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Problem 1. (25 points)

A single phase source with voltage 120Volts (RMS) is serving a passive load through two wires
with total impedance (0.5 + jl .O)Q . The load has a power factor of 0.85 lag and it draws a

current with magnitude § Amps (RMS).
What is the magnitude of the voltage across the load?
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Problem 2. (25 pts)

A three-phase power system consists of a wye-connected generator connected to a delta
connected load through a transmission line having a per-phase impedance magnitude of 1.5
Ohms and angle 75 degrees. The delta-connected load consumes a total three-phase apparent
power of 450 kVA at 0.8 power factor lag when the generator voltage is set so that the voltage at
the load is 4,160 Volts (line to line).

a) Find the magnitude of the generator line current for this system.
b) Find the magnitude of the line-line voltage of the generator.
¢) Find the total three-phase complex power supplied by the generator.
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Problem 3. (25 points)

An iron core with two coils is shown below. The permeability of the iron core is infinitely large,
hence the magnetic reluctance of the metal materials can be ignored. The dimensions of the air
gaps are summarized in the figure. Ignore fringing effects.

Gap 1: Distance: 5 mm; cross-sectional area: 1 cm?
Gap 2: Distance: 6 mm,; cross-sectional area: 0.5 cm®
Gap 3: Distance: 5 mm,; cross-sectional area: 1 cm®

a) Identify the dot marking of the two coils;
b) Draw the magnetic equivalent circuit;
c¢) Find the flux density in air gap 1 if i;=10 Amps (DC)and i,=20 Amps (DC)
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Problem 4. (25 points)

Two identical coils (each with zero resistance) are located near each other. Coil #2 is open
circuited.

When a 60Hz sinusoidal voltage of 120 Volts (RMS) is applied to coil #1, the coil #1 current is 6
Amps (RMS) and the voltage measured on the open-circuited coil #2 is 70 Volts (RMS).

a) What are the self inductances of coil #1 and #2 in Henries?

b) What is the magnitude of the mutual inductance between coil #1 and coil #2 in Henries?

¢) What are the current magnitudes in coil #1 and #2 if a short circuit is placed across coil
#2 while the given voltage is applied across coil #1?
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