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ELEE 2300          FINAL EXAM          MAY 5, 1999

DO NOT OPEN UNTIL TOLD TO BEGIN

INSTRUCTIONS:

1. Print and sign your name, and write your student number at the top of this page.
2. This exam is open book and open notes. Any type of calculator or computer may be used. No communication device of any kind is permitted.
3. To receive full credit for a problem you must solve the problem correctly and also do the following: 

a) Show all work necessary to solve the problem.

b) Clearly indicate your answer (for example, by enclosing it in a box).

c) Define all variables and parameters, and label them on the circuit diagram.

d) Show all units explicitly, in intermediate steps as well as final solutions.
e) Use the proper notation for all variables, and do not mix time-domain and phasor-   domain expressions.
4. Units within the exam are given within square brackets.

5. Do not use red ink or red pencil.

6. You will have 180 minutes to complete the exam

1.​  _______________  /  20

2.​  _______________  /  20

3.​  _______________  /  15

4.​  _______________  /  20

5. _______________ /  15

6. _______________ /  10

Prob. 1 (20 pts) 

A factory is being supplied power from a substation as shown below, at a frequency of 60 [Hz]. The circuit breaker in the substation will trip when the RMS current out of the substation reaches 2,000 [A]. The factory has a lagging power factor of 0.70. 

1. Calculate the maximum real power that the factory can consume before the circuit breaker in the substation trips. 

2. Calculate the complex power consumed by the factory, assuming that the factory is consuming the maximum amount of power possible (before the breaker trips).

3. Calculate an equivalent load impedance ZL for the factory, assuming that the factory is consuming the maximum amount of power possible (before the breaker trips). 

4. Find the value of the capacitance that will bring the power factor of the total load (factory and capacitor) to 1.0 when the capacitor is placed in parallel with the factory. 

5. Calculate the new maximum real power that the factory can consume with the capacitor present (before the breaker trips). 
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Solution, Prob #1, continued.
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Solution, Prob #1, continued:
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Prob. 2 (20 pts)

Find the steady-state voltage vx(t) in the circuit below. (Be careful not to mix time-domain and phasor-domain expressions).
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Prob. 3 (15 pts) 

A power amplifier in a stereo system has the equivalent circuit shown below, for a sinusoidal voltage source at a frequency of 1 [kHz]. A speaker is connected to the output of the amplifier circuit. The speaker is represented by an equivalent resistance Rx. 

Find the value of the speaker resistance Rx that will result in a maximum amount of power being delivered to the speaker. 
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Prob. 4 (20 pts) 

In the circuit below, switch SW1 was open and switch SW2 was closed for a long time. At t = 0 switch SW1 closed. At t = 1 [s] switch SW2 opened. Find an expression, or set of expressions, for the current ic(t) valid for t > 0. 
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Prob. 5 (15 pts) 

In the circuit below, the voltmeter reads 20 [V] full scale, and has a meter resistance of 20 [k(]. The ammeter reads 20 [mA] at full scale and has a meter resistance of 10 [(]. The intention of the circuit is to measure the resistance Rx by measuring the voltage across it and the current through it, and dividing to get the resistance. 

a) If Rx = 1 [k(], what is the ratio of the voltage measured by the voltmeter to the current measured by the ammeter?

b) What is the largest Rx that can be measured by this technique, if the error must be less than 5%?
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Prob. 6 (10 pts)

The periodic waveform for a current i(t) is given in this plot. If this current goes through a 7 [(] resistor, find the average power absorbed by that resistor. 
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