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Name:  _____________________________ (please print)

Signature: __________________________

Circle your class time:    4:00 – 5:30 PM, TuTh          11:30 AM – 1:00 PM, MW

ECE 2300 – Final Exam

May 4, 2005

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 (for example by enclosing it in a box).

3.  It is assumed that your work will begin on the same page as the problem statement.  If you choose to begin your work on another page, you must indicate this on the page with the problem statement, with a clear indication of where the work can be found.  If your work continues on to another page, indicate clearly where your work can be found.  Failure to indicate this clearly will result in a loss of credit.  

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

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

6.  You will have 180 minutes to work on this exam.

1.  ________________/ 1

2.  ________________/15

3.  ________________/17

4.  ________________/18

5.  ________________/15

6.  ________________/15

7.  ________________/20








Total = 101

1)  {1 Point} On the front page, circle your class time.

Room for extra work

2.  {15 Points} For the circuit shown in Figure 1, the values of the voltage source and of the current source are shown in the graphs in Figures 2 and 3.  

Calculate the energy absorbed by resistance R3 during the time period 0 < t < 2[s].  
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Room for extra work

3.  {17 Points}  For the given circuit, use the node-voltage method to write a complete set of independent equations that could be used to solve this circuit.  Do not simplify the circuit.  Do not attempt to solve or simplify your equations.  Define all variables.  
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Room for extra work

4.  {18 Points}  A voltmeter has been placed in this circuit to measure vX.  What is the largest value of the power that the voltmeter could possibly absorb in this circuit?  
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Room for extra work

5.  {15 Points}  For the given circuit, it is known that 
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For t = 0-, switch SWA was open and switch SWB was closed.  Then, switch SWA closed at t = 0.  Then, at t = 4[s], switch SWB opened.  

Find the power delivered by the independent source at t = 5[s].  
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Room for extra work

6.  {15 Points}  For the steady-state operation of the circuit shown, calculate the time-domain expression for the current i(t) flowing through resistance R3.  
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Room for extra work

7.  {20 Points}  For the steady-state operation of the circuit shown, it is known that Load #2 absorbs an average power of 20[kW] at a power factor of 0.8 lagging, and that Load #3 absorbs an apparent power of 50[kVA] and a reactive power of 
–30[kVAR].  

The terminal voltage across the loads, Vl, has a magnitude of 1000[VRMS].  The Source delivers an average power of 74.925[kW].  

a) For the total of the three loads, calculate the complex power, the apparent power, the average power, the reactive power absorbed, and the corresponding power factor.

b) Calculate the value of the resistance R.

c) Calculate the value of the voltage source, Vs, and the complex, apparent, and reactive powers delivered by the source, along with the corresponding power factor.
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Solutions:

2.  {15 Points} For the circuit shown in Figure 1, the values of the voltage source and of the current source are shown in the graphs in Figures 2 and 3.  

Calculate the energy absorbed by resistance R3 during the time period 0 < t < 2[s].  
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3.  {17 Points}  For the given circuit, use the node-voltage method to write a complete set of independent equations that could be used to solve this circuit.  Do not simplify the circuit.  Do not attempt to solve or simplify your equations.  Define all variables.  
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4.  {18 Points}  A voltmeter has been placed in this circuit to measure vX.  What is the largest value of the power that the voltmeter could possibly absorb in this circuit?  
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5.  {15 Points}  For the given circuit, it is known that 
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For t = 0-, switch SWA was open and switch SWB was closed.  Then, switch SWA closed at t = 0.  Then, at t = 4[s], switch SWB opened.  

Find the power delivered by the independent source at t = 5[s].  
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6.  {15 Points}  For the steady-state operation of the circuit shown, calculate the time-domain expression for the current i(t) flowing through resistance R3.  
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