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ECE 3455
Exam 1
October 9, 2010

Exam duration: 90 minutes

o You may have one 8 2 x 11 in. “crib” sheet, written on both sides, during
the quiz. 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 9 pages, including the cover sheet. Raise your hand if
you are missing a page.

1 25
2 25
3 125
4 125

Total /100




1. (25 points) Find the input impedance, Z, of the circuit below.
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2. (25 points) The figure below shows the straight-line approximation to the magnitude
Bode plot for a certain filter. As the figure shows, the gain between 500 Hz and 700 Hz
is 30 dB, and drops off on either side at 60 dB/dec. The gain levels off at 0 dB at
frequencies f; and f,. There are ho 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) Itis known that the transfer function T{f} is multiplied by a constant that is real and
negative. Find the transfer function.
b) What is the phase of the transfer function as f approaches infinity?
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3. (25 points) If the resistances in the circuit below are chosen appropriately, the circuit
is a differential amplifier, i.e., vo = As(Vi1=:v2). Choose resistances so that the differential
gain Aq is 10, and the input resistance seen by v and vi; are each 5 kQ. Assume the op
amps are ideal.
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4. (25 points) For the circuit below, assume the op amp is ideal.

i) Find v,(r) as a function of v, () for arbitrary v,(r).
i) Find the transfer function T (@) = ZT i
iii) Show that if v,(¥) =V cos(wt) , your answers to part i) and part ii) predict the same
thing for v (). f&
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Room for extra work
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