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Answer all six questions.

Modules I to 6: Part'a' of each question is compulsory and answer either part'b' or part'c' of each question.

LrI e. No. Module I Marks

1. a The response of a system is y - ax + b dx/dt. Test whether the system is linear or 3

nonlinear.

Answer b or c

b Derive the describing function of dead zone Non-Linearity.

c Explain the design of nonlinear system using describing function method.

Q. No. Module 2

2. a Explain different types of singular points.

Q.No. Module 3

3. a Explain construction of Lyapunov function by variable gradient method.

Answer b or c

f b Explain the concept of Phase plane analysis. How it can be used for stability 6

analysis.

c A linear secoruF- order servo is described by the equation 6

F* ?{aro&**l$e : 0, Where ( : 0.15, con: I radlsec, e (0) : 1.5 and e'(0) =

.. 0. Determine the singular point. Construct the phase trajectory, using the

method of Isoclines. Choose slope as -2.0, -0.H, 0.5 and 2.0.
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6

Marks

3

Marks

3
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Answer b or c

Check ihe stability of the system by using Lyapunov second method. The 6

system is described by:
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c Consik dre nonlinear sysfern and prove that the equilibrium points at the 6
origiri for the system it = -6xr * 2x2,i2 -- Zxr - 6xz - 2r1 is' 

,' .'..dsymptotically stable. L .

.', i: l:i' Module4 MarksQ. No. ''
4. a ,D.,k* circle criterion in detail 3

Lnswer b or cI

b Find the sector [0,k] for which the given transfer function is absolutely s*able 6

using Popov criteria.

G(s)=ir#
f With rclevant block diagram explain sliding mode controller.

Q. No. Module 5

iE o What is the need for adaptive control?J.a

Answer b or c

b Gain Scheduling adapts quickly to changing conditions-Justiff. 
E

c Explain the goign procedure for developing an MRAC using MIT nrle with t
n€cessary diagram.

6

Marks

4

Marks

4

Q. No. Module 6

6. a What arc the classifications of self-tuning regulators?

, Aoswer b or c

b Explain Adaptive control scheme in detail with diagram. t
c How to gbrform sti$Aity agalysis of a controller which designed by integrator I

n 
,***ingcontroller?
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