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Practice Examination Questions With Solutions

Module 4 – Problem 8

Filename:  PEQWS_Mod04_Prob08.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  20 Minutes

Problem Statement:

For the circuit shown, find the current iX.  It is recommended that you use source transformations on this problem.  (Hint:  If you use source transformations, use them carefully.)
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Problem Solution:

For the circuit shown, find the current iX.  It is recommended that you use source transformations on this problem.  (Hint:  If you use source transformations, use them carefully.)
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The first step in the solution is to correctly identify the source transformation pairs.  It is very tempting to look at this circuit, and to suggest that vS1 is in series with R1, that vS2 is in series with R2, that vS3 is in series with R3, and to replace all three of these combinations with their corresponding current sources in parallel with resistors.  However, in fact, while vS1 is in series with R1, vS2 is not in series with R2, and vS3 is not in series with R3.  They look as if they are in series, because they appear to be drawn in the same way we usually draw voltage sources in series with resistors in source transformation problems.  If you look carefully you will see that not all the current in vS2 goes through R2; in fact, some of that current could go through R1.  A similar situation holds for vS3 and R3.  We need to find another way to approach this problem.  

Now, if we look carefully, we will see that there is a simplification that we can make.  Note that everything enclosed by the red dashed line in the circuit that follows is in parallel with the voltage source vS3.  
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This means that we can use one of our special transformations to note that as far as iX is concerned, vS3 and the things in parallel with it, act the same way as the vS3 voltage source alone.  Thus, we can remove everything inside the red dashed line, and we get the much simpler circuit that follows.
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Now, in this circuit, the voltage source vS3 is now in series with the resistor R3.  So, in this case we can replace them with a current source in parallel with the resistor.  The value of the current source will be
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From this, we can redraw the circuit, as shown in the figure that follows.
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In this circuit we have two current sources in parallel, and two resistors in parallel.  We can add the current sources, being careful to note the polarities.  We can combine the parallel resistors, and get,
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Making these simplifications, we have the circuit that follows.
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Now, we have two resistors in parallel being fed by a current source.  This allows us to use the CDR to write
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This problem could have been solved in many other ways.  Another option would be to use the node voltage method.  If we had done this, we would have four essential nodes, which would result in three node voltages.  Assume that we would pick the bottom node as reference.  The diagram is shown here.  
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Of these three node voltages, two (vA and vB) are very simple to find since there are voltage sources between these nodes and the reference node.  Thus, we are left with only one nontrivial equation to write and solve, the one for vC.  Just to prove that this method gives the same answer, let’s go ahead and write this equation and solve it.  We will then use it to find iX.  


[image: image12.wmf](

)

20[V]

3[A]0, or

60[]40[]50[]

61.7[mS]3[A]0.5[A].

CCC

C

vvv

v

-

+++=

WWW

=-+


We can solve this for vC, and get
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From this, we can solve for iX using Ohm’s Law, and we get
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This is the same answer we got the first time.  Which approach is better?  This depends on the situation, but either approach is appropriate.
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