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EXAM II

CALCULUS BC
SECTIONI 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 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.

* 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
i J- xe™ dx
0
(A) -1 (B) Ae-1) () 2e (D) e (E) je
Ans
2. If f(x) = x% =1, then lim LEFD=S@) o
x—1 x° =1
(A) 0 (B) 1 (©) 2 (D)3 (E) nonexistent
Ans
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No Calculators EXAM | Section Il 25

6. The rate at which a rumor spreads through a high school of 1000 students can be modeled by
the differential equation CL—H = kH(1000 — H) , where k is a positive constant and H is the
f

number of students that have heard the rumor ¢ hours after 8 am.

(a) Explain the meaning of the expression (1000 — H) in the differential equation.
(b) How many students have heard the rumor when the rumor is spreading the fastest?

(c) Suppose that 2 students know the rumor at 8 am and that 100 have heard it by 10 am.
Write a formula for H as a function of .

(d) At what time of day has half of the student body heard the rumor?
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No Calculators BC EXAM Il Secton 1 Part A

3. If cos x = ¢’ and 0 < x <, then glis
X

(A) —tanx
(B) —cotx
(C) tanx
(D) cotx

(E) cscx
Ans

d
4. If y= Arcsin(ezx), then & =
dx

(A)

Ans

dt, then f’(1)=

2x
|
3. I flx) = —
* ! VB 4+ |

(A) O (B) % (©) % (D) V2 (E) undefined

Ans
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28 BC EXAM Il Section I Part A Multiple-Choice

6.  Which of the following represents the graph of the polar curve r=3csc8?

(A) A (B) A (e A

) o

(D) (E) A
| 7I —- >
o4
: — =
‘ |

7. If g(x)=tan’(e¥), then g’(x)=

(¥%]

—_

v
o

Y

Ans

(A) 2¢° tan(e™)sec> (e™)
(B) 2tan(e"‘)sec:2(e'r)
(C) 2tan”(e")sec(e™)
(D) ¢* sec (")

(E) 2¢" tan(e™)
Ans

|
8. J\/x2—2x+ldx:

0

| (E) 1|

2| —

(A =l (B} = < 0 (D)

]

Ans
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No Calculators BC EXAM II Secton | Part A 29

9. If 8= 2x + 1, then g’(x) =

l
(B)
2x + 1 2x + 1

(A) € 22x + 1) (D) 2 (E) In(2x + 1)

Ans

10. F and G are two functions whose derivatives exist for all real x; F’(x)<0 and G’(x)>0 for
all real x. Which of the following could be true about the graphs of y= F(x) and y=G(x)?

[. they do not intersect IL. they intersect once  III. they intersect more than once
(A) lonly (B) Il only (C) III only (D) Tand Il only  (E) II and I only

Ans

['l. The length of the curve determined by the parametric equations x =sin ¢ and y=¢ from
r=0tor=mis

T
(A) j Jeos?t +1 dt
0]

T
(B) j sin?t+1 dr
0

T
(C) J- “Jeos t+1 dt
0

T
(D) j«/sm t+1 dt
()

L
(E) _[ Nl—cos t dt
0

Ans
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30 BC EXAM II Section I Part A Multiple-Choice

e?uc _1
12. lim . =
x—0 Sin x
(A) 0 B) 1 (C) 2 (D) 3 (E) nonexistent

Ans

13. The slope of the line tangent to the graph of In(x + y) = x? at the point where x =1 is

(A) O (B) 1 (C) e-1 (D) 2e -1 (E) e -2

Ans

14. At x =0, which of the following is true of the function f(x)= sin x + e ?
(A) f isincreasing

(B) f is decreasing

(C) f is discontinuous

(D) fisconcave up

(E) f is concave down

Ans
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No Calculators BC EXAM II Secton I Part A 31

n+ 1 .(x— 3t ;
2n + 1 ot

15. The radius of convergence of the series 2 S

n=1
(A) 4
(B) 3
(©) 2
(D) 1
(E) O
Ans

) d
16. A particle moves along the curve xzy =2 attime t>0. If 7'::= 8 when x = -1, what is the

dx :
value of d— at that time?
74

(A) =2 (B) -1 € 0 (D) 1 (E) 2

Ans

b b
17. If If(x) dx = 3 and j g(x)dx = 2, which of the following must be true?

