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QUESTION 1 

A. With the aid of labeled sketch diagrams explain the effects of gain (Kc) and 

reset time (ιI) parameters on controlled processes.                                 [15].                        
B. Explain the five (5) most quoted simple performance criteria characterizing 

closed-loop response of a system.                                                           [10]. 

QUESTION 2 

A. If Gp = 10/(s-1); Gf = Gm = 1 and Gc = Kc, formulate the corresponding 
characteristic equation and deduce conditions of stability.                    [10]. 

B. Check whether the following characteristic equation is stable or not using 
the Ruoth-Herwitz test: s5 +4s4+8s3+8s2+7s+4 = 0                          [15].                        

QUESTION 3 

A. Can a process with the following response:  

be stabilized by a proportional controller?  Assume that Gm = Gf = 1   [10]. 
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B. A proportional controller which measures the concentration of C and 
manipulates the flowrate of reactant A is represented by the following 
transfer function for the process:�

 

If Gm = Gf =1, formulate the characteristic equation and calculate the roots 
when Kc = 0 and Kc =1. Comment on the results.                                 [15].  

QUESTION 4 

A. Explain the Ziegler-Nichols tuning technique for closed-loop systems. [10].                       
B. The frequency response for a first order system input is sinusoidal in nature 

and has the following characteristic: 

 

           and the process is a linear 1st – order system with the following transfer     

          function:  

 

           The Laplace transform of the input signal given by:�

                                                                      

          and the output in the Laplace domain is given by: �

                                                                  
Obtain the following ultimate frequency response for the linear system:  

�

] 

         x sinα +ycosα = zsin(α+Φ); tanΦ = y/x; z2 = x2 + y2                           [15]. 

Page 2 of 2 
 

 


