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Modules I to 6: Part 'a' of each question is compulsorl,and answer either part 'b' or part 'c' of each question.
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Q. No. Module I

l. a Define linear and non-linear control systems and explain their differences.

Answer b or c

b Derive the describing function of Ideal Relay Non-Linearity?

c Derive the describing function of Saturation Non-Linearity?

Q. No. .. Module 2

2. a Explain phase plane and phase trajectory with neat sketch?

Answer b or c

b Consider a system with an ideal relay as shown in the

Construct phase trajectories, corresponding to initial

c(0):l.Take r:2 volts and M:1.2 volts.

Construct a phase trajectory by delta method for a nonlinear system

represented by the differential equation.X + lXlX +4X = 0.Choose the

initial conditions as X(0):1.0 and.f(O;:0.



Q. No. Module 3

3. a Explain rhe terms: (i) Positive definiteness. (ii) Negative definiteness.

Answer b or c

b Determine Whether or not following quadratic form is positive definite

Q(xt,xz) = Lox? + 4xl + x! + zxrx, - 4x3x1

's\ Coirsider the nonlinear system and prove that the equilibrium points at

origin for the system it : -6xr * 2x2, i2 = 2x1- 6x2 - Zxl

asymptotically stable.
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Q. No. Module 4

4. a State and explain Cycle criterion

Q. No. Module 5

5. a Explain the importance of Gain scheduling in adaptive control system.

Answer b or c

b Differentiate between direct adaptive control system and indirect Adaptive

contol system.

c Explain the design procedure for developing an MRAC using MIT rule with

necessary diagram.

Q. No. Module 6

6. z Briefly explain adaptive predictive control scheme.
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Answer b or c

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

using Popov criteria. G(s) = F;}1
c How sliding mode controller is used in automation applications: A Case Study 6

Answerborc s

b Explain Self tuning regulator using Pole placement design in detail. t

c Compare the performance of Indirect and Direct Self Tuning Regulator designs 8

in detail.


