Problem 1: Consider the circuit shown in Fig-

ure 1.

(a) Draw a graph for this circuit.

(b) Identify (draw) a spanning tree that does
not include the branches C; and R.

(c) What is the minimum number of unknown
variables? Why?

(d) Use mesh current method to write the equa-
tions for this circuit. Make sure that ic(t)
and ir(t) are two of the unknowns. Assume
that no energy is stored in any of the induc-

tors or capacitors.
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Problem 2: Refer to Figure 2 for this problem. Calculate the Thevenin’s equivalent of this net-
work looking into the terminals 1-1° given that Vg = 5V, gn = 10°Q7, ro = 10kQ, and R = 1kQ.
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(20 + 20 = 40 points)
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Problem 3: Refer to Figure 3 for

this problem. There are no inde-

pendent sources inside the linear
time-invariant network. The only vi(t)
independent source is the voltage

source, vi(t), shown in the figure. ‘ P
The network components have no

stored energy.

Linear,
time-invariant network Vo(t)

Figure 3.

The voltage across some resistor in

the network is measured using an ideal voltmeter. It was found that for vi(t) = 3cos10t, the meas-
ured voltage is v,o(t) = 12cos10t, and for vi(t) = cos30t, the measured voltage is vo(t) 2cos30t.
Using the information provided, what would the voltage, v(t), be for vi(t) = 4cos’10t? Explain.

Hint: Use superposition. Note that cos34 = %cos(BA) + %cosA.
(10 points)

Solution: 4 5033’0 f (oS 20 ‘(/ —f’ X2 Fe)

o ,
60)3'3& e LTI

nean g
i 1 ,,d,ui" (lﬁm»\ramawl)

o~ HﬁZ AL

CA yerAR’ [* .




Problem 4: Refer to Figure 4 for this problem. R

Two equal valued capacitors are connected to- _/\/\/\,_A—

gether through a resistor, R, and a switch that =0

closes at t = 0. One of the capacitors has a

charge, Q, stored on it prior to the switch closing, ¢ "2:':_‘_ —
while the other capacitor has no stored charge. S0

After a long time has elapsed since the closing
of the switch (i.e. for t >> 0), it was found that
the voltage across either capacitor is V = Q/2C. How much energy was dissipated in the resistor
since the switch was closed?

Figure 4.
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