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l) AC Circuit analysis 
Express final an e: . . 

1 
swers ,or phasors and complex impedances 

m po ar form Th 1 . . · e vo tage 1s expressed as peak magnitude 
and the angular frequency of operation is 2000 rad/s. 
Assume Vs = 200L45° V 

a) Write a time domain expression for the voltage source 
[I] 
Vs(t)= 2.oo Co$ ( 2oco""t -r 4 S

O

} 

b) Calculate x such that the equivalent impedance as seen 
by the source Zeq is purely real. [3] 

c) Calculate the L and C component values. [2] 
d) Calculate the phasor currents Is [2] 
e) Calculate the phasor voltage VL [2] 
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2) Power Factor and Correction  

A load is supplied at 480V (rms) at 60 Hz. The current into the load is 

200A (rms) and is lagging the voltage by 30º.  

a) Determine the power factor [1] 

b) Determine the real power, reactive power, and apparent power [3], 

showing an appropriately labeled power triangle [2] 

c) How many kVARs of capacitance must be placed in parallel to bring the power factor to 

0.95 lagging? [2] 

d) With the capacitance added as in part c), what is the new input current in phasor form [2] 
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3) 3-Phase Circuit 

A Wye connected 3-phase source is connected to a Delta connected load. At the source, the rms 

line-to-neutral voltage VLN is 306V. Each line between the source and the load has an impedance 

ZLine of (2+j3) and each branch of the load has an impedance Z of (21 + j12) . 

a) Determine the rms line current including the phase [3] 

b) Find the rms line-to-neutral voltage at the load including the phase [2] 

c) Determine the voltage regulation at the load [1] 

d) Determine the total real power, reactive power, and apparent power of the load [3] 

e) Determine the load power factor [1] 
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and the angular frequency of operation is 2000 rad/s. 
Assume Vs = 250L30° V 

a) Write a time domain expression for the voltage source 
[l] 
Vs(t)= 2 50 Co~ ( 2ooof :t ~; J 

b) Calculate x such that the equivalent impedance as seen 
by the source Lq is purely real. [3] 

c) Calculate the Land C component values. [2] 
d) Calculate the phasor currents Is [2] 
e) Calculate the phasor voltage VL [2] 
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2) Power Factor and Correction  

A load is supplied at 460V (rms) at 60 Hz. The current into the load is 

160A (rms) and is lagging the voltage by 30º.  

a) Determine the power factor [1] 

b) Determine the real power, reactive power, and apparent power [3], 

showing an appropriately labeled power triangle [2] 

c) How many kVARs of capacitance must be placed in parallel to bring the power factor to 

0.95 lagging? [2] 

d) With the capacitance added as in part c), what is the new input current in phasor form [2] 
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3) 3-Phase Circuit 

A Wye connected 3-phase source is connected to a Delta connected load. At the source, the rms 

line-to-neutral voltage VLN is 325V. Each line between the source and the load has an impedance 

ZLine of (2+j3) and each branch of the load has an impedance Z of (21 + j12) . 

a) Determine the rms line current including the phase [3] 

b) Find the rms line-to-neutral voltage at the load including the phase [2] 

c) Determine the voltage regulation at the load [1] 

d) Determine the total real power, reactive power, and apparent power of the load [3] 

e) Determine the load power factor [1] 
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