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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 
from Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) Design an open loop control system for water heating system.  
 b) What do you mean by load variable? Explain with one example.  
 c) Differentiate between process lag and control lag.  
 d) What are the error integral tuning criteria for tuning of PID controller?  
 e) Explain the phenomena of ‘shrink’ and ‘swell’ in boiler drum level control.  
 f) What will happen to the stability of feedback loop with the addition of feedforward loop 

in a feedback- feedforward control loop? 
 

 g) How Tandem cylinders operate?  
 h) What do you mean by internal outputs in PLC?  
 i) What do you mean by MTBF and MTTR?  
 j) What are the different sub systems of a real time system?  
    
  Part- II  

Q2  Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What are the types of control available to control a process? Explain two-position and 

multi-position control in detail with their practical applications. How multi-position 
control is different from a two-position control with a differential gap? 

 

 b) What do you mean by controller tuning? Describe the procedure to tune a controller by 
process reaction curve (PRC) method. The transfer function of a 3-tank system 
is 

(ଶ௦ାଵ)(ସ௦ାଵ)(௦ାଵ)
. Controller is proportional and all other elements have unity transfer 

function. Calculate the optimal values of PID controller parameters based on ultimate 
cycle method of tuning. 

 

 c) Describe important pieces of hardware that form part of digital loop. What is the need 
of hold device in digital controller? 

 

 d) Write down the features of cascade control .Draw cascade control scheme for 
jacketed reactor in which hot oil is supplied to the jacket. Reactor temperature is the 
primary variable and jacket temperature is the secondary variable. 

 

 e) Design and describe a control scheme to neutralize acidic flows with basic flows to 
maintain pH at desired value. 

 

 f) Explain the control scheme to control the pressure of a chemical reactor by 
coordinating valves at the inlet and outlet for feed and reaction product respectively. 

 

 g) What is programmed adaptive control? Give two examples.  

 h) Describe the principle of operation of relay. Give one application of it.  
 i) What are the functions of control valves? Explain the characteristics of control valves.  
 j) In what ways PLCs are different from general purpose computers? Write down the 

advantages of PLCs over electromechanical relays. 
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 k) Compare distributed control system with centralised control system.  
 l) What are the basic functional requirements of a distributed process control system? 

How it deals with the requirements of plant operator? 
 

    
  Part-III  
  Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Write down the characteristics of proportional, integral and derivative mode with their 
applications. Suppose the error shown in bellow figure is first applied to a PD 
controller with KP=5,KD=0.5 and P0=20% and then applied to a PID controller with 
KP=5, KI=0.7 s-1, KD=0.5 s and PI (0) = 20%. Draw the plots of the controller output for 
both the controllers. 
 
 
 
 
 
 
 
 
 

(16) 

    
Q4  What are the advantages of feedforward control over feedback control? Compare the 

response of static and dynamic feedforward controller to load change and set point 
change. Describe the generalized design procedure for feedforward control. 

(16) 

    
Q5  What are the basic parts of a PLC? Describe the operation of PLC. Implement XOR 

logic using ladder diagram and write down its corresponding Boolean program. 
(16) 

    
Q6  What are the characteristics the distributed control system (DCS) should have? Draw 

a hierarchical DCS structure and explain function of each level. What are the 
communication options in DCS. 

(16) 
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