1) Find

a
4 i
g VE
a) 71
b) g
©) 1¢
d) 24
e) 72
2) If

F(x)=—4 (x=5)* (x=7)

which of the following is true about y = f (x)?
a) f has a local minimum at x = 5 and a local maximum at x = 7.
b) f has a local maximum at x = 5 and a local minimum at x = 7.
¢) f has a point of inflection at x =5 and a local maximum at x = 7.
d) f has a point of inflection at x = 5 and a local minimum at x = 7.
e) f has a local minimum at x = 5 and a point of inflection at x = 7.
3) A curve is described by parametric equations

[x=TMh(t), y=£-5]
where t > 0. Give an expression for

T
XE

a)

b) ¢

?
49
5
4 2

d)

£
4
4
C) 332
4
£
4

9
e) 4,
-

4) Give the value for

1 4-1)
x—=0 | 8 x

a) The lmit doss nof exist,

b)

C) 16 1n(2)
d 1

) 7 In(2)

e) 0
5) Which of the following series converge?
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a) Il and 111 only

b) Il only

c) I, Il and I

d) I and Il only

e) I only

6) If g(f(x)) =x, g(5) =2 and g'(5) = 12, then f '(2) is

7) If f is a differentiable function and f(0) = -6 and f(4) = 12, then which of the following must be true?

I. There exists a ¢ in [0,4] where f(c) = 0.
I1. There exists a ¢ in [0,4] where f ' (c) = 0.
I11. There exists a ¢ in [0,4] where f ' (c) = 9/2.

a) I and 111 only
b) 1 only

c) Il only

d) Il and 111 only
e) I, Il and 11

8) Evaluate

a) 0
b) The integral diverges.

C) e
12
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dy 7

6
e) 1

24
9) Find the area enclosed by the graphs of

y=g" + 1
y=5

and the y-axis.
2) 51n(5)-5
b) g1n(2)-3
€) Stn(5) + 5
D 101m(2) + 4
€) 101n(2) -4

10) What is the minimum value of the function

ﬂx:l=f?+6ﬂ

a)L

P
b)SE
C)ﬁﬁ
d Lz

e) Jz
11) Give the value of

cos(7 x) X
24 an(7 x)

a),:,
b) 1
C)L

7

d 1
14

e) 1
¥
12) The side of a cube is expanding at a constant rate of 3 inches per second. What is the rate of change of

the surface area, in in? per second, when the volume of the cube is 64 in%?
a) 72

b) 2¢

C) 144

d) 150

€) 18

13) Give the area inside one petal of the polar graph of
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r=4:zin(20)

a)211:
b)4n
C)S'n:
d):rc

E) o
14) Give the solution to the initial value problem

[y =122y y(1)=1]

a) % ]n[xg} +e

b) E4 P

C) '34 .1'3 _4

d) ijhﬂxg}—kl

e) 4 Py

15) The position of a particle moving along a horizontal line is given by
x(¢) =2 (¢-3)

What is the maximum speed of the particle for 0 <t < 10?

a) 18

b) 54

©) 162

d) 294

€) 98

16) | [sec(7 Jr]l]2 x =

) _Ftan(7 x) +

b) 7 tan(7x) + C

C)-%ﬁmﬂ7x]+—c

D 7 [tan(7 )2 +
ﬂ.%umwxn?+c
17) Define the function

flx)=x g2
for x > 0. Give the interval on which the function is increasing.
1
a -~
) [a 21
b) (1, 2)
c) (1 L)
[1’ >°)
d (g L.
(o 5e)
€) (0, 2)
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18)

. i o — -

% ;
19) Evaluate

[ cos(2x 4+ 24)—cos(2x)
h—0

h

) 2 gin(2 x)

b) —2 sin(2 x)

c) 2roos(2x)

d) cos(2x)

e) The limit does not exist.

20) If | . ip =, then g 0s

21) Find the area of the region enclosed by the graph of

y=4x2

and the line
v=2x
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22) Suppose

and

What is dz/dt whent = 17
a) 12

b) -

C) &

d) 3

e) g

23) Evaluate

d __1
15

e) _1
30

t\._'lli—ﬁ

T

=¢
y=2x3—2

=1+ Lml[zz]

cos (Dx)amn(dx) dx

24) Give an equation for the tangent line to the parametric curve
[x=ef,y=f,2 + 5¢]

att=0.

a) y—1=5x

b) ;= 5 (x-1)
E

c) y=5e(x-1)

d) y-1=5x-5

€) y=5x-5

25) Evaluate
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2) §1n(8 x)—321n(2)
b) 41n(32 1)

