
Mathematics 204 

Fall 2011 

Exam I11 

Your Printed Name: 7 ) ~ .  Grw~ 
Your Instructor's Name: 

Your Section (or Class Meeting Days and Time): 

1 .  Do not open this exam until you are 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 I11 consists of this cover page, 5 pages of problems containing 5 numbered problems, and a short table of 
Laplace transforms. 

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

6. Sho~v  all relevant work. No credit will be awarded for unsupported answers and partial credit depends upon the 
work you show. In particular, work must be shown on integration, partial fraction, and matrix computations. 

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 [12] at the beginning of a problem indicates the point value of that problem is 12. The maximum 
possible score on this exam is 100. 
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sin ( t )  cos ( I )  
1.[12] If ~ ( t ) =  I , compute the derivative of the inverse matrix, (4)  

- cos ( t )  sin ( t )  dt 



2.[22] Solve the initial value proble~n x' = x  + y, y' = 4x + y,  x ( 0 )  = 2, y ( 0 )  = 0. 

., x," 
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3.[22] Consider the matrix A = [; 
(a) Determine the values of a which will result in the matrix A having two complex, nonreal eigenvalues. 
(b) Solve the homogeneous linear system x' = Ax given that a = 0 . 
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4.[22] Two tanks initially hold 200 gallons of pure water each. A mixture of salt and water at a concentration of 5 
ounces per gallon flows into Tank 1 at a rate of 5 gallons per minute. The well-stirred mixture drains from.Tank 1 
into Tank 2 at the rate of 2 gallons per minute and into the environment at the rate of 1 gallon per minute. Tank 2 is 
fed only from Tank 1 and the well-stirred mixture in Tank 2 drains into the environment at a rate of 2 gallons per 

minute. If Q, ( t )  and Q2 ( t )  denote the salt content in ounces in Tanks 1 and 2, respectively, set up, BUT DO 

NOT SOLVE, differential equations and initial conditions that model the flow process. 

d ~ ,  
L I  - I 
dt roott LQ, - -Q%, 100 Q,G) = o 



5.[22] Find the solution to the integro-differential equation 

y ' ( t )+3{edry ( t - r )d r  = I  
0 

satisfying the initial condition y ( 0 )  = 0. 
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SHORT TABLE OF LAPLACE TRANSFORMS 

f (0 

1. en' 

2. t n  

3 .  sin(bt) 

4 .  cos(bt) 

5 .  ( f  * g ) ( t )  

6. f(") ( I )  

7 .  e c ' f ( t )  

8. u c ( t ) f ( t - c )  

e {f ( t ) }  = F ( s )  
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2011 Fall Semester, Math 204 Hour Exam a, illaster List 

Number taking exam: 4J 6 
Median: 84 
Mean: 80.0 
Standard Deviation: 15. q 

Number receiving A's: j 3 q 33.470 
Number receiving B's: 1 [ ,L 27.2 
Number receiving C's: 72 17.3 
Number receiving D's: 51 [%,3 
Number receiving F's: 4 1 9 .9  


