(1) a. Write a set of mesh current equations for the circuit to find I3, I and Is in matrix form.
You must eliminate the control variable from vour equations. (13)
b. Solve for phasor mesh current I2 (3)
c. Express steady state mesh current 12(t) in time domain 1f ©=1250 rad/s. (5)|
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(2) Find and sketch the Thevenin Equivalent Circuit with respect to terminals A and B.
Calculate the Thevenin voltage and impedance. (25 points)
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(3) For the following circuit, determine the time domain current, 1(t) using Superposition.
Show/draw the circuit used for each part of the solution. (23)
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(4) A load draws |S| = 10,000 VA from a 60-Hz sinusoidal sourcé at a power factor

0f 0.707 leading. (5 points each belw)
(1) What is the average power delivered to the load? -
(2) What is the reactive power delivered to the load?
(3) If V,,. =120 volt, what is the peak current, I, ?
(4) What is the complex power § ?
(5) What is the load impedance Z ?
)
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Problem #8° In the circuit below inductive load draw 1000 watt at “power
factor”, PF=0.9 lagging from a/120 V rms spurce. In an effort to raise the power
factor seen by the source, a small capacitive load is placed in parallel with the
inductive load. The capacitive load draw 10 watt at PF=0.02 leading,
(lopg) (1)Find the complex power supplied by the source;s, .
(5713)(2) Find the rms current supplied by the source, 7, .
5‘71;)(3)Find the rms current supplied to the inductive load, 7, .

(gp-\;) (4)Find total impedance, Z , with respect to the source.
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(6) Write two mesh current equations for the following circuit with mutual
inductance M=2H as indicated in the following figure.
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(7) The transfer function in s domain, H(s) of a circuit is given by \é(‘;) =3 é 30V
. I (s+2)? .
(S)”Z”(s+3)(52+23+10) S= -3+
a. Ifthe input vs(t) = 5e~3¢cos (2t + 30°)V, find the output i, (t). (15 points)
b. Identify the location of poles and zeros and sketch the pole-zero plot for the transfer
function. (10 points)
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(8) The transfer function in frequency domain of a circuit, H(jw) is given by

H(jw) = out (1+j3w)
I;m (18 — 48w? + j20w)

(9\ a. Develop the second order differential equation which models the circuit. (10 points)
b. Ifthe input iz, (t) = 50sin (10t + 90°)A, find the output v,,,.(t). (15 points)
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(9) For the ideal transformer circuit below,
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a. Find the currents I; and I,. (10 Points)
b. Find the voltage Vy, V, and V,,. (10 Points)
¢. The complex power supplied by the source §. (5 Points)

@ \ (Note: Your answers should be in the polar form)
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(10) A balanced three-phase system consists of a source with a line-to-line voltage of 210V
connected to the parallel combination of a delta-load Z, = 24 — j30Q and a wye-load Z, = 12 +
J5Q through a line impedance Z;;,, = 1 + j1Q.

a. Draw the per-phase equivalent circuit representation. Take phase A line-to-neutral
voltage to be your angle reference. (7 points) :
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b. Determine the magnitude of the line current of the combined loads. (8 points)
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¢. Determine the magnitude of the current flowing through the delta-connected load.
(5 points)
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d. Determine the magnitude of the current flowing through the wye-connected load.
(S points)
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