C) 81n(32 x)—32In(2)
d) gm(32x)

e) 2

X
26) The region bounded by
y=2zmn(x)
and the x-axis, for0<x< 1 . » s rotated about the line y = -4. The volume of this solid can be represented
2

by:
1

a) : . 2
2T (2sm(x) +4)° dx

1]
1

by 2
) (4 sin(x)* - 16) dx

d T
):rc ((2sin(x) + 4)2—16) dx
1] l_ﬂ:
©) 27 2 (4 sin(x)? + 4) dx
27) Givg the third degree Taylor polynomial about x = 1 of

Flx)=ln(x)

A (z-1)+ (x=1)2 + 2 (x-1)*

b) ¢, _ N 1 Lo 113
(x—1) 3 (x 1I + — = (x—1)
©) (x—1) + %(x—l]z—l— %(;{—1]3
d) ro1)- L pro12y L

(x—1) z(x 1,|+3|[
e) (x—1:|—%(x—1:|2+ %(::—1]3
28) Which of the following integrals gives the length of the graph of

Flx)=¢*

x-1)

for x between 0 and 2?
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29) Find the average value of the function

flx)=e'"

over the interval [0, 4].
a) 1 .=

28 ©
D) > (e2-1)
c) L (.:_

2% {e 1}
D - (E-1)
e 1.

30) What is the y-intercept of the line tangent to the curve y = X2 +4atx=3?
a) (0, -14)

b) (0, =2)

©) (0, -5)

d) (0, 14)

®) (0,5

31) Which of the following function(s) is continuous and differentiable?

L f(x)=—
I
1.

glx) =x |x|
4x+1  x<0

Il. —
A=) 41 0= x
a) I and 111 only

b) 111 only

c) land Il only

d) I only

e) Il only

32) Find m

xE

[emﬂ—ﬁoﬂﬁlezgﬁ
x =0

a) 2
2

b) 2
C)g
d) 1g

&) 72
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 has a local maximum at x = 0.

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

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

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

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

34) The sum of two positive integers x and y is 90. Find the value of x that minimizes

P=x3—90xy

8) y =45

b) =130

C) x=15

d) x=75

€) x=60

35) A particle moves on the curve

[z =4 amif), y=smi2 )]

find the speed of the particle at time t = ..

a) 4.4721

b) 3.4641

c) 4.2426

d) 2.8284

e) 2.4495

36) The function f is defined as

12
_ (x-2)
flx)=———

Xz 1

Which of the following is false?

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

b) f has a horizontal asymptote aty = 1.

c) f is decreasing on [2, 7].

d) f has a local maximum at x = 2.

e) f is concave up for x > 7.

37) A particle is moving along the x-axis and its position at time t > 0 is given by
S(e) = (£-2)° (¢-5)

Which of the following is (are) true?

I. The particle changes direction at x = 2 and x = 5.
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I1. The particle is slowing down on [0, 2].
I11. The particle is speeding up on [2, 5].

a) | only

b) 1l only

c) Il and 111 only

d) I and 111 only

e) I, Il and I

38) f (x) is a differentiable function and it is decreasingon ( _ g , o )-
If

gx)=/(8x°-x°)
then g has a local maximum at

a) x=1
b) x=>0
) ,— L
T3
d) ,—4
e) ,— L
Ty

39) 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 3 hours. Roughly how many hours does it
take for the population to reach 10000?

a) 9.9
b) 123
€) 156
d) ¢s

€) 8.7
40) Find the radius of convergence of the series

T on(5x-11)"
n=1 2"

o (2] O QD
- ~ ~ —

NL
r\_:-|: I\_”|: Lo b s :|[\_;.
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¥ =glx)

>

(3. -3)

41)

forO0<x<9
The graph of g is shown above. Which of the following must be true?
9

| sy de=n0
I}
f

| 7(e) de=3

3
0

1. Fl2) de=-3
é

a) I and Il only

b) I only

c) Il only

d) I and 111 only

e) Il and 111 only

42) If the region bounded by y = tan'l(x), y= 1 m and the y-axis is rotated about the y-axis, the volume of

the solid formed is

a) 0.430

b) 0.215

c) 1.348

d) 0.413

e) 0.674

43) f (x) is represented by the Maclaurin series

_(2;(}2 {2)(}4_ (2x)%"
2 T4 2o

What is the slope of the line normal to the graph of f at x = 11 T ?

