Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #4B

April 12, 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 40 minutes to work on this quiz.

________________/20

Room for extra work

The switch SW1 was closed for a long time, and then opened at t = 0.  Then, switch SW2 closed at t = 10[ms].  Find iX(20[ms]).
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 ECE 2300 -- Quiz #4B – April 12, 2001 – Solution

The switch SW1 was closed for a long time, and then opened at t = 0.  Then, switch SW2 closed at t = 10[ms].  Find iX(20[ms]).
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Solution:  The first thing to do in this problem is to solve for the capacitive voltage.  We need to define the capacitive voltage, which we will call vC.  We do this in the circuit above.    The next step is to find the initial condition.  We redraw for t < 0.
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Since the current through the 3.3[k] resistor is known to be 2[mA], we can take KVL around the right hand loop, and say
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Next, we redraw the circuit for the time period 0 < t < 10[ms].  Both of the switches are open, and in terms of the capacitor, we have the circuit that follows.
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The current through the capacitor is zero, and therefore we know that since 
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we therefore know that the voltage vC is not changing with time.  Thus, we can say that 
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Next, we take the time period, t > 10[ms].  We can redraw the circuit, and we get the circuit that follows.  
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We know the initial condition for this time period, which is that
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Since there is no independent source, this is a natural response, which means that the final value is zero.  We need only the time constant.  To get this, we need the Thevenin equivalent resistance seen by the inductor.  Since we have a dependent source, this requires that we apply the test source method.  We remove the capacitor, and apply a 1[A] current source, as shown in the circuit that follows.
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We can write KCL for the upper right node, and we get
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Then, by KVL, we can write
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Now, we can say that
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Thus, the time constant is
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Now, we are ready to write our solution, which is
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This can be evaluated at t = 20[ms], and gives us
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We can use this to solve for iX(20[ms]).  Looking at the circuit that follows, we can solve for iX, particularly by noting that the capacitor is connected to the equivalent of a 2.11[k] resistor, as we found already.  The current that results will be –11iX, again, from what we found earlier.  
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Therefore, we can write
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