PHYS 235 — Exam #2
Thursday, March 7, 2019

Name:

1. (20 pts) Consider the illustrated voltage source and amplifier. The source is set to give
an output of 40mV when it has no load, and it has an output impedance of 100 ).
The amplifier voltage gain is set to 20, and the amplifier has an input impedance of

500 €2 and an output impedance of 10 €.

(a) Calculate the voltage at the input to the amplifier.
(b) Calculate vy, when there is no load attached to the output of the amplifier.

(c) Calculate voy, when a 1002 load resistor is attached across the output terminals

of the amplifier.
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2. (20 pts) Consider the illustrated circuit containing an ideal op-amp and resistors, with

the indicated voltages v4 = —2V and vg = 3V serving as inputs to the circuit.

Calculate the value of vgy.
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3. (20 pts) Use the “simple” model of transistor behavior to answer the following ques-
tions. (Remember that in the “simple” mode, the indicated base current I is not

zero.)

(a) Find Vo when Rp = 10kQ2

(b) Find Vo when Rp = 1k



4. (20 pts) Consider the two illustrated circuits, with an AC voltage source, a transformer,
a silicon diode, a resistor, and — in the lower circuit — a capacitor. The graph shows

the voltage v4. On this graph sketch and label the two voltages vp and ve.
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5. (20 pts)

(a) Consider the following circuit with an ideal op-amp powered with +15V. On the
graph below sketch the output, voy, for the illustrated input.
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(b) Consider the following circuit with an ideal op-amp powered with £15V. On the
graph below sketch the output, vy, for the illustrated input.
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Equations
[C = ﬁ[B ~ 100[3

Vout = Ao(vy — v_)
where v, is the voltage at the non-inverting input, and v_ is the voltage at the inverting

input
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