L f(x)>g(x) forall a £ x < b
b
1. j [F(x) + g(x)]dx =1

a

b
M. [ [f(x)-g(x)]dx = 6

a

(A) Tonly (B) IIonly (C) III only (D) II and III only (E) L II, IIT

Ans
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32 BC EXAM II Section I Part A Multiple-Choice

. 2
18. Consider the curve in the xy-plane represented by x == and y=1In ¢ for¢> 0. The slope of
!

the line tangent to the curve at the point where x =1 1s
1

(A) -1 B) -3 (© 0 ®) 1 B 1

Ans

e e xy?, then y could be

dx
~1
a1
(B) ——!:T+ |
X

(A)

_
(©) —
x + 1

(D) 36.1-3/2

(E) 3¢ 241
Ans

0. | Ly

X+ 2

(A) xInlx+2| + C

(B) x+2 Injx+2| + C
(C) x=2 lnjx+2| + C
(D) x— Inx+2 + C
(E) x— Arctan x + C

Ans
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21. Let f beafunction with f(2)=4 and derivative f’(x)= \!x3 + 1. Using a tangent line
approximation to the graph of f at x =2, estimate f(2.2).

(A) 4.0 (B) 4.2 (C) 4.4 (D) 4.6 (E) 4.8

Ans

22. A region in the plane is bounded by y =

| . :
NPl the x-axis, the line x =m and the

X
line x=2m where m>0. A solid is formed by revolving the region about the x-axis. The
volume of this solid
(A) 1s independent of m
(B) increases as m increases
(C) decreases as m Increases

(D) increases until m = li , then decreases

(E) 1s none of the above

Ans
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23. If a particle moves in the xy-plane so that at time >0 its position vector is

. T . L . .
<s1n(3t - 5), 3t2>, then at time ¢ =5 the velocity vector 18

2
(A) (-3, 3m) (B) (-1, 3m) (C) 1L, 2m) (D) 3, 2m) (E) 3, 3m)
Ans
o (xz— 3)3 .
24. The value of the derivative of y= ————— at x=21s
(5x—-9)
(A) -4 (B) -2 () 0 (D) 2 (E) 4
Ans

25. F and G are differentiable functions such that F(x) = JE Gt)dt. If F(a) =3 andr
F(b) =3, where 0<a < b, which of the following mL(I)S{ be true?
(A) G(x)=0 for some x such thata <x<b
(B) G(x)=0 forall xsuch thata<x<b
(C) G(x)>0forall xsuchthata<x<b
(D) F(x)2=0 for all x such thata <x < b

(E) F(x)=0 for some x such that a <x < b

Ans
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No Calculators BC EXAM II Secton I Part A

l
26. j xe Ndx =
0

A) 1 (B) 1-2 (€2 -1 D) 1+ 2 ® - 2

Ans

27. 1If the average rate of change of a function f over the interval from x=2 to x=2+#4 is
givenby 7e" —4 cos(2h), then £7(2) =
(A -1 (B) 0 (G 1 (D) 2 (E) 3

Ans
28. The slope field shown in the figure at the right
. o . , e raesrd L1
represents solutions to a certain differential equation. ——ee s
Which of the following could be a specific solution to A A B B |
that differential equation ? Rt N
' Sk A
_-x —— 7/ ]
bt S ==z
(B) y=sin x mtetad d F )
(©) y=+x ’.
(D) y=Inx
(E) y= e().S,\‘
Ans
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EXAM II
CALCULUS BC
SECTION T 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 ON
THIS SECTION OF THE EXAMINATION.

e 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 vajue.

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

The area of the region enclosed by the graph of the polar curve r = 2 +2cos 6 is

(A) 4.712 (B) 9.424 (C) 18.849 (D) 37.699 (E) 75.398

Ans

Which of the following are true about the function f if its derivative is defined by
Fx) = (x=D*@4-x) ?

[. f isdecreasing forall x <4.
II. £ hasalocal maximumatx = 1.

