[image: image1.wmf]v

X

(t)

+

L

1

=

6[H]

C

1

=

1000[

m

F]

-

i

1

(t)

R

1

=

500[

W

]

L

2

=

325[mH]

C

2

=

60[

m

F]

i

2

(t)

i

1

(t)

 = 15 cos (200[rad/s] 

t

 + 56°) [mA]

i

2

(t)

 = 20 sin (200[rad/s] 

t

 - 32°) [mA]


[image: image8.wmf]Dave Shattuck

University of Houston

© Brooks/Cole Publishing Co.



Practice Examination Questions With Solutions

Module 8 – Problem 2

Filename:  PEQWS_Mod08_Prob02.doc

Note:  Units in problem are enclosed in square brackets.

Time Allowed:  25 Minutes

Problem Statement:

Find the steady-state value of vX(t).  
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Problem Solution:

The problem statement was:

Find the steady-state value of vX(t).  
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Since only the steady-state solution is desired, and there are only sinusoidal sources, this problem can be solved using the phasor transform approach.  The first step in such a problem is to convert the circuit to the phasor domain. This is done in the circuit schematic that follows.  Notice that the variable vX must also be transformed.  For the current source that is given as a sine function, we convert it to a cosine function before transforming,

i2(t) = 20 sin (200[rad/s]t - 32º)[mA] = 20 cos (200[rad/s]t - 32º - 90º)[mA], or

i2(t) = 20 cos (200[rad/s]t - 122º)[mA].
The transformed circuit is given in the figure that follows.
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Now, the goal is to solve for Vx(), using circuit analysis techniques and complex arithmetic.  


This problem seems like a natural for the node-voltage method.  We can solve for the desired variable in only one equation,  
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This is one equation in one unknown, and we can solve.  We collect terms, and write,
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Solving, we get
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Remember that this is not the answer.  To get the answer, we need to perform the inverse transform, and get
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Note 1:  In this problem, as a part of the solution we have redrawn the circuit in the phasor domain.  We recommend that you do this, even if you are solving this problem on an examination.  This is part of what is expected for you to complete the problem, and the allotted time has been adjusted to account for this.  It is a good habit to avoid mixing the time domain and the phasor domain, and this should be avoided in diagrams as well as in equations.  On a related note, it is also important to complete the problem, which means performing the inverse transform.  Many students are so elated at completing the solution for Vx(), that they fail to transform it back to vX(t).  Don’t neglect this important, while simple, step.

Note 2:  It might have been noticed that the capacitor C1 and the inductor L1 did not seem to affect the solution.  In fact, their values could have been anything, and the solution would not change.  The key is that each of these components was in series with an ideal current source.  When this happens, the value of the series component will not affect anything outside of that current source-component combination.  In other words, these components affect the voltage across the current source, but nothing else.  In this case, we have an answer that does not depend on C1, or on L1.  

Problem adapted from ECE 2300, Quiz #6, Spring 1997, Department of Electrical and Computer Engineering, Cullen College of Engineering, University of Houston.
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