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DongGyu Lim

1. (6pts) Solve the following differential equation by variation of parameters:
y' +y=tan?t

Hint. Scigstt = %25:’5 =sect — cost and [sect = log(tant + sect).
Solution. First of all, the auxiliay equation is 72 + 1 = 0, so 7 = 7i and we have y;(t) = cost and ya(t) = sint.
For later use, let's compute W[y, 2] = 195 — y}y2 first. Itis cos? t + sin?t = 1. Using variation of parameters,

one gets

V1YL + vhys =0 vy = —ya2f /aW [y1, yo]
vy +vhyh = fla vy = y1f/aW y1, ya] where Wy1, y2] is the Wronskian.
vi = —sinttan®t so that vy = [ —sinttan®t = Now, vg = [costtan®t = [ Scl%ztt
_ f Sinztdt.
Cos.t3 ) /Sith/ICOSQtdt
_/&t :/m._smtdt cost cost
cos?t cos?t 1
1—¢? Z/(—cost)dt
= / 5—dc (Substition ¢ = cost) cost
c
1 :/sect—/cost:log(tant+sect)—sint
= —— —c= —sect —cost
c

Now, the general solution is

y(t) = (—sect — cost) cost + (log(tant + sect) — sint) sint + ¢1 cost + ¢ sint
= —2 +sintlog(tant + sect) + ¢ cost + casint.

The answer for the other quizis y(z) = 1 cos 2z log | cos 2z| + S sin 2z + ¢1 cos 2z + ¢z sin 2z.

2. (4pts) Find a fundamental matrix for the system x'(t) = Ax(¢):

a-[%

Solution. The characteristic polynomial is A2 — 3\ +2. So, the roots are 1 and 2. The corresponding eigenvectors
t 2 2t
“ .| and Xo(t) = eM2tuy = ©,.| form a fundamental solution set
et o2t

are [_11] and {_21} So, x;(t) = eMty; = [_

and a fundamental matrix is
et 262t:|

o2t o2t
The answer for the other quizis X(t) = {—em —5e’2t] .



