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1
@A) 3 (B) In|3x| +c¢

1
In|x| + —
(C) 3n|X| C (D) 311’1|_X|+C

cosx
2. The function fis defined by f(x) = ——. T\What is the instantaneous rate of
x

change of fat x = TU?

A) (B) 2 (O (D) 0

3. Iff'(x)=6x2—4x+3and f(1)= —3, then f(2) =

(A) -6 (B) 8 C) 14 (D) 18




M0 10 | 20 | 30 | 40
hours
v(#)in
km/hr 20 26 34 40 50
4. A Gravitational Slingshot Effect is sometimes used by space probes like

Voyager 2 in order to increase its velocity without expending fuel. By flying close
to the planet Saturn in a parabolic arc, the velocities on the table above were
achieved by a probe. Which of the following is the result of a Midpoint Riemann

40
approximation of f v(t) dr?
0

(A) 1200 (B) 1300 (C) 1320 (D) 1500

5. Ifafunction y =f(x) is increasing on [-2, 0] and [2,5] but decreasing on
[0,2], which of the following graphs might be the graph of f'(x), the derivative of
y =£(x)?

V. (B)

©) (D)




1=x3, if —2<x<0 |

6.  Atx =0, the function given by f(x) = is
cos x, if 0<x<2T
(A) Continuous but not differentiable
(B) Differentiable but not continuous
(C) Neither continuous nor differentiable
(D) Both continuous and differentiable
7. A particle travels parametrically throughout the x-y plane for time 0 <7 < 10

. Its velocity in the x-direction is given by the graph shown on the left. Its velocity
in the y-direction has given values in the table on the right

5 t y'()
o (seconds) | (in/sec)
\ 0 3
: 5 2 -10
U t 5 2
7 10

s 10 6
Selected values of y’(t)

o

Graph of x'(t) in in/sec

. dy
Find — at ¢t =5 seconds.

(A)

dx

0 (B) -1 C) -2 (D) dne



8. Given the parametric position of a particle is described by

{r2+2t-3,13-8),

the acceleration vector at t = 5 1S

(+-%) b-3)
(A) 4’ 8 (B) 4

© <2,3) D) <3,2)

9.  Consider the function y = f(x), where f"'(x) =k(x —2)3(2x + 1)*(4 —x).
How many points of inflection does f(x) have?

(A) none (B) one (C) two (D) three




4
1+3p

0. @)
10.  What are all values of p for which the infinite series Z
n=1n

diverges?

|
(A) PS—E B) psl © p<0 (D) p=20

11.  Consider the curve given by y3 - xy2 +4x2=11. Which of the following is
true?

dy y2—8x dy 8x —y?
A) ——=— (B) =—

dx  3y=—2xy dx  3y*—2xy

dy 11+y%>-8x dy —8x
(®) = (D)

dx 3y2—2xy dx 3y?—2xy




12.  The rate at which the population of a certain alien creature on another planet

dA A
grows according to the differential equation ’ =.125A (40 — E)’ where 4 in

creatures at time ¢ days. The equation y = A(t) is the particular solution to the
differential equation wherein there are 10 creatures at time t=0. The maximum
growth rate occurs at t =

(A) 75 (B) 150 (C) 3000 (d) 6000
. o | _
13.  The radius of convergence for z ;( x—4)"is
n=0

A) O

B) 1

© 2

D) 4

B




14. Ify =cos (1 —x), then

dy _ 1 dy _ 1
(A) dx x2—2x (B) dx 2x —x2
dy -1 dy -1

© a5 B ac e

15.  The graph of y = f(x) is shown below. A and B are positive numbers that
represent the areas between the curve and the x-axis.

In terms of A and B, 2f3f(x) dx — f3f(x) dx =
-5 -2

(A) A (B) A-B (C) 24-B

(D) A+B (E) A+2B




16.

(A)
(B)

©)

(D)

i 5
Which of the following statements is true about the series Z "
n=13"+n

?

