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Final Exam — EE 233
Spring 2002

The test is closed book, with two sheets of 8.5 by 11 inch notes and standard calculators allowed.
Show all work. Be sure to state all assumptions made and check them when possible. The number
of points per problem are indicated in parentheses. Total of 150 pomts in 6 problems on 6 pages. A
table of Laplace transform pairs are attached as page 7.

1. Determine the Thevenin [
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2. In the cirenit to the right,
e =2V and iy = 0.2A
att=0".

Draw the s-domain circuit
valid for ¢ > 0 and determine

I(s). (25)
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3. The output of a circuit in the s-domain is:
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Find v(£). (25)
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4. For the transfer function
3(s + 10°)
H
() = 75 20005 4 199 °

Sketch the asymptotic Bode plot (gain in dB and phase in degrees versus log,g w). (25)

» On both plots, indicate the slopes of the asymptotic behavior within each frequency range.

» At the corner frequencies of the amplitude, calculate the amplitude and phase for the
asymptotic approximation.

= On the amplitude plot, also indicate the actual ga.in at each corner frequency.
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Note that we did not discuss

how to plot Bode angle plots
e V" |this quarter, so | would not

4o ‘T R ' = = — — —lask for this to be drawn on

the final. However, you
should be able to calculate
~900+4S phase shift at any given
frequency.
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Note that we did not discuss how to plot Bode angle plots this quarter, so I would not ask for this to be drawn on the final. However, you should be able to calculate phase shift at any given frequency.


5. A filter is constructed using W ‘

the circuit at the right. ¢ | M ! ]_::
Find the transfer function S—H—J'——LD~~—-I + ¢
H(s} in terms of Ry, - e e 2008
Ry, €y, and C.. ' - >R
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6. Given these

filter circuits
with associated -
transfer ;
functions: j
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Using the above active filter blocks, design a Butterworth highpass filter with cutoff frequency
of w, = 2000 rad/s and a pass-band gain of magnitude 34dB. If the gain must be below 0dB for
frequencies below 500 rad/s, what is the minimum filter order? Specify all component values,
using 10nF capacitors whenever possible without increasing the part count. (30)
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