
EECS 16B Designing Information Systems and Devices II UC Berkeley Fall 2022
Discussion 4B

1. Using the Transfer Function to Determine the Output (Hambley Example 6.1)

The transfer function H( f ) of a filter is shown in Figure 1.
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Figure 1: Transfer Function H( f )

If the input signal is given by

vin(t) = 2 cos (2000πt + 40◦) + 2 cos (4000πt) (1)

find an expression for the output of the filter vout(t).
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2. RC Filter (Hambley Example 6.3)

Suppose you have the RC circuit shown in Figure 2.
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Figure 2: RC Lowpass Circuit

(a) Determine the transfer function H( f ) of the given circuit. Then, classify what type of filter
this circuit is. Recall that the transfer function H( f ) is defined as the ratio of the output phasor
to the input phasor.

H( f ) =
Vout

Vin
(2)
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(b) Suppose, that you are given:

vin(t) = 5 cos (20πt) + 5 cos (200πt) + 5 cos (2000πt) (3)

Find an expression for the output signal vout(t).
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3. LR Filter (Hambley Exercise 6.5)

Suppose you are given the following circuit:
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Figure 3: LR Circuit

Derive the transfer function of this filter, classify what type of filter it is, and determine an expres-
sion for the half-power frequency fB.
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