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1. Find V¢, 1, I, and V; for Fig. 1. (25%)

2. Find V¢, 1, I, , and V, for Fig. 2. (25%)

;, 6ko

Fig. 1

3. Find the resonant frequency ®, and the input impedance at o, for the circuit of Fig. 3. (10%)
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4, The Laplace transform of a capacitor voltage is given by v, (s)= 2_
A
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Find the initial capacitor voltage v,(0"). (10%)

5. An industrial plant has a 100-kVA, 230-V generator that supplies power to one large motor and several
identical smaller motors. The resistance of the connecting line is assumed negligible in the approximate
analysis that follows. The large motor labeled type A draws 50kW at a pf (power factor) of 0.8 lagging.
Each smaller motor of type B draws 5kW at a pf of 0.7 lagging. The configuration is illustrated in Fig. 4.
(30%)

(a) Can the generator safely supply power to one large motor and three small motors? What are the
generator current (magnitude) and the power factor of the combined loads?

(b) Compute the number of small motors (besides the one large motor) that can be run simultaneously
without exceeding the generator’s rating.

(c) If the power factor of all motors, large or small, is corrected to 0.9 lagging by connecting appropriate
parallel capacitors, how many small motors, besides the one large motor, can be run simultaneously
without exceeding the generator’s rating?

(d) Compute the capacitances required in part (c) for the large and the small motors.
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