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EXAM #4 prob 2 solution U

EX:

ig (t)=20cos(2kt) A

The above is what type of filter? (circle one of the following)

band-pass band-reject

Find the center frequency, m,, of the above filter.

Find the maximum value of the gain, |[H(jw)l, of the above filter.

Find the cutoff frequencies, ®c; and w5, of the above filter.

SOL'N: a) At resonance, see ®, below, the L and C act like a wire. This reduces the

impedance connecting the input signal to the output. Thus, the gain will

be higher at resonance, and this is a band-pass filter.

b) The center frequency occurs when the impedances of the L and C cancel

out. This occurs at the resonant frequency.
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¢) The maximum gain occurs at the center frequency, when the L and C act
like a wire. We may also convert v;, R}, and R, to a Thevenin equivalent

to simplify the calculation of the output voltage.
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The transfer function is the ratio of the impedance across which V is
measured.
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d) We put resistors together and compute the transfer function for the output

taken across all three resistors.
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We can express the transfer function in terms of the transfer function of
V, relative to V;.
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The transfer function H(jm) has the same cutoff frequencies as H{(jo),
which is a standard RLC filter.
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where
R= RTh + R3 + R4
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®crcr =M+ \/(3M)2 +(4M)? t/s

or

OJC],CZ =13+5 Mr/s

or

W1 = 2 Mr/s and Weo = 8 Mr/s



