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1. A 60 Hz, single phase source with V=277 at 30 degrees volts is applied to a circuit element. 
(a) Determine the instantaneous source voltage.

Also, determine the phasor and instantaneous currents entering the positive terminal if the circuit
element is: 

(b) a 20 ohm resistor
(c) a 10 mH inductance
(d) a capacitor with a 25ohm reactance

2. Do the following.
(a) Transform v(t) = 100*cos(377t - 30 degrees) V to phasor form.

Comment on whether ω = 377 appears in your answer.
(b) Transform V = 100 V at 20 degrees to instantaneous form. Assume that

ω = 377. 

(c) Add two sinusoidal functions, a(t) and b(t) of the same frequency given the following: 

a t( ) A 2 cos ω t α+( )= b t( ) B 2 cos ω t β+( )=

Use phasor methods and obtain the resultant c(t). Does the resultant have the same frequency? 

(d): repeat part (c) adding the voltages from parts (a) and (b). 

3. Referring to problem 1, determine the instantaneous power, real power, and reactive power
absorbed by: (a) the 20 ohm resistor, (b) the 10 mH inductance, (c) a capacitor with a 25ohm
reactance. Also determine the source power factor and state whether lagging or leading.

4. An industrrial plant consisting primarily of induction motor loads absorbs 500 kW at 0.6
power factor  lagging. (a) Compute the required kVA rating of a shunt capacitor to improve
the power factor to 0.9 lagging. (b) Calculate the resulting power factor if a synchronous
motor rated at 500 hp with 90% efficiency operating at rated load and unity power factor is
added at the plant instead of a capacitor. Assume constant voltage. (1 hp = 746 W)

5.  A 8 MW/4 MVAR load is supplied at 13.8 kV through a feeder with an impedance of 1 +
j2 ohm. The load is compensated with a capacitor whose output Qcap can be varied. (a)
What value of Qcap minimizes the real power line losses? (b) What value of Qcap minimizes
the reactive power flow (MVAR) into the feeder? Solve as a single phase circuit. Set the
load voltage at 13.8 kV. Vary Qcap to nearest 100 kVAR


