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FIRST SEMESTER EXAMINATION, 2009-2010
. ADVANCED CONTROL SYSTEM

Time: 3rs. ' : Max. Marks160
Note; Attempt al questions. Al guestions carry equal marks.

Q. 1. Answer any two parts of the following:

{2) Obtain state Space representation of the System with transfer function
Cls)  (s+2y 1 .
T(s) = —== ;

Uis)  s41nl {5+3)
(b) Derive the solution of State equation of a LTI system,_.
2 (2] A system is characterized by the following state space 2guations

B T R
v=11 o}[:}

Solve the siate equation for a upijt SEp input wider zere inirig)
conditions,

Q 2. Answer any two parts of the following: [10x2]

. 5’;}' Define controllability of a system What are the necessary and
~ sufficient conditions for State controllabiiity of a LTI System?
Discuss, .
.} Consider the system described by

Al -1 -2 -2y, 2
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[s the system completely sinie comolizble and compleiely
observabie?

{¢} Discuss the phase variabie form of state space representation
of system,

Q3. Answer any two parts of the folibwing: {10x2)

) ,(a/)"Discuss the Liapunov’s direct method of stability.
(b} Consider a second order system described by

B

X:J -1 -1 "“3

The equilibrium state is the origin. Determine the Liapunov
function and the stability of this state.

(c) Discuss the following:

0.4
(a} Determine z-transform of the following functi
(1) e = sinot

|

1

(2).50lve the difference equation
L

A

(i) Limit Cycle (tt) Jump Resonance
i

Answer any two parts of the following: [10x2]

KH2) - 3x(kH) + %K) = 4% ()20, )1

k3

@j Lascuss the relationship between z-dosain and s-domain.

Q..

Answer any two parts of the following: {10x2]

(a) Discuss the Jury’ssstability criterion. Consider the characteristic

poiynomiai _
CF2)=22' 472 4102+ 42+ 1
Check the stability of this system.

(b) Define optimal control and performance index. Write the performance

et

dices of minimum time, minimum fusl, miniten energy, and

minimury error tracking optimal controf problems.

+{#}"What is adaptive Control system? What are the schemes of adaptisy

W

eap

{

control? Discuss in brief,
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