The series is divergent by the Divergence Test

The series is divergent by the Ratio Test
> 5

The series is convergent by direct comparison to Z -
n=13

> 5
The series is convergent by direct comparison to Z —
n=1Hn

7. 16 ) = 3 (sinx)?". then f(%) _

n=1

3
@ 7 ® 2./3 (C) 3 (D) 4 (B) divergent




d
18.  Which of the following satisfies the differential equation d—y = sin(%xz)
X

with the initial condition y(0) =2?

(A y=2-— cos(%xz) B) y=2-—- %cos(%xz)
_ 2. (m _ x (T
(C) y=2+ fo Sm(?’“Z)dx (D) y=2+ ‘/(: sm(;ﬂ)dt




d
19. Let y =f(x) be the solution to the differential equation d_y = x —y? with the
X

initial condition £(0) =1. What is the best approximation for f(2) if Euler’s
method is used, starting at x =0 with a step size of 1.0?

(A) -1 (B) 0 @ 1 (D 2

3
20.  Which of the following values of k with lead f ——(x to a partial

x2—6x+k
fractions result?

(A) k=9
(B) k=4
C) k=5

(D) Two of these lead to partial fractions

(E) All three of these lead to partial fractions




2, 10) (7, 10)

(19, 5)

/ (20, 5)

—rr

— 1 —t———+— ———
5 10 \ 15 / 20

(13, -5 (17, -5)

N I I N N I |

T

21. The graph of a piecewise linear function f is shown above. Let / be the
X
function given by h(x) = f f(2) dt On which of the following intervals is
0

decreasing?
(A) x€][0, 11] (B) x€[7,13]

(C)  x€J[l1, 18] (D)  x€[17,19]




22.  Which of the following is the solution to the differential equation
dy : . .\ _

— =(x-— 1)(y +2) with the initial condition y(O) =-1?

dx

x?=2x x2—2x

(A) y=-—2 °* (B) y=-2+e 2

(C) y=—4/x?—2x—2 (D) y=-—+/x2=2x+2




2
23.  The region § above is bounded by the curve y = 2\/; and y = gx. Which

of the follow would represent the perimeter of region § ?

9 |2 9 1
A —+2 d B 117 + 1+ —dx
(A) fo,/3 Jrdx (B) {,/ 7




3
24.  IfF'(x) =f(x) and f(x) is a continuous function, the f f(5x +2)dx =
-2

(A) F(3)-F(-2) B) F(17)—F(-38)

1 1 1 1
gF(3) — gF( —-2) —F(17) - gF(—S)

©) D) 5

25. What is the sum of the series

(B4 4+

1 1 3
@ o ® 7 © —&= O §

NG

(E) Cannot be determined from the information given.
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l. At what point on this graph do the two one-sided limits exist, but the two-

sided limit does not exist?
4
3+ °
\/\2”
N

—— +—rt — X
a3 5 10
4321_1__X2N

4
+—>

Graph of f
A) 2 @) -1 (© 1 (D) 2

(E) At more than one of these points the two one-sided limits exist, but the two-
sided limit does not exist

2. Below is a chart showing specific values of the rate of sewage flowing
through a pipeline according to time in minutes. Assume V(¢) is a continuous and

differentiable function.

t (in minutes) | O 4 6 10 | 13 | 15 | 20

V(t)(in | o3 | 65 | 83 | 48 | 38 | 30 | 38
gallons/min)

Base on the data in the table, what is the minimum number of times that V'(¢) = 0?

(A) none (B) one (C) two (D) three




3. Region P is bounded by y =+/ 4 —x? and y= . The volume of the

solid whose cross-sections perpendicular to the line x = O are isosceles right
triangles with a leg in P is determined by

1 ri1.86 1 )2 1 r1.98 1 )2
(A) Ef NS 2——] dx (B) —f 4—y2——J dy
0.25 \/; 2 0.73 \/;

1 ri1.86 1 1 r1.98 1)\2
C) —= 4—x>——|dx (D) —f 4—y2——2 dy
0.73 Y




4. A particle is moving along the x-axis so that its velocity is given by

60.3t

v(1) =2.2=3.6y/tcost ———on 1< <9.

t+4
On which of the following interval(s) is the speed of the particle decreasing?

