
Mathematics 204 

Fall 2010 

Exam I 

Your Printed Nnme: 37. Gqod 

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 noisemaking devices must be turned off or completely silenced (i.e. not on 
vibrate) for the duration of the exam. 

3.  Exam I consists of this cover page and 5 pages of problems containing 7 numbered problems. 

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

5. Show all relevant work. No credit will be awarded for unsupported answers and partial credit depends upon the 
work you show. In particular, all integrals and determinant computations must be done by hand. 

6. 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. 

7. The symbol [I51 at the beginning of a problem indicates the point value of that problem is 15. The maximum 
possible score on this exam is 100. 

points 
earned 
maximum 
points 12 

1 2 3 4 5 6 7 S u m  

13 15 15 15 100 A 15 15 



1.[15] State the order of each of the following differential equations. Are they linear or nonlinear? For each 
nonlinear equation, CIRCLE a term that makes it nonlinear. For each linear equation, tell whether it is homogeneous 
or nonhomogeneous. 

DO NOT SOLVE ANY OF THESE EQUATIONS. 

Differential Equation 

- 

X I - t ~ n ( t ) x  =e-'  

xr - t@ e-I 

y m  + ty' + cos2 ( t )  = 0 

Order? 

2 

I 

I 

2 

3 

Linear? 

No 

y e s  

N o 

No 

Yes 

Homogeneous? 

No 

Yes 



2.[15] Find the solution of the initial value problem y' -sin ( I )  y2 = 0, y (0) = 11 3. 

ist or&, n e n l i w f  . ksc scpa/d;on of vax l&es .  

3 
3.[15] Find the general solution of the differential equation (20 + t )  y'+ 2 y  = ;(20 + f )  . 



4.[12] Consider, BUT DO NOT SOLVE, the differential equation y' = (4  - y2) y2.  

(a) Determine the equilibrium solutions (critical points) of the differential equation. 
(b) Classify each equilibrium solution as asymptotically stable, unstable, or semistable. Justify your answers. 

(c) If y  = y ( t )  denotes the solution of the initial value problem y' = (4 - y2) y2, y(0)  = 1, use your answers in 

part (b) to determine limy ( t )  . 
I+oo 

5.[13] A 100 gallon tank originally contains 20 gallons of water and 5 pounds of salt. Then water containing 11 2 
pound of salt per gallon is poured into the tank at a rate of 3 gallons per minute, and the well-stirred mixture leaves at 
a rate of 2 gallons per minute. Set up, BUT DO NOT SOLVE, an initial value problem that models the amount of 
salt in the tank for times t  between 0 and 80 minutes. 

Let &k) Aefi&e #w. n u n k d  p o u n h  o$ salt i~ h e  b w k  at ti= t M.(*-LC+CS. 

W e  usc = 
~ c t  M e  = W e  54 - Rake 0u.b - 



6.[15] (a) Find the general solution of 2y" - 5 y' - 3y = 0 .  
(b) Find the general solution of yw + 4y' + 5y = 0.  

(c) Do the functions f ( t )  = t and g ( t )  = te' form a fundamental set of solutions of tZy" - t  ( t  + 2) y' + ( t  + 2 )  = 0 

on the interval t > 0 ? Give reasons for your answer. 
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7.[15] Given that y, ( x )  = ex is a solution to xyn + ( I  - 2 x )  y' i- ( x  -1) y = 0 on the interval x > 0 ,  use reduction 

of order to find a second solution that is not a constant multiple of y, . 
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