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Frequency Response

Freq response is the T.F. evaluated at s=jw
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Frequency Response and Damping ratio
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Frequency Response and Pole Zero Plot
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Frequency Response and Pole Zero Plot
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Frequency Response of a First Order System

A system with pole at s=-1/t

At low freq  the gain is finite. Phase has a lag. 
As freq increases  gain decreases, phase lag increases
At ver high freq  gain 0 phase angle approaches pi/2
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At ver high freq  gain 0, phase angle approaches pi/2



High Frequency Response

Magnitude Response

Phase Response

Seoul National Univ.
School of Mechanical                           
and Aerospace Engineering

Spring 2011



Low Frequency Response
Magnitude Response

Ph R

All real axis lhp poles and zeros contribut 0 rad.
Each complex conjugate pole or zero contriobute a total of 2pi rad.
A pole at the origin contributes –pi/2 rad
A zero at the origin contributes pi/2 radPhase Response A zero at the origin contributes pi/2 rad
A r.h.p. real zero contributes pi rad

N, M number of poles and zeros at the origin.
L: number of zeros at the r.h.p. real axis.
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Frequency Response of poles and zeros close to 
i i iimaginary axis

The magnitude has apeak close to the freq near the pole. g p q p
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