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Exam No:

M, r E c Fr s E M - I (E r." 11., ^: gil,i*1,"*T:Ill,: 
HI-, r N A,r r o N N o v. D E c z 0 1 ssubjcct  c '<Jc:  J I r l r i I { } , i ,  ; \ i i i , r r r icc*  { i * r i r i : ' i  s ) ,srcr 's

I , IAX. ] ' IME:3 I IRS
MAX.I\{ARI(S:60

Insttttct ions: ( i) Ths Quresuon.pape.r hi ls r\\ro,secri.rrs .\rr i :r '1lt  eaclr secl jo' irr sc'ar.ale:rrrsrvcr. 'orr lr.(2) Figures on right indicare marks.
(3) lle precrse and t' thc pornt ir a'srverrng trrc descriptive qLres,'(]rs.

Define clescribing firnction. De'ive ,1.l* ,r.r'l[,i,lrl'ir1 .,,u,.l lbr satLrratio' non-linear.iry. 06write a slrofl nore on asy*proric stauirir i, a,-,Jri,uii;t; l ;;. 
' |v'| J!"u' otrorr rro'-trrrea'rty 

A,l

Explain Lyapunov,s basic slabi l i ty theor.ern. 
OR

Investigate the svster' stabirity ,'ri,-,g r-t.p,;'.ov,s srabirit.\, trreorer'.l). i, = x1 flncl iz = - Xr -- xr.,.
D i1=xr ancl i :  - -  -  xr .  x: .  . : !
I - -yapurrov l rrnct ion V(x,; , . ,  r , r  I  .1,1

DiscLrss t l re delta rrret l ro,J , l f  constr. t ict i l lg t i .a jce tor ics.State and explain LaSal le 's lheorem. 
o "-" '

0 l {
DiscLrss desigrr of  state I 'eeclbacl,  c.orr troi lcr .
How are singulal  poinrs classi l iecl?

Discttss tv i t l t  i r tpLl t-oLrtput character ist ics,  al l  conrnrorr typcs of,  rrorr- l i r rear. i t ies.State and expIain the poincare_Bendi.rson ii .u,.,r,n.

I{t-rw are the liniitations ot'the.onu.'rtion,s,lti l"J,'l ftrnctio' appr.oacrr oveico*e b1,the starespace approach. Deiine state and state variables.
For the elecl t ' ical  systent 

^shown 
i t  i r r .  ng. '1,  tal ie i r , ,  i ; ,  arrd v.  as the srate var. iablcs ar.represent irr the state space fornr.

ol{
Obtain the state space fepfeserrtation litr l lre rrrcchanical s\,stc.rri slrou,rr in thc fie. 2Find t l re trarrsl 'er rni l t | ix V1s;/ t  t (s) f i r r  , f , .  ,* , , , ,  r i lor ie l :

t
X l :  X 2

) iz= -6 x ; -5 x :  *  r r
Y :2  x ,  +  v ,

What is state lratrsitiorr rnatrix. DiscLrss its pr.opcrlics
obtain the state space repre.sentation ofltrr. tiu,-lrm' ftrnction given using 'arallel clecornposition.

04
06

05
0-s

06
04

05
05

Sn
05

U )

05
05

05
05



--- 
t_T
i_ :

-.-,1 (i)'-
-'-- ;l-- =

c /  (  j )

zs '  +  |  l r . . r  l 3
-___+

( s  +  l ) ( s  +  3 ) ,

at 
* 

Explain rhe principle oiauuri,u. 
ot( 

!

D rr reedbacl< systern has a closed loop transl,er. I.urrctic.rn 05
- I , ( " )  _  r 0 ( . r . 1  { ;  

r r  ' u " J r t r  r t r r r c l l o l l  
0 5

t , (s )  
* , * ,  

i f  t i r+ : i
Cive  the  b locJ< -c l i ag la ,n  , . , r , " aaa , , , u t i t i n  i i r r .  l i r c  u i ro r , i , s \ , s l t t r r  r \ i r r t i , , . , . , , . , . 1 , ^ . r_ . . . .represenf in the stare rpur. i lr,r,: i""" - rlr l tr)-i lr.! l  cascaclc clecolnpositiorr ancl

ou fr J',,]fi i;: :H::1,:1'j l; :i;,::i#.#;iil;:,::l
lt ' l fr o ol f', r io rl

l;l l; : ll l;l ,.l; l/'
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END OF- PAPEI{
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