Quiz 9 Solutions
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The characteristic polynomial is (A — 1)> =1 = A(A —2) = 0. So we get
eigenvalues of S are A\1 = 2 and Ao = 0 with corresponding orthonormal
eigenvectors
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2. The auxiliary equation is 2 + 2r +3 =10, so r = —1 £ iv/2 and so
y(t) = cre ! cos (t\/§) + coe 'sin (t\/ﬁ)
is the general solution.

3. The auxiliary equation is 75 — 472 + 5r — 2 = (r — 1)*(r — 2) = 0. Since 1
is a double root, the general solution is

y(t) = cre! + cote! + c3e?t.



Differentiating, we get
Y (1) = (c1 + 2)e! + cotel + 2c3e?
and
y"(t) = (c1 + 2c9)e’ + cate! + 4eze?

So
1=y(0)=c1 +c3

2=19'(0) =c1 + o+ 2c3
3=19"(0) = c1 + 2¢9 + 4c3

Solving the system of linear equations, we get ¢; =1, co = 1, and ¢3 = 0. So

y(t) = e +te!



