ECE 330 Exam #1, Fall 2011
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Problem 1. (25 points)

(a) Write the phasor form of the voltage #(£) = 100v2 cos(377¢ —40%) V
\‘\/ = |00 / -H0* \/
(b) Write the time domain form of the complex current 7 = 25.62 — 115.4°A.

(B = 25672 cos (cwt—11s4°) A

(c) Draw the phasor diagram showi/Q%:frF and [.
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(d) The source voltage given by ¥ is applied across an impedance. Find the complex impedance
that results in current [ in the circuit.
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(e) Find the complex power S consumed by the load and draw the power triangle.

3=V T~ =(loos~Ho V) (25i¢ L1isiyom) o

§ = 2560 /7.0y VA

24393 VAR

69§ 3W
(f) Find the power factor. Indicate whether leading or lagging. If the power factor is lagging, find
how much capacitive VARSs needs to be added in parallel to the impedance to raise the power

factor to unity. Ouv-0,50
— T

pt=cos(75:4°) = 0,252 Jag
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Problem 2. (25 pts)

A three-phase wye-connected balanced load of 12 kW at 0.8 power factor lag is connected in
parallel with another three-phase wye-connected balanced load of 24 kVA at 0.6 power factor
lead. The line-line voltage is 440V. :

(a) Draw the per-phase equivalent of the circuit.
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(b) Find the total complex power consumed by the two loads and the power factor (mention
lead/lag). G 4= 1210 +§ ( L’%@}"—)sm leos™(8)) = (12 +59) KUK

S2y3 = (24)( ) 5 i (eos™(6)) = (1,1 - §19.2 UM
2 g-t 2 %;)y; +€2)3¢ = 26.4—-510,2) oAz 28.302 72102 KA
Pi=cos (-2012) = 0. 933 e d

(¢) Find the magnitude of the line current and phase currents in the two loads.
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(d) Assuming a-b-c phase sequence, and that angle on Vz= 0, write the phasor form of the line

voltages Vg, Vac , Vs and line currents I, Iy , Ic.
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(e) Draw the phasor diagram for the three voltagés and the three currents found in part (d).
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All legs have cross sections 1 cm by 1 cm

Determine the self inductances of the two coils and the mutual inductance between them.
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Problem 4. (25 points)
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(a) Put the dots on the two coils
(b) Write the ideal transformer equations for this device
O:/\};i:( _Nzl‘z ]\)L(Ll:NaL’Z
\/) = N 1 (_Lfé s
dt V, - N )
V 2= - NZ M \/l N ya
dt

(c) If vi(t) = 170 cos(377t) volts, and N; = 200 turns, what cross-sectional area is needed to
make the peak value of the flux density in the iron exactly 1.0 Tesla?
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