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MEIC-103
M.E./M.Tech. I Semester Examination, June 2020

Discrete Data and Non Linear Control
Time : Three Hours

Maximum Marks : 70
Note: i) Attempt any five questions.

ii) All questions carry equal marks.

iii)Assume any missing data.

1. a) With suitable block diagram explain the general sampled data control system.
b) Discuss frequency and time response analysis of sampled data system.

2. A sampled-data system with a zero-order hold is shown in the following figure, where ( ) A

Ts

G s =

with the sampling period T = 1.

a) Determine the closed-loop transfer function ( ) ( )
( )

Y z
H z

R z
= .

b) A unit step input r(t) = 1 is used to the system.
Determine the output y(KT) for A = 0.5, 1, 2 respectively the initial condition y(0) = 0.

3. a) Explain the optimization of digital controllers.
b) Describe the phenomenon of compensation of sampled data systems.

4. a) Explain multirate sampling as zero dynamics from linear to nonlinear system.
b) Discuss linearization and harmonics of nonlinear control system.

5. a) Describe Poincare-Bendixson theorem. State its importance in analysis of Nonlinear systems.
b) Explain in brief.

i) Point transformation method
ii) Phase plane method

6. a) Explain various methods of stability. Also explain in brief about limit cycle.
b) Discuss stability analysis of the non-linear system using describing function method.
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7. a) Discuss the Popov’s stability criterion for nonlinear control system.
b) With the help of suitable example, explain the canonical form of Lure.

8. Write short notes on (any two):
a) Lyapunov method
b) Design of digital controllers
c) Reconstruction of sampled-data system
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