1 (=107

a) _2
b) ¢
C) 2

d _1
2
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e) 1
2
44) What are all values of h for which

converge?

ayh>1

byh<1

c)h>1

dh<1

e)-1<h<1

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

y==2 .‘."?
the x-axis, and

the linex=2

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?
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1) Find

Q
4 X
g VX
a) 71
b) g
*C) 16
d) 24
€) 72
2) If

F(x)=—4 (x=5)* (x=7)
which of the following is true about y = f (x)?
a) f has a local minimum at x = 5 and a local maximum at x = 7.
b) f has a local maximum at x = 5 and a local minimum at x = 7.
*c) f has a point of inflection at x = 5 and a local maximum at x = 7.
d) f has a point of inflection at x = 5 and a local minimum at x = 7.
e) f has a local minimum at x = 5 and a point of inflection at x = 7.
3) A curve is described by parametric equations

[x=TMh(t), y=£-5]

where t > 0. Give an expression for

2
— Y
xi!
a) 2,
=
b) 4,
49
C) 332
e
*d) 4 2
49
e) 4,
-

4) Give the value for

1 4-1)
x—=0 | 8 x

a) The lmit doss nof exist,

b)
©) 16 tn(2)
*( l

) 7 In(2)

e) 0
5) Which of the following series converge?
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a) Il and 111 only

b) Il only

*c) I, Il and HI

d) I and Il only

e) I only

6) If g(f(x)) =x, g(5) =2 and g'(5) = 12, then f '(2) is

7) If f is a differentiable function and f(0) = -6 and f(4) = 12, then which of the following must be true?

I. There exists a ¢ in [0,4] where f(c) = 0.
I1. There exists a ¢ in [0,4] where f ' (c) = 0.
I11. There exists a ¢ in [0,4] where f ' (c) = 9/2.

*a) I and 111 only
b) 1 only

c) Il only

d) Il and 111 only
e) I, Il and 11

8) Evaluate

a) 0
D) e integral diverges.

C) e
12
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dy 7~
6

e) 1
24
9) Find the area enclosed by the graphs of

and the y-axis.

2) 51n(5)-5

D) gwm(2)-32

€) Stn(5) + 5

4 101m(2) + 4

€) 101n(2) -4

10) What is the minimum value of the function

ﬂx:l=f?+6ﬂ

a)L

2
b) 3 /2
RN
d L &
TR
e) Jz
11) Give the value of

cos(7 x) X
24 an(7 x)

*a) 0
b) 4
C) 1

7

d 1
14

e) 1
¥
12) The side of a cube is expanding at a constant rate of 3 inches per second. What is the rate of change of

the surface area, in in? per second, when the volume of the cube is 64 in%?
a) 72

b) 2¢

*C) 144

d) 150

€) 18

13) Give the area inside one petal of the polar graph of
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r=4:zin(20)

*a) 2T

b) 4m

c) B

d) .

e) o

14) Give the solution to the initial value problem

[y =122y y(1)=1]

a) % ]n[xg} +e

b) E4 3

) e Jr3—4

d)imﬁym

*e) A5 -4

15) The position of a particle moving along a horizontal line is given by
x(t)=2(¢-3)°

What is the maximum speed of the particle for 0 <t < 10?

a) 13

b) 54

©) 162

*d) 294

€) o5

16) | [sec(7 Jr]l]2 x =

) _Ftan(7 x) +
b) 7 tan(7x) + ©
*c) ;tmﬁxj+c

D 7 [tan(72) 2 + C
&) L fran(7 )12 + €

17) Define the function
—2x

flx)=xe

for x > 0. Give the interval on which the function is increasing.

9 (0.1)

2)
m(lﬁ
9 (1 L)
9 (o, %J
@ﬁzw
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18)

&

. i g g -

Which of the following differential equations correspond to the slope field shown in the figure above?

19) Evaluate

cos(2x + 2h)—cos(2x) 0
A0 P )

) 2 gin(2 x)

*0) 2 sin(2 x)

c) 2roos(2x)

d) cos(2x)

e) The limit does not exist.

20) If | . ip =, then g 0s

21) Find the area of the region enclosed by the graph of

y=4x2

and the line
v=2x
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*a) 1
12

by 1
6

c) L
24

d &
3

e) 16
3
22) Suppose

and

What is dz/dt whent = 17
*a) 12

b) -

C) &

d) 3

e) g

23) Evaluate

d __1
15

e) _1
30

t\._'lli—ﬁ

T

=¢
y=2x3—2

=1+ Lml[zz]

cos (Dx)amn(dx) dx

24) Give an equation for the tangent line to the parametric curve
[x=ef,y=f,2 + 5¢]

att=0.

