Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455

Exam 1

 March 3, 2007
Exam duration: 90 minutes

· You may have one 8 ½ 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.

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

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

· 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.

1  ________________/30
2  ________________/25
3 ________________/25
4 ________________/20

Total ________________/100
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1. (30 points) The plot below is the magnitude Bode plot for a particular transfer

function T(w). It is known that there are no non-zero poles or zeroes outside the
range of this plot. Further, it is known that for very high frequencies, the phase of

the transfer function is 0 deg.

a) Find the transfer function T(®).
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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[image: image4.png]2. (25 points) The op amp in the circuit below is “ideal”. For this op amp circuit,
do the following

a) Find the input impedance Z;, output impedance Z,, and transfer function T(®) =
V,/V..

b) Draw a circuit diagram for a voltage amplifier that has the same input
impedance, output impedance, and transfer function as the op amp circuit

below. (You do not need to re-work the analyses of the impedances and T(@)
Jor this circuit — just draw it.)
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[image: image6.png]3. (25 points) In the circuit below, both op amps may be considered ideal. Find
the gain v,/v;.
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[image: image7.png]4. (20 points) In the circuit below, the 10 kQ potentiometer is set so that the

resistances are as shown in the figure, and vi(t) = 0.25 cos(wt) [V], with @ = 1000
[rad/s]. The op amp may be considered ideal.

a) Write a mathematical expression for v,(t).

b) Make a sketch of v,(t) (i.e., v, as a function of time) on the graph provided. Be
sure to include numbers and units on both axes. You may set the origin anywhere
you like, but be sure to plot at least two full cycles of v,(t).
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