1) Find

{ sin(7x + Th)—sin(7 x) )
h—0 h )
a) _7 cos(7x)
b) 7 sin(7 x)
) o
d) 7 sin(7 x)
e) Toos(? x)
2) The function g is defined by the formula
St

Find the slope of the tangent line at x = 1.
a) 5
e —1

( Sx-4 1
e L JE+12 )
a) The limit does not exist.
b) 1
c) _1
3
d)5
e) 2
12
4) The given function f has a removable discontinuity at x = -4. Find A.

52448 x< 4
Fflx) = Hx x=—4
Ax4+ 8 — < x
a) -4
b) -20
c)4
d)-12
e) -3
5 Iff'(x) = 6 (x _3]2 (x—9) which of the following is true about y = f (x)?
a) f has a point of inflection at x = 3 and a local minimum at x = 9.
b) f has a local maximum at x = 3 and a local minimum at x = 9.
¢) f has a local minimum at x = 3 and a local maximum at x = 9.
d) f has a local minimum at x = 3 and a point of inflection at x = 9.

e) f has a point of inflection at x = 3 and a local maximum at x = 9.
6) Find f ' (4), given that
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Fflx)=2x+50x
a) 27
2
b) 42
c) 26

d) 6%
4

€) 52
7) Find the average value of the given function f over the interval [0, 4].

Flx)=¢"

8) Find f ' (0), given that
Flx)=5"I(2 )
2) 1n(5) n(2) + 1
b) |
©) tm(2) + 1
D (5 m(2) + 5

€) tn(10) + 1
9) Find f ' (1), given that

a) __1
49
by 15
49
C) -1
d) 12
7
e) 16
7
10) Find

x? )

st 2 x) cos(x) —smi2 x) )
r—=0 [
a)0
b) 2
c) -2
d)1
e) The limit does not exist.
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11) Given the following curve, find iji
dx
9x +3° =18

a) a1
2,»3
b) -2
2},2
c) 2L
4y
d) 81
4y3

) o7

12) Given that f(x) = 6sin2(5x), find f " ( 1 1
L 30

a) 0
b) 130

©) 392

d) 3g

®) 303 3

13) Find the midpoint rectangular approximation for | ¢ .3 4, using 3 subintervals of equal length.
0
a) 12
4
D REED
2
C) 432
d) 429
4
€) 216
14) Find the derivative of the functiony = cost (4x).
4

J1-16x°

4
) —2
[14+ 1622

C) —4 sin(4 x)
d) 4 sin(4 x)

e) -4sin'1(4x)
15) Find

a) —

2) 51(8 + x)
b) n(g + 1)
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©) (8 + x)
d 1
B4+
e) 2
B4 x
16) Find the equation of the tangent line to the given curve at the point (0, 7).

y=3xt4+6x+7

a)y=?x+3
b)y=6x—?
C)y=6x+?
d)y=—3x+?

e) y=12zx
17) If g(f(x)) = x, g(7) = 2 and g'(7) = 10, then f '(2) is

4
18) Given that x

E dx=m
0
2
- 2
find | 5 o= 4y
0

a)%ﬁ,3
b)m

c) 2m
d) 2

e) %mz

19) Which of the following differential equations corresponds to the slope field shown in the figure below?
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a) v _ 1
D T
b) & _x
dx ¥
c) dr _ 1
R
dy & __»
efx x
e) & _ Y
cdx x
20) Given the following function, with x > 0, on which interval is the function decreasing?
X
flx)= (5 1)

D

O

~ =~
—
I_h
9 1]
p

= .

