P RAEB 1028 ER FRLAFT N B TR

PP E AN PLALPE A

102/3/2 10:00 ~ 11:30 2+ 5¥&145 APEE TIEE e 3 E | his |
B 1 ARES (17 %1F)

WF e a B ats SEehy (37 Rr3 i

1. Suppose that a large mixing tank initially holds 300 gallons of water in which 50 pounds of
salt have been dissolved. Pure water is pumped into the tank at a rate of 3 gal/min, and
when the solution is well stirred, it is pumped out at the same rate. Determine the amount
A(t) of salt in the tank at time t.  (20%)
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2.Solve x e 2x — 4y =0  (20%)

3. The differential equation for the current i(t) in a single-loop LR-series circuit is
di .
L—+Ri =E(t)
Determine the current i(t) when i(0)=0 and E(t) is the square-wave function shown in
Figure 1. (20%)
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Figure 1

4. Expand f(x):{ 0, —r<x<0

in a Fourier series (20%
T — X, O0=x<m ( )

5. The system of equations for the currents i1, i2, and iz in the network shown in Figure 2 is
i, +i, +i; =0
—-Ri +R)i,=E, - E
—R,i, + Rji, = E, — E,
(a) Express the system as a matrix equation AX = B. (5%)
(b) Show that the coefficient matrix A is nonsingular. (5%)
(c) Use X = A™B to solve for the currents. (10%)

Figure 2



