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ELECTRONICSAND INSTRUMENTATION ENGINEERING
U13EITEO2 Advanced Control Systems
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1 =10 Marks)
1. The set of all possible values which the staf§ ¢an assume at time t forms the

of the system.

a) State variable b) State space
c) State model d) State diagram
2. The is a phenomenon in which aktigud follows a different path for increasing

or decreasing values of input.

3. A nonlinear system has equilibrium pgpoints.
a) One b) Two
c) Multiple d no

The locus of the describing functior I§ called critical locus. True or False?

In nonlinear systems stability is discussedtinadao

a) Critical locus b) Limit cycle
c) Equilibrium state d) Unstable node
The exists at the intersection pfirtl/Ky locus and G(jw) locus.

In Aizerman’s method, the non-linearity is apginoated by

a) Function b) System

c) Gain d) Fourier series

In nonlinear systems stability is discussedtiredao equilibrium state. True or False?
The nth order system is completely observalieeifrank of the composite matrix for
observablility is

a) n b) n+1

c) n-1 d A

10. The state observer can be designed only gykeem is completely
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PART B (10 x 2 =20 Marks)
(Answer not mor e than 40 wor ds)
11. What is state space?
12. State two properties of state transition matrix
13. Define phase plane, phase trajectory and phaseit.
14. What is the difference between stability analg$ linear system and stability analysis of non-
linear system?
15.  Find the singular points of the system givenlby 0.6 + 3 x + ¥ = 0.
16. Show the stability of the system due to nomliitg by sketching -1/KN locus and G(jw) locus in
complex plane.
17. Define asymptotically stable in large in thaseof Liapunov.
18. List the advantages of Aizerman’s method oveeolinearization techniques.
19. What is full-order state observer?

20. What is meant by linear design and non-linegification?

PART C (5x 14 =70 Marks)
(Answer not mor e than 400 wor ds)
Q.No. 21 is Compulsory
21. A linear second order servo system is desdrily the equation
€+ Awpé +wy’e=0
where{ = 0.15,w,= 1 rad/s, e(0) = 1.5 ared0) = 0. Determine singular point

and construct phase trajectory using the methasbafines.

22. (a) Use the matrix inverse method to find feedgntial equation relating \\(t) to
V(t), given
; 1
v 0 ANIAK
‘= -1 _RC [IC] + 1/ Vln(t)
IL /L /L L L

Vi ==V.—R L+ Vgt)
and when R =Q, C=0.2 F and L=0.5 H check for observability uskgmans
method.
(OR)

. -2t
(b) For the systenX = AX(t), the response is X(t) Eeze—Zt] when X(0) :[_12]
-t
and X(t) :[ € _t] when X(0) :[ 11]. Find A and State Transition Matrix.
—e -
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23. (a)
(b)
24. (a)
(b)
25. (a)

(b)

Derive the describing function for Relayimbead-zone and hysteresis.
(OR)
Derive the describing function for Backlaginhnearity.

Elaborate Lure’s Transformation in detail.
(OR)

Write about Popov’s and Circle criterion.
Prove that disturbance is rejected inrivdeModel Control.

(OR)
With neat block diagrams explain state fee#tand state observer.
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