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1. Which of the following statements is true?
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(b) fsinzgx dx = 2" + Zsinx +c
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2. If f(x) =tan"'(e?), then f(0) =
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If f (x)dx = -3, f o(x)dx = -2, f #(x)dx =5, and
fg(X)dx 5, thenf [2g(x)+3f(x)]dx_
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a) 39 b)) -15 ¢ 3 d 5

4. The acceleration of a particle is described by a(t) = e’ —sin2¢. Find the
distance equation for x(z) if v(0) =0 and x(0)=3.
(a) x(t)=e’+sin2¢

1 3
b t)=e'— —cos2t——
b) x(1)=e 2cos >

1 3
t)=e'+ —sin2t— —t+2
c) x(1)=e 2sm >
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X 1 2 4 8
f(x) 3 4 9 1
g(x) 0 8 2 1
f'(x) 2 4 3 2
g'(x) -4 1 3 5
5.  Leth(x) =f(g(x3)). What is the value of £'(2)?
(a) 120 (b) 24 ) 12 d 10
d2y
6. Ify=xIn(2x3), then — =
y xn(x)ten 12
1 3
(a) 6+In(2x?) (b) — ) — @ In(2x3)
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7. Let U be the region bounded by the graph of y = ?sin_1 (Ex) the graph

of y=4,and x =0.

2
The volume of the solid formed by rotating U about the line x = — 1 is
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8. Let f (x) and g( x) be linear differentiable functions defines by the graphs

X
above. If h(x) = }gi ) , what is the value of 4'( 2) ?
X

(@) —— (b) O (c) =2 d -

3x2—x1/2+2
0. f dx =
3 xz

(@) (x3— §x3/2+2x)(—2x_1/2) ve (b)) 22—Injx|-4x e
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(c) 3 By Voo e (d) 7x7/3— §x5/6+6x1/3+c




10.  Consider the curve given by y3 - )cy2 +4x%=11. Which of the following is
true?

dy y2 - 8x dy 8x — y2
(@ ——=— (b) =—

dx  3y*—2xy dx  3y*—2xy

dy 11+y?—8x dy —8x
© ——=— @ ——=—

dx 3y“—=2xy dx  3y%—2xy

11. A skiresort uses a snow machine to control the snow level on a ski slope.

Over a 24-hour period the volume of snow added to the slope per hour is modeled

by the equation S (1). The rat3e that the snow melts is modeled by M (7). Both M(t)
d

and S(#) are measured in —— and t is measured in hours for 0< 7 <24. At time

t =0, the slope holds 50yd> of snow. Which of the following expresses the total
amount of snow on the ground?

@ [[sG)-m)]ax (b) % ['Ts0e) = m(x)] ax
0 0
) S(t)-M(z) @ S()-m(r)

@ 50+ ['[s(x)-M(x)]ax

0




12.  This problem involves finding the absolute maximum and absolute
minimum of the function f (x)= x%+8x2+ 1 restricted to the closed interval
x €[—3, 1]. Which of the following statements is correct?

(a)  f(x) has both an absolute maximum and absolute minimum at an end point.
(b)  f(x) has both an absolute maximum and absolute minimum at interior
points.

(c)  f(x) has both an absolute maximum at an end point and an absolute
minimum at an interior point.

(d)  f(x) has both an absolute maximum at an interior point and an absolute
minimum at an end point.

dy y

13.  The solution curve to the differential equation = through the
dx 1 _x2

point (0, —2) is:

(a) y=-2e" 1= (b) y=2e" -2

(C) y= _2esin_1x (d) y=esin_1x_2

1 —x2

(€) y=-2e




14. If & is the function defined by h(x) = e3* — 5x + 4, what is the equation of
the tangent line to the function when h'(x)=-2?

(@) y=-2x-4 b) y=-2x-5) () y=-2x

(d) y=-2(x+4) (6) y=-2x+5

15. A couple take their new dog Skadi to run around at Fort Funston. She
immediately runs away and back toward them several times. For 0 <t<?20,
Skadi’s velocity is modeled by the piecewise-linear function defined by the graph
below:

w(?) 2, 10) (7, 10)
10

(13,-5 (17, -5)

where v(t) is measured in feet per second and ¢ is measured in seconds.
Att=11, Skadi is

(a)  Speeding up.
(b)  Slowing down.
(c)  Neither speeding up nor slowing down.

