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ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

What are the advantages of state space modeling using
physical variable?

State  the duality  between controllability and
observability.

What are called Limit cycles?
List out the limitations of Phase-Plane analysis.

State the conditions under which the Describing function
method is justified in the analysis of Non-Linear systems.

What are the advantages of describing function method?
State Liapunov's stability theorem.

What are the differences in stability analysis of Linear
and Non-Linear systems?

What is the necessary condition to be satisfied for design
control system using state feedback?

10. What is state observer?
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PART-B (5% 16=80 marks}
(i What are the general characteristics of
linear and non-linear systems?

@) The following facts are known about the
linear system X = AXifX(0) = [_ZI] and

x@) = [ ze'_zil]. Find ¢~4¢ and hence A.
—4e
Or

Examine the state controllability and
observability of the system represented by

X2 1[X|] Ny y= [X1]
[)(21’[0 —1] X2 +[0]U' v=0p 1 X2
A linear second order servo is described by the
equation

&+ 20wpe + we = 0 where

rad
§ =015, = 1.0—;e(0) = LOand
sec

e(0)=0

Determine the singular point. Construct the
phase trajectory using the method of isoclines.

Or
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(1) Explain about types of singular points. (8)

(ii) For the given non-linear system 8)
X+05X+2X+X3 =0,
Find the singularities and their nature.

Derive the describing function of the element (16;

whose input-output characteristics is as shown
in fig.1

fig.1
Or
(i) In describing function analysis, how the (8)
stability of non-linear system is
determined.
(i) Give the comparisons between phase (8)
plane and describing function method of

analysis.

Consider a non linear system described by the (16)

. equation

X =3X +X,and X, = X; ~ Xo — X3.
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Investigate the stability of the equilibrium
state.

Or

State and explain the popov's circle form
theorem. Describe the utility of the above to
the study of the behavior of a linear and slowly
time varying system.

Consider the system

X =AX +BU&Y = (X + DU where
-2 -1
1 0

D=[2 ol
Design a full oxder state observer so that the

estimation error will decay in less than 4
seconds.

A=[ ];B:[é ?]:L'=[0 1} and

Or

With neat diagram explain internal Model
control scheme and explain how the controller
can be designed for non-linear system using
IMC.
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