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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  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Define transfer function.  
 b) State any two examples of first order system.  
 c) Why transducers are used in process control?  
 d) What is reset wind up in PI controller?  
 e) What is the function of an attenuator?  
 f) What is a linear valve?  
 g) Explain the working of an on-off controller.  
 h) What is PLC?  
 i) Mention any two advantages of advanced control systems.  
 j) Outline the application of process control in crushing operation.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Discuss the guidelines for the selection of controllable and non-controllable variables.  
 b) Discuss the hardwires of a control system with an example.  
 c) What is adaptive controller?  Explain the working of it.  
 d) Write a short note on step, ramp, pulse and sinusoidal functions.  
 e) Determine the response to a unit ramp function applied to a process given by : 

ݕ݀
ݔ݀

+ ݕ2  = 5݂ 

 

 f) Explain the following: 
i. Overshoot 
ii. Decay ratio 
iii. Rise time 
iv. Settling time 

 

 g) Explain in detail about P, PI and PID controller.  
 h) Differentiate between feed forward controller and feedback controller.  
 i) Explain the strategies used for controlling of a thickener.  
 j) Write a short note on coal analysis.  
 k) Briefly explain the working of a pyrometer with neat sketch.  
 l) Write the working principle of rotameter with its advantages and disadvantages.  
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Part-III 
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) What is process control? Describe the need of process control. Write the economical 
and technical advantages of process control. 

(10) 

 b) Explain the steps of designing a control system for any metallurgical process. (6) 
    

Q4 a) Derive an expression for the transfer function of first order dynamics. (10) 
 b) Water enters at a flow rate of 10 m3 per minute into a tank of uniform cross section 

having a time constant of 1 minute and a linear resistance of 0.5. At time t = 0, 1 m3 of 
water is added to the tank and at t = 1, 2 m3 of water is added to the tank. Sketch the 
response of the levels in the tank with time and determine the level at t = 0.5 and 1 
minute. 

(6) 

    
Q5 a) The response function of a process is given by : 

 
ݔ݀
ݐ݀

+ ݔ  = 5 
The initial condition is x(0) = 0. Draw the curve for t = 1-5 seconds. 

(10) 

 b) What is instrumentation? Classify the pressure measurement devices used and explain 
about any one of them. 

(6) 

    
Q6 a) What is particle size distribution? Write briefly about the construction and working 

principle of an online particle size analyzer. 
(10) 

 b) Briefly explain the different methods to measure liquid level. (6) 
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