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1) [20 Points] A transresistance amplifier has an input resistance of 31[kQ),
and an output resistance of 680[Q2]. The transresistance of this amplifier is
10[kQ2] when the output is open circuited. Find a complete
transconductance amplifier model that will be equivalent to this
transresistance amplifer. Draw your equivalent circuit.
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2) [40 Points] A voltage amplifier with an unloaded gain of 610, an input
resistance of 180[k(2], and an output resistance of 310[kQ1], is connected to
the input of an oscilloscope. Model the oscilloscope as a 1[MQ)] resistor in
parallel with a 30[pF] capacitor. Model the source with a 10[mH] inductor,
and a Thevenin voltage vg. This circuit is drawn below for your
convenience.

a) Find the voltage gain VoyT1/Vs atdc, in dB.

b) Find the transfer function H(w ) =Vout/Vs.

c) Find the poles and zeroes for the transfer function you found in part b).
d) Sketch the straight-line approximation to the magnitude Bode Plot for
H(w), using the axes provided on page 7. Include in your plot all poles and
zeroes.
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3) [40 Points] For the circuit shown below, you may assume that the op
amp has negative feedback, and that the op amp is ideal.

a) Find the ratio vi/vo.

b) Find the ratio vo/vi.

¢) Find the ratio ig/v;.

d) Find the output resistance seen by R(.

e) What kind of amplifier would you use to model this circuit?
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