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Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 -- Exam #1

October 13, 2001

1.  This exam is open book, open notes.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the work shown will receive no credit.

3.  Show all units in expressions and figures.  Units in the exam will be included between square brackets.

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 90 minutes to work on this exam.

1.  ________________/30

2.  ________________/30

3.  ________________/40

Room for extra work
1)  (30 Points)  A transresistance amplifier, along with a source, a variable load modeled by RL, and a feedback resistor, is shown in the figure below.  It is known that
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Further, by measurement, it is found that when RL = 10[], then


[image: image2.wmf]()330cos(377[rad/s])[mV].
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When RL = 15[], then


[image: image3.wmf]()450cos(377[rad/s])[mV].

o

vtt

=


Find vo(t) when RL = 20[].  
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Room for extra work
2)  (30 Points)  a)  Find the transfer function,
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 for the circuit shown below.

b)  Determine the poles and zeroes for the transfer function that you found in part a).
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Room for extra work

3)  (40 Points)  The transfer function for an amplifier is known to be
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The angular frequency  is given with units [rad/s].

a)  Plot the straight-line approximation to the phase Bode plot for this amplifier using the axes given on page 8.  Use the frequency range from 0.1[Hz] to 100,000[Hz].

b)  Estimate the phase of the transfer function for this amplifier at 1[kHz] using your plot.  Find the phase of the transfer function at 1[kHz], using the transfer function.  Find the percent error in your straight-line plot at this frequency.
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Room for Extra Work

Solution:

1)  (30 Points)  A transresistance amplifier, along with a source, a variable load modeled by RL, and a feedback resistor, is shown in the figure below.  It is known that


[image: image9.wmf]()3cos(377[rad/s])[mA].
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Further, by measurement, it is found that when RL = 10[], then


[image: image10.wmf]()330cos(377[rad/s])[mV].

o

vtt
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When RL = 15[], then


[image: image11.wmf]()450cos(377[rad/s])[mV].
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Find vo(t) when RL = 20[].  


[image: image12.wmf]i

S

(t)

C

S

=1[

m

F]

R

S

=

50[

W

]

R

f

=

1[k

W

]

R

L

Transresistance

Amplifier

Source

Feedback

v

o

(t)


[image: image13.png]The circuit 15 o,oero.tfnj with siausoids, 2l at the
Same frequeacy. So, we will conuvert to the p hason
Aomain.

Thevenin's Theorem holds here, so I will represeat

the entive circmt as Seea b/ ﬁLJ Using its

»’\;V\ u; I ’\t- 5




[image: image14.png]Room for extrawork 1) ¢on tiaued | Re Arawing , e have .

Whea R,z l0fn]: _ lo{nj
e L ]) l/o VH,‘ ""—“""/0&31_2 = 330[ml/3
| | TH

whea R, = VARV 1sind 450 {mV]

IS{R8+ 27w
This s @ €gu. and v&uaksj and we can Solve for
V{»L, al/lﬂk | ZTH .
[(\/ﬂk) 100 = 3300my-52] + 330fmv] zm] X3
_ E_Q/f‘") IS‘[jLE = G?S‘O[m\/‘ﬁ.} + L}S‘O[ml{] 2TH 3 XA =

O =-360o{mV-983 + T0[mv] 21y

- 3600
Ery> oo L) = yoln]
10
Ve lotyo 330{“‘)«)

th,\ = I 65[‘}} (.Sepeajzex-{: }




[image: image15.png]Room for extrawork 1) contvnued,

SoJ We wmodel the c/'reut seea by R, aus beIOul)

“o(n]

wl\e re we Ac\ve

I\V\C/udeA the i

2083 {pcdﬁ‘eJx new load
resistance, 20{n7J.
87 VDR, we have
V Ny 20
0 = AV} ot SS‘O@\VJ

So
U, ({:) 2

$SO <os(377 frad/ec é) {mv]





2)  (30 Points)  a)  Find the transfer function,
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 for the circuit shown below.

b)  Determine the poles and zeroes for the transfer function that you found in part a).
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3)  (40 Points)  The transfer function for an amplifier is known to be
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The angular frequency  is given with units [rad/s].

a)  Plot the straight-line approximation to the phase Bode plot for this amplifier using the axes given on page 8.  Use the frequency range from 0.1[Hz] to 100,000[Hz].

b)  Estimate the phase of the transfer function for this amplifier at 1[kHz] using your plot.  Find the phase of the transfer function at 1[kHz], using the transfer function.  Find the percent error in your straight-line plot at this frequency.
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The percent error is 4.27%.
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 = 2f = 6280[rad/s]
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