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INSTRUCTIONS: PLEASE WORK ALL FIVE PROBLEMS BELOW. PLEASE 
WRITE YOUR NAME ON EACH PAGE. NO CALCULATORS, BOOKS, PA
PERS, OR NOTES ARE ALLOWED. 

NAME: 56 I~,j 16 ~l S· 

1. (20 points). 
Find the most general and then the unique solution to the ODE with the 

given initial condition: 
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2. (20 points). The population of squirrels on campus begins with an initial 
population of 100. The population increases at a rate of 5% per year so r = 1/20. 
The campus hawks eat 10 squirrels per year so k = -10. Assume the growth 
and eating are done continuously throughout the year. How long does it take 
for the squirrel population to go to zero? The ODE satisfied by the population 
P(t) at time t 2:: 0 is 

P/(t) = rP(t) + k. 
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3. (20 poin.s). Find .he unique Solution '0 the initial value PfObl""" 

(1 + t)y' + Y =::: 3t2 , yeO) 2,for t ~ O. 
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4. (20 points). A 400 liter .water. A polluted stream du~ldillg.pond initially contains 2 . 
pond. The polluted water h ps 2 liter per minute of ollu 00 hters .of pure 
Water flows out of th as a concentration of 2 p ted water mto the 

e pond more slowly at 1 lite~rams p~r hter of pollutant, 

a. 	How many min' per mmute, 
utes does It take until th 

h. 	What is the 1 e pond overflows? 
vo ume of water in the 

c. 	Let Q(t) be the a pond at any time t;::: O? 
F' d Q( mount ,of pollutant . a lme t 2: 0,m t), Remember' ' ill grams, in the pond t t' 

dQ
(it [flow in] - [flow out] . 

J./ d. 	How much pollutant is in the p0 nd ' when ,t overflows' 
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5. (20 points). The velocity of a body of mass m > 0 falling in a uniform 
gravitational field with constant 9 > 0 and experiencing air resistance "I > 0 
satisfies the ODE 

dv 
m dt = -my "IV, vet = 0) = O. 

a. Find the unique solution to the ODE. 

h. What is the terminal velocity? 

c. How long does it take to reach one-half of the terminal velocity? 
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