Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #2D

March 5, 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

The device shown in Figure 1 has the equivalent circuit shown in Figure 2.  The labels on the terminals of the device show how it is connected to the rest of the circuit in Figure 1.  Find the power absorbed by the device.  
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 ECE 2300 -- Quiz #2D – March 5, 2001 – Solution

The device shown in Figure 1 has the equivalent circuit shown in Figure 2.  The labels on the terminals of the device show how it is connected to the rest of the circuit in Figure 1.  Find the power absorbed by the device.  
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The first step in this problem is to take the equivalent circuit for the device, as shown in Figure 2, and plug it back into the circuit in Figure 1.  To do this, we will need to redraw the circuit, so that the correct terminal is connected to the correct place.  We have done this in the circuit that follows.
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We have a number of options available to us to solve this circuit.  I will choose to define the current through the dependent voltage source, and then write some equations for the two unknowns.  The current is defined in the circuit that follows.
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Now, we can write KVL around the outside loop and get
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We can write another KVL around the upper loop, where we recognize that an expression for the current through the 3.3[k]-resistor can be found from KCL at node B.  We write the equation
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We can subtract the second equation from the first, and we get
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Now, we can take this expression, and plug it back into the first equation, and we get
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Thus, we can find iY, as
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Now, we are ready to solve for the power absorbed by the device.  We can say that
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The 2.2[k]-resistor referenced in this equation is the one that is a part of the device.  In this particular case, the two 2.2[k]-resistors have the same power, since they have the same current, but in some cases the distinction would be important.  In those cases, we should name the resistors to avoid confusion.  Notice that the dependent source has the voltage and current defined in the active sign convention, which is why the negative sign arises in this equation.  Since we have values for the two currents, we only need to perform the arithmetic to obtain
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The answer, then, is
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