ECE 1100 Exam 3 – November 30, 2000 – page 13

Name:  _____________________________ (please print)

Signature: __________________________

ECE 1100 -- Exam #3

November 30, 2000

1.  This exam is open book, open notes.

2.  Write your answers on these pages, showing all of your work on these pages.  Show units in all solutions and in all intermediate results.  Units in the problems are given within square brackets.  If your work goes on to another page, indicate this clearly.  

3.  Do not use red pen.  Do not use red pencil.

3.  You will have 40 minutes to work on this exam.

1.  ________________/30

2.  ________________/15

3.  ________________/20

4.  ________________/20

5.  ________________/15

Room for extra work

1)  (30 Points)  a)  Find the power delivered by the 3[A] current source.



b)  Find the power delivered by the 4[A] current source.  
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2)  (15 Points)  According to Dr. Long, who was the first electrical engineer?  What did this person do?  Answer this question with 3 or 4 complete sentences.

3)  (20 Points)  Describe the “rule of 4”.  Are you planning to use this rule in the future?  Explain why, using several complete sentences.  You will be graded on the reasoning given for your answer, not on whether you said “yes” or “no”. 

4)  (20 Points)  Find the imaginary part of the complex number below.
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5)  (15 Points)  A complex number has a phase between 20 and 63.  This number is divided by (-5j).  What will be the signs of the real and imaginary parts of the quotient?  Show how you arrived at your answer.  

1)  (30 Points)  a)  Find the power delivered by the 3[A] current source.



b)  Find the power delivered by the 4[A] current source.  
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Solution:


The first step is to define variables.  This is done in the circuit below.
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Now, we are ready to solve.  We can write KCL for the top node, and we will get
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Using Ohm’s Law, we can then solve for v30, and get
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So, now we know the voltage across, and the current through, the current source.  Since the voltage and current are in the passive sign convention, we can write
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Then, we can solve for v4 by writing KVL, and obtain
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Thus, since the voltage and current are in the active sign convention, we have the solution,
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2)  (15 Points)  According to Dr. Long, who was the first electrical engineer?  What did this person do?  Answer this question with 3 or 4 complete sentences.

Solution:  According to Dr. Long, the first electrical engineer was Heinrich Hertz.  Heinrich Hertz solved the problem of how to determine whether Maxwell was correct in saying that electromagnetic phenomena is propagated as a wave.  He had a system for propagating “sparks” across space in a room with metal walls, and showed that there were areas of constructive and destructive interference.  

3)  (20 Points)  Describe the “rule of 4”.  Are you planning to use this rule in the future?  Explain why, using several complete sentences.  You will be graded on the reasoning given for your answer, not on whether you said “yes” or “no”. 

Answer:  The rule of 4 is a planning rule where when you take n semester credit hours of courses, you plan to spend 4n hours per week on that course, including time in class.  The goal of this essay is to show that the student has reflected on the issues of planning their time.

4)  (20 Points)  Find the imaginary part of the complex number below.
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Solution:
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Thus, the answer is that the imaginary part is 14.6 .

5)  (15 Points)  A complex number has a phase between 20 and 63.  This number is divided by (-5j).  What will be the signs of the real and imaginary parts of the quotient?  Show how you arrived at your answer.  

Solution:  When the number is divided by (-5j), this means we are subtracting –90 from the phase.  In other words, we add 90 to the phase.  Thus, the phase will now be between 110 and 153.  The complex number will be in the second quadrant.  Thus, the real part will be negative, and the imaginary part will be positive.
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