ENGR4300 
 Test 2                          Name___________________________

Spring 2003                                                Section  _____________________   


1. Op-Amp Circuits (25 pts)
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a) What type of Op-Amp circuit is “Circuit 1”? (2 pts) 

b) What is the Vout as a function of R1, R2, R3, V1 and V3? (2 pts)

c) What type of Op-Amp circuit is “Circuit 2”? (2 pts)

d) What is the V3 as a function of R4, R5 and V2? (2 pts)

e) Given R1 = 1k, R2 = 5k, R5 = 15k and R6 = 1M, find R3 and R4 such that Vout = 10(V2-V1). (12 pts)

f) Given the design in part e, find the current in R6, if V1 = 1vSin(2ft), and V2 = 2v Sin(2ft). (5 pts)

2. Transfer Functions (25 pts)
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a)  Find the transfer function for circuit 1, H1(j). Simplify your answer as much as you can. (4 pts)

b) Find the Magnitude and Phase of  H1(j), at low frequencies. (3 pts)

c) Find the Magnitude and Phase of  H1(j), at high frequencies. (3 pts)

d)   Based of what you found, what type of filter is this? (1pts)

e)   Find the transfer function for circuit 2, H2(j). Simplify as much as you can. (4 pts)

f) Find the Magnitude and Phase of  H2(j), at low frequencies. (3 pts)

g) Find the Magnitude and Phase of  H2(j), at high frequencies. (3 pts)

h)   Find the Magnitude and Phase of  H2(j), at resonance frequency. (3 pts)

i) Based of what you found, what type of filter is this? (1pts)

3. Steady State Analysis (25 pts).
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a) Find the transfer function for the above circuit (6 pts).

b) Assume R1=R2=1K and C1=1F, evaluate the transfer function at
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c)  If
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, what is the phasor 
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d) Given R1=2K, R2=2K and C1=1F, What is the output phasor 
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e) Based on your answer in part d, write the out put voltage in the form of
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, i.e. find A,  and . (3 pts)

4. Zener Diode (25 pts)
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a) Assuming that V1 = 10v, R1=1K, Vz = 6v, Iknee = 1mA, find the minimum value of R2, so that the diode stays in the Zener region. (10 pts)

b) Assuming that V1 = 10v, R2=100, Vz = 6v, Iknee = 1mA, find the maximum value of R1, so that the diode stays in the Zener region. (10 pts)

c) If V1 = 10v, R1=1K, R2=10K, Vz = 6v, and the diode is in the Zener region, how much current is drawn from the source? (5 pts)
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