Differential Equations  4/18/08

Exam 3

Each problemisworth 10 points. For full credit indicate clearly how you reached your answer.
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1. Oneof the planar systems whose phase plane is shown a
right has two digtinct real nonzero eigenvaues, one has two
purely imaginary egenvalues, and one has two redl
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2. Givean example of aplanar linear sysem wherethe origin isa saddle.



3. If aplanar system of differentid equations has eigenvaues A, = 3, A, = 0 and associated
eigenvectorsv, = (1,0) and v, = (3,-1), write agenerd solution to the system.

dx
—=-2X- 1y
4. Thesysem has the single egenvaue A = -3, with corresponding eigenvector
dy =1x- 4y
dt

(1,2). Find asolution to this system satisfying the initid condition Y, = (2,2).



5. Find agenerd solution to the equation y” + 3y’ —4y = 0.

6. Find agenerd solution to the equation y” + 3y’ — 4y = ™.
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7. leenthatthesystemd—Y—ga4 _Y has eigenvaues A = 4 £ 2i, and an eigenvector

ﬂ
. - e@elo
correspondingto A =4 + 2i is 81 ~, write agenera solution to the system.
tig



8. Find agenerd solution to the equation y” + 9y = 29n 3t.



dyY . . ad 106
9. Supposethat— = AY hasacodfficient matrix of theform A = ~. For what vaues
dt Sa 2by

of a and b will the origin be a source?



10. Show that if A isan eigenvalue of amatrix A, with corresponding eigenvector v, then Y = é!v isa

solution to d—Y =AY.
dt



