MATH 520 (Section 001) ~University of South Carolina
Prof. Meade ' Spring 2008-

Exam 3 . Name: l"\ eV
April 10, 2008 [

Instructions:

1.

There are a total of 6 problems on 7 pages. Check that your copy of the exam has all of the
problems.

Calculators may not be used for any portion of this ezam.

. You must show all of your work to receive full credit for a correct answer. Correct answers

with no supporting work will be eligible for at most half-credit.

Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

. Check ydui work. If I see clear evidence that you checked your answer (when possible) and

you clearly indicate that your answer is incorrect, you will be eligible for more points than if
you had not checked your work. '

Problem Points Score
1 15
2 20
3 10
4 15
5 20
6 25
Total 105
Good Luck!

Honor Code Statement

I understand that it is the responsibility of every member of the Carolina community to dphold
and maintain the University of South Carolina’s Honor Code.

As a Carolinian, T certify that I have read the instructions for this exam and have neither given
nor received unauthorized aid on this exam.

Signature / Date
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1. (15 points) Find the general solution to the nonhomogeneous first-order linear differential

equation
Y+ 2y = 413",
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2. (20 points) Use the Method of Variation of Parameters to find a particular solution to
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3. (10 points) Consider the autonomous differential equation g’ 4 4y? — y* = 0.

(a) Find all equ1hbr1um solutions.
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(b) Sketch the phase line.

(c) Determine the stability of each equilibrium solution.
\i = Q R [VaTa N -))i'L'\_‘Ok-O
y=o © & A - s\eldy

(=L Y s\ L’h



4. (15 points) Consider the system of differential equations

' =3y% o =cos(z).

(a) Find the differential equation for the trajectories of this system.
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(b) Find explicit formulas for the trajectories of this system.
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5. (20 points) Consider the system of differential equations

mf

= r—-2y+3
Yy = —-2z+y+3.

(a) [8 points] Find, and sketch, the nullclines for this system. Identify any ethbnum
solution for this system.
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(b) [4 points] Fmd a second—order differential equation that is equivalent to this first-order
system of dlﬁ”erentlal equations.
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(c) [8 points] Find the solution to the first-order system of differential equatlons in (c).
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(a) [20 points] Find the elgenvalues and elgenvectors for the matrix A. )
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(b) [EXTRA CREDIT: 5 points] How many linear trajectories are there for 2/ = Az?
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