
MAT 146 Extra-Credit Problems: Differential Equations Applications 
Name(s)  ______________________  Calculator Used ____________  Score  ____________________  

You may complete one or more of the problems on this sheet. For each solution, you must provide complete 
and accurate calculus-based evidence. Include clear and specific definitions for any and all variables you 
introduce, identify and justify all relationships and manipulations that are part of your response, and present 
a clear statement of your answer. Start each new solution on a separate sheet of paper. 
 
You may confer with me and no more than two other students in our class in exploring these problems, and 
no one else. You may use our print textbook as well as the ebook that accompanies WebAssign. 
 
Because answers to virtually every problem ever posed can be found through Internet searches, you may not 
use the Internet or any other resources as you explore and solve these problems. You may use a calculator. 
 
When you submit your solutions, please also turn in this cover sheet with signatures of the group 
submitting the solutions. 
 

Your signatures here provide certification and verification that you have followed all the 
guidelines described here and have no knowledge of any other group not following the guidelines. 

 
 
 
 
 (1) ____________________________________   _______________________________________  
 (print name)   (signature) 
 
 
 
 (2) ____________________________________   _______________________________________  
 (print name)   (signature) 
 
 
 
 (3) ____________________________________   _______________________________________  
 (print name)   (signature) 
 
 
 
 
 
  



 

 
(A) On Friday, December 24, 2004, it started snowing at a heavy and steady rate. A snowplow began 

plowing at 12 noon, going 2 miles the first hour and 1 mile the second hour. What time did it begin 
snowing? 
 
 

(B) The following reaction scheme is suggested as a way to model 
the human body’s processing of ethanol, where A represents the 
concentration of alcohol in the stomach, B represents the 
concentration of alcohol in the blood, and C represents the 
concentration of byproducts in the blood after the alcohol is 
metabolized by the liver. 

 
 

Within this reaction scheme, we assume these reaction rates: 
!"
!"
= −𝑘!𝐴  and  

!"
!"
= 𝑘!𝐴 − 𝑘!𝐵, where A and B represent 

the concentrations indicated above. 
 

If we know 𝐴 0 = 𝐴!  and  𝐵 0 = 0 as well as the 
experimental data shown in Table 1, show how to determine the 
function B(t). 

 
 
 

(C) Suppose that y represents the number of people that know a rumor at time t and that there are 
M people in the population. For these parameters, one model for the spread of the rumor is that “the 
rate at which the rumor is spread is proportional to the product of those who have heard the rumor 
and those who have not heard it.” 
 
Generate a differential equation to represent this situation, solve it using separation of variables to 
determine a general solution, and then use your general solution to respond to the following 
questions: 
 

In	  a	  school	  with	  800	  students,	  4	  students	  begin	  spreading	  the	  same	  rumor	  at	  
8	  am	  Monday	  morning.	  By	  10	  am	  that	  same	  day,	  40	  students	  in	  all	  know	  the	  
rumor.	  	  
(i) How	  many	  students	  will	  know	  the	  rumor	  by	  12	  noon	  that	  day?	  
(ii) If	  the	  rumor	  continues	  to	  be	  spread	  at	  the	  same	  rate	  starting	  at	  8	  am,	  

what	  is	  the	  shortest	  number	  of	  hours	  until	  at	  least	  75%	  of	  the	  school	  
students	  know	  the	  rumor?	  

 
 
 


