Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #3B

March 1, 2001

1.  This quiz is open book, open notes.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.

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

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 30 minutes to work on this quiz.

________________/20

Room for extra work

Use the node-voltage method to write a complete set of independent equations that could be used to solve this circuit.  Do not attempt to solve the equations.  Do not attempt to simplify the circuit.
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 ECE 2300 -- Quiz #3B – March 1, 2001 – Solution

Use the node-voltage method to write a complete set of independent equations that could be used to solve this circuit.  Do not attempt to solve the equations.  Do not attempt to simplify the circuit.
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Solution:  The key to this problem is to identify and name the essential nodes.  Then, we can define the node voltages, after picking the reference node.  Let’s do this.  
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As we start to write the equations, we immediately notice that we have a super node between nodes A and E.  Drawing the closed surface, we can write both a KCL for the super node, and a constraint equation given us by the source.  We have the circuit that follows.
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Our equations are
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Then, as we look at node B, we see a voltage source, and another, meaning that we super-celebrate case for nodes B and C.  We can write the equations
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Then, we write KCL for node D and node F,
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F:  18[A]0.
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Similarly, we can write KCL for node G and node H,
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Finally, we have four more equations to write for the dependent source variables.  We will start with the currents.  Labelling two closed surfaces to write KCL’s, we have the circuit that follows.
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Writing these equations, we have
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Then, for vX and vQ, we write KVL’s around the dotted line loops shown in red in the circuit diagram that follows.
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We can write
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