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'ECE 3455
Exam 1
March 7, 2009

Exam duration: 90 minutes

o You may have cne 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 resulis, 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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Room for Extra Work



1. (25 points) For the circuit shown below, find

\g a) the transfer function T(w) = Vo/Vs;

X
0 b) the input impedance Zy; CF
1
—-
SR Aw%

‘d.a.u..\a \.L/Sq e:l/_ /0 a,d

L ~o

. X \’_V
VL * /}I«DI/L V =

'/JmCF
N v, (JFEL *?J(f"%D)J “)G':) = Rs
*3 ([%HMZM Aw)JuJ(F)—VS
G g, L ot
A 2R E%Z,-rl'fyuﬁq;/?gw(ﬂ o)
b) Cr 2.

,f—’\/\/\/“”““l
5/1\‘,\ Ibfw) Ué‘ }ZL

—o 1
4 . 'Ee

v @‘[4_ v =14
L—o—



Room for extra work

% /f’ﬁva> - //Z 7“/11)@‘(7“)91;&))

- v,
=
b A 12 0Cr
V=V =

/r ‘éL ¢ w0 Ga(1-ve )

_ /2
+Y 7 Z - L
\i v / * M.JQ:E('("'-A'V‘JJ

Vo/y. and  Z;

/Dr wrnec_t‘; Q(?@éra(c QACWVCG-QNMS 7@1‘
f’ﬁ«aé are wr ey il e rns df /ZL)/EC, Cr, /Z£~)a/ncf¢4/o.

are accepiable S foll m@aé



2. (25 points) The transfer function T(®) for a certain amplifier is shown below. It is

known that the magnitude of the transfer function at ® = 300 rad/sec is approximately 0
dB.

We are given that RiCy =5 x 107 s;: RC, =3.333 x 10" s; RyC3 = 1.667 x 107 s; and
R4Cs = 107 s. (Note that the value for RsCj is slightly modified from that on the recent
quiz.) :

1 ) .
RC + JWJ (J@R4C4 )2
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33

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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3. (25 points) Use “ideal” op amps to generate a voltage output given by

v, =~0.4v, —0.8v, + 0.2v,

where vy, Vo, and v; are independent input sources.

For partial credit (10 points}, use any number of op amps to generate the required
output.
For full credit (25 points), use only one op amp to generate the required output.
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Room for extra work
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