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1. If f(x)= sin[g(x)] , then di[f(x)] 18
x
a)  sinx-g'(x)+g(x) cosx b)  sinx-g'(x)—g(x)-cosx
c)  cosx-g'(x) d)  cos[g(x)]-g'(x)
e)  None of these
2. _[(x—l)ﬁ dx =
a) %«/;—%+c b) %x%+%x%+c C) %xz—x+c
d) %x%—%x%+c e) %x2+2x3/2+c




3. In a certain community, an epidemic spreads in such a way that the
percentage P of the population that is infected after # months is modeled by

where C and £ are constants. Find 7, such that P is least.

a) 0 b) JC c) VkC d) Vi €)  None of these
4. At time ¢ > 0, a particle moving in the xy-plane has a position vector given

by< e, sin(3t)>. What is the acceleration vector of the particle?

a) <er, cos(3t)>

b)  (2¢* 3cos(3t))

c) <lem ——COS 3t>
2

d)  (4e” 9sin(3t))

<
<

4%, 9s1n 3t >




(E) divergent

sin”' (1-x), if 0<x<1
6. Let f(x)= 0 , ifx=1 . Which of the following statements
Inx?, if x>1

1s true about f?

L f 1is continuous at x = 1.
II. f 1is differentiable at x = 1.
III.  f has alocal minimum at x = 1.

a) I only b) Tonly ¢) [llonly d) TandIl e) ITand III only

ab) Iand III only ac) L II, and III ad) None of these




7. If J_ZSf(x) dx=-17 and sz(x) dx =4, then Jif(x) dx =

a) 21b) -13¢ 0 d 13 e) 21

8. The length of a curve y= f(x) between x=a to x=b is given by

J.:\/ezx +2¢*+2dx. Therefore, f(x)=
a) 2¢™ +2¢" b) %ez" +2¢" +2x

c) " —x+3 d) e’ +1

e) et +x-2




9. The figure below shows the graph of the functions fand g. The graphs of

thtz lsnes tznﬁent t<3 the graph of g at x =-3 and x =1 are also shown. If
Bx)=f(x -g(x , what is B’(l)?
5 U x
6 T
1
b =3 y= ol fet™
| —
1 1
C) < ] >
6 ol ] >
1
d = SEEN
) 3
1 Z] NSy = g
e) 5 4 \\5
N

10.  Let y= f(x) be the solution to the differential equation %: y+xy with the
initial condition f (0) =1. What is the best approximation for f (3) if Euler’s

method is used, starting at x=0 with a step size of 1?

a) 0 b 1 ¢ 2 d 6 e 24




11.  The slope of the line tangent to the curve xy’ +x°y* =6 at (2,1) 1S
5 3
-1 b — -—d —— 0
a) ) c) 1 ) 1 e)
3x-5 _
12. j—x2—7x—18 dx =
2
x—9
a) lnL22+c b) ln( ) +C
(x_g) x+2
c) ln(x—9)(x+2)2‘+C d) 1n(x—9)2(x+2)‘+C
I, |x=9
e) Elnm'i‘c
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14.

If h(x) = tanx , which of the following limits would equal h’(% ) ?

secz(%+ h)—2
h

lim
h—0

lim
x—0

tan|7/ +h|-1
(/"h ) I

ML fim 201

Shx=T,

I only b) Il only C) III only

d)  Iand Il only e)  None of these




o) \

\ ol

Which of the following statements is true?

lim f(x)=3

x—3

lim g(x)= dne

x—l1

lim

x—2

lim

x—1

_f(x+4) e
_g(x+1)}_d

None these are true




16.

a)

n=0

xe[-2,2] b)  xe[-2,2)

, . = (2x-3)"
Find the interval of convergence for Z— :

n2"

17. For jcsc3xc0t5 x dx, the correct u-substitution is

a)
b)
c)
d)

e)

U=CSCX
u=cotx

either u=cscx or u=cotx
neither u=cscx nor u=cotx

to convert to sine and cosine




18. The function f is defined on the interval x e [—1, 5] and has the graph shown

below.

EN dn
T

Which of the following is (are) false?

L limf(x)=2
o m B)_ e
x—3 _x—3

L lim f(x)=£(3)
a) I only b) Il only C) III only

d) IandIl only e) IandIIl only




19.  Let f(x) be the function given by f(x)=3e>*-1. What is the approximation
for f(.2) found by using the line tangent to the graph of fat x=0?

a) 0 b) 18 ¢ 24 d 26 e 32

20. A curve is described by the parametric equations x=3t>-19¢ and y=e*"’
Find the slope of the line tangent to the path of the curve at r = 4.

28 2 5
)  —— by = £ ¢
28 e 5 5 2e




21. The side of a cube is expanding at a constant rate of 5 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) 90 b) 45 ¢ 135 d) 15 e 270

22. jx3lnx dx =

4 2
(4lnx—1)+c b) ic—6(4lnx—l)+c c) %(lnx—l)+c

<
4

d) 3x2(lnx—%j+c e) x*(3lnx+1)+c¢




23, If f(x)=),

n=1 2n

oo _ n-1
) z‘n(Zx n3)

n=1 2

oo (Zx_3)n+1
b) ; 2”(n+1)

d (2)6—3)”_1
) Z{ n2"!

= n(2x-3)"
0 T

n=1

= (2x-3)"
C) z( x2n—1)

, then f’(x)z




(?