(d)  Speeding up or slowing down cannot be determined.

16.  The puffin population on the Skellig Islands off the coast of County Kerry,



Ireland, can be modeled by a differentiable function P in terms of time ¢, where
P(¢) is the number of puffins and ¢ is measured in years, for 0 <¢ <50. There are
10,000 puffins on the island at time # = 0. The birth rate for the penguins on the
island is modeled by

B(t) =500e%%" puffins per year
and the death rate for the penguins on the island is modeled by

D(t) = 110e%%% puffins per year

1
What would the units be for - (5006095 = 11099 )dr?
0

(a)  Puffins (b)  Puffins per year

(c)  Puffins per year per year (d)  Puffins - years

17. Identify is the first mistake (if any) in this process:

d
2 2xcos’y
dx

Step 1: (seczy)dy = 2xdx

Step 2: f ( seczy)dy = f 2xdx

Step 3: tany =x’+c

Step4: y= tan" ! x?+¢

(a) Step 1 (b) Step 2 (c) Step 3

(d) Step 4 (e) No Mistake




18, ‘[%32z—2)ﬁ8z2-z+ldz=
0

(@ 45 (b) 225 (¢) 12 (d) 45

(x+1)(x-4)*

19.  Suppose f '(x) = . Of the following, which best describes

(243
the graph of f (x)?

(a) f(x) has relative minimum at x = — 1 and a relative maximum at x =4,
by f (%) has relative maximum at x = — 1 and a relative minimum at x = 4.
) f (%) has relative minimum at x = — 1 and a point of inflection at x =4.

@ f (%) has relative maximum at x = — 1 and a point of inflection at x =4.




y2 —2x29
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dx

20. Which of the following slope fields represents

(a)

A

b —

—

l ity

N/ /\

SN\ /St /NN
N\ |t e ) NN

—~\\ /S
—\N\\ | /S
——\N\ [ /s
——N\N [/

P PO VARRNS
oSNNS ~——
L7 AN ———
A NSNS ————

5

/!
e R A
e N N T B B B I R R,
el 1 1\
RSN SRR NN -
=SSN L AN S
117777711

0N\
>\ [ /s
—\N\N\ | /S
—~\\ /S
~~\ |/
N\ /St
\N/r————
| e |
D ——

—

e
[ O SN
e U NG NN NN
NN\
SRS S SN
F————— NN\

S N —

~

LA NN S————
77 AN ~———
/) ]\ N SN ———
e 2/ ]\ NN~
e et O ARNSS
e A AN
g /\>
t——
- —

-

e

—~———————————— ]
N
AN N e |
AN\

% N
F——————NN\
NN
o~~~ NN\ L
SO\

: H
1

NN

e

9
————
—
S S ——

ENN SO ——
1L N NN SN ]
|\
LI

VAN NS S —
A A\ NN NS ]
AN B B S OO ——_—
NN NS ]
NS ]

~———————e

(d)

(c)

fo————

F———/ [ \ \ NSNS
F———~// | A\ N\ NN\
F————~// ] \\\N\N\
F————— s/ | \\\
r————— v/ | |

/

r— )
>

S ———
o

~—— e

NSN———— s\

o

[ AN ———————e T N\ /
VAR S S e e O NN N
F—r /| A NSNS\ | /A

S~~~ /S
SONNNANN |/ S
NN\ /]

W\
/10
< 1
s /]
by /] )\
=7/ I \\\
F————~// 1 \\\\N\
F———// | \NNNNN
F——/ [ A AN
/| N NSNS
AR S
[\ NS —————————y
NNt
~———ee

| /S r—
O N .
~~~~N\\ /S
e\ | /o~
0N\ /
459@4&&[/////\
=\

N
= —_— e ]

S e
[/ S
NN
N\N\N\NN\ VS rss
SNNNNANN
SONONNNNNNNN
SOSNNNNNNNNN

———

-

S S S P S

o
S
P
VO POt s
S S S S S
) S

[ /) rr e
|/

////z// NN\ /1
SOSNONNNNNN
SONNNANNNN
NNNANLV T/
NN /s rrss
[ )/,
S
]

Yy Z o

o\ [ /) S S
& S S S S rr
S,
S
S
S A
SS——
]

&




21.  The graph of the function f (x) 1s shown above.

what interval is /(x) increasing and concave down?

(@) (-3,-2) (b) (-2,0) () (0,2)
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