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ECE 3355
Mid-Term Exam
July 5, 2017

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.

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.

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

o You have 90 minutes to work on the exam.

O

This exam has 10 pages, including the cover sheet. Raise your hand
if you are missing a page.
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1. (25 points) The amplifier circuit model below has a magnitude Bode plot whose
straight-line approximation is shown on the next page. The Bode plot is for the transfer
function T(w) = Vo/Vs.

a) Find values for the circuit components that will produce the Bode plot shown.

b) Find the transfer function for the circuit, and evaluate it at one frequency (your
choice) to show that it agrees with the Bode plot.
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Room for Extra Work
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2. (25 points) On the graph paper given on the next page, plot the phase Bode plot for
the circuit given in Problem 1
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3. (30 points) The circuit below is a differential amplifier.

a) Find the output voltage v, in terms of the resistances and the differential voltage
Via = Vi —vp.

b) By replacing one of the resistors in this circuit with a 10 kQ potentiometer in
series with a fixed resistor, we can make the gain v,v,; variable over the range 2
to 100. Make this replacement and choose resistance values to realize gain over
the indicated range.

Vit O + by

Ut =Yy =460, = > Yy Vo Tl
%2. -@Z’L + quﬂz =0 =2 WOL WZ:L /57 /21



kvL

Room for Extra Work

7' - M ) - s
“ R+ AL

Vo

W -

5 =

2 (

LR

oo s = (10~ 8o,
o) - o) B,

o 1) = (1+3) rzfq»’?a

= 1 )

Vo oy . o V) Dy
5, " (i E) R
/’_- T

i,
Vo . -1+ d B > 1
{27-— = Qj
Q-(\ﬂ\(cd <



Room for Extra Work

Now sob o o it lughest 1aloe: Jo kR + 12p ke .
/”O: 02:(/_{_02'&-’* >'Z

@2 10, ot
124 L
" ooeo™ Q,e\md -z
@o‘\)u\ﬁ 8[\/@3 Qﬁ\qced 2 10 RJL
2, - so0,5 2o




4. (20 points) Using any components you choose, design a high-pass filter with the
following specifications.

i) breakpoint at ®g = 200 rad/s
ii) gain at high frequency (® >> ®g) of 20 dB.
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