Math 3304 Spring 2015 Final Exam

Your printed name: Q\D I ‘&Sr(\ NS

Your instructor’s name:

Your section (or Class Meeting Days and Time):

Instructions:

1. Do net open this exam until you are instructed to begih.

2. All cell phones and other electronic neisemaking devices must be turned
off er 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. Final exam consists of this cover page, 8 pages of problems containing 8
numbered problems, and 1 page of Laplace transform table.

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 [25] at the beginning of a problem indicates the point value of
that problem is 25. The maximum possible score on this exam is 220.

Problem 1 2 3 4 5 6 7 8 | Sum

Points FEarned ¢

Max. Points 25 | 25 | 25 | 25 | 35 | 25 | 35 | 25 | 220




1.- [25] For the differential equationy’ = (y —2) (y — 3) (y +6),

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. 7

d) If y(¢) denotes the solution of the differential equation satisfying the initial condition y(0) = 0,
determine limy o0 y(t).
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2. Find the general solution of the following differential equations /\ -2 ’)Uq"r 20+ 4 )
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3. [25] Solve the initial value problem
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4. [25] Find the general sqlution of differential equation

y" +y' — 6y = 5cos(t).
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5. a) [5] Express the function Ca ) i %,c.; 5%4%
t+1, 0<t<2,
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in terms of the unit step (Heaviside) function.
b) [30] Selve the initial value problem

Y +y=14u(t)+ (t—-2)ux(t), y(0)=0 ¥ (0)=0.
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6. [25] Solve the initial value problem

xX'=x-5y, x(0)=1
y=x-38y, y0)=1
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7. [35] Find the general solution of the differential equation system

tx'z(i);)x, t>0.

You may use the following fact about the differential equation system tx’ = Ax, t > 0: If x = v ' is
a solution for a constant vector v and a.constant r, then v and r must satisfy (A — rI)v = 0.
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8. [25] Find a particular solution of the nonhomogeneous system

;{10 2t
(3 )= (20)
t
You may use that x = C; ( _ 3Zt ) +C ( 32(3 ) is the general solution of the associated homoge-

neous system.
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Short Table of Laplace Transforms

f(t) =27 HF(s)}

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