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II. (a)

Briefly explain the phenomena exhibited by non-linear systems that cannot be seen in linear
systems. i

What are the basic assumptions made in describing function analysis ?
Briefly explain the concept of stability in the sense of Liapunov.
Check the definiteness of the following :—

@) V(x)=-2 —(3% +2x5)".

() V(x)=x % +13.
What is meant by controllability ?

Check whether the system is completéIy observable.

What is meant by “Robust Control” ?

Show that feedback does not reduce the sensitivity to variations in the parameters in the
feedback path. '

(8 % 5 = 40 marks)

Briefly explain the Graphical method for constructing the phase plane trajectories using the
isocline. '
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obtain the describing function.

Explain how Liapunov method is applied for the stability analysis of linear time invariant
systems. .

Or
Investigate the stability of the following system using Liapunov’s theorem :—

. 0 1y
x= x.

Show that, of a system is completely bontrollable, it is possible to place the closed-loop poles
of the systems at any desired location in the s-plane.

Or

A system is described by the following state space model :—

il 0 1 Oxl 0
i|=[0 0 1||=m|+|o|u
| |0 6 -5|[x] [1

Design a state feedback controller such that the poles are moved to -1+ j; —5.
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the uncertainty ranges for the parameters K, a and b

are as follows :
K=10:|:2, a=3+0.5 b=4+0.2

Determine the stability of the system.
’ ' Or
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