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Problem 1 (42 pts.) (No partial credit - & points each)

a) A single-phase load has a voltage of 157 cos (377t + 15%) Volts with a current into the
positive terminal of 12 sin (377t + 70%) Amps.

v = Ml T=8yq9[-2e
7= quy (357

The real power absorbed by this load 15 7 ? 2‘ _Watts,

b} Two loads in paralle] consume the complex powers of 100+ 100 KV A and 5020

KW A, 0
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The power factor of the total load is 0.2 3 (specily lead @cir-::]e one)

¢) A single-phase load resistor of 20 Ohms is being served through a line with an

imcuctive reactance of value X The source voltage magnitude is 122 Volts and the
load voltage magnitude is 120 Volis,
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The value of X is -3 ' 5 -:’i_ Chms.

d) A 3 phase, delta connected load has a line to line voltage of 420V, The complex
power per phaze is 2,000+700 VA,
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e) A corl of 300 terns 15 wound on an iron core whose cross sectional area is 0.002
square meters. The applied voliage is llﬂﬁ cos( 2araln) Voles,
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The peak value of the magnetic flux density is | G'H?‘_gr_ Tesla.

f) Find the tems ratio “a” (o maximize the power absorbed by the 502 load in the
impedance matching circuit shown below:
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The turns ratio “a" should be

g} Fut the polarity dot markings on the two coils shown below.




Problem 2 (29 pts)

The fallowing three-phase balanced loads are connected in parallel across a three-phase
wive- connected, 60 Hz source of 4,160 WV (line to line)

Load #1 120 kWA at 0.8 PF lag (Wye connected}
Load #2 1800 kW at (0.7 PF lag (Wye connected)
Load #3 13 Amps phase current, unity power factor (Delta connected)

a) Find the total complex power consumed by the thres loads

b} Find the total source line curment (magnitude),

¢} Find the CAPACITANCE needed per phase (for a delta connection) so that the
overall power factor is (.95 lag.

cdp Find the new source line current with the 3-phase bank of capacitors installed.
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Problem 3 (29 pts)
= 1000 py

My = 30 turns
Ma =25 mrns

-?F—'_E‘_' | | G A = 10 em® everywhere
{ _!. Meglect leakage flux, col
resistance and core losses,

a) Find the coil self inductances (L) and L;) plus the mutual inductance (M)

b} Find the flux density (B} in each vertical leg if the current i) = 5 Amps (DC), and
the current iz = =10Amps (DC).
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