Exam 3

Differential Equations

4/18/08

Each problem is worth 10 points. For full credit indicate clearly how you reached your answer.

1. One of the planar systems whose phase plane is shown
at right has two distinct real nonzero eigenvalues, one has

e

two purely imaginary eigenvalues, and one has two real

eigenvalues, one of which is zero. Identify which is

which.
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2. Give an example of a planar linear system where the origin is a saddle.
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If a planar system of differential equations has eigenvalues A, = 3, 4, = 0 and associated
eigenvectors v, = (1,0) and v, = (3,-1), write a general solution to the system.
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4. The system J has the single eigenvalue A = -3, with corresponding

Y —1x-4 y
dt
eigenvector (1,1). Find a solution to this system satisfying the initial condition Y, = (2,2).
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5. Find a general solution to the equation y” + 3y’ — 4y = 0.
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6. Find a general solution to the equation y” + 3y’ — 4y = ¢
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7. Given that the system —— =
dt

corresponding to A =4 + 2/ is [

WY ey
246

)Y has eigenvalues A = 4 + 2;, and an eigenvector

1
i) write a general solution to the system.
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8. Find a general solution to the equation y” + 9y = 2sin 3t.
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9. Suppose that}; = AY has a coefficient matrix of the form 4 = [
values of @ and b will the origin be a source?
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10. Show that if A is an eigenvalue of a matrix A, with corresponding eigenvector v, then Y =

N
¢Mv is a solutionto — = AY .

dt
o ~ay - .
u;e_{\) ¥ Y:Q_HV) (]?Y=?\e_)\+\?,5d (¢ s pLL,ua n the
JalOES . BAe . che. Atk unoviest®
¥ e
C‘::“'E okl Y

A
31
A A

b% deSmibion- & ai%zn\!\ecl"m‘:?) )\‘? = A\?
A

1]

26, TNte  wst FL“% ik in, and f m"k‘«ia/;
1}:?_“’(} s o soludigng

,(j,'% don .





