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Note: This question paper contains t\\io parts ,\ and B.
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Part A is compLrlsory u,hich carries 25 urarlis. Ansr,ver all questions in Part A.
Part B consists of 5 L-in its. .{nswcr an,\/ one full question frour each Lrnit.
Each question carlies l0 rraliis rrrrd irrar,hal,e a" b. c as sirb questions.

\\/hat are the difTerent types olcontrol system?
What is the difference betu,een AC servo urotor and D.C servo motor?
What is the ditlerence betu,cerr tvpe and order of a systent'?
What is the neecl olPiD conrloller''.)
What is the necessarv condition tlrat the charactelistic equation of a ltedbacl<
srtisfies the BIBO :tabilitl ?

WIratarellteadvltttagesofli.t.QLlelIC-rd.ltttairtlnaI1sis?
State the NyqLrist criterion.
What is the effect on pclar plot if a pole is added to the transfer function?
What is state?
What are the advantages of state r,ariable techniques?
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;, (50Marlis)
Contrastdif1.erenbes.betweerropenloopandclosed.Ioop:controlsyst.ms.:,,,..|..',.'.'.,:
Develop the dillerential equations governing the rnechanical system as shown in belor,v
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Descr-ilre the constl:tLction rLr,ri u|ri.tting princilric of Synchro
ciiagrams.

transmrttcr rvith' neat
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Derive tlte tirtrc cloinain specilic:itiorrs oi'seconci orclei's),stem i,r,itli unit siep input.

A unity feeclbacli system has a fbnvarcl path transler function G(s) : ,j ' Find the
s(s+2):^

l.al1e. of darnping 
lati_o: 'undrnrped 

natur:al fiequency, of.the syst.ern, tpeicentage,.oyu,, ,
sfuoot; peak tirne and settling tirre: i : ,- '' [5-r5] .
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5.a) Derive the response o1'second ol'del svsterr ivith unit step respcnse.

b) For a negatire ti'''clbrrcli e,,nrr',1 :rstein Crsr 
-i*, 

arrd l-lrs) *. Using

generaiiz'ed eirot' series cletcr-nrine tire stc'rdr state crroi of tlte s1,'stern i,ihen the irrput 
,

Determine the nturber ol- tt-,rrts of a girL'n polvnornial rvith real parts betn'een zero and

-7,7s2 + 4s4 * losr-l 2sl l -ls + 6 -- 0
Define and derir'.' tlte bl'calli,,r:t'\ i)oint ttn lire root lccLrs.
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S.fretclt the Bode plot arrd rlctcinrinc the Gain rrargin,and phase rya1gin. For the:open

Lrn,.rlb.''li,nction i-s giverr. flis) =: ..--- 1.. 
= 
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r1l+ 0.-ir)(l-0.|s)

Describe the proceclulc {br dcve loltiiig the polar p1ot.

A unity feedbaclt rontrol slsLcur hiLs an open loop tlansf-er lunction given b1,

r0
G(s) H(s) : ,: _ . i)r':ru )'Jrqrrist dirgrarrr and deterrnine stabilitl. [5-.r-l
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Consider the open loop transicr iLrnction u,itlt unit feedback system,

G(s)=" \''' - s(s + j110.1 .; L
Design the lead-lag courpensator so that:
a) Velocity en'or corr.tnrrt I',, i: .i :ei I

b1 Phqse inargirr not gleetcr tlrlrr i0
e).Gain margin not greater tiran 10 db'. .

10.a) Obtain the state space rcpresentation olan ntl' order differential equation.
'b) a seconrl orcier iinc:u' s)'steil is iicscribeci Lr1

x1 :-2x1 +4x, i'rr
it --.r,- 2r. L.

and,y=.xt + x2 . ,' '1, : I

Find the 1r'an:leri lirrrr'tio:t :::t.l tl:,,,tltlcL:l:tc tlte,4r'ro inp'.tt
1A.)/alr - - I .

..;ii
The state variable li|ntLr Iei.irrl,() i ir )\sLuin is -uiVcn by

0
ru airci 1, - tl O] f"t

a) "['rarrsf'er firuction ol'tirc s\ -.[.i]t
b) State transaction matril :iiui
c) State equation ibr lr trnii srclr irrlrLrt Lrnriel zero initial condition.
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