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Practice Examination Questions With Solutions

Module 6 – Problem 1

Filename:  PEQWS_Mod06_Prob01.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  30 Minutes

Problem Statement:

In the circuit shown, switch SW2 had been closed and switch SW1 had been in position “a” for a long time, when switch SW1 was moved to position “b” at t = 0.  Then, at t = 700[ns], switch SW2 opened.  Find vL(1[s]).
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Problem Solution:

In the circuit shown, switch SW2 had been closed and switch SW1 had been in position “a” for a long time, when switch SW1 was moved to position “b” at t = 0.  Then, at t = 700[ns], switch SW2 opened.  Find vL(1[s]).
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Solution:  The first thing to do in this circuit is to define and find the expression for the inductive current.  Let’s do that first.
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The next step is to find the initial value of this current.  To get this, we use the equilibrium condition to say that the inductor is behaving as a short circuit.  Thus, we can redraw the circuit for t < 0 as follows.
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Next, we can write the expression for the initial current as 
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Next, we want to look at what happens for the time period 0 < t < 700[ns].  If we redraw the circuit for this time period, we get the circuit that follows.
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Clearly, the voltage is zero across the inductor is zero.  Since we know that 
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we know that the current cannot change with time.  Thus, we can say that
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This gives us our initial condition for the next time period, as well.  


Now, let’s redraw the circuit for t > 700[ns].  We obtain the circuit that follows.
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To get the time constant, we find the Thevenin resistance seen by the inductor.  To do this, we set the independent sources equal to zero, which means that the current source will be open-circuited.  The resistance will then be
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and the time constant will be
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We also need the final value of the current, which can be determined from the circuit at equilibrium, or t = , which is the circuit that follows.
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We can find the value of iL() using the current divider rule, which gives us
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Thus, we can write the expression for the current for t > 700[ns],
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Now, to get the expression for vL(t) for this time period, we can substitute back into the defining equation for the inductor, 
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and we get
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Now, we simply plug in 1[s], or 1000[ns], for t in this expression, and we get
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Evaluating this expression, our answer is
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Problem adapted from ECE 2300, Quiz 4, Spring 2001, Department of Electrical and Computer Engineering, Cullen College of Engineering, University of Houston.
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