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Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 -- Exam #2

July 30, 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.  ________________/40

2.  ________________/30

3.  ________________/30

Room for extra work
1)  (40 Points)  Assume ideal op amps.  Assume that both op amps have negative feedback.  

a)  Find the transconductance, io/vin.

b)  Find the input resistance seen by the source, vin.
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Room for extra work
2)  (30 Points)  Assume that the diodes in this circuit can be modeled with a piecewise linear diode model, with Vf = 0.7[V], Is = 1[mA], and rd = 2[k].  
Find IX.

State your guesses, and test them.  Show your tests explicitly.  Remember that you will be graded on the basis of your approach to the problem.  You should be able to complete at least two guesses in the time allowed.  
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Room for extra work

3)  (30 Points)  A new device called a frammulator, has been placed in the circuit in Figure 1.  The characteristic curve for the frammulator is given in Figure 2, with the polarities indicated in Figure 3.  Solve for vX using the characteristic curve given.  Describe your approach, explaining your steps briefly.
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Room for extra work

SOLUTION:

1)  (40 Points)  Assume ideal op amps.  Assume that both op amps have negative feedback.  

a)  Find the transconductance, io/vin.

b)  Find the input resistance seen by the source, vin.
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2)  (30 Points)  Assume that the diodes in this circuit can be modeled with a piecewise linear diode model, with Vf = 0.7[V], Is = 1[mA], and rd = 2[k].  
Find IX.

State your guesses, and test them.  Show your tests explicitly.  Remember that you will be graded on the basis of your approach to the problem.  You should be able to complete at least two guesses in the time allowed.  
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3)  (30 Points)  A new device called a frammulator, has been placed in the circuit in Figure 1.  The characteristic curve for the frammulator is given in Figure 2, with the polarities indicated in Figure 3.  Solve for vX using the characteristic curve given.  Describe your approach, explaining your steps briefly.
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An alternative solution technique, which gives a reasonable but less accurate answer, follows.
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