Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #6

Shattuck Section – TuTh 5:30-7PM

December 5, 2002

Keep this quiz closed and face up until you are told to begin.

1.  This quiz is closed book, closed notes.  You may use one 8.5” x 11” crib sheet, or its equivalent.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.

3.  Show all units in solutions, intermediate results, and figures.  Units in the quiz will be included between square brackets.

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 40 minutes to work on this quiz.

________________/20

Room for extra work

The voltage source vS1(t) is sinusoidal, with the value
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The steady state value of the voltage vX(t) is measured, and found to be
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Find the value of the capacitor, CUNK.


[image: image3.wmf]R

2

=

2.2[k

W

]

R

1

=1,002.5[

W

]

v

X

(t)

+

-

+

-

v

S1

(t)

2[

m

S

]

v

X

(t)

C

1 

=

 1.6[

m

F]

C

UNK

C

2 

=

 4[

m

F]

L

1

=7.32[H]

L

2

=10[H]


ECE 2300 -- Quiz #6A – TuTh 5:30-7PM section – December 5, 2002 – Solution

The voltage source vS1(t) is sinusoidal, with the value
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The steady state value of the voltage vX(t) is measured, and found to be
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Find the value of the capacitor, CUNK.
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The first step in the solution is to convert to the phasor domain.  We recognize that the L2 inductor can be neglected, since it is in series with a current source, and that the C1 capacitor can be neglected since it is in parallel with a voltage source.  We have the diagram that follows.
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Note that we are given vX(t), so we have Vx,m() as
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Here, we converted the function to a cosine function by subtracting 90 from the phase before transforming to the phasor domain.  We can write KCL for the top right hand node, as
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So, we plug Vx,m() back into this equation, and solve for CUNK.

We have
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From this, we can perform algebra to get
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There is a minor error in the real part of this equation, probably due to round off errors.  We take the imaginary part of both sides of this equation, set them equal to each other, and we get
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Solving this for CUNK, we get
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(Note, when I solve the complex equation above directly for CUNK, I get a complex answer, but imaginary part of this answer is more than 10,000 times smaller than the real part.  This is caused by the round off errors made throughout the problem, and indeed, in the measurement of vX(t), since measurements are never completely exact.  We should recognize that we need to ignore the imaginary part, since the capacitance value, CUNK, must be real.)  

Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #6

Shattuck Section – MW 2:30-4PM

December 9, 2002

Keep this quiz closed and face up until you are told to begin.

1.  This quiz is closed book, closed notes.  You may use one 8.5” x 11” crib sheet, or its equivalent.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.

3.  Show all units in solutions, intermediate results, and figures.  Units in the quiz will be included between square brackets.

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 40 minutes to work on this quiz.

________________/20

Room for extra work
The source shown in this circuit delivers a total of 49,500[W] and 28,600[VAR].

Load 1 absorbs 25,500[VA] with a lagging power factor equal to 0.9.

Find the impedance of Load 2.
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 ECE 2300 -- Quiz #6 – 2:30-4PM MW section – December 9, 2002 – Solution

[image: image15.png]The source shown in this circuit delivers a total of 49,500[W] and 28,600[VAR].
Load 1 absorbs 25,500[VA] with a lagging power factor equal to 0.9.
Find the impedance of Load 2.
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