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1. (15%) Find a real general solution of the following system. Show the details.
y1 = 10y; = 10y, — 4ys
¥z = —~10y3 + 7y, — 14y;
Y3 = —4y1 — 14y, — 2y

2. (15%)Solve the nonhomogeneous linear ODE. Show the details.
y" + 2y + 2y = 4e *sec3x

3. (15%) Given F(s) = £(f), ﬁnd f (t). Show the details of your work. (L is constant)
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4. (20%) Find the Fourier transform of f(x).
e"" ifx<0(k>0)
@ fG) = fex ifx>0

_ e"‘ if—-1<x<0
() fx) = { 0 otherwise

5. (15%) The current in network in picture are obtained from the system

1
R( — i) + 71z =0.
Solve this system, assuming that R = 10Q, L = 20H, C = 0.05F, v =20V, i;(0) =0, i,(0) = 2A.
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6. (20%) The tank in picture contains 80 Ib of sugar dissolved in 500 gal of water. The inflow per
minute is 20 Ib of sugar dissolved in 20 gal of water. The outflow is 20 gal/min of the uniform
mixture. Find the time when the sugar content y(t) in the tank reaches 95% of its limiting value (as

t - o0).






