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" FIRST SEMESTER EXAMINATION, 2007-2008
" ADVANCE CONTROL SYSTEM

Time: 3hrs. Muax. Marks:10(

Note: Attempt any Five questions. All questions carry equal marks.

Q.l Attempt any Twe of the following;-

(a) Determine the controllability and observability properties of the

following
systems (3) A= {-2 1; 1 -2] b= {i- 01 c= |1 -1} () A=[-] 6,0 -2
b=[2;5] ¢=011.
(b) Given a transfer function
G(s) =10/s(s+1) =Y(s)/U(s)
Construct the state models for this system:
(1) one which" is both controliable and observabie
(i1) one which is controllable but not cbservable.
(c) Derive the expression for the nth-order sysiem characterist
" polynomial: when conversion takes place from state variat

model to iransfer functions.
Q.2 Attempt any Two of the following:-
¢&) What 15 Liapunov functi(u{? State the swability and instability theor

of Hapunov with 1ts equations.
(b) Discuss in detail

1 Dead-Zone non-lineartty

0 Naturalion non-linearity

(i On-Off noa-linearity with cead 2t
o7 A syvieon has matnx differential enusnion

(U 12 Oix+iblbadu.
es for by and by are requircd s thel th sydied
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L3 Astempt any Two of the I‘blir)wing:-

corem aﬂd.!‘.@hﬂ&&abﬂizaﬂoﬂ in detaj[_
(b} Write note op optimal contro! wi

{a)- Write the statement of the sampling theorem, Draw the blocj

) diagram fepresentation of the s/ device; also define (fye

fotlowing (i) Acquisition Time (i) Aperture Time (1ii} Settling
Time {iv) Hold-Mode Droop.

(b) Define the z-transform -

Laplace transform and the

(e} Find the Z-transform of th
as :

Establish the relationsh
Z-lransform

¢ unit-step function us(t) wi

Ip between the

hich is defiged
us(t)={ t>u
us()=0  t<p
Q5 Write the short notes on the foligwmg:-
{1) Robust control and g

ystem sensitivity
(i1} Sratement of Lure p

roblem
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