Differential Equations  4/14/06

Exam 3

Each problemisworth 10 points. For full credit indicate clearly how you reached your answer.

If aplanar sysem of differentid equations has eéigenvaues A, = 3, A, = -2 and associated

eigenvectorsv, = (1,0) and v, = (3,-1), write agenerd solution to the system.

1.

2. Classfy each of the following planar systems’ equilibria as sources, sinks, saddles, centers, spira

sources, or spird sinks.
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dx

— =-2x- 3y
3. Find dl eigenvdues of the system of differentid equations dy .
—= 3Xx-2
dt y
dx
— =3X+2y
4. Given that the egenvaues of the system dy are A, =3 and A, =-2, find the
7 =_ 2
dt y

associated elgenvectors.
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5. Expressthe eigenvaues of aplanar system with coefficient matrix A = ga 9
-4 -Pg
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6. Given that aplanar sysem with coefficient matrlxg 0 - has
1%}
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Asasolution, find a particular solution mesting the initid condition Y, = (2,0).



7. Provetha if A isan eigenvaue of amatrix A, with corresponding eigenvector v, then Y = e'v isa

solution to d—Y =AY.
dt
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9. Forwhat red vauesof a and b will the planar system% = g’; OEY have a center?
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10. Suppose the matrix A with real entries has complex eigenvalues A = o + i and | = o —ip.
Suppose also that Y, = (X, + 1y;, X, + 1Y,) iSan eigenvector for the eigenvadue A. Show that Y_O:

(X, —iy1, X, —1Y,) isan eigenvector for the eigenvaue 1. Inother words, the complex conjugate
of an egenvector for A isan eigenvector for | . [Blanchard et d. 2™ p. 299]



