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1. (25 pts) Solve the following equations.
dy ¢
(a) == = .
dr xy— z?

dy a(z
0%y o0 )=,

where

olz) = 2for0<x <2,
) 3forz>2.

(Assume y(z) is continuous and piecewise differentiable.)

2. (25 pts) Let
1 0 O
A=\ -3 -5 -3 |.
3 6 4
(a) Find eAt.

: 0 1
(b) Solve x'(t) = Ax(t) + ( 1 ) , x(0) = ( -1 )
0 0

3. (25 pts)
(a) Assume 3 > 0. Solve the equation y” + y = sin(ft), y(0) = 1, ¥'(0) = 0.
(b) Find the limit limg_, y(t).
(c) Let f(t) be a continuous function satisfying f(t +2m) = f(t) and f(—t) = f(t). Assume
that z(t) is the solution of 2" + z = f(Bt), z(0) = 0, 2'(0) = 2. Find limg_,c 2(t).

4. (25 pts) Let
Vi = {y(t) | y(t) is a soution of y" — ty’ + 2y = 0,0 < t < 5},
Vi = {z(t) | 2(t) is a soution of 2" + (* — 2)z" + tz' — 42 = 0,0 < t < 5},
Vs = {y(t) + 2(t) | y(t) € W1, 2(t) € Va}.
Find the dimensions of V;, V, and V3. Explain your reasons.
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