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ECE 2202 — Final Exam
August 4, 2020
Online

1. This quiz is open book, open notes.

2. Show all work necessary to complete the problem. A solution without
the appropriate work shown will receive no credit. A solution which is not
given in a reasonable order will lose credit.

3. Show all units in solutions, intermediate results, and figures. Units in
the quiz will be included between square brackets.

4. If the grader has difficulty following your work because it is messy or
disorganized, you will lose credit.

5. Do not use red ink. Do not use red pencil.

6. You will have 150 minutes to work on this quiz, and 20 minutes to
download/print, scan and submit.

7. You MUST use lower case letters for time domain quantities, and upper-
case letters with overbars for phasor quantities.
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1. [35 points] The circuit shown was set up as an experiment to determine the value of the
unknown capacitance Cx. The switch had been open for a long time and closed at t = 4 [ms]. It is
known that before the switch closed, the capacitor Cx had no energy stored in it. A plot of ve(7) is
shown in the graph.

a. From the graph, estimate the time constant tc.
b. Find the unknown capacitance Cx.
c.  Write an equation for vc(z) for t > 4 [ms]. Clearly indicate initial and final values, and tc.
d. Find the energy stored in Cx for f — 0.
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2. [45 points] In the circuit below, switch SW1was in position a’ for a long time, and switch
SW2 was closed for a long time. Att=0, SW1 moved to position *b" (indicated by the dashed
line) and remained there. After 3 [ms], SW2 opened and remained open.

Find the energy stored in the inductor at t = 3.5 [ms].
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3. [45 points] For the circuit below, the voltage sources are as tfollows.

b)
c)

vsi(t) =110 cos(1000 t +20°) [V]: wvs2(t) =52 cos(1000 t) [V]

Find the Thevenin equivalent impedance of the circuit below as seen by the voltage
source vsi at ® = 1000 [rad/s].

Find the Thevenin equivalent voltage seen by the voltage source vs;.

Draw the Thevenin equivalent circuit in the time domain, using appropriate time domain
circuit elements to represent the Thevenin impedance. Clearly label the values of the
circuit elements, and the terminals at which you are calculating the equivalent circuit.

e
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4. [40 points] In this problem, a source Vs is connected to three loads by way of a transmission
line with impedance Ziine = R + jX. The following is known about the circuit.

Load 1 is absorbing 600 [W] and delivering 750 [VAR].
Load 2 is absorbing 2500 [VA] at a power factor of 0.7 lagging.
Load 3 is a 50 [Q] resistor in parallel with an impedance of j200 [Q].

The load voltage V12 is 120£-120° [V]rms. The source Vs delivers 92274.5° [kVA] of power to
the line and the three loads combined, and operates at a frequency of 377 [rad/s].

a) Find Is.
b) Find the complex power absorbed by the transmission line.
¢) Find the values of the line resistance R and inductance L.
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5. [35 points] In the circuit below, the power source Vs operates at @ = 377 [rad/s]. The Load is
a 100 [Q] resistor in series with a 300 [mH] inductor.

a) Find the power delivered by the source Vs.

b) Find the power factor of the load.

¢) A 20 [uF] capacitor is added in parallel with the load to adjust the load power factor.
Find the new load power factor.

d) After adding the capacitor in part ¢, what now is the power supplied by Vs?

¢) Comment briefly on what you observe. What was the purpose of adding the capacitor?

i25 [Q)]

15 [Q]

d
C) Vs =480 [V]rms

Load
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1. [35 points] The circuit shown was set up as an experiment to determine the value of the
unknown capacitance Cx. The switch had been open for a long time and closed at t = 4 [ms]. It is
known that before the switch closed, the capacitor Cx had no energy stored in it. A plot of vc(¥) is
shown in the graph.

a. From the graph, estimate the time constant tc.
b. Find the unknown capacitance Cx.
¢. Write an equation for ve(®) for t > 4 [ms). Clearly indicate initial and final values, and tc.
d. Find the energy stored in Cx for £ —» 0.
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2. [45 points] In the circuit below, switch SW1was in position ‘a’ for a long time, and switch
SW2 was closed for a long time. Att= 0, SW1 moved to position ‘b’ (indicated by the dashed
line) and remained there. After 3 [ms], SW2 opened and remained open.

Find the energy stored in the inductor at t = 3.5 [ms].
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3. [45 points] For the circuit below, the voltage sources are as follows.
vsi(t) = 110 cos(377 t + 20°) [V]; vs2(t) =52 cos(1000 t) [V]

a) Find the Thevenin equivalent impedance of the circuit below as seen by the voltage
source vs1 at © = 1000 [rad/s].

b) Find the Thevenin equivalent voltage seen by the voliage source vsi.

¢) Draw the Thevenin equivalent circuit in the time domain, using appropriate time domain
circuit elements to represent the Thevenin impedance. Clearly label the values of the
circuit elements, and the terminals at which you are calculating the equivalent circuit.
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4. [40 points] In this problem, a source Vs is connected to three loads by way of a transmission
line with impedance Zyine = R + jX. The following is known about the circuit.

Load 1 is absorbing 600 [W] and delivering 750 [VAR].
Load 2 is absorbing 2500 [VA] at a power factor of 0.7 lagging.
Load 3 is a 50 [Q] resistor in parallel with an impedance of j200 [Q2]. - DU ] Q2 [ al

The load voltage Vi1 is 120£-120° [V]rms. The source Vg delivers 92474.5° [kVA] of power to
the line and the three loads combined, and operates at a frequency of 377 [rad/s].

a) Find Is.

b) Find the complex power absorbed by the transmission line.
¢) Find the values of the line resistance R and inductance L.
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5. [35 points] In the circuit below, the power source Vs operates at @ = 377 [rad/s]. The Load is
a 100 [Q] resistor in series with a 300 [mH] inductor.

omplat
a) Find the pOWer delivered by the source Vs.
b) Find thé' power factor of the load.
¢) A 20 [uF] capacitor is added in parallel with the load to adjust the load power factor.
Find the new load power factor.
d) After adding the capacitor in part ¢, what now is the power supplied by Vs?
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