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N.B.(1) Attempt any five questions. | T
(2) Assume suitable data If needed.
1. (a) The equation for Vander Po!'s oscillator is given by— - 10

Yey-n(-y1¥y =0
where p is a constant. Locate and identify the nature of singular polnts and plot
corresponding nature of trajectories for p> 0, p< 0, = 1.

(b) Determine the describing funiction of ideal relay with delay. 10
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2. {a) Explain the Liapunov’s theorem with examples. 10

(b) Show that the Liapunov function for system shown below in given by 10
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V(x) = where x, is displacement and x, is valocity.
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3 (a) The l/o characteristics of nonlinear device is given by— 10

dt

where x is input and y is output. Derive describing function of Qevicq. -
(b) Consider the system shown. Use describing function techniqus to investigate the possibility 10
of Limit cycle in the system, E
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4. (a) Draw phase trajectory for the system defined by— “,

¥+3x+x=0 ' . \\

‘Using dslta method Starting ptis (1, 0).
(b) Consider the seccd orger system described by—

X, _[ 0o 1 j\ L X

;(2 -1 -1 xzj
Determine the stability of the equilibrium state. Find out a suitable Liapunov function a
well. . :

5. (a) If a system is defined by—

=]

X, = - X1 + XZ
Xy, SXiTX~ X3

Comment on the stability of the system using Krasovskii method.
(b) Explair in detail the schemes of -adaptive control.

6. (a) A unity feed back system has nominal characteristics equation-—
: _ q(s) =s®+3s2+35+4=0 '
. The coefficients vary as follows—

> _ : 33a055;1ga153;25325_3.
) (b) Determine the stability of following systems—
%
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) X+2x2+2x=0
(i} % =Ax |
-1 -2
where A = .
1 -4

7. (a) Write short notes on —
(i) Jump response
(i) Structured and unstructued uncertainty.
(b) Explain methods tor improving ROBUSTNESS—Robust identification schemes.
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