Frequency Response

Example
For the circuit shown below find the transfer function

Uy (S)
=0

and with using MATLAB plot the frequency response of the transfer function
H(s) when R =10 kQ, L =5 H, C = 1.12 uF. What happens when R = 100 Q,
but L and C remain unchanged?

R L
+
ug(t) _C
RLC Circuit
Solution
The voltage Ug(s) is
R
U, (5)=Us) 1
R+sL+—
sC
Thus the frequency response is
H(s)= Ugls) _ R _ chs
Ug(s) R+SL+1C LCs*+RCs+1
s

The answer to the question mentioned above can be found in the MATLAB
results.
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The MATLAB program for solving this task is
MATLAB Script

o)

% Frequency response of RLC filter

clear; clc; R1=10000; R2=100; L=5; C=1.12e-6;
numeratorl = [R1*C 0]; denominatorl = [L*C R1*C 1];
w = logspace(l,4); f = w/(2*pi);

hl = fregs(numeratorl,denominatorl,w);

magl = abs(hl); phasel = angle(hl)*180/pi;
numerator?2 = [R2*C 0]; denominator?2 = [L*C R2*C 17;
h2 = fregs(numerator2,denominator2,w);

mag2 = abs (h2); phase?2 = angle(h2)*180/pi;
subplot(2,2,1); loglog(f,magl):;

title('Magnitude response R = 10000 Ohms');

xlabel ('frequency [Hz]'"'); ylabel ('magnitude');
subplot(2,2,2); loglog(f,mag2);

title('Magnitude response R = 100 Ohms');

xlabel ('frequency [Hz]'"'); ylabel ('magnitude');
subplot(2,2,3); semilogx(f,phasel);

title ('Phase response R = 10000 Ohms');

xlabel ('frequency [Hz]'); ylabel('angle in degrees');
subplot(2,2,4); semilogx(f,phase?);

title ('Phase response R = 100 Ohms');

xlabel ('frequency [Hz]'); ylabel('angle in degrees');

The plots obtained from MATLARB are

Magnitude response R = 10000 Ohrms Bﬂagnitude response R = 100 Ohms
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