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1. If , then  

 
a)    b)    c)   
 

  d)    e)  
 
 
   
 
2. = 
 

a)        b)               c)      

 

  d)   e)  
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3.  

 

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

              
 

 
 

4.  

 

a)   

 

b)   

 

c)   

 

d)   

 

e)  
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5. The	graph	of	the	function	f	is	shown	below	for	0	≤	x	≤	3.	 

 

Of	the	following,	which	has	the	smallest	value?	

a)	 	

b)	 Left	Riemann	sum	approximation	of	 	with	6	equal	sub	intervals.	

c) Right	Riemann	sum	approximation	of	 	with	6	equal	sub	intervals.	

d)	 Midpoint	Riemann	sum	approximation	of	 	with	6	equal	sub	intervals. 

e)		 Trapezoidal	sum	approximation	of	 	with	6	equal	sub	intervals. 
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6. If , then  

 

(A)  (B)  (C)   (D)  (E) divergent 

 
  
              
 

7. Let .  Which of the following statements is true 

about ? 
 
I.   is continuous at x = 0. 
II.   is differentiable at x = 0. 
III.   has a local maximum at x = 0. 
 
a)  I only   b)  II only   c)  III only  
 
  d)  I and II   only   e) I and III only  
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8. The graph of , the second derivative of f, is given above.  Choose the 
answer that represents the graph of . 
 
 
A)       B)     C) 

          
 
D)     E) 
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9. Let f be a differentiable function such that  and .  If the 
tangent line to the graph of f at  is used to find an approximation to a zero of 
f, that approximation is  
 
a)  0.4 b)  0.5 c)  2.6 d)  3.4 e)  5.5 
 
 

              

 

10. Which of the following three tests will establish that the series  

converges? 
 

I. Direct Comparison to   II. The Ratio Test   

III. Limit Comparison to   

 

(A) I only         (B) II only        (C) I and II only        

 

   (D) I and III only           (E) I, II, and III 
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11.  
 

a)   b)    

 

c)   d)   e)  

   

 
 
   
 
 

12. Find if   

 

a)    b)   

 

c)    d)   

 
e) None of these 
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13. Which of the following graphs is of the solution y=f(x) to the differential 

equation ? 

 
a)        b)      
  

   
 
c)        d)   
 
 

   
 
e) None of these 
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14. Let  for , where the graph of the differentiable 

function f is shown above.   
 

a)   b)    c)          

 

d)   e)  
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15. On which of the following interval is the graph of  
both decreasing AND concave up? 
 

a)   b)   c)   

 

  d)   
 

(e)  

  
 

 
    
 

16.  
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b)  

c)  

d)  

e)  
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17. The Mean Value Theorem does not apply to  on  
because 
 
a)   is not continuous on  
 
b)   is not differentiable on  
 
c)  
 
d)  
 
e)  None of these 
   
 
              
 

18.    = 

 

a) 0 b) 1 c)  d) 3 e) DNE 
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19. A completely artificial coordinate system called Maychrowitzian defines 
points as , where  and .  Which of the following would 
be the Maychrowitzian form of the slope of the line tangent to ? 

 
a)    

 

b)    

 

c)    

 

d)   

 

e)  
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cotµ+ 3+ cscµ( )cosµ
3+ cscµ( )csc2 µ + cot2 µcscµ

3+ cscµ( )csc2 µ + cot2 µcscµ
cotµ − 3+ cscµ( )cosµ

cotµ − 3+ cscµ( )cosµ
3+ cscµ( )csc2 µ + cot2 µcscµ

3+ cscµ( )csc2 µ + cot2 µcscµ
cotµ + 3+ cscµ( )cosµ



20. Given the functions  and  that are both continuous and 

differentiable, and that have values given on the table below, find , given that 

. 

 

x     

2 4 -2 8 1 

4 10 8 4 3 

8 6 -12 2 4 

 
a) -189  b) -90  c) 0 d) 47  e) 64 
 
 
 
 
 
 
              

 
  

( )f x ( )g x
h′ 4( )

h x( ) = f 2x( )⋅g 12 x
⎛
⎝⎜

⎞
⎠⎟

( )f x
 
f ′ x( ) ( )g x

 
g′ x( )



21.  

 

(a)   (b)   (c)  

 (d)    (e)  
 
  
 
 
 
 
 
              
 

22. The interval of convergence for the series  is 

 

a)   b)   c)  

 

d)   e)  
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23. The graph below is  on .   
 

 
 

Which is true at point A of the polar graph shown? 
 

 
  

a)   b)   c)         d) not enough information 
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24. Let  be a function such that  and .   

What are the first three non-zero terms of the Maclaurin polynomial of ? 

 

a)  

 

b)    

 

c)   

 

d)  

 

e)   
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25. Below is the graph of the polar curve  on . 

 
 

Which of the following integrals represents the area inside the outer loop but 
outside the inner loop of the curve? 
 

a)    

 

b)    

 

c)  

 
 

d)      

 

e)  
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26. Let the function f be differentiable on the interval  and define g by 

.  Use the table to find . 
 
