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MATH 54, FALL 2007
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1. (7 pts) (a) Find all eigenvalues of [ _110 1

} . (You may express your answer in polar form or

in coordinates.)
The characteristic polynomial is A2 + 9. Thus its roots £3i are the eigenvalues.

(b) Choose one of your eigenvalues from (a) and find its associated eigenvector(s).

Let’s do 3i. We have that Eigs, is the kernel of [ 1__182 1 1_ 3 ] . Let’s row reduce this:
L =30 1 X 1531 1 % 1 %
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(Using =5 = 105 10 = 2 in the first step.)
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The kernel of this is
2. (3 pts) Find the general solution to y” + 3y’ + 2y = 0.

This is a second order linear equation, so we seek a two-dimensional family of solutions. We guess
e"”. Plugging this in gives

0 =7r2e"™ 4 3re’™ + 2" = ™ (7“2 + 3r + 2) .

Because €' is nonzero for some z (in fact for all x), we must have

r4+3r+2=0
(the “auxiliary equation”). We can factor this as (r + 1)(r +2) = 0 (or use the quadratic formula)
to see that the roots are r = —1 and r = —2. Thus the solutions are y; = ¢ ® and ¥, = e~2%, so

the general solution is
y(x) = Cre " + Che .



