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1. (20%) Solve the following initial value problem, showing the details of your work.
y¥ +0.35y"" + 3.85y" + 1.4y" — 0.6y = 0
y(0) = 7.4125 » y'(0) = 0.51 » y"(0) = 0.849 » y"”(0) = —2.3831

2. (15%) Each of the two tanks contains 200 gal of water, in which initially 100 Ib (Tank T1) and
200 Ib (Tank T;) of fertilizer are dissolved. The inflow, circulation, and outflow are shown
below. The mixture is kept uniform by stirring. Find the fertilizer contents y1(t) in T1 and

y2(t) in Ta.

12 gal/min

(pure water)

3. (15%) Solve by the Laplace transform, showing the details of your work. y"" — 5y' 4+ 6y =
6u(t—1),y(0) =0,y'(0) =0

4. (15%) Find the Fourier transforms of f(x). Show details.

= if—1I<a<0

flx) =t 1, o<l
0, otherwise
el 1, 2
5. (a) (10%)Determine the inverse A™*of A=| 3 —1 1|.Show details.
-1 3 4

73 02 -3.7
(b) (10%)Find an eigenbasis and diagonalize of B = [—11_5 1.0 55 ] .Show details.
177 1.8 -9.3
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z

e
6. (15%) Please integrate the function 22 (Z —1— l') over the given contour C, where C

consists of |z =2 (counterclockwise) and |z =1 (clockwise).
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