
,234-08.
(REVISED COURSE)

(3 Hours)

Attempt any flvo quostlons,
Assum€ sultable data lf needed.
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1 .  (a ) l nThe equation for Vander Pol's oscillator is glven by-

V+y-p(1-y '?) i ,  =o
where p ls  a  constant .  Locate and ident l fy  the nature o l  s lngular  Polnts  and Plot
c )rresponding nature of traiBctories lor p > 0, t! < 0, p = 1 .
Determine th6 describing furction of idoal r6lay with dolay 10
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2. (a)

(b)

Explain the Liapunov's theorem with examples.

Shovr that the Liapuhov lunction for system shown below In giv€n

K x? H,l x3
vt"l = 

? 
+ 3 where x1 is displacement and

by

x2 is volocity.

s, (a) The l/o characteristics of nonlinear device is given by-

u=+f$.)"+6x+3x29'  
\  d t . /  d t

wherd x is input and y is output. Derive descfibing function of devico
Consider the lystem s'hown. Use describing lunction techniquE to investigate lhe possibil i ty

of Limit cycle in the system,
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(a) Draw phase tralgctory lor the syst€m delined by-

x+Jx+x=v

l j s ,na  d€ ' l a  -  s i r  c  :  S ta r l  ng  p l  i s  (1  ,  0 )
(b )  Cons ]oe r  t ne  secc - :  ! ' oe '  s , s le ' r  desc 'bed  by -

l i ,  I  fo 1,-{.-
l : .  I  l -1 -1 l lxrr
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Determine the stability ol tho equllibrium state Flnd

(a) ll a system is deilned bY-

i r  =-x , *x .

out a suitabl6 LilPunov functlon a

idenlif ication schemes

(b)

6. (a)

i ,  =x1 -x2-  x !

Comment on the stability of the system using Krasovskii method

irpfuin in Out"if the sch;mes oi adaptive control'

A unity leed back system has nominal characteristics €quation-

Q(s )  =s3+3s2+3s+4=0
The coeft icients varY ai lol lows-

3<a^<5i  '1  <ar<3;  2<a2s3
Determine the stabil,ty ol lollowing systems-

( i )  " i  +  2 i '?  +2x = 0

(ii) i = Ax

| -  -1 --2l
wnere A=l  .  ,1 .

Write shori notes on -

{i) Jump responso
tli i  struttureo ano unstructued uncertainly'

etpfJil r*tnoo" iot improving RoBUSTNESS-Robust
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