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lTbtrl Marks i 100

mcnnon lno satnc.

(3 llours)

N.l]. : (l) Attcfipt any fivc questions.
(2)  Assurnc su i tab lc  data i f  ncccssary.
(3) All qucstions carry cqual marks.

l. (a) Considct a Lograthmic quantlzer with
Calculatr: dcscribing funciton N(X, W)
Stalc thc f,ropcrty, ifany used. 

N
d

s ta tc  i t  c lcar ly

02(trvo) levels.
for this quantizer.

l 0

-+ 'or
t-

o

-L+

(b) ' l  
hc I/O charactcrist ics of Non-l incar devicc

rdx  -y - x  - l l  r ' l x

whcrc 'x' is input and'y' is o/p.
l)crivc thc Dcsoribing 1'urrction of dcvicc.
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2. (a) Dcrivc cxpression for Liapunov's Second Method and cxplain how it can be applied l0
to invcstigatc thc stability of thc systcm.

(b) Consider thc Non-linear conlroller describcd by xl = x2 ; i2 = xi- x:. 10

Prove that this system is globally stable ilr large using a Liapunov function of thc form*
' r ' (x)  = a xf  +Pxf ,  * ," ,  'x l

What vaiucs of'q' and 'p' are appropriate ?

3. (a) Using varinblc gradicnt Mclhod lind a suitable Liapunov's function for the systcn given by -. 10

x t  : x2 ;x2=-x i - * ,

(b) tJsing Krasoviskii 's Method llxarnine the stabil ity of I iquil l ibrium stalc x = 0 of the 10
following systcnr

i t= -x l ;  i2=* ,  * ,  - * l
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4. (a) Draw phosc lraicctory using Mclhod of Isoclinc lor the
y t 2 y t 5 y = z

(b) tJsing delta Mcthod Dlot the phasc trajcctory for system

systcm glvcn Dy

glven Delow-

Vnil

Sl.?

5. (a) lixplain in detail thc sctLemes ofAdaptive Conftol.
(b) A unity feedback systenr has Nominal charact€ristics equation-

q(s)=Sr  i  3  52 F3 S. r -4  =0.
'fhc co-cfficicnts vary as follows--

3Sao15:  l<a,  r3 :  2<a. ,53.

6. (a) Using dcscribing function Analysis show that a stable limit cyclcs exists for all valucs
of k > 0 find thc amplitudc and frequency of thc limit cyclc whcn K = 4,

\fr o

(b) l 'hc cquation ol'Vaodcr I)ol 's oscil lator is givcn by,-,

!  r , ( t - r ' )y+y" ,0
whcrc p is  constant .  Locatc and ident i fy  the nalurc ofs ingular  pointr r  and plot
cor rcspond ing  na lu rc  o f ' l l -a jcc l io rLs  fo rg=0;  l r .<0 ;  p .=  L

7. Explain in bricf any four :-
(a) Jurnp Rcsonancc
(b) I-imit Clyclcs
(c) Sub-harmonicoscil lations
(d) l ircqucncy Amplitude Dcpcndencc.
(c) Structured and unstructurcd unce lt inity.
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