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Do not open this exam until
you are told to begin.

1. This exam is open book, open notes.
2. Show all work on these pages. Show all work necessary to complete

the problem. |f 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 180 minutes to work on this exam.

1. 20 120
2. R0 120
3. 40 /20
4, 20 /20
5. R0 120
6. A0 120

125




[image: image2.png]1) (20 Points) Assume an ideal op amp. Find the output voltage vo as a
function of the three inputs vy, vg, and vc. Assume that the output does not

saturate.
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[image: image5.png]2) (20 Points) Assume an ideal op amp. The source is a 30[mV] peak-to-peak
signal source with a Thevenin resistance of 50[Q2]. Assume that the output
does not saturate.

a. Find the input resistance seen by the source.
b. Find the output resistance seen by the load.
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[image: image9.png]3) (20 Points) Assume an ideal op amp. Find values for C, L, and R, so that
this amplifier will have the straight-line approximation to the magnitude Bode
plot shown on the next page. The transfer function being plotted in the Bode
plot is

. vV
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Show work to justify the solutions that you obtain. Remember that you will be
graded on the process that you follow in finding your values.
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[image: image15.png]4) (20 Points) A new device called a pralinkor, has the characteristic curve shown
in Figure 1, and the schematic symbol show in Figure 2. Figure 2 also defines the
reference polarities used in Figure 1. Two identical versions of this device are
placed in the circuit in Figure 3. Find Vy. State your assumptions, and test them.
State your test steps explicitly, working in order. Remember that you will be graded
on the process that you follow in solving this circuit. 1 expect that you will be able
to complete at least 2 guesses in the time allowed.
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[image: image19.png]4) (20 Points) A new device called a pralinkor, has the characteristic curve shown
in Figure 1, and the schematic symbol show in Figure 2. Figure 2 also defines the
reference polantles used in Figure 1. Two identical versions of this device are
placed in the circuit in Figure 3. Find Vy. State your assumptions, and test them.
State your test steps explicitly, working in order. Remember that you will be graded
on the process that you follow in solving this circuit. 1 expect that you will be able
to complete at least 2 guesses in the time allowed.
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[image: image20.png]5) (20 Points) A device called an alphistor has three terminals called a, b, and c.
The device has the schematic symbol shown in Figure 1. Reference polarities
for the currents in this device are shown in Figure 1. The device obeys the
characteristic curves shown in Figures 2 and 3. Find a model that could be used
for this device for signals, valid for when the device is biased into the region
marked the “linear region”. Explain your answer using complete sentences.
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[image: image23.png]6) (20 Points) The transistor here has a #=100. Find the voltage gain, v,/v,, in the
passband. Give your answer in dB’s. Assume room temperature operation.
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