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Practice Examination Questions With Solutions

Module 4 – Problem 7

Filename:  PEQWS_Mod04_Prob07.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  20 Minutes

Problem Statement:

Find the Thévenin equivalent of the circuit shown, as seen at terminals A and B.  Draw your equivalent circuit, showing terminals A and B.
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Problem Solution:

Find the Thévenin equivalent of the circuit shown, as seen at terminals A and B.  Draw your equivalent circuit, showing terminals A and B.
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The first step in the solution is to find one of the three quantities, open-circuit voltage, short-circuit current, and equivalent resistance.  In this case, it appears that finding the open-circuit voltage would be fairly simple.  For the open circuit case, the two resistors R1 and R2 will be in series.  Let’s define the open-circuit voltage, and then solve for it.  The voltage is defined in the circuit that follows.
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Now, as we noted, this open circuit makes the two resistors in series.  We have shown this in the diagram by setting iR2 equal to iX.  From this, we can write Ohm’s Law for the series combination, and get the current,
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Next, we can write KVL around the right-hand loop, and get
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Now, we need to find either the equivalent resistance or the short-circuit current.  In this case the short-circuit current should be fairly straightforward, so we will solve for that.  We need to define the short-circuit current, which we do in the circuit that follows.  Note that we define it as flowing from A to B, which corresponds with our choice for the open-circuit voltage.  
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To solve for the short-circuit current, we first find iX.  We write an expression for iX, and get
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This tells us vS2, which is the voltage across R2.  Thus, we can find the short-circuit current by applying KCL at the top node, and get
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Finally, we can find the equivalent resistance by taking the ratio
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Thus, the Thevenin equivalent is as given in the circuit that follows.  We show terminals A and B to be sure that the polarity of the voltage source is clear.  
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Note:  Be very careful in solving for the equivalent resistance that you use the proper relationship between the open-circuit voltage and the short-circuit current.  In this case, both were negative.  Sometimes only one is negative, and for this choice of polarities, this would result in a negative resistance.  Since this is possible, we need to be alert for the proper polarities.

Problem adapted from ECE 2300, Exam 1, Problem 5, Summer 1992, Department of Electrical and Computer Engineering, Cullen College of Engineering, University of Houston.
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