Math 3304 Fall 2015 Final Exam

Your printed name: ___D¥. Grow

Your instructor’s name:

Your section (or Class Meeting Days and Time):

Instructions:

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) during the exam.

3. This exam is closed book and closed notes. No calculators or other elec-
tronic devices are allowed.

4. The final exam consists of this cover page, 10 pages of problems containing
10 numbered problems, and 1 page of Laplace transforms.

5. Once the exam begins, you will have 120 minutes to complete your solu-
tions.

6. Show all relevant work. No credit will be awarded for unsupported an-
swers and partial credit depends upon the work you show.

7. Express all solutions in real-valued, simplified form.

8. 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.

9. The symbol [20] at the beginning of a problem indicates the point value of
that problem is 20. The maximum possible score on this exam is 200.

Problem 1 2 3 4 5 6 7 8 9 10 | Sum

Points Earned

Max. Points 20 1 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 200




1. [20] Find the explicit solution of the initial Value problem First-ovdey
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2. [20] For the differential equation y’ = y* (y* — 1)

a) Determine the equilibrium solutions (critical points) of the differential equation
b) Sketch the phase line (or phase portrait). Be sure to show your work.

c) Classify each equilibrium point as either asymptotically stable, unstable, or semi-stable.

d) If y(¢) denotes the solution of the differential equation satisfying the initial condition y(0) =0,
determine lim¢ o0 y(#).

(a) v =z ¢ = Constant = 31'-'—0 . ’“\u‘é'mre ‘!'kc e,:vimk(oﬂ um solubions sa:Hs{J

o= 3,= J(x;—\\ = sz(j-l)(!jhs So \3: o, Y= 1, and y= -l
ea‘(u-'\\t\wium solutions.

ave the

b Thenad | Sign & 9 = 9{y-0lyr
o Ay e T w0 -
©

i) A< y<o | @A) = -

(s‘\-da\e,) o<3<l U‘)(")@') ==
=-|
! ““9'“; wH®FH =

T . (.
(0\) Since -“\c e‘fvimﬂﬁm sthution 3-’-0 of ¥y=y (j "\ alyo sakifies
the inkial condution ye)=o we have &(:b)'—'-o vl ved t .

%««?Wb Qi 3@) Qo 0 =[€\_'

bt £




3. [20] Find the general solution of the following differential equation
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4. [20] Find the general solution of%e following differential equation
2y —ty —3y=+t, t>0

by using variation of parameters,
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5. [20] Find a particular solution of the following differential equation
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6. [20] Solve the initial value problem
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and calculate y(277).
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7. [20] Solve the integral equation
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8. [20] In the absence of other factors, the population of mosquitoes in a certain area increases at a rate
proportional to the current population, and the population doubles each week. There are 2,000,000
mosquitpes in the area initially, and predators eat 20,000 mosquitoes/day. If P(t) denotes the pop-
ulatioffé?nosqui’coes after ¢ days, then SET UP, BUT DO NOT SOLVE, an initial value problem that

models the populatio&r\nosquitoes.
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9. [20] Transform the differential equation
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10. [20] Given that x( () = (_1 1> ¢! is a solution of the homogeneous system
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Short Table of Laplace Transforms

f(6) =27HEF(s)}

F(s) = 2{f(t)}
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