 
 

 
 
 

a)  0.8  b)  1.2  c)  1.6   d)  2.0  e)  2.4 

  

              
 

27. If , then is 

 
a) convergent. 
 
b) divergent because  does not exist. 

 
c) divergent because  does not exist. 
 
d) divergent because neither  nor  exist. 

 
e) none of the above. 
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28. Which of the following could be a slope field for the differential 
equation ?  

a)  b) 

  
c)  d) 

  
   
 
  

  

dy
dx

= x+ y2



29. Let  be the velocity, in feet per second, of a skydiver at time t seconds, 
.  After her parachute opens, her velocity satisfies the differential equation 

 with .  Which of the following must be true? 

 
a)    
 
b)   
 
c)    
 

d)   

 
e)   
 
 
              
 

30. The series   diverges because  

 

I. The terms do not tend to 0 as n tends to ∞. 

II. The terms are not all positive.  

III.  

 
a) I only     b) II only  c) III only  
 

d) I and II only   e) I and III only   
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76. The function  is defined on the interval  and has the graph 
shown below. 

 
 
Which of the following is (are) true? 
 

I.   

II.   

 
III.   

 
a)  I only   b) II only   c) III only   
 
d) I and II only  e) I and III only   

              

 
  

f x∈ −1, 5⎡⎣ ⎤⎦

lim
x→3
f x( )= 2
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⎣

⎤
⎦ = f 3( )



77. In the classic 2002 Amusement Park problem, equations  and  were 
given, representing the rate at which people were entering and leaving the park 
respectively, for time , the hours during which the park was open, with 
t=9 corresponding to 9 am.  Let us assume that .   Which of the 

following is the best interpretation of ? 
 
a) The number of people in the park at 4 pm.     
b) The number of people entering and leaving the park before 4 pm  
c) The average number of people in the park between 9 am and 4 pm.   d) The rate at which the number of people in the park is changing at 4 pm. 
e) The rate of change of how quickly the number of people in the park is 
changing at 4 pm.   
 
 
              
 

78. The concentration of a certain drug during the first 20 hours after it has been 
administered can be approximated by  

 

where t is the time in hours after the medication is taken and  is the 
concentration in percent.  Determine the average concentration during the first ten 
hours after the medication was taken.  

a)   0.101   
 
b)   0.480   
 
c)   3.502  
 
d)   7.719  
 
e)   11.989 
  
   

E t( ) L t( )
9 ≤ t ≤ 23

F t( )= E t( )− L t( )
F 16( )

p t( ) = 300t
6t 2 + 5

, 0 ≤ t ≤ 20

p t( )



79. Let  be the solution to the differential equation  with 

the initial condition .  What is the best approximation for  if Euler’s 
method is used, starting at  with a step size of 1? 
   
 a)  0 b) 1 c) 2 d) 6 e) 24 
  
 
 
 
   
 
80. The first derivative of the function  is defined by  
 

 for . 

 
On which of the following intervals is  concave down? 
 
a)  
 
b)   
 
c)   
 
d)   
 
e) None of these  
   
 
   
 
 
  

 
y = f x( )

 

dy
dx

= y+ xy

  
f 0( ) =1

  
f 3( )

  x = 0

g x( )

g′ x( )= 20xsin 1− 2x( )
x2 + 4

0 ≤ x ≤ 3

g x( )
x ∈ 0, 0.5( )∪ 2.071, 3( )

x ∈ 0.5, 2.071( )

x ∈ 0, 0.256( )∪ 1.354, 2.827( )

x ∈ 0.256, 1.354( )∪ 2.827, 3( )



81. A particle is moving along the x-axis such that it position is given by 
 for .  When does the particle stop in order to switch 

from moving right to moving left? 
 

a)   only  b)   only  c)   only 

 

d)   and    e)  never 

 
 
   
 
82. A rocket rises vertically from a point on the ground 75,000 feet from a radar 
station.  If the rocket is rising at a rate of 40000 ft/min at the instant when it is 
100,000 feet high, what is the rate of change, in radians/min, of the rocket’s angle 
of elevation from the radar station at that instant? 
 

a)  b)     c)       d)  e)  

   
 
 
  

x t( )= −4t3 +9t2 −6t − 2   t ≥ 0
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83. The position vector of a particle is moving in the xy-plane is given by 
.  Find the speed at . 

 
a)  343 .601  b) 340.487  c) 254.940  
 

d) 238.525  e) 90.003 
 
 
   
 
 
  

6t t 2 +1, t 2esin5t t = 7.5



 

84.  The graphs of  and  are shown above.  If , then 

 

 
a)     
 

b)     

 

c)   

 

d)  

 
e) does not exist    
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85. If 
 
and , then  

 
a)   b)   c)   d)    e)   

  

 
   
 
 
86.  The base of a solid is the region bounded by  and  for 

.  If each cross-section of the solid perpendicular to the x-axis is a square, 

the volume of the solid is 
 
(a)  0.306   (b)  0.256   (c)  0.315   (d)  0.286  (e)  0.257 
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87. Consider the following statements: 
 

i. The series converges by the Ratio Test. 
ii. The Ratio Test is inconclusive. 
iii. The series converges by the Alternating Series Test. 
iv. The series converges absolutely. 
v. The series converges conditionally. 

 

Which apply to the series  

 
a) Statements i. and iii. are both true. 
 
b) Statements ii. and iv. are both true. 
 
c) Statements i. and iv. are both true. 
 
d) Statements i. and v. are both true. 
 
e) Statements ii. and v. are both true. 
 
   
 
  

−1( )n n
n2 +1n=1

∞

∑



88. The velocity vector of a particle is moving in the xy plane is given by 
, and the position at time  is .  The position at time  is 

 
a)   b)    c)  d)     
 
e)  
 
   
 

 

89.  Given the Maclaurin polynomial for  is , which of 

the following might be the graph of ? 
 
a)  b) 

  
 
c)  d) 
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90. The first nine terms of the series  are used to 

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

 

a)          b)  c) 
   

d)  e) none of these  
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