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ECE 2202 — Final Exam

December 6, 2022

Keep this exam closed until you
are told to begin.

1. This exam is closed book, closed notes. You may use one 8.5" x 11”
crib sheet, or its equivalent.

2. Show all work on these pages. Show all work necessary to complete
the problem. A solution without the appropriate work shown will receive no
credit. A solution that is not given in a reasonable order will lose credit.
Clearly indicate your answer.

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

4. Do not use red ink. Do not use red pencil.

5. You will have 160 minutes to work on this exam.

1. /45
2. /40
3. /45
4. /45
5. /45

Total =220
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1. {45 Points} The circuit shown in Figure 1 is a model for device TD, the well-
known Tromberator Device, which is shown in Figure 2. Figure 2 also shows
the voltage V4, , which has the value V,;, = 5.012 + j1.824 [V] when nothing
is connected to terminals a, b. In Figure 1, the impedance Z = 2002 — 40° [Q].

a) Find the Norton equivalent of this device in the phasor domain.

b) If the voltage source operates at a frequency of 500 [rad/s], find a model for

the Norton impedance in the time domain using resistors, capacitors, and
inductors as needed.
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. {40 Points} In the circuit below, the switch was at position ‘A’ for a long time,
and then moved to ‘B’ at t = 0. The switch is designed so that after ten time
constants in position ‘B’ it moves back to position ‘A’.

a) How long does it take the switch to move back to position ‘A’ when the

resistor Rx has the value 100 [€2]?
b) What value does Rx need to have in order to double the time you found in

part a)?
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3. {45 Points} In the circuit below, switch S1 was open for a long time, and
switch 2 was closed for a long time. Att= 0, S1 closed. After 10 [ms], S2
opened. At t= 0", the current iz, in inductor L, was 15 [mA].

a) Find the current i;; in inductor L att = 0.
b) Find the current iy, as a function of time for t = 10 [ms].
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4. {45 Points} The circuit below models a power source, a transmission line, and a
load, as labeled. The source voltage vg(t) = 360[V]sin (377 [md] t—200°).

a) Find the complex power absorbed by the load.

b) Find the current is(z).
c¢) Find the power absorbed by the load if the source voltage is changed to vy =

360[V].
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5. {45 Points} The loads in the circuit below are described as follows.

Load L absorbs 2500 [W] at a power factor of 0.7 lagging.
Load L, absorbs 3000 [W] and 1500 [VAR]

Load Lj is unspe01ﬁed
It is known that V,; = 120£60° [V]ms -

a) Find the total power delivered by the source Vs.
b) Find the power factor of the load L.
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1. {45 Points} The circuit shown in Figure 1 is a model for device TD, the well-
known Tromberator Device, which is shown in Figure 2. Figure 2 also shows

the voltage V,, , which has the value Vg = 5.012 + j1.824 [V] when nothing
is connected to terminals a, b. In Figure 1, the impedance Z = 2002 — 40° [Q)].

a) Find the Norton equivalent of this device in the phasor domain.

b) If the voltage source operates at a frequency of 500 [rad/s], find a model for
the Norton impedance in the time domain using resistors, capacitors, and
inductors as needed.
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2. {40 Points} In the circuit below, the switch was at position ‘A’ for a long time,
and then moved to ‘B’ at t = 0. The switch is designed so that after ten time
constants in position ‘B’ it moves back to position ‘A’.

a) How long does it take the switch to move back to position ‘A’ when the

resistor Rx has the value 100 [Q]?
b) What value does Ry need to have in order to double the time you found in

part a)?
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3. {45 Points} In the circuit below, switch S1 was open for a long time, and
switch 2 was closed for a long time. Att=0, S1 closed. After 10 [ms], S2
opened. At t = 0, the current 7;; in inductor L., was 15 [mA].

a) Find the current i;; in inductor L; at t=0".
b) Find the current i;; as a function of time for t > 10 [ms].
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4. {45 Points} The circuit below models a power source, a transmission line, and a
load, as labeled. The source voltage vs(t) = 360[V]sin (377 [—T—%‘-i-] t —200%).

a) Find the complex power absorbed by the load.

b) Find the current ig(?).
¢) Find the power absorbed by the load if the source voltage is changed to vg =

360[V].
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5. {45 Points} The loads in the circuit below are described as follows.

Load L absorbs 2500 [W] at a power factor of 0.7 lagging.
Load L, absorbs 3000 [W] and 1500 [VAR].

Load L3 is unspecified.

It is known that V;; = 120£60° [V],ms -

a) Find the total power delivered by the source V.
b) Find the power factor of the load Ls.
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