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1. For the following circuits, find the transfer function H(jω) = Vout/Vin in terms of the resistor,
capacitor, and inductor variables. Write your solution in a form where the poles and zeros
can be easily identified, just like we did in class.

(a) (10 points)
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(b) (15 points) Assume you have an ideal op-amp
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2. (a) (15 points) Using the graph paper below, sketch the magnitude and phase Bode straight-
line approximation for the transfer function

H(jω) = −
100

(
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jω
10

)(
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jω
20, 000

)
(
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100
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1, 000

)2 .
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(b) (10 points) Indicate which of the following Bode magnitude sketches, if any, are possible
for the following circuit. The slope is indicated for each segment on the sketches and
more than one may apply. Briefly (in one sentence) justify your answer — you must do
this to get credit for your choice.
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3. (a) (10 points) For the following two circuits, find
vOUT

vIN
and Rin.

4/5 Exam 1 (4/5)2011-03-02 12:07:30

4/5 Exam 1 (4/5)2011-03-02 12:07:30

(b) (10 points) Find
vOUT

iIN
for the following circuit.
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4. Design a circuit that meets the following specifications using only parts from the list below
(you do not have to use all of the parts).

• Gain is 20 dB ±6 dB for 100 ≤ ω ≤ 10,000 rad/sec

• Gain is <0 dB ±6 dB for ω < 10 rad/sec

• Gain is <-20 dB ±6 dB for ω > 100,000 rad/sec

• Rin > 100 kΩ

Available parts:

• (5) 10 kΩ and (5) 1 kΩ resistors;

• (5) ideal op-amps; and

• A magical bin containing any capacitor you would like.

(a) (5 points) Sketch the straight-line approximation for the Bode plot.

(b) (10 points) Write down the transfer function.

(c) (15 points) Design your circuit.

To receive full credit, you must indicate which part of the circuit corresponds to each pole/zero
in your transfer function. Hint: No phase response has been specified for this circuit so need
not deal with it (this time).
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