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Practice Examination Questions With Solutions

Module 3 – Problem 9

Filename:  PEQWS_Mod03_Prob09.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  30 Minutes

Problem Statement:

Find iX and the power delivered by the current source in the circuit below.
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Problem Solution:

The problem statement was:

Find iX and the power delivered by the current source in the circuit below.


[image: image2.wmf]+

-

20

[V]

2.2

[k

W

]

1

[k

W

]

3.3

[k

W

]

7

[mA]

4.7

[k

W

]

5.6

[k

W

]

+

3[k

W

]

i

X

-

i

X


The first step in this problem is to pick the best approach to the problem.  We can certainly solve this by simply writing KVL and KCL and Ohm’s Law expressions until we can solve, but it is better to take a systematic approach.  Our two primary systematic approaches are the Node-Voltage Method, and the Mesh-Current Method.  

Let’s consider these two possibilities.  If we were to pick the Node-Voltage Method, we have three essential nodes, and therefore two equations, plus one for the dependent source variable.  If we were to pick the Mesh-Current Method, we have five meshes, and therefore five equations, plus one for the dependent source variable.  This looks like a good candidate for the Node-Voltage Method.  Let’s assign node voltages, and prepare to solve.  
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We have chosen the upper right node for the reference.  The goal here is to make things as easy for ourselves as we can.  In this case, we want to pick a node with many connections, and get an easy solution for the voltage across the current source, and the current iX.  In any case, in the end any choice will work.

Now we need to write the Node-Voltage Method Equations.  There will be two equations plus one more for the dependent source variable iX.  We will take them alphabetically.  

For node A, we have one voltage source connected.  The voltage source has a series element that we can use to express a current in that branch.  We can write
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For node B, we have a voltage source between the B node and the reference node.  Thus, we can write
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Now, we have to write equations for the dependent sources.  The current iX is the current through the 4.7[k] resistor.  We can write
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This gives us three equations in three unknowns, 
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and we can solve.

This problem can be solved fairly easily by substituting the third equation into the second, and then by substituting the second equation into the first.  However, since we have a computer here, we will choose to insert the equations into MathCAD, in a file called PEQWS_Mod03_Prob09_Soln.mcd.  The results are given here:

vA = 2.28[V]

vB = 1.45[V]

iX = 485[A]
The current iX is one answer that was requested.  


Next, we want to find the power delivered by the current source.  Note that vA is the voltage across the current source.  Thus, we can write
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Notice that the sign in this expression is negative, because the voltage and current polarities are related by the passive sign convention in this situation.

Note:  For clarity in showing this solution, and how it unfolds, we have redrawn the circuit.  In solving this problem on an examination, we would not redraw each time, but rather make marks on the original circuit.  In addition, we would not include all of the text that is present here.  With this, it should be possible to complete the problem in the allotted time.
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