
UNIT-3 

(Lecture-2) 

 

Unit Step Response of a System 

1 

CONTROL SYSTEM-I       EIC-501 



CONTROL SYSTEM-I       EIC-501 

2 

Step Response of underdamped System 
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• The partial fraction expansion of above equation is 
given as 
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Step Response of underdamped System 

• Above equation can be written as  
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• Where              , is the frequency of transient 

oscillations and is called damped natural 
frequency. 

•The inverse Laplace transform of above equation can 
be obtained easily if C(s) is written in the following 
form: 
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Step Response of underdamped System 
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Step Response of underdamped System 

tetetc d
t

d
t nn 




 

sincos)(





21

1




















ttetc dd
tn 






sincos)(
21

1

n

nd









    

21
•When 0

ttc ncos)( 1



CONTROL SYSTEM-I       EIC-501 

6 

Step Response of underdamped System 
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Step Response of underdamped System 
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Step Response of underdamped System 
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Step Response of underdamped System 

0 1 2 3 4 5 6 7 8 9 10
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 

 

b=0

b=0.2

b=0.4

b=0.6

b=0.9



CONTROL SYSTEM-I       EIC-501 

10 

Step Response of underdamped System 
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Step Response of critically damped System (         ) 

• The partial fraction expansion of above equation is given as 
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