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ADVANCED CONTROL SYSTEM
(New Regulation & New Syllabus)
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The figures in the margin indicate full marks

for the questions.
Answer all questions.

1. Answer any five: . (5 x2=10)
(a) Define observability.
(b) A system is described by the following state model

Xy =-2%5 + U

=
What will be system transfer function?
(¢) What is Singular point?

(d) What is positive definiteness of a matrix?

-6 -5

(e) Find the Eigen values of A ={ 0 % ]

() Write down the properties of state transition matrix.
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Answer any (wo : (2x10=20)
(a) Obtain the time response y(it), of the system given below using Laplace

transformation.
%l = 0 I |[2] [O Xy
iz ={3 -2 0 R +10 u;y"-‘[ll()] Xs
X3 0 0 -=-3||x]| |1 Xg |
w is a unit step function and x(0)=[0 0 2]". € \ %

Xy 01 0||x 0
(b) A system is described by | %, |=(0 0 1 [|x,[+|0|u. Design a state
X4 0 -6 -5]|x, 1
feedback controller such that the desired closed loop poles are at
(-1%;2), (-5). -
-] !
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(¢) Derive Riccatti Equation, -~ ACHOWDS:;:*T & ~PS) ¢
™~ ‘;f Haﬁi‘f“apara'
Answer any {wo : AT ahar vl (2x10=20)
(a) Derive the describing function of Saturation type nonlinearity.
(b) Consider a nonlinear system described by the equations
Xg ==X —Xp = X5
Using the Krasovskii method for constructing the Lyapunov function with P
as 1dentity matrix, investigate the stability of the equilibrium state.

(¢) Check for stability of the samples data control systems represented by the
following characteristic equation (by Jury’s test)

21 21.22% £1.042% 0,282+ 0.02 =0

Find the control law which minimizes the performance index. (20)

J = J(tﬁ +u® ) for the system [ZJ = [g ;][.:;J +[?]u
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