25. What is the radius of convergence of the Maclaurin series for Ty

a)Ob)%c)ld)Ze)oo

26. Let g(x) be a continuous function on the interval x e [O, 1] and let g(l) =0

and g(O) =1. Which of the following statements is not necessarily true?
a) There exist a number ¢ on [O, 1} such that g(c) > g(x) forall x e [O, 1]

b)  Forallaandbin [0, 1],if a=b, then g(a)=g(b).

c) There exist a number ¢ on [O, 1} such that g(c) =

d) There exist a number ¢ on [O, 1} such that g(c) =

| W

e) Forallcin (0, 1), }Ciggg(x)= g(c)




27.  The population P(¢) of a species satisfies the logistic differential equation

dP 1 _ .
ar_ 1 _ _ ,
dt 4000 P (400 P ) , where P(0)=100. What is the end behavior of P(t) /

a) P=10
b) P=100
C) P=200
d) P=400
e) P=4000

t(in
minutes)

o @Gn | 26 32 43 24 19 24 30
m’/min)

28. Waste flows through a sewage pipe. The table above shows the rate of flow
at specific times. Using the trapezoids, the approximate total volume of waste that
flowed through the pipe over these 48 minutes is

a)  8[26+32+43+24+19+24+30

b)  8[26+32+43+24+19+24]

©)  8[32+43+24+19+24+30]
d)  4[26+32+43+24+19+24+30 ]

e)  4[26+2(32)+2(43)+2(24)+2(19)+2(24)+30]




29. Let f be the function given by f(x)=In(3—x). The third-degree
Taylor polynomial for f about x=2 is

L= (-2

a) —(x=2) 5 3
o _(x—2)2_(x—2)3

b) (x=2)="— 3

C) (x=2)+(x—2)" +(x—=2)

L2 (-2

d) (x=2) 5 3

2 G=2 (=

) (= 2 3

30.  Which of the following is the best test to prove convergence or divergence

= 3
sz“n+5” ’

n=l1

a) The Alternating Series Test

b)  The Direct Comparison Test to a Geometric Series
c) The Limit Comparison Test to a p-Series

d)  The Integral Test

e) The Ratio Test
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76.  Given the functions f'(x)and g(x) that are both continuous and

differentiable, and that they have values given on the table below.

x f’(x) f”(x) g'(x) g”(X)
5 0 2 8 0
1 8 0 0 3
g 0 0 0 -4

Then at x=8, g(x) has a:

a) Relative Maximum b)  Relative Minimum
c) Point of Inflection d)  Zero

e)  None of these

X 2
77.  Let F(x) be the anti-derivative of © 4+x . If F(-1)=3, then F(3)=
x"+1

a)  4.123 b)  7.123 ¢) 0355 d -1

e) cannot be determined

78. Iff(x)zax+b, lim f(x)=2, and lim f(x)=°°,then a+c=

X+c oo x—>-3"

a) -5 b) -1 c) 0 d) 1 e) 5




(2,0)

Graph of f

79.  The graph of the function f shown above consists of two line segments. If g
is the function defined by g(x) = J': f (t) dt , then the maximum value of g(x)

occurs at x =

a) -2 b -1 c) 0 d) 1 e) 2




80. A particle moves on a plane so that its position vector is
p(t) = <e’ +1, ¢ +2>. Its speed at t =2 is

a) 3.375
b)  8.404
c) 14.389
d) 33314

e)  70.598




81.  Which of the following pairs of graphs represent the graph of fand its

derivative f’?

L f

II.

INEE S

I1I.

a) I only b)

d) Tand II

IT only c) III only

e) Il and III only




82. Let f '(x): (ln‘x‘)(tanxz) for all real numbers except x=0. Which of the

following might be the maximum value of f(x) on —75<x<.75?

SEAL) b) (-4 0 f(41)

d  f(-75) e)  There is no maximum value

83.  The base of a solid is the region enclosed by x*+4y?=4. If each cross-
section of the solid perpendicular to the x-axis is a square, the volume of the solid
is

a)




84. If g(x)is a twice-differentiable function, where g(2)=—4 and
lim g(x)=1.5, then J; g (x)dx is

X—300
a) -2.5
b) -5.5
c) 5.5

d) non-existent

e) cannot be determined

f&®

85. The graph of f(x)is shown above. If g(x)= fo(x)dx , find g(10)-g’(10).

a) 025 b) 05 ¢c) 375 d 75 e -125




(x—1)(x+ 3)3()6—5)4
(x—1)(x+ 3)3(x—5)4 -
(x—1)(x+ 3)3(x—5)4 +

17 (x)
g"(x)
h”(x)

2
2

86. The twice-differentiable functions f, g, and 4 have second derivatives
given above. Which of the functions f, g, and 4 have a graph with exactly two
points of inflection?

a)  fonly b)  gonly ¢)  honly

d)  fand g only €)  fand h only

87. The velocity of a particle’s motion is described by <t2 +2t, 28 + 3t2>. At
t =1, the particle’s position is (3, —5). x(—l) =

a) -0.667
b)  2.333
c) -5.667
d -2

e) -7




88.  The function f(x) is decreasing on the interval x €[-1,1] and nowhere else.
The derivative f ’(x) is continuous and differentiable for all Real Numbers. Which

of the following could be a table of values for f ’(x) ?

a) b) c) d)
x f’(x) X f’(x) X f’(x) X f’(x)
2 1 2 -1 ) 0 -2 1
-1 0 -1 0 -1 -1 -1 0
0 -2 0 2 0 -2 0 -2
1 0 1 0 1 -3 1 0
2 1 2 -3 2 0 2 -3

3

89.  The graphs of 1, =2+sin(50) and r, =2 are shown above. What is the total
area inside 7 and outside r, ?

a)  1.000b)  1.571 ¢)  3.142 d)  3.125e) 4785







. & (=) ,
90. The first nine terms of the series zg are used to approximate
n=1 N

the sum of the series. According to the alternating series estimation
theorem, what is the maximum error in this approximation?

1 1 3 3
a) o3 b) 0 c) o7 d) 07 e) none of these
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