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Second Order Response Examples 

 

Example  2  

1. Determine the un-damped natural frequency and damping ratio of 

the following second order system.  

 

 

 

Answer 

1. Compare the numerator and denominator of the given transfer 

function with the general 2nd order transfer function. 
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1. Rise Time. 
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2. Peak Time. 

 

 

 

 

 

3. Maximum Peak 
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4. Settling Time. 
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Example 3 

For the second order system described by the closed loop transfer 

function T(s),  

1. find n and ξ  

 

 

 

Answer 

Compare with the standard equation we have 

 

 

 

 

 

 



 كلية الرشيد الجامعة

   

 اسس هندسة السيطرة

 عاشرةالمحاضرة ال قسم هندسة تقنيات الحاسوب

 م.م تميم محمد محمود 0202- 0202العام الدراسي  المرحلة الثالثة
 

7 
 

 

 

 

 

 

 

 

 

 

 

 

 



 كلية الرشيد الجامعة

   

 اسس هندسة السيطرة

 عاشرةالمحاضرة ال قسم هندسة تقنيات الحاسوب

 م.م تميم محمد محمود 0202- 0202العام الدراسي  المرحلة الثالثة
 

8 
 

1. Rise Time. 
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2. Peak Time. 

 

 

3. Maximum Peak 
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4. Settling time 

 

 

 

 

 

 

Example 4 

1. Determine the un-damped natural frequency and 

damping ratio of the following second order system. 
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Answer 

Compare the numerator and denominator of the given transfer 

function with the general 2nd order transfer function. 

 

 

 

1.  

and ξ 2
n 

= 12 
n   = 144    2 

n 

   
 

  
  

 

  
            ξ  = 6         n2 

  

                     
  

  
        

 

 

2. Home work 
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Home work 

For the following transfer function  

     
 

          
 

 

1. Determine the un-damped natural frequency and damping ratio 

of the following second order system. 

 

 

 

Answer 

     
 

          
 

 

     
 

           
 

     
 

        
 

 


