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ECE 2C, notes set 10:  
Second-Order System Examples 

Mark Rodwell 

University of California, Santa Barbara  
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Goals of this note set 

damping. and resonance Understand

systems.order -2nd  of analysis Practice
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Car Suspension: 2nd-order system 

both :behavior bouncing resonant / avoid

comfort.  tionsdown varia-upfast  follownot body car 

handlingroad of tionsdown varia-up slow followbody car 

 :Goals

road.rough over  drivesCar 
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Car Suspension: Model 
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Car Suspension: Differential Equation 
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Car Suspension: LaPlace Domain 
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Car Suspension: Transfer Function, Standard Form 
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Car Suspension: Transfer Function  
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Car Suspension: Root Locus (underdamped)  

mK

C

mK

ss

s
sH

n

nn

n

2

1
factor damping

/frequencyresonant  natural

/)/2(1

)/2(1
)(

22


















).(! zero  theNote

1for  isPlot 



class notes, M. Rodwell, copyrighted 2013 

Car Suspension: Root Locus (overdamped)  

zero. again the Note

1for  isPlot 
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Car Suspension: Transfer Function Magnitude 
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Electrical-Mechanical Analog (Analogy) 
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Electrical-Mechanical Analog (Analogy) 
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Mechanical and Electrical Equivalents 
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