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1) (15 Points) a) Find the input resistance seen by the source.

b) Find the output resistance seen by the load.
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2) (15 Points) Draw the straight-line approximations to the
magnitude and phase Bode plots that would result from the
transfer function, H(w), given below. Use the axes on the next
pages for your plots.
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3) (15 Points) Assume ideal op amps. Find Vq.
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4) (15 Points) Assume that each of these diodes can be
modelled with a piecewise linear model with V¢ = 1[V], rq = 1[kC)],

and Ig = 100[pA]. State your assumptions and test them.
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5) (20 Points) Assume B=40. Assume that the transistor has
been biased into the linear region, and room temperature
operation. Find the voltage gain vy/vg.
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6) (20 Points) A digital gate is used to drive a set of op amp
circuits. When the digital gate output is in the low state, it should
drive each op amp circuit connected to it, into saturation at
+15[V]. When the digital gate output is in the high state, it should
drive each op amp circuit connected to it, into saturation at
-15[V]. An example of the op amp circuits that are used is given
below. All of the op amp circuits are identical. Assume ideal op
amps.
The digital gate can be modelled at the output as a Thevenin equivalent
with V1 = 5[V] and Rt = 500[Q)], when the output is high.
The digital gate can be modelled at the output as a Thevenin equivalent
with VTH =-5[V] and RTH = 200[Q2], when the output is low.
The digital gate can be modelled at the input as a Thevenin equivalent with
VTH =2[V] and RTH = 10[kQ)], when the input is high.
The digital gate can be modelled at the input as a Thevenin equivalent with
VTH =-1[V] and RTH = 5[kQ], when the input is low.
For the digital gate, Vj_=-3[V], and V|4 =3[V].
How many op amp circuits can be connected to the output of the
digital gate and have everything work properly?
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