Mathematics 204
Spring 2013

Exam]I

[1] Your Printed Name: ____P¥. Gevow

[1] 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 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 credit 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 exira scratch paper, but if you would like it to be graded, clearly indicate in

the space of the original problem where the work is fo 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 100,
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1. Find the general solution of each differential equation.
r 3 3 _
[71 @ ¥ —57'y=0 xt leads 46 v-5K'=c s0 ¥ = + =5

J=¢
wt -n{st .
e %auxal sdukion is |YyW&l= cleﬂ ¥ c:_eﬂs wheve. aiaml o, ore a.rlvatmb

Constants.

"

-l t,ll—""
y X

2 - - -
S lesds to ve 1m0 So ¥= o = odfi

)5

[71 () y'+y'+y=0 Y
-

The yne-/al solution is 3@) = e z'( clcos(fi{;){- C,_si“(fz-b)) wheve ¢ ond ¢ ave

arl;rb(Mj constanks.

1

In(5
2.[12] Solve the boundary value problem y"—4y'+4y=0, y(0)=5, y[——g—)) =0.

5:@‘4: n 'H”C > leaJS "‘D Tz—‘h(' +4 =0 = (f-z—')tzo So ¥Y=2 wih mulft-
?licﬂ’rj Jwo. The 63\“’(*\ solution of the DE is Eﬁ_b)f- c,ezt-l— q&‘l;e.vb wheve ¢ and
¢ ave axbitfaxt.) constants . We wow arrlv the Hwo u.vtold.fj conditions.

o
5=y(o)= qerope = ¢,

n(5) ns _ Ins = T
ooy (P - sl SET) e S
= Zie

)

pnpp—

t 2t
Trevefore \a(_'b) - 5e - Jote } solves the BVP.

J(S)




3. Consider the differential equation )’ =120y —0.1y”.
[5] {a) Determine the critical (or equilibrium} points of the differential equation.
[5] (b) Draw the phase line of the differential equation. Be sure to SHOW YOUR WORK.
[4] (c) Classify each critical point as asymptotically stable, unstable, or semistable.
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4.[11] Classify the following differential equations by filling in the corresponding table entries.

order? linear? homogeneous?
4y"-3sin(t) ¥ +8 =0 2 | Yes No
W' + ¥ sec (1)+121=0 4 No (ne{: dﬂ‘i‘-‘l“f:)
B4+ i =0 \ Yes No
t%{%w)ﬂy 3 Yes Yes
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5.[14] Find an explicit general solution of the differential equation )/ —ty2 =F. 4—( F * ovder ) non[inw )
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wheve € is an M'o]’l:\(wrg constant .

6. A trout population in a remote stream at time # has a birth rate that is 120 times the population at that instant
and a death rate that is equal to one tenth of the square of the population at that instant.
[11] (a) Write, BUT DO NOT SOLVE, an initial value problem that models the trout population at any time

t > 0 if the stream was initially stocked with 4000 trout.
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[4] (b) Without solving the initial value problem, predict the trout population in the stream after a long time
and justify vour answer.
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7. Consider the initial value problem #y'—y =t+ -11‘—, ¥y (1) = 0. ( ot ov&e'f} \(neay , uouhomoseneous)
{14} (a) Solve the inifial value problem.

[2] (b) Determine the largest interval in which the solution is defined.
[2] (c) Determine how the solution behaves as ¢ —>co.
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