
Mathematics 204 

Spring 2012 

Exam I 

[1] Your Printed Name: _ _J:Dr.L---'1.:........:..... -~__,'(''--'Q'-W_:_:_ _________ _ 

[ 1] Your Instructor's Name: -----------------------------------

Your Section (or Class Meeting Days and Time): --------------

1. Do not open this exam until you arc instructed to begin. 

2. All cell phones and other electronic devices must be turned off or completely silenced (i.e. not on vibrate) 
for the duration of the exam. 

3. You are not allowed to use a calculator on this exam. 

4. Exam I consists of this cover page and 4 pages of problems containing 7 numbered problems. 

5. Once the exam begins, you will have 60 minutes to complete your solutions. 

6. Show all relevant work. No cr·cdit will be awarded for unsupported answers and partial credit depends upon the 
work you show. 

7. You may use the back of any page for extra scratch paper, but if you would like it to be graded, clearly indicate in 
the space of the original problem where the work is to be found. 

8. The symbol [14] at the beginning of a problem indicates the point value of that problem is 14. The maximum 
possible score on this exam is I 00. 

problem 0 1 2 3 4 5 6 7 Sum 

points 
earned 
maximum 
points 2 12 14 14 14 14 14 16 100 



1.[12] ClassifY each differential equation by completing the columns in the following table. For each nonlinear 
differential equation, CIRCLE a term that makes it nonlinear. 

Differential Equation Order? Linear? (YIN) 
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2.[14] Find the explicit solution to E3satisfying the initial condition y(O) = 1. 
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3.[14] Find the general solution of ( 20 + t) y' + 2y =% ( 20 + t) on the interval t > 0. 
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4.[14] A population of insects in a certain region has a daily birih rate that equals the square of the current 
population. Assume that the population's daily death rate is triple the current insect population. On any given 
day, there is a net migration into the region of2 million insects. Ifthere are haifa million insects initially, write, 
BUT DO NOT SOLVE, an initial value problem which models the population of insects in the region at any time 

t > 0. 
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5.[14] For the autonomous differential equation y' = y 4 +4/ +3/, 
(a) find the critical (or equilibrium) points; 
(b) draw the phase line (or phase portrait); 

(c) classify the critical points as asymptotically stable, unstable, or sern istable. 

(d)If y(0)=-2,determine limy(t). 
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6.(14] Find the general solution of each differential equation. 
(a) 6y"+17y'+5y=O 

(b) y"- 6 y' + 25 y = 0 
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7 .[ 16] Given that Y1 (t) = ! 2 is a solution of the differential equation t 2 y" + 2ty'- 6 y = 0, use reduction of order 

to find a second linearly independent solution y2 on the interval t > 0. Verify the linear independence of y and 
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Y2 on t > usmg the Wronskian. 
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2012 Spring Semester, Math 20-t Hour Exam~' Master List 
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Number taking exam: 32.9 Number receiving A's: ~4 2,S, ~ 1. 
Median: 92. Number receiving B's: go 2.7.4 
Mean: 19·0 Number receiving C's: '3.5" .:u.s 
Standard Deviation: ~~.5" Number receiving D's: .3~ IO • 0 
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