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ECE 3455
Mid-Term Exam
July 13, 2010

Exam duration: 100 minutes

o You may have one 8 12 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 10 pages, including the cover sheet. Raise your hand
if you are missing a page.
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1. (20 points) For the circuit shown below, do the following.

i. Find the transfer function T(w) = V,/V..

ii. The graph below is a magnitude Bode plot for the circuit; you can think of it as
providing specifications for the circuit. Choose circuit component values to meet
these specifications. Be sure your choices reproduce the important features of

the Bode plot.
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2. (25 points) On the next page you will find the phase Bode plot for a certain circuit.
There are no breakpoints outside the frequency range shown. The magnitude Bode plot
(not shown) increases with frequency at 20 dB/dec at very low frequencies, and has a
constant value of 35 dB at o = 2,000 rad/s. Find the transfer function for this circuit.
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3. (25 points) For the circuit below, do the following.
i. Choose component values to produce the output
vp(t) = =2.5sin(wt) + Vorreer (V]

where Vgiset is @ de offset voltage that ranges from +4 V to —4 V, and the potentiometer
is a 10-turn, 20 kQ potentiometer.

i. The ¥8 kQ potentiometer is set to 4 tums from its end value, with the smaller
resistance above the wiper (as it is oriented in the figure). Write an expression for

the output voltage v(t).
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4. (30 points) For the circuit below, do the following.

=

;
I,

loks  like YHE ¢ NQa

MO"*LJ EC(;Q,MW;['\. t:egiv! .

Find the Thevenin equivalent circuit with respect to the terminals of the diode.
The diode iz — v4 characteristics are shown in the graph on the next page. On this

graph, plot the load line for the circuit.
Based on your plot, estimate all possible operating points, i.e., the current and

voltage values taken by the diode.
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