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Solution (Question 1a) 

Doing a mass balance, we know that 
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We have that  
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Therefore, the deviation variable model (derived from the steady state model subtracted from the 

dynamic state model) is shown below 
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Taking Laplace of both sides, we have 
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The transfer function model is therefore analyzed below as; 
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Solution (1bi) 

Given that  
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The MATLAB codes, Simulink model and graph for the open loop dynamic response are shown 

below; 

 

 



Figure 1.0: Simulink model for open loop dynamic response 

 

Figure 1.1: Graphical plot obtained for open loop dynamic response 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Solution (Question 1bii) 

The MATLAB codes, Simulink model and graph for the closed loop dynamic response are 

shown below; 

 

 

 



 

Figure 1.2: Simulink model for closed loop response for the system 

 

 

Figure 1.3: Graphical plot obtained for closed loop response for the system. 



 


