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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Differentiate between process load and process lag.  
 b) How digital controller differs from analog controller?  
 c) Write down the stability criterion of transfer function from matrix models.  
 d) Define proportional band and how is it related to proportional gain  
 e) If a p-only controller has sensitivity of 0.25mA/degree centigrade and the output range 

is 4-20mA with the range of CV(controller variable) is 100-235 degree centigrade; find 
the proportional band of controller. 

 

 f) How damping factor is related to damping ratio? Define overshoot in 2nd order system.  
 g) What is damping factor in process response curve?  
 h) Define Z-transform.  
 i) Mention the effect of filtering on closed loop performance.  
 j) Write down the advantages and disadvantages of multi-loop over single loop?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Draw and explain a process control with a suitable example.  
 b) Why integral controller is known as reset controller? write the advantages and 

disadvantages of reset controller 
 

 c) Describe the principle of operations of sample and Hold circuit for use with an ADC. 
What are the issues related to a practical sample and Hold circuit? 

 

 d) Differentiate between First and order and second order system with an example and 
derive the transfer function  

 

 e) How a continuous controller is different from discontinuous controller modes? Explain.  
 f) Calculate the extent of interaction and pairing of controlled and manipulated variable.  
 g) How real time optimization is used in computer control?  
 h) What are main advantages of cascade control? For what kind of processes can you 

employ cascade control? 
 

 i) Draw the circuit diagrams of low pass and high pass filters RC filters and derive the 
transfer function. 

 

 j) A velocity control system has a range of 220 to 460 mm/s. If the set point is 327 mm/s 
and the measured value is 294 mm/s, calculate the error as percentage of span. 

 

 k) Develop an empirical model from process data.  
 l) How discrete time model is designed from experimental data?  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) Obtain the inverse Z-Transformation of ܺ(ݖ) = ଷ௭మାସ௭ାଵ
௭మାଷ௭ାଵ

.   (8) 
 b) Describe in detail how to design a typical control system using SIMULINK. Assume 

suitable parameters for the system. 
(8) 

    
Q4  Differentiate in detail between Model predictive control and statistical process control 

giving suitable diagrams and examples. 
(16) 

    
Q5  Draw & explain block diagram for Ratio control system. “Ratio control is a type of feed 

forward control”.  Justify the statement. 
(16) 

    
Q6  An integral controller is used for speed control with a setpoint of 12 rpm within a range 

of 10 to 15 rpm. The controller output is 22% initially. The constant controller            
KI=-0.15% output per second per percentage error. If the speed jumps to 13.5 rpm, 
calculate the controller output after 2 s for a constant. Describe anticipatory nature  of  
derivative controller. 

(16) 
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