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1. The circuitin Fig. 1 has V =1£0° V,wl, =25Q, oL, =4Q, oM =10Q and R =3Q .(a)Find Z,
and I,/X, when the impedance of element Ais Z,=0Q. (b) Find Z, whenthe impedance of element

Ais Z, = j5Q. (20 points)
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2. Fig. 2(a) shows a circuit connected to a nonlinear load. (a)If the V-I characteristic of the nonlinear load is
specified as v = 3i%, calculate the current i through the nonlinear load. (b)If the V-I characteristic of the
nonlinear load is now specified as the curve shown in Fig. 2(b), determine and show the current I

through the nonlinear load graphically. (20 points)

300Q 1Q v
ANV AN\~
—_—> + l’

Fig. 2(b)

Fig. 2(a)

3. Fig. 3 shows a first-order circuit with a switch. After having been open for a very long time, the switch is
closedat t=0.Let v, =16cos(t) Vand v, =16 V. (a) Determine current i through the inductor for

t > 0. (b) Calculate the average power absorbed by the resistor R, when the circuit reaches steady state.

(20 points)
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4. Two ac networks, A and B, are connected together through two different methods as shown in Fig.4 (a)
and (b) respectively. The associated terminal currents and voltages of each connection are as follows :
I, =1£0°Aand V,, =2£-45°V for Fig. 4(a); I,, =3£0°Aand V, = 2/45°V for Fig. 4(b).
(@)Find V,, and I,,. as indicated in Fig. 4(c). (b) Find I, as indicated in Fig. 4(d). (30 points)
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5. Fig. 5 shows a difference amplifier using two ideal operational amplifiers. Determine the voltage gain

v, /(v, —v,) of this difference amplifier. (10 points)
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