(A) x €(3.284, 4.940)
(B) x€(3.284, 6.376)
(C) x€(3.284, 4.940)U(6.376, 7.712)

(D) x €(4.940,7.712)




5. Which of the following limits will always lead to a conclusion for a series
test?

+1
A)  lima =0 B) lim —— =0
n—> oo n = o0 al’l
an
(©) lim — =0 (D) Two of these wil
n—> oo

6. The graphs of r =3+ cos(76) and r, =3 are shown above. What is the total
area inside r and outside of r, ?

(A) 0.969 (B) 1.570 (©) 1.939
(D) 6.785 (E) 13.571




7. The rate at which a new iPhone is selling at time ¢ is given by I(z), where ¢ is
measured in minutes and /(¢) is measured in phones per minute. If the average rate
of iPhone sales during the first 60 minutes after release of the new phone is equal
to the instantaneous rate of sales at r =45, which of the following represents the
situation?

A) 1(60)-1(0) 1 (45)
60 -0

B) 1(60)—1(0) _1(as)
60 -0

I reo
— I =J/(4
(€) 60f0 (t) dt=1(45)

I reo
— [1 (1) di=1"(4
(D) = 4 (¢) dt =1'(45)




1

8. The region in the first quadrant enclosed by the graphs of y =4 tan™ "x and
y =x is revolved about the x-axis. The volume of this solid is

(A) 5573 (B) 180.398 (C) 128.732 (D) 8.594

0. The velocity vector of a particle moving in the xy-plane has components

dx dy (7
given by = =4/ 3t and m = 2sin EY for 0 <t. What is the total distance

traveled on 0<r<5?

(A) 14257  (B) 8.127 (C) 11215 (D) 38.843




10.  Given the graph above is the graph of f'(x) on x €[ —4, 4], who many
critical values does f(x) have?

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




11.

X f(x) f'(x) f () M)
0 1 -3 5 -7
1 2 4 8 16
2 3 5 8 11

Selected values of a function fand its first three derivatives are indicated in
the table above. Using the third-degree Taylor polynomial for fabout x=1, what
is the approximate value of £(0.9)?

(A) 16544  (B) 2.443 (C) 2.437 (D)  2.047
2+
12. fx 2 =
x2—4
X 1 X
(A) x—tan_15+c (B) Eln|x2+4|+tan_13+c
31 x+2 . 31 x—2 .
——In ——In
© = x=2| ¢ T
(E) Inlx—2|+c




fsf(x)dx =-2
-2

fsf(x)dx =3
1

flg(x)dx =4

-2

flg(x)dx =9

5

-2
13. Based on the information above, f [g(X) +f(x)]dx =

(A)

-9

B) -1 (©

0

1

(D)

1

(E)

9




14.  The so-called Triangle-Shaped
Swamp on Oak Island has been proven to
have been man-made sometime around 1250
AD, possibly by the Knights Templar. It
has been drained several times, revealing a
stone-paved wharf and paths, an ancient
clay mine, and the possible remains of a e
galleon which had been destroyed by fire and sunk in the Swamp to conceal it.

The Triangle is roughly isosceles, with legs measuring 730 feet and a base of 640
feet. The apex (top angle) of the triangle measures 0.79 radians. Based on the
Law of Sines, the area of a triangle can be determined by the equation

1
Area = EazsinC, where a is the length of each leg and ZC is the apex angle. If
the rate of change of each leg i1s —15. 2 feet per hour, find, to the nearest square
foot per hour how fast the surface area is changing when the the draining begins.
[NB. £C is constant.]
(A) =519 (B) —7882

(C) —11,09 (D) —15,764




X f(x) f'(x) f () () M(x)
0 3 -2 2 -3 6
1 5 -7 -2 4
2 -7 2 -5 3 -8

15.  Selected values of a function f(x) and its first four derivatives are indicated
in the table above. Assuming that the third-degree Taylor polynomial about x =2
is used to approximate f(1-1) and that £(x) is an alternating series, the maximum
error is.

(A) 0.10935 (B) 0.21870

(C) 0.32805 (D) 0.4374
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