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Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 – Midsemester Exam

July 3, 2007

Keep this exam closed until you are told to begin.

1.  This exam is closed book, closed notes.  You may use one 8.5” x 11” crib sheet, or its equivalent.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  A solution without the appropriate work shown will receive no credit.  A solution that is not given in a reasonable order will lose credit.  Clearly indicate your answer (for example by enclosing it in a box).

3.  It is assumed that your work will begin on the same page as the problem statement.  If you choose to begin your work on another page, you must indicate this on the page with the problem statement, with a clear indication of where the work can be found.  If your work continues on to another page, indicate clearly where your work can be found.  Failure to indicate this clearly will result in a loss of credit.  

4.  Show all units in solutions, intermediate results, and figures.  Units in the exam will be included between square brackets.

5.  Do not use red ink.  Do not use red pencil.

6.  You will have 100 minutes to work on this exam.

1.  ________________/40

2.  ________________/20

3.  ________________/40








Total = 100

Room for extra work

1.  {40 Points} Use the circuit below to find the numerical value of the following quantities.  Assume ideal op amps.

a) Find the transconductance io/vs.

b) Find the input resistance seen by the source.

c) Find the output resistance seen by the load, RL.  

d) Find an amplifier model that could be used to model this circuit, with respect to the source and the load, and behave the same way.  Draw the model, and attach the source and the load.  
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Room for extra work

2.  {20 Points} An oscilloscope input can be modeled as a 1[M] resistance in parallel with a 53[pF] capacitance.


For a digital computer that works with base-8 arithmetic, there is a perceived need for an 8X probe to use with this oscilloscope.  The goal is to have the display on the oscilloscope be the same shape as the signal being measured.  


Design the 8X probe, and show that using it will allow the oscilloscope to display waveforms with the same shape as the input waveforms.

Room for extra work

3.  {40 Points} Use the circuit below to find the numerical value of the following quantities.  Assume ideal op amps.

a) Find Vo/Vi.

b) Find VO/VI.

c) Find the voltage gain vo/vi, at 10[kHz].

d) Plot the straight-line approximations to the magnitude and phase Bode plots for the transfer function for this circuit, using the semilog graph paper on the next two pages.  
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1.  {40 Points} Use the circuit below to find the numerical value of the following quantities.  Assume ideal op amps.

a) Find the transconductance io/vs.

b) Find the input resistance seen by the source.

c) Find the output resistance seen by the load, RL.  

d) Find an amplifier model that could be used to model this circuit, with respect to the source and the load, and behave the same way.  Draw the model, and attach the source and the load.  
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2.  {20 Points} An oscilloscope input can be modeled as a 1[M] resistance in parallel with a 53[pF] capacitance.


For a digital computer that works with base-8 arithmetic, there is a perceived need for an 8X probe to use with this oscilloscope.  The goal is to have the display on the oscilloscope be the same shape as the signal being measured.  


Design the 8X probe, and show that using it will allow the oscilloscope to display waveforms with the same shape as the input waveforms.
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3.  {40 Points} Use the circuit below to find the numerical value of the following quantities.  Assume ideal op amps.

a) Find Vo/Vi.

b) Find VO/VI.

c) Find the voltage gain vo/vi, at 10[kHz].

d) Plot the straight-line approximations to the magnitude and phase Bode plots for the transfer function for this circuit, using the semilog graph paper on the next two pages.  

[image: image8.png]D R = D

15[k

TR
N 3.9[k0)]
}
8.2[kQ)]
& v 100[Q] -

o vy()

We Can See ‘tl«a"? Of) C\MP @ [sr the /‘nuefifnj
COr\'Fijv\\rc\th\/\) andh that OF a,‘,\/g @ s the

V\Om‘m}ert':(ng con-ﬁsuv-a‘/:\‘om Tlmjj Fn the lefor
Aomain, we have  with %70l 2.2[kn) = |.5[kn)

,\_/f‘_. = Slkng
lé‘w@?wo“’)[;f]

—-j W(Lf7.§)(/o_3)
for W in ("‘a%}.

S
)
)

/l/-—.i- - _)‘WIOZHJ +3900[j2_} 4 /§00[ﬂj - ;3
Vs 1S00 (5] = JwWb.LTxio" +£3.6

'FOF LJ;A["‘QA/E3
See next page




[image: image9.png]TL\U\.S‘) ”VQ_' '/o [/q

= 57 X

V(.. B Vc\ %) I =

-3
50 :['J-W(V?«S’X/o'z)j[Jw(.4'7)(/0 +3Aé]
¢
'{(o\r W ™ [ra%}
IZII Ky not usetul +o combine there termys I‘\GNJ bt

|

IN’F )/ou OQO) You 32‘[’

U )
"\/_; - —C)W> (330XIO )[WJ’OW)(WS’X/O TSEaJ
b) " gt the ratio at de, 2 , we use w30,

{“o je{_‘

C) To 6eﬁ the ratio at ‘F:/O[ch&JJ we ujse
kao&
J=anf = aomEEES, te et

% (sft) = (amlnsas)fim ]

= =) Z(l.'SOX/Oe) -5l.axio?

S See next
 [Fzewe]





[image: image10.png]3 Com‘(;fauecx" To Ppe}pam to P/of) we note

foat we )f\aue 2 ZerofJ‘J
2, =0
2 02 36 - sypfredy o o
Poteaxin3 ! 6lHe]

We have the majnf‘fuaf.e and /okaje at 10/t Hz]
H (1ofkte3) = 1.30 x10 . so

[ HCofenD)| = 123 [o8)

GAad

LH(wlkHz]) = O

So) we Can Floé.




[image: image11.png]97

al

K¢,

10°0

fany oy h01

12°/4

w«.sw...:rﬁg

9P\ (DA |

08—

0h -

Oh

08

azl




[image: image12.png]@*\r“

294 Y4 ACV,«Q,_\

el





_1244911924.vsd

_1244918130.vsd

