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EE42/100 Fall 2011

Prof. Subramanian
Test 3 Solutions

FOR ALL QUESTIONS, ASSUME OP-AMPS ARE IDEAL UNLESS OTHERWISE STATED

1) Consider the circuit below:
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a) Derive an equation for the transfer function. Your answer should be in the form of a

single equation (i.e., solve any simultaneous equations that you establish; this problem is
easy enough to solve without a calculator).
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b) If Vi= 10sin(1E6*t), determine V,. Please simplify as much as you can without a
calculator; you should certainly be able to get the answer into the form of a single
complex number.
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V() = 2.00sin(10% - 0.644)



2) Derive the transfer function for the following circuit:
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3) Consider the following filter circuits:
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a) What type of filter is circuit “A”? Give reasons for your answer.

This is probably a band-pass filter, since R1C1 passes high frequency, while R2C2 rejects high
frequencies. Assuming R1C1 < R2C2, this will be bandpass

b) Circuit “B” is supposed to be an improvement on circuit “A”. How does the buffer
improve the circuit operation?

The buffer separates the individual 1% order elements so they don’t load each other.

¢) Usually, for audio applications, we often find that LC filters are difficult / expensive to
use. Why?

For audio applications, due to the low frequencies, the size of the L’s and C’s are large; large L
values are typically expensive to build.



4) Sketch a bode plot for the magnitude and phase of the following transfer function. Please
make sure you label everything properly.
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