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ECE 3455
Final Exam
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Exam duration: 170 minutes

o Youmay have two 8 2 x 11 in. “crib” sheets, written on both sides, during the

exam. You may have any calculator you choose, but no computers. No other
notes or materials will be allowed.

o Show all work necessary to complete the problem on these pages. A solution
without the work shown will receive no credit.

o Show units in intermediate and final results, and in figures.

o If your work is sloppy or difficult to follow, points will be subtracted.

This exam has 11 pages, including the cover sheet. Raise your hand if you are

missing a page.
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1. (40 points) The figure below shows the straight-line approximation to the
magnitude Bode plot for a certain filter. There are no poles or zeros outside the
region shown in the plot. Note that the plot is merely a sketch: it is NOT drawn to
scale, and should not be used for quantitative calculations.

a) Find the transfer function T(f) for this filter. Assume that any constants
necessary to adjust the magnitude are real and positive.

b) Using the paper provided on the next page, draw the straight-line
approximation to the Phase Bode plot for this transfer function.
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2. (50 points) The graph shows the current-voltage characteristics for the diodes in
the circuit below. Diodes D1 and D2 and Zener Diode Z have the characteristics

indicated.

Find the largest possible (that is, the most positive) input voltage V; such that the

Zener diode is in region 5. / 1
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Room for Extra Work
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3. (60 points) A BJT circuit is built using a four-resistor scheme and 12 V power
supplies, as shown below. We wish to design the circuit so that the transfer
function V,/V; corresponds to a band pass filter with cut-off frequencies at 100 Hz

- and at 20,000 Hz.

i) Choose resistor and capacitance values such that the BJT is biased in the linear
region and the circuit provides the filtering response described above. Be careful

to prove that the BJT 1s correctly biased.

ii) For the circuit you designed, find the voltage gain in the pass band.
iit) For the circuit you defined, find the input and output resistance in the pass
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Room for Extra Work
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4. (40 points) The op amps in the circuit below may be considered ideal,

+%% 1) Find vo(t) in terms of vi(t).
ii) Find the input impedance seen by the source vi(t).
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Room for extra work
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5. (10 points) Answer the following question in a few clear, complete,
grammatically correct English sentences. Credit will be subtracted if your answer
is unclear.

What is “biasing”? What does it mean to “bias an amplifier” or to “bias a BIT”?
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