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1.0 Initial steady state: 
 

At initial steady state (@ t =0), we have 
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At any given instance the liquid height level will increase as the tank has only inlet no outlet 

and hence the value has no steady state or static equilibrium. 

 

 

 

 



2.0 Transfer functions and governing equations: 

The equation of the system as t > 0. 
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Tank 1 

Compliance is given by  

   
  

   
          

Conservation of mass, 
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Tank 2 

Compliance is given by  

   
  

   
          

Conservation of mass, 

                

       
     

  
    

  
   

  
 
 

  
      

  By Laplace transformation 

         
 

  
                  

     
     

     
 

 

     
 

  

         

 
    

     
      

    

  

         

    
 

     
     

       
          

 Again from equations (4) and (5) 

   
     

     
 
 

  

  

         

 
    

     
      

 

 

         

 
    

     
      

         

Case Differential Equations 0rder 
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3.0 System parameters: 
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For second order system: 

 
However, in the physical world, coming up with the natural frequency equaling 

zero. And when this is the case, we know that T = 2*pi/omega, which says that T = 

infinity, so it never makes a complete period of getting back to where it started. So 

when we see a negative number for the natural frequency, assume that in the perfect 

world with no air drag and friction, the period is just infinity as when omega is zero 

and infinite gain. 
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4.0 Steady state response: 

 

 Using the final value theorem, 
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Never reach a static 
equilibrium, no steady 
state always increase. 

     

     
 

 

         

       

     
  

 

 

 

     
 

         
    

 

 
      

     
 

 

 
 

 


