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Asymptotic Behavior: Isolated Pole

Check Yourseir

Check Yourseir Check Yourseir

The magnitude response s smpie a low and high frequencies. T asymptotes provide 3 9004 approxmation on 1g-1og 35cs. The magnitude response s smpie a low and high frequencies

Asymptotic Benavior of More Complicated Systen Bode plot

Asymptotic Benavior of More Com
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T asymptotes provide 3 good approsmation on log-1og axes.
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Bode Plot: Adding Instead of Multiplying

Compare 10g-108 pots of the frequency-response magniues of

the following system functions:
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T former can be transtormea nto the fatter by

‘Compare log-og plots of the frequency-response magnitudes of the
fotlowing system functions:

‘Compare 1109 pots of the frequency-response magniuoes of
the following system functions:
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1. shfting norizontaly
2. sniting an aly
3. shiting both horizantally and vertcall

1. shfting norizontaly
2. shifing and scaing horizantally

3 shifting both horizantaly and vertcaly

4. shifung and scaiig both horizontaly and verticaly

Bode Plot: Adding Instead of Multiplying

Constructing (). e magtude of 3 product s the araduct of the magnitudes T log of the magntude 1= 3 sum of logs.

— broduct of vectors for zeros
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Asymptotic Behavior: Isolated Pole

Bode piot

Bode piot Bode piot

Tho angie response is simple at ow and han frequencie. Thre stralgn lnes provide 3 Good aprosmation on 10g-log axes  The angle response i S 3t w and Hon frequencies.
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wplane wplane

Thvea stralgnt lines provide 3 good aporowmation on log-log axes
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The angle of  product s the sum of the ansies
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The angi of K can be b or = for systems described by inear dffer-

Bode piot Bode piot From Freauency Response to Bode Plot Check Yourseir Check Yourseir Bode piot: dB. Bode piot: dB.
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The angie of () is 3 sum of angies,
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Bode Plot: dB. Bode Plot: dB. Bode Plot: Accuracy
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Check Yourseir Check Yourselr

“The suraignttine aporoximations are surprsingly accurate.
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Frequency Response of a High-o System Frequency Response of a High-o System Frequency Response of a High-o System

‘Could the prase plots of any of hese systems be eaual 1o
ach otmer? [caution: this s 3 trick question]
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Frequency Response of a High-o System

. ‘Could the prase plots of any of hese systems be caul 1o
ach otner? [caution: this s 3 trick auestion] yes
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phase of 2 could be same as phase o 3: d

Check Yourseir Check Yourseir

e frequEncy-response magNILUGe of 3 MG SyStem 1 peTked. | The freQuEncy-respanse magnILuce of 3 MG SYSLEm & pesked. T freqUEncy-respanse magniLuce of 3 G- ystem i pesked

Frequency Response of a High-o System Frequency Response of a High-o System Frequency Response of a Hig!
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e frequsncy-respanse magnituce of 3 G- system i pesked

Frequency Response of a High-o System

e frequency-response magnituce of 3 G- system i pesked

Frequency Response of a Hig!

s system

Fina depentence of peok magntude on Q (assume
Find dependence of peak magnitude on Q (assume @ > 3). ¢ o
Avalyzs with vectars

o) low frequencies

Peak magnitude increases with

Check Yourseir Check Yourseir

A5 Q increases, the width of the peak narrows, A5 Q increases, the width of the peak narrows, A5 Q increases, the width of the peak narrows,

Frequency Response of a High-q System Frequency Response of a High-g System Frequency Response of a High-q System

A5 Q increases, the width of the peak narrows,

Frequency Response of a High-q System

A5 Q increases, the width of the peak narrows,

Frequency Response of a High-q System

Estimate the “3B bandwisth” of the peak (assume @ > 9)
Estimate the "308 bandwdth” of the peak (assume @> 9 P

Lt (or ) represent the lomest (or nighest) freauency for
\wich the magnituse s greater than the peak valu aiided by

()

Check Yourseir Check Yourseir

25 Q increases, the phase changes mre abruptly with A5 Q increases, the phase changes mre abruptly with 25 Q increases, the phase changes mre abruptly with

A5 Q increases, the phase changes more abruptly with

25 Q increases, the phase changes more abruptly with

in ohase that occurs over the 308 bandwigth
Estimatscrange n hase tat occrsover the 308 amawiatn. |
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