a) y—1=5x

b) y= S(x-1)
S

c) y=5e(x-1)

d) y-1=5x-5

*e) y=5x-5

25) Evaluate
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2) §1n(8 x)—321n(2)
b) 41n(32 1)

C) 81n(32 x)—32In(2)
*d) g1n(32 x)

e) 2

X
26) The region bounded by
y=2zmn(x)
and the x-axis, for0<x< 1 . » s rotated about the line y = -4. The volume of this solid can be represented
2
by:
1

a) : . 2
2T (2sm(x) +4)° dx

1]
1

by 2
) (4 sin(x)* - 16) dx

T ((2sin(x) + 4)2—16) dx

27 (4 sin(x)? + 4) dx

27) Give the third degree Taylor polynomial about x = 1 of
Flx)=n(x]

A (z-1)+ (x=1)2 + 2 (x-1)*

b) TR 1 143
(x1,|3(1|+5(u
c) (x—l]—l—%(x—l]z—l- ; (x—1)
*d) (x—ljl—%( ~12+ ;

(x=1y’
e) (x—l]—% (x—1)* + % (x—1)°

28) Which of the following integrals gives the length of the graph of

flx)=¢"
for x between 0 and 2?
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29) Find the average value of the function

over the interval [0, 4].

9 1 =
og °

by 1 (.2=_
) - (e=2-1)

*c) 1 (.2 _
o3 {e 1}

d L .2_
) o (-1

o) 1 .2
30) What is the y-intercept of the line tangent to the curve y = X2+ 4atx=3?
a) (0, -14)

b) (0, =2)

*€) (0, -5)

d) (0, 14)

) (0, 5)

31) Which of the following function(s) is continuous and differentiable?

L f(x)=—
I
1.

glx) =x |x|
4x+1  x<0

Il. —
A=) 41 0= x
a) I and 111 only

b) 111 only

c) land Il only

*d) 1 only

e) Il only

32) Find m

xE

[emﬂ—ﬁoﬂﬁlezgﬁ
x =0

a) 2
2

b) 2
C)g
*d) 15

&) 72
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 has a local maximum at x = 0.

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

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

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

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

34) The sum of two positive integers x and y is 90. Find the value of x that minimizes

P=x3—90xy
2) x =45
*0) x =130
C) x=15
d) y=75
€) x =40

35) A particle moves on the curve
[z =4 amif), y=smi2 )]
find the speed of the particle at time t = ..

*a) 4.4721

b) 3.4641

c) 4.2426

d) 2.8284

e) 2.4495

36) The function f is defined as

12
_ (x-2)
flx)=———

Xz 1

Which of the following is false?

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

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

c) f is decreasingon [2, 7].

d) f has a local maximum at x = 2.

e) f is concave up for x > 7.

37) A particle is moving along the x-axis and its position at time t > 0 is given by
S(e) = (£-2)° (¢-5)

Which of the following is (are) true?

I. The particle changes direction at x = 2 and x = 5.
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I1. The particle is slowing down on [0, 2].
I11. The particle is speeding up on [2, 5].

a) | only

*b) 1l only

c) Il and 111 only

d) I and 111 only

e) I, Il and I

38) f (x) is a differentiable function and it is decreasingon ( _ g , o )-
If

gx)=/(8x°-x°)
then g has a local maximum at

a) x=1

b) x=>0

*) ,— 1
T3

d) ,—4

e) - L

39) 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 3 hours. Roughly how many hours does it
take for the population to reach 10000?

*a) g9
b) 123
€) 156
d) ¢s

€) 8.7
40) Find the radius of convergence of the series

T on(5x-11)"
n=1 2"

30f5



¥ =glx)

>

(3. -3)

41)

forO0<x<9

The graph of g is shown above. Which of the following must be true?
o

| sy de=n0
0
é
3
0
L1 #(g) de=-3
é
*a) | and 11 only
b) I only
c) Il only
d) I and 111 only

e) Il and 111 only
42) If the region bounded by y = tan'l(x), y= 1 m and the y-axis is rotated about the y-axis, the volume of
4

the solid formed is

a) 0.430

b) 0.215

c) 1.348

d) 0.413

*e) 0.674

43) f (x) is represented by the Maclaurin series

_(2;(}2 {2)(}4_ (2x)%"
2 T4 2o

What is the slope of the line normal to the graph of f at x = 11 T ?

1 (=107

a) _2
b) ¢
C) 2

*d) _l
2
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e) 1
2
44) What are all values of h for which

converge?

ayh>1

byh<1

*c)h>1

dh<1

e)-1<h<1

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

y==2 .‘."?
the x-axis, and
the linex=2

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) 4 xdx

50f5
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