III. f isconcave up forall 1 <x<3
(A) Tonly
(B) Il only
(C) II only
(D) IIand III only

(E) I, Il and III
Ans
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Calculators EXAM Il Sectionl Part B

: 4 .
3. A tangent line drawn to the graph of y = 1 2 7 atthe point (I, 2) forms a right
+ x
triangle with the coordinate axes. The area of the triangle is

(A) 3.0
(B) 3.5
(C) 4.0
(D) 4.5
(E) 5.0

Ans

4. The graph of the second derivative f” for a function f is shown below.

/Ilﬁ\_.%/fﬁ&

If f isincreasing at x = -1, which of the following statements must be true?
L f(2)=rf4 IL f(4)> f'(=1) L. f(4)>0

(A) Tonly (B) Il only (C II and III only (D) Iand Il only  (E) I, Il and III

Ans

5. Suppose a particle is moving along a coordinate line and its position at time ¢ is given by

9s° : . ;
s(1) = — : . For what value of 1 in the interval [I, 4] is the instantaneous velocity
o+ 2
equal to the average velocity?
(A) 2.00 (B) 2.11 (C) 2.22 (D) 2.33 (E) 2.44

Ans
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EXAM Il Section I Part B Multiple-Choice

6. If f(x) = and g(x) = —— , then f(x)=g'(x) at x=
x+1 x + 1
(A) 0.563 (B) 0.565 (C) 0.567 (D) 0.569 {Ey 0.5371
Ans
7. A graph of the function [ is shown at the right. ! T e AE A A A R
Which of the following statements are true?
L f()>['(3) :
2 f
1L [f(x)dx > [/3.5) g
l
- (2.5)—1(2 N T T ?
0L lim f(2 +h)—1(2) < f(2.5) - (2) - o
h—0 h 25-2 : .
(A) TLonly (B) Wonly (C) Iand II only (D) IT and III only (E) I, Il and III
Ans
8.  Which of the following three improper integrals converge?
T i -
L. dx IL. — dx I1I. — dx
I [+ x? J- 2 J. X
0 1 0]
(A) I only
(B) Tand II only
(C) Tand III only
(D) Il and IIT only
(E) I, Il and III
Ans
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9.  Using the method of partial fractions to decompose 5)2( — ;8 one of the fractions obtained is
X o
2 3 2 5 5
(A) (B) Lt — (D) (E)
x + 1 x -1 x =1 x + 1 x -1
Ans

;o 8
ly
10. If the graph of y = f(x) contains the point (0, 1), and if ;—y % SIN) , then f(x)=
X y

(A) /2 —cos(x?)
(B) +2 —cos(x?)
(C) 2 —cos(x?)

(D) cos(x?)

(E) v2—cosx
Ans
LI g = | (% + 7" dr, then g"(1) =
0
E: (B) 4 © 3 ) 2 () 8
Ans
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EXAM Il Section ! Part B Multiple-Choice

125

. . . : ; ly 11— . .
The general solution of the differential equation % = 24 is a family of
x y

(A) straight lines
(B) circles

(C) hyperbolas
(D) parabolas
(E) ellipses

Ans

. The figure at the right shows the graph

of f7, the derivarive of a function f The

domain of f is the interval -4 < x <4

Which of the following is are true about the
graph of f7?

[. At the points where x =3 and x =2
there are horizontal tangents.

vraph of the derivative of f
1. At the point where x = | there is a relative
minimum point.

I1I. At the point where x = =3 there is an
inflection point.

(A) None (B) II only (C) Il only (D) IT and I only (E) I, IT and III

Ans
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4. The volume of the solid generated by revolving the first quadrant region bounded by the
curve y = ¢*'? and the lines x=1In3 and y=1 about the x-axis is

(A) 2.80 (B) 2.83 (C) 2.86 (D) 2.89 (E) 2.92

Ans

[5. Consider f(x)=12- % for 0<x< 24/3. Let A(¢) be the area of the triangle formed by

the coordinate axes and the tangent to the graph of f at the point (f, 12 - tz). For what
value of r is A(¢) a minimum?

(A) 1.8
(B) 1.9
(C) 2.0
(D) 2.1
(E) 2.2

Ans
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EXAM II Section ! Part B

Multiple-Choice

16. If the function f is differentiable on the interval [a, b] and a <c < b, which of the

following statements are true?

b ¢ L
I. jf(x) dx = jf(x) dx + j[f(x) dx

a a

[I. There exists a number d in (a, b) suchthat f'(d) = M

h — u
II. lim f(x)= f(c)
X—cC
(A) Tonly (B) II only (C) Iand II only (D) II and III only

(E) 1, 11, I

Ans

17. The conical reservoir shown at the right

has diameter 12 feet and height 4 feet.

Water is flowing into the reservoir at the

constant rate of 10 cubic feet per minute.

At the instant when the surface of the

water is 2 feet above the vertex, the water

level is rising at the rate of

(A) 0.177 ft/min
(B) 0.354 ft/min
(C) 0.531 ft/min
(D) 0.708 ft/min
(E) 0.885 ft/min

Ans
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