for ?

(1-x)?

(A) 1—x+x2—-x3+...
(B) 1—2x+3x* —dx® +.r
(C) 1+ 2x +3x> +4x> + -

(D) 1+ 2+ x4+ 28+

2 3 4
X X X
E) x+—+—F+—+
( 2 4
| Unauthorized ax |1'n,a|:-v_; or reuse of|
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2
1 ==
0
3 4 b
-1 v
_2-
Graphof f

20. The graph of the function f in the figure above consists of four line segments. Let g be the function defined by

g(x) = J}: £(¢) dr. Which of the following is an equation of the line tangent to the graph of g at x = 57

(A) y+l=x-5
B) y—2=x-5
€) y=-2=-1(x-5)
D) y+2=x-5
E) y+2=-1(x-5)

I-'._I:|.ul'.'||.|'|_|:'_-._-.:1-<’."J;:'J.f||';’| ar renes of
jragi 18 il
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21. Attime ¢ > 0, a cube has volume V() and edges of length x(t). If the volume of the cube decreases at a rate
proportional to its surface area, which of the following differential equations could describe the rate at which
the volume of the cube decreases?

dVv 2
£ =12
(A) dt *
dv 3
& =12
®) 1.2x
dV 2
4~ 1.2,
© < 1.2x%
(D) % = 122
(E) ﬁl% = —12v?
[
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22, Which of the following is true about the curve x> - Xy + y2 = 3 at the point (2,1)?

(A) D exists at (2, 1), but there is no tangent line at that point.

dx
(B) % exists at (2, 1), and the tangent line at that point is horizontal.
(&) % exists at (2, 1), and the tangent line at that point is neither horizontal nor vertical.
(D) —i% does not exist at (2, 1), and the tangent line at that point is vertical.
(BE) % does not exist at (2, 1), and the tangent line at that point is horizontal.
esz
23. What is the coefficient of x® in the Taylor series for 5 about x =07

I 81 9 . 9 27

A) 1440 (B) 160 © 4 D) 2 ® 2
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24. The function g is given by g(x) = 4x® +3x%> = 6x + 1. What is the absolute minimum value of g on the closed
interval [-2,1]?

W=7 ®-3  ©0 2 ®6

25. Which of the following is the solution to the differential equation /A et

with the initial
dx

condition y(0) = —In4?
(A) y=—x—-1n4

B) y=x-1n4

(©) y =-ln(-¢" +5)

(D) y =-ln(e* +3)

(B) y= ln(ex + 3)

Unauthorized co;_:ying or reuse of
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26. Which of the following series converge?

- |sin nl = S < n+2
I 1L e IIL
E n’ ,Z:i nzz"] n* +n
(A) Lonly
(B) II only

(C) 1 only
(D) I and II only
(E) Iand Il only

20x _
4x% +21
(A) 6 B) 1 (C) -3 (D) -4 (E) divergent

27. 1 fo(t)dt = 4, then jlw F()dt is

Unauthorized copylng or reuse of

2ny part of (s pagn s ege) GO ON TO THE NEXT PAGE.
-20-



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2

28.If x =+2 -1 and vy = In¢, what is iiix—%) in terms of ¢ ?
1 1 1 1 1
A) — B) — < - D) — EB) —
21t 2t £ 262 21

END OF PART A OF SECTION |

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY
CHECK YOUR WORK ON PART A ONLY.

DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.
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