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1.  

 

(a)   (b)   

 
(c)    (d)   

 

(e)  

 
 
 
2.  Which of the following values of k with lead   to a  

result? 
 
(a)   	 	 	 	 (b)   
 
(c)  	 	 	 	 	 	 (d)	  
 
(e)  Two of these do 
 



3.  According to the method of partial fractions, there is an equation of the form  

 

for some numbers A, B, and C. What is the number C? 

 

(a)    (b)   (c)   (d)    (e)   

 
 
 
 

x 0 2 4 8 

 2 8 0 4 

 1 0 -3 2 

 8 4 2 0 

 1 -2 0 -3 

 
0 3 9 12 

 
0 15 5 2 

 
4. If , then  

 
(a)  5  (b)  37  (c)  190  (d)  212 
 
 
 



5.    According	to	a	simple	physiological	model,	an	athletic	adult	needs	20	
calories	per	day	per	pound	of	body	weight	to	maintain	his	weight.		If	he	
consumes	more	or	fewer	calories	than	those	required	to	maintain	his	weight,	
his	weight	W	changes	according	to	the	differential	equation	

,	where	W	is	the	person’s	weight	at	time	t	

(measured	in	days).		If	the	person’s	initial	body		
	
weight	is	150,	then	his	maximum	weight	would	be	
	
	
a)		 160	lbs	 b)	 180	lbs	 c)		 200	lbs	 d)		 220	lbs 
 
 
 
 
 

6.   

 

(a)    (b)   

 

(c)    (d)     

 

(e)   

 
 
 
 
 
 
  



7.   
 

(a)    (b)  

 
 

(c)   (d)  

  
 
 
 
 
8. While preparing to watch a horror film, Mr. Maychrowitz decides to make 
himself some microwave popcorn.  As the popcorn begins to pop, he notices that 
the number of kernels popped could be represented by a logistic growth curve.  
After repeated trials and careful analysis, he posits that the differential equation

 could appropriately model the situation, where P = the 

number of kernels of corn that have popped after 30 seconds in the microwave. For 
the function , t is minutes past the first 0.5 minutes in the microwave (so when 
the microwave has been going for 30 seconds, t = 0 minutes) 
Which of the following statements is true? 
 
(A) The rate at which the popcorn is popping is greatest at the  
 
(B) The solution equation to the logistic growth is   

 
(C)  

 
(D) All these are true 
 
(E) Two of these are true 
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1. Consider the family of functions  , where k is a 

constant. 
 

(a) Find the value of k, for , such that the slope of the line tangent to the 

graph of  at  is . 

 
 
 
 
 
 
 
 
 
 
(b) For , evaluate  or show that it diverges.  Show the work 

that leads to your answer. 
 
 



(c) For , find the value of  .  Show the work that leads to your 
answer. 
 
 
 
  



2.     Dr Quattrin is very handy and can fix most things 
around the house, but plumbing is not a big part in his 
skill set.  Hence, a dripping faucet annoys him greatly.  
Despite changing the washers, Dr Q’s shower 
continued to drip.  Staring at the drop as it grew, Dr Q 
decided the droplet could be modeled as a volume of 
revolution.  After trial and error with his calculator, he 
settled on the equations  and 

 as the model for the droplet.   
 
 
 
 
 

      
 
(a) Find the area of the figure shown on . 
 
 
 
 
 
      
 
(b) Find the volume of the droplet on .  Show the anti-derivative step. 
 
 
 
 
 
 
 
 
 
 
 
 
      
 



(c) If the droplet grows at a constant rate for  before falling when
, how fast is the height changing when ? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
(d) If the droplet never fell (that is, height approached infinity) what would the 
volume of the droplet be?  Show the anti-derivative step. 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
  



Dr.	and	Mrs.	Quattrin	enjoy	the	occasional	pint	of	Ben	&	Jerry’s	Chocolate	
Fudge	Brownie,	but	they	prefer	to	let	it	soften	before	digging	in.		Research	
shows	that	ice	cream	tempers	(softens)	more	evenly	by	putting	it	in	the	
refrigerator	rather	than	on	the	kitchen	counter.		When	the	ice	cream	comes	
out	of	the	freezer,	its	temperature	is		-2	F°.		According	to	Newton’s	Law	of	
Cooling,	the	temperature	of	the	ice	cream	follows	the	differential	equation			

	 	

,	

where	y	is	the	temperature	of	the	ice	cream	at	time	t	minutes.		
	 	 	 	 	 	 	 	 	 	 	 	 	

 

a)   Above is given a partial slope field for .  Draw the 

solutions to the differential equation at (0, -2) and (0, 70). 

	 	 	 	 	
	
b)	 What	is	 ?	

	 	 	 	 	
	



c)			 Find	the	particular	solution	to	the	differential	equation	

,	given	that	 .	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	 	 	 	 	 	 	 	 	 	 	 	  


