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ECE 2300 -- Quiz #4

Shattuck Section – TuTh 4:00-5:30PM

March 23, 2004

Keep this quiz closed and face up until you are told to begin.

1.  This quiz 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 which is not given in a reasonable order will lose credit.

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 quiz will be included between square brackets.

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

6.  You will have 35 minutes to work on this quiz.

________________/20

Room for extra work

a. For the circuit shown, find the Norton equivalent as seen by the 0.7[A] current source.

b. For the circuit shown, find the power delivered by the 0.7[A] current source.  
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ECE 2300 -- Quiz #4 – March 23, 2004 –4:00 – 5:30PM TuTh Shattuck Section Solution

a. For the circuit shown, find the Norton equivalent as seen by the 0.7[A] current source.

b. For the circuit shown, find the power delivered by the 0.7[A] current source.  
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Solution:


a)  The first step is to remove the 0.7[A] current source.  We label the terminals of the current source, a and b, to keep track of these terminals.  We will choose to start by find the open-circuit voltage, vOC.  Our diagram will be
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It should be clear that the current through the 33[] resistor is zero in this case, so the voltage vX for this circuit will be zero.  As a result, the current through the 5[] resistor and the current through the 13[] resistor will also be zero.  Thus, we can write KVL around a loop to get
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Thus, 
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Next, we will choose to find the equivalent resistance.  We will set the independent sources equal to zero, and then apply a test source between terminals a and b.  We need to solve for vT, the voltage across this test current source.  We choose to define the polarity of the voltage vT  to be in the active sign convention for the test source, since this results in passive sign convention for the equivalent resistance that we are looking for.
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Now, we can write equations to solve for vT .  We have the current of 1[A] going through the 33[W] resistor, so we have 
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Next, we can write KVL around the loop to get that
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Plugging in our value for vX, we can solve for vT , and we get
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So, REQ is
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Therefore, the Norton current will be
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Now, we defined the open-circuit voltage at a with respect to b, so the current should be from a to b, so we have the Norton equivalent as follows.
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b)  To get the power delivered by the current source, we need the voltage across the current source.  Let’s connect the current source to the Norton Equivalent, and solve for the voltage in that circuit.  We have the circuit that follows, where we have put the 0.7[A] current source with its reference polarity going from a to b, as in the original circuit.  Take care when redrawing circuits, especially when changing the angles of elements.  This is a fine thing to do if it helps you see things better.  The key is to keep the relationships between the connections intact.
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We have, from a combination of KCL and Ohm’s Law, that 


[image: image14.wmf](

)

(

)

(

)

0.3000.7[A]219[]87.6[V].

S

v

=--W=


Then, we can get the power delivered by the current source,
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Thus, our solution is
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ECE 2300 — Circuit Analysis — Spring 2004, Section # 02072
Quiz#4

Monday, March 22, 2004

DO NOT OPEN THIS QUIZ BOOKLET UNTIL INSTRUCTED TO DO SO !!!

This quiz has four pages, including this page. If you are missing any page,
raise your hand. To complete the quiz you have 30 minutes.

Notes:

1. Be sure that your name, ID number and the signature appear above.
2. The quiz is closed books and notes!!!
You may use any calculator you choose.
3. Along with solving the problem, to receive full credit you must:
a) Show all work needed for solution.
b) Clearly indicate your answer (for example, by enclosing it in a box).
¢) Define all variables and parameters, and label them on the circuit diagram.
d) Show all units explicitly, in intermediate numerical results as well as in final
solutions.
e) Use the proper notations for all quantities.
4. Do not use red ink.
5. Keep in mind that most of the credit for the problem will be given for showing
the correct methods or equations.
6. This quiz has one problem, and the total number of points is 100.
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