1]
R

o
—~
Lh

D
~—

8 1]

&
A e e M
“'1:"
L= | th|—
L

-

21) Find the area of the region enclosed by the graphs of
y=2f
and
y=4x
Q) 2
E]
b) 16
3
c) &
3
d L
12
e) 1
&
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22) Find

4
5 4
g Vv
a) 12
b) &
C) 47
d) 24
€) 43
23) The region bounded by the following graph
y=3smlx)

and the x-axis, for0<x< 1 . » Is rotated about the line y = -2. The volume of this solid can be represented
2
by:
LR
a) 2 | .
i ((3sin(x) +2)°—4) dx
0
L.
2
o (9sin(x)? + 2) dx
0
L
2
n (9 sin(x)?—4) dx

b)

c)

1
g 7 ,
2T Danx + 2)° dx

o7 (Zsin(x) + 2)° dx

24) The side of a cube is expanding at a constant rate of 3 inches per second. What is the rate of change of

the volume, in in® per second, when the total surface area of the cube is 54 in%?
a) 81

b) 27

c) 54

d)9

e) 162

25) The solution to the differential equation

with the initial condition y(0) = 5 is

) (42 +5)
b) e4x2 + 4

©) e‘“z + 4
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B 54 22)

€) 5 64’:2

26) | zec? (4x)dx™
@%mMﬂ+C

b) 4 tan(4 x) + ©

C) 4tan(d x) +
D 44an? (45) 4+ C
e)%wm?mxy+c

27) The position of a particle moving along a horizontal line is given by
x(¢) =3 (¢.-4)
What is the maximum speed of the particle for 0 <t < 10?
a) 108
b) 324
c) 144
d) 576
e) 48
28) Using the information below, find 22 whent = 0.
df
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29) If f is a differentiable function and f(0) = -4 and f(5) = 8, then which of the following must be true?
I. There exists a ¢ in [0,5] where f(c) = 0.

I1. There exists a ¢ in [0,5] where f ' (c) = 0.
I11. There exists a ¢ in [0,5] where f ' (c) = 12/5.

a) Il and 111 only

b) I only
c) Il only
d) I, Iland HI

e) I and Il only
30) Which of the following function(s) is continuous and differentiable?

I.ﬂx:,: j_
s
I gx) =x ||
m Sx+1 r=0
Ch(x) =

x2+1 0« x

a) I and Il only

b) 111 only

c) land Il only

d) I only

e) Il only

31) The area of the region in the first quadrant bounded by the graphs of y = 7cos(x) , y = 7sin(x), and the
y-axis is

a) 1JZ

b) 14
©)7/2 +1
) 7(/z-1)
e) s [
5V
32) Air is pumped into a spherical balloon at a rate of 7em’ per second. At what rate is the radius of the
sphere changing when its volume is 5, cm? f
a) _7_ cm/sec
3T

b) 7 cmisec
36

C) 7 cmisec
24 1

d) 7 cmisec
am

e) 7 cmisec
Tim

33) The graph of the derivative of f is shown below. Which of the following must be true?
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y =X

/
™

a) f is concave down on [0, 12].

b) f is increasing on [-6, 6].

¢) f has a local maximum at x = 0.

d) f has a local minimum at x = -6.

e) f has a point of inflection at x = 12.

34) A particle is moving along the x-axis and its position at time t > 0 is given by
S(2)=(1-2)% (2-6)

Which of the following is (are) true?

I. The particle changes direction at x = 2 and x = 6.

I1. The particle is slowing down on [0, 2].

I11. The particle is speeding up on [2, 6].

a) I, Il and 11
b) Il and 111 only
c) land Il only
d) Il only
e) | only
35) The region enclosed by the graphs of
=3¢
and the line
¥=3
for 0 < x <1, is revolved about the y-axis. Which of the following integrals gives the volume generated?
Je
p v 32
a) L
w| (3m(30)) @
3
1
b) (3 EI—B]E x
0
3 ' 1 A
c) _ -
o (-((52)))
3
s b '\.2
d) L
") (18(52)) »
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36) If
2%+ xy—cos(y) =5
then & is
dx
a) __(w+4x)
x + sm(y)
b) y—4x
x—smnly)
c) ___4x
x + sin(y)
d r+zx
x—zinfy)
o) _(x + sin(y))

y+4x
37) The sum of two positive integers x and y is 150. Find the value of x that minimizes

P=x-150xy

38) A particle moves along a straight line, and its velocity at time t is given by
v(£)=6—-1n(t)

What is the total distance the particle travels fromt=1tot=e?

a) 6e-7

b) 6 -1

©) 6e +1

dDge+6

€) 7

39) The function f is defined as

Which of the following is false?

a) f is concave up for x > 7.

b) f is decreasing on [4, 7].

