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Introductory Control Systems: Equation Sheet II 
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Quotient Rule 
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First Order System 
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Second Order System 

 

Time Constants/Settling Times 
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Closed Loop Transfer Function 
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Type (n) 

Steady State System Error 
Step Ramp Parabolic 

0 finite     
1 0 finite   
2 0 0 finite 
3 0 0 0 
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Case 1 
 

 

Case 2 
 

Overshoot for Second-Order Systems 

Order Form of Denominator 

2 2 21.4 n ns s    
3 3 2 2 31.75 2.15n n ns s s      
4 4 3 2 2 3 42.1 3.4 2.7n n n ns s s s        
5 5 4 2 3 3 2 4 52.8 5.0 5.5 3.4n n n n ns s s s s          
6 6 5 2 4 3 3 4 2 5 63.25 6.60 8.6 7.45 3.95n n n n n ns s s s s s            
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Coefficients for ITAE Optimal 
Performance (Step Input) 

Coefficients for ITAE Optimal 
Performance (Ramp Input) 
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Order Form of Denominator 
2 2 23.2 n ns s    

3 3 2 2 31.75 3.25n n ns s s      

4 4 3 2 2 3 42.41 4.93 5.14n n n ns s s s        

5 5 4 2 3 3 2 4 52.19 6.5 6.3 5.24n n n n ns s s s s          
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Complex Roots 


