Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 – Quiz #3 – Shattuck Section

June 20, 2007

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 25 minutes to work on this quiz.

________________/20

Room for extra work

Use the circuit given below to solve for the numerical value of the equivalent resistance as seen from terminals A and D.
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Room for extra work

Solution:  Quiz 3, Summer 2007, ECE 2300

Use the circuit given below to solve for the numerical value of the equivalent resistance as seen from terminals A and D.
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We start by simplifying the circuit.  We will make some simplifications, and then redraw.  We don’t need to get everything at once; it is usually easiest to make a few simplifications, and then when we redraw that simplified circuit, we will see other things we can do.  Note that the 28[] and 22[] resistors are in series with an open circuit, that is, they are connected at one end only.  Thus, they will have no effect, and can be removed.  Also, we see the same thing applies to the 34[] resistor to the left of node B, and the 19[] resistor.  However, note that the 17[] resistor cannot be removed, even though it looks to be the same situation.  Remember that to find the equivalent resistance between terminals A and D implies that we are going to connect something to those terminals in the future.  That means that we will have something connected to both ends of the 17[] resistor.  

We can also see that the 35[] resistor has a wire which runs across it, and that it is therefore shorted out.  It will have no effect, and can be removed.  A similar situation exists with the 32[] resistor and the 34[] resistor to the right of node B.  Let’s remove these resistors and then redraw.  
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At the same time, I have drawn a red, dashed line around one of the nodes.  Note that it is now clear that the 24[] resistor is in parallel with a wire, and it can be neglected.  Also, the combination of resistors to the right and above this marked node, are all in parallel with a wire.  Thus, they can be neglected as well.  We can see that the 27[] and 33[] resistors are in parallel, and can be combined.  Similarly, the 30[] and 26[] resistors are in parallel, and can be combined.  We have 
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With these changes, we have a much simpler circuit, which follows.
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Next, we can combine the 14.85[] and 18[] resistors in series, and then combine that in parallel with the 13.93[] resistor.  We now have 
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the circuit that follows.
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At this point it should be clear that the 9.78[] resistor is in series with the 25[] resistor, and that this series combination is in parallel with the 31[] resistor.  Finally, that parallel combination is in series with the 17[] resistor, and we can find the resistance between A and D, which we call RAD, with the following steps,  
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RAD = 33.39[].
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