¢) f has a local maximum at x = 4.

d) f has a horizontal asymptote at y = 1.

e) f has a vertical asymptote at x = 7.

40) The base of a solid is the region bounded by

=2 \,l"?
the x-axis, and

the linex =2
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Each cross-section of the solid perpendicular to the x-axis is a square, with one side on the xy-plane. Which

of the following expressions represents the volume of the solid?
2

a) 2\;"? x

e) | 2 J? x
0
41) The rate at which a bacteria population grows is proportional to the number of bacteria present. Initially,

there were 1000 bacteria present and the population doubled in 6 hours. Roughly how many hours does it
take for the population to reach 10000?

a) 174
b) 212
c) 132
d) 198

&) 246
42) Given that F'(x)= f(x), find

a) F(36)-F(1)
(2)
b) ¢ 7(36) + F(1)
©) 2 7(J5) -2 F(I)
d) 36 F(36)—F(1)
(2]

€) o m(36)-2 7(1)
43) The line normal to

3x b dy+ =3
at x = mis parallel to the y-axis. What is m?

a) 3

b) _o

C) 0

d _z

e) o

44) f and g are two differentiable functions such that
f(1)=9(1)=3
f(1)=9'(1)=6

4 0of 5



If;z[x;,:[fng)[xj,then h'(1) is

a) 4

b) ¢

c) 1g

d) 34

e) 1

45) If &
dx

a) 3 o2

b) 3e

C) 3 o3

d) 372

e) 341

= ye’ and y(0) = 3, then yIn(2) =

f(3) = 3
g') =6
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1) Find

{ sin(7x + Th)—sin(7 x) )
h—0 h )
a) _7 cos(7x)

b) 7 sin(7 x)

) o

d) 7 sin(7 x)

*e) Toos(? x)

2) The function g is defined by the formula

Ejf

Find the slope of the tangent line at x = 1.
a) 5
e —1

b) %Eﬁ

) = (-1)
*d) o3
e) 5
3) Find
( Sx-4 W
e L JE+12 )
a) The limit does not exist.
b) 1
c) _1
3
*d) 5
e) 2
12
4) The given function f has a removable discontinuity at x = -4. Find A.

52448 x< 4
Fflx) = Hx x=—4
Ax4+ 8 — < x
a) -4
*pb) -20
c)4
d)-12
e) -3
5 Iff'(x) = 6 (x _3]2 (x—9) which of the following is true about y = f (x)?
a) f has a point of inflection at x = 3 and a local minimum at x = 9.
b) f has a local maximum at x = 3 and a local minimum at x = 9.
¢) f has a local minimum at x = 3 and a local maximum at x = 9.
d) f has a local minimum at x = 3 and a point of inflection at x = 9.

*e) f has a point of inflection at x = 3 and a local maximum at x = 9.
6) Find f ' (4), given that
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Fflx)=2x+50x

a) 37

2
b) 42
C) 26
*d) E

4

€) 52
7) Find the average value of the given function f over the interval [0, 4].

Flx)=¢"

*c) 1 (20_
20 {e 1}

d 1 2
) L)

e) 1 e

8) Find f ' (0), given that
Flx)=5"I(2 )
*8) n(5) n(2) + 1
b)
©) tm(2) + 1
D (5 m(2) + 5

