Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #3

Shattuck Section – TuTh 4:00PM

February 28, 2006

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 node-voltage method to write a complete set of 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

ECE 2300 -- Quiz #3 – February 28, 2006 –4PM TuTh Shattuck Section Solution

Use the node-voltage method to write a complete set of 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.  


We begin the solution by finding and naming the essential nodes.  In this circuit there are seven.  With four dependent source variables, that means that we will need to write ten equations.  We choose the node named R as our reference node.  We define each node voltage at the essential node with respect to this reference node.
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Now, we are ready to begin writing equations.  We start with the A node, but we see that it has a voltage source attached to it, which connects to B, so we have a supernode case.  But the B node also has a voltage source connected to C, so we end up writing a large supernode equation.  Note that the 22[V] voltage source has a resistor in series with it, so we will use that resistor to get an expression for the current in that branch.  We draw the closed surface for this large supernode, using a green dashed line, as shown in the next figure.
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Thus our KCL for this closed surface is
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We need two constraint equations, which would be
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The D equation follows from the KCL for that node, which is
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Similarly, the E equation will be KCL for the E node.  Here, we have two voltage sources connected, but each of them is in series with another element, and we therefore use that series element to write the equation for it.  We have
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Finally, the F node equation is not a KCL, but is really a KVL equation, given to us by the voltage source between the F node and the reference node.  We sometimes call this the celebrate case.  We have the equation
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Now, we need four equations for the four dependent source variables.  We will get the equation for iW using Ohm’s Law and the voltage across the 27[] resistor, as 
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Next, for the iX equation, we will choose a closed surface, shown with a blue dashed line in the figure that follows.  We get
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For the vW equation, we take KVL around the closed loop indicated by the dashed blue arrow, as
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For the vX equation, we take KVL around the closed loop indicated by the dashed green arrow, as
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This is ten equations in ten unknowns, and we can solve.
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