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1.a)
Discuss the method of Dead-Time Compensation (Smooth Predictor)


with an example.

b) A critically damped second order system is represented by the transfer function

Y(s)   =                1______           
X(s) 
     (2 s2 + 2((s + 1

The input is subjected to an unit step function.  Derive the expression for the response Y(t) and obtain the expression for overshoot.

2.a)
Explain Nyquist stability criterion.

b) Explain Ziegler – Nichols Controller settings.

c) What is (i) corner frequency  (ii) cross over frequency  and  (iii) Resonance frequency.  How is the resonance frequency and amplitude ratio related?

3.a)
Describe the elements of a control system with the help of a block diagram.

b) Show the time constant of a mixing process as a producer of resistance and capacitance.

c) What is meant by transportation lag?  Explain.

4.
Derive the transfer function for two tank liquid levels system with interaction, relating inflow to the First tank out flow from second tank.  Specify all the quantities used.  Explain the concept of effectives time constants.

5.
A mercury thermometer, which has been on a table for some time, is registering the room temperature, 750F.  Suddenly it is placed in a 4000F oil bath.  The following data is recorded for the response of the thermometer.


__________________________________________________________


Time, Sec.
0
1
2.5
5
8
10
15
30


Temp.


Variations oF
75
105
140
205
244
282
328
385


__________________________________________________________


Find the time constant of the thermometer.
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6.
The open loop transfer function of a control system is




Kc


________________



(s+1) (s+2) (s+3) 

For root locus plot calculate the following:  (i) Poles and Zeros  (ii) Centre of gravity  (iii) Beak away point  (iv) Maximum value of Kc; and (v) Crossing points on imaging axis.

7.
The open loop transfer function of a system is given by 




(s+1)


G(s)  = _________________



(s+2) (s+3) (s+4) 

(a) Show the Bode plots by asympotive approximations.  (b) Obtain the gain Margin and Phase Margin.

8.a)
Write in detail about process identification.

b) What are the advantages of cascade control over feedback control?  Explain with a suitable example and its limitations.

c) Discuss the cohen-coon settings for controller.
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