€) tn(10) + 1
9) Find f ' (1), given that

a) __1
49
by 15
49
*C) _1
dy 12
e
e) 16
=
10) Find

x? )

st 2 x) cos(x) —smi2 x) )
r—=0 [
*a) 0
b) 2
c) -2
d)1
e) The limit does not exist.
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11) Given the following curve, find iji
dx
9x +3° =18

a) a1
2,»3
b) -2
2},2
c) 2L
4,»3
*d) el
4y3

) o7

12) Given that f(x) = 6sin2(5x), find f " ( 1 1
L 30

a) 0
*b) 150

©) 392

d) 3g

®) 303 3

13) Find the midpoint rectangular approximation for | ¢ .3 4, using 3 subintervals of equal length.
0

a) 12

4
D REED

2
C) 432
*d) 429

4

€) 216
14) Find the derivative of the functiony = cost (4x).
*3) — 4

J1-16x°

4
) —2
[14+ 1622

C) —4 sin(4 x)
d) 4 sin(4 x)

e) -4sin'1(4x)
15) Find

2) 51(8 + x)
b) n(g + 1)

3o0f7



*C) (8 + x)
d 1
B4+
e) 2
B4 x
16) Find the equation of the tangent line to the given curve at the point (0, 7).

y=3xt4+6x+7

a) y=Tx+3
b) y=btx-7
*c) y=6tx+7
d) y=—3x+47
e) y=12zx
17) If g(f(x)) = x, g(7) = 2 and g'(7) = 10, then f '(2) is
a) 1

10
*p) L

10
c) L

7
d _L1

7
e) N

10

4
18) Given that x

= X =
I
find Ex 2
0

*3) %F‘?ﬁ
) .
c) 2
d) 2
e) 1,2

2

19) Which of the following differential equations corresponds to the slope field shown in the figure below?
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a) & _ 1
dx 4
*b) & _ X
dx ¥
c) v _ 1
ax
d & __»
efx x
e) A _ Y
cdx x
20) Given the following function, with x > 0, on which interval is the function decreasing?

a) (1,5¢)
» (1

1
[U 5)
1, 5)
[ 1,
5
21) Find the area of the region enclosed by the graphs of
y=2f
and
y=4x

—

R
.—nL_hJ|[‘\_3'
o

*
N2
[~ waoo |

—
]

2
-:::~.|-—m
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22) Find

4
5 4
g Vv
*a) 12
b) &
C) 47
d) 24
€) 43
23) The region bounded by the following graph
y=3smlx)

and the x-axis, for0<x< 1 . » Is rotated about the line y = -2. The volume of this solid can be represented

by:
LR
2

") T ((3sin(x) + 2)?—4) dx

T

o (9sin(x)? + 2) dx
1]
Ly
2

:rl: (9 sin(x)?—4) dx

M|-—~

b)

c)

1
g 7 ,
2T Danx + 2)° dx

o7 (Zsin(x) + 2)° dx

24) The side of a cube is expanding at a constant rate of 3 inches per second. What is the rate of change of

the volume, in in® per second, when the total surface area of the cube is 54 in%?
*a) 81

b) 27

c) 54

d)9

e) 162

25) The solution to the differential equation

with the initial condition y(0) = 5 is

) (42 +5)
b) e4x2 + 4

©) e‘“z + 4
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B 51412
*e) 5 64’:2

26) | zec? (4x)dx™
*a-%wmmx)+C

b) 4 tan(4 x) + ©

C) 4tan(d x) +
D 44an? (45) 4+ C
e)%wm?mxy+c

27) The position of a particle moving along a horizontal line is given by
x(¢) =3 (¢.-4)
What is the maximum speed of the particle for 0 <t < 10?
a) 108
*b) 324
c) 144
d) 576
e) 48
28) Using the information below, find 22 whent = 0.
df

a) 12

In | m|w£
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29) If f is a differentiable function and f(0) = -4 and f(5) = 8, then which of the following must be true?
I. There exists a ¢ in [0,5] where f(c) = 0.

I1. There exists a ¢ in [0,5] where f ' (c) = 0.
I11. There exists a ¢ in [0,5] where f ' (c) = 12/5.

a) Il and 111 only

b) I only
c) Il only
d) I, Iland HI

*e) I and 111 only
30) Which of the following function(s) is continuous and differentiable?

