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Problem 1 (25 pts.)
Three single-phase loads are connected in parallel across a 60Hz source of 240 Volts.

Load #1: 6 KVA at 0.8 power factor lag
Load #2: 4 KW at 0.9 power factor lag suT
Load #3: 13 Amps at unity power factg

a) Find the total complex peWer consumed by these three loads.

b) Find the source curgerit magnitude

¢) Find the value o é capacitive VARS that should be added in parallel to these three
loads to make the overall power factor 0.95 lag.
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Problem 2 (25 pts)

A balanced, 3-phase, 3-wire, 60Hz, Wye-connected source is serving a combination of
balanced loads in various configurations. Measurement of the source line voltage
indicates 480 Volts (line to line). Measurement of the source line current indicates 23
Amps. When 8 KVAR of capacitance (3-phase) is added in parallel to the other loads,

the source voltage stays the same and the source line current changes to 18 Amps. What
is the total 3-phase original load in Watts and Vars?
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Problem 3 (25 pts)

A magnetic piece with two coils is shown below. The permeability of the magnetic 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 effect.

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,cm2

1) Identify the dot marking of the two coils;
2) Draw the magnetic equivalent circuit,
3) Find the magnitude of the self-inductances and the mutual inductance;
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Problem 4 (25 pts)

A circuit involving two mutually coupled inductor coils is illustrated below. Assume the
self-inductances are 1| and L,, and the mutual inductance 1s M.

FA|

Suppose that
Z, =100Z£30Q

Z, =150£(-30)Q

(1) Write two loop equations (use symbols);
(2) Suppose the load impedance z; is purely resistive in nature, and z;=50Q. Further,

suppose the time domain input voltage V; is 10042 cos(100¢), find the time
domain expression of load voltage V. (For this, assume L;=1 H; L,=2 H; M=1

H).
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