ELEC 243
Problem Set 9
Homework Section
Due: March 27, 2015

H9.1 The circuit below is a resonabtindpass filterlt blocks low and high frequencies and passes a narrow
band of frequencies.
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Find the transfer function for this circuit.

wp is thecenter frequencydefined as the frequency at which the magnitude of the transfer function
is @ maximum. Show that, = 1/v LC.

wro andwgr are the lower and uppeutoff frequencieswhere the magnitude of the transfer
function is 3 dB below its maximum value. The bandwidth is the distance betwesa tive
frequencies, i.eBW = wyr — wro. Show thaBW = wy/Q.

For C' = 1uF, find the values of. and R so that the filter has a center frequency of 1000 Hz and
a bandwidth of 100 Hz.

Sketch the magnitude and phase of the frequency response, indicatmgaitant values.

C L
H 6N o
+
v<+> Rg \Y
S - o
O

H9.2 The circuit below is droadbandbandpass filter. It consists of a cascade of three stages: 1) a uirity-ga
low-pass filter with cutoff frequencys, which determines the upper edge of the pass band; 2) a unity-
gain high-pass filter with cutoff frequenay, which determines the lower edge of the pass band; and 3)
a gain component which provides the desired level of gain in the passhharelassume thats > w1,
then the magnitude of the high-pass filter will be approximately one at the dwoffiency of the
low-pass filter {2) and vice versa. This means that the cutoff frequencies of the bantipaswill be
approximately the same as those of the individual sections and we may dasigstage independently.
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Draw a block diagram showing each stage as a separate block.

Find the transfer function of each block.

Determine the overall transfer function of the entire circuit and expressratio of polynomials
injw.

Using a value of 0.2uF for both capacitors, choose values for the resistors which will give a
passband of 100 Hz to 10,000 Hz and a passband gain of 2.



ELEC 243 Problem Set 9

CL
1
11
R 0—/\/\/\,—0 RH R
L R M\ F
" W\ v Ruo Gy o W\
—A— v, R
— AW —
1 VOUI

H9.3 Find the sinusoidal steady-state expressionfot) in the circuit below ifi; () = 0.8 cos(4000t)A.
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H9.4 Find the transfer functiof (jw) = %(]w) for the following circuit. Simplify your result to a ratio
1
of polynomials injw. Sketch the magnitude of the frequency response, assuiirg3Rs.
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