I.ﬂx:,: j_
s
I gx) =x ||
m Sx+1 r=0
Ch(x) =

41 0= x
a) I and Il only

b) 111 only

*c) I and 11 only
d) I only

e) Il only

31) The area of the region in the first quadrant bounded by the graphs of y = 7cos(x) , y = 7sin(x), and the
y-axis is

a)?ﬁ

b) 14

©7/Z +1
D7 (z-1)

e) I /3
5V

32) Air is pumped into a spherical balloon at a rate of 7em’ per second. At what rate is the radius of the
sphere changing when its volume is 5, cm? f

a) _7_ cm/sec

3T

*h) 7 cmisec
36T

C) 7 cmisec
24 1

d) 7 cmisec
am

e) 7 cmisec
Tim

33) The graph of the derivative of f is shown below. Which of the following must be true?

1of5



y =X

1
TTTTT O
L J

a) f is concave down on [0, 12].

b) f is increasing on [-6, 6].

¢) f has a local maximum at x = 0.

d) f has a local minimum at x = -6.

*e) f has a point of inflection at x = 12.

34) A particle is moving along the x-axis and its position at time t > 0 is given by
S(2)=(1-2)% (2-6)

Which of the following is (are) true?

I. The particle changes direction at x = 2 and x = 6.

I1. The particle is slowing down on [0, 2].

I11. The particle is speeding up on [2, 6].

a) I, Il and 11
b) Il and 111 only
c) land Il only
*d) 1l only
e) I only
35) The region enclosed by the graphs of
y=73¢
and the line
y=3
for 0 < x <1, is revolved about the y-axis. Which of the following integrals gives the volume generated?
Je
p !
a) L
o (a(go))
3
1
b) (3 EI—B]E x
0
38 s F 1 Y 2
*C) _ 2
x| [-(s(52)) )
3
3
I A" '\.2
d) [1 —]nL l_y by
37 ))
0
3e , {3 5
e) —in| =
", ! ]“[ 37 ” 4
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36) If
2%+ xy—cos(y) =5
then & is
i
*a) _ v+ 4x)
x + sin(y)
b) y—4x
x—zmfy)
c) ___4x
x + smnfy)
d r+zx
x —sinf )
o) _(x + sin(y))

y+4x
37) The sum of two positive integers x and y is 150. Find the value of x that minimizes

P=x-150xy

38) A particle moves along a straight line, and its velocity at time t is given by
v(£)=6—-1n(t)

What is the total distance the particle travels fromt=1tot=e?

*a) 6e -7

b) 6 -1

©) 6e +1

dDge+6

€) o7

39) The function f is defined as

Which of the following is false?

a) f is concave up for x > 7.

b) f is decreasing on [4, 7].

¢) f has a local maximum at x = 4.

*d) f has a horizontal asymptote aty = 1.

e) f has a vertical asymptote at x = 7.

40) The base of a solid is the region bounded by

=2 \,l"?
the x-axis, and

the linex =2
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Each cross-section of the solid perpendicular to the x-axis is a square, with one side on the xy-plane. Which

of the following expressions represents the volume of the solid?
2

a) 2\;"? x

e) | 2 J? x

0
41) The rate at which a bacteria population grows is proportional to the number of bacteria present. Initially,
there were 1000 bacteria present and the population doubled in 6 hours. Roughly how many hours does it
take for the population to reach 10000?

a) 174
b) 212
c) 132
*d) 198

&) 246
42) Given that F'(x)= f(x), find

xa) F(36)-F(1)
(2)

b) ¢ #(36) + F(1 j

) 2r(JE)-

d) 36 F(36)-
(2)

€) o m(36)-2 7(1)

43) The line normal to

2F
Fli

3x b dy+ =3
at x = mis parallel to the y-axis. What is m?

a) 3

b) _o

*C) 0

d _z

e) o

44) f and g are two differentiable functions such that
f(1)=9(1)=3
f(1)=9'(1)=6
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If;z[x;,:[fng)[xj,then h'(1) is

a) 4

b) ¢

*C) 13

d) 36

e) 1

45) If &
dx

a) 3 o2

*b) 3e

C) 3 o3

d) 372

e) 341

= ye’ and y(0) = 3, then yIn(2) =

f(3) = 3
g') =6

50f5
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