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Note: This question paper contains two pafis A and Il.
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consists of 5 Units. Ansu'er any one full question fronr each unit. Each question carries
10 marks and may have a. b, c as sub queitions.
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I.1) Explain about r,ariolrs rypes of control systems r.vith examples briefly.b) Briefiy explain about the characteristics of feed-back signar.c) Why test signals are neederi? Explain various test sifnats used in fbed-back
systeffIs.

PART - A
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Define tinie constaiit and,explain its irnpor-tance.

lxpiain the concept of stability of a control system with an exampre.
Distinguish between clualitative stability and conciitional stabilily of a control

what is compensation? Exprain different types of compensators.
Define gain rnargin and phase margin in frequency domain stabirity anari,,sis,
Discuss the signifioance of state Space Analysis.
Define stale variables.
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2'a) Explain the operation of ordinary traffic signal, which control automobile trafllc atroadw,ly intersections, why are thev open loop control systems? How can traffic be
control led more effccti vul-v')

b) For the system reprcsented in below figure I, obtrin transfer lunr .' c r
;iton fr, E. [5+sJ
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3.a) Derive the transfer function of the fotlowing clectricai netr., ork 39 fieure 2.v,ls)
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b) For a signal tiorv graph
fbrmuia.

Figure 2
in beiow figure 3, detcnriirie thr tivt--ral! gain by masons gain

I5+5.lL- "l

Figure 3

4.a) A"unity f'eedback sy'stem is charactertzed by an open=loop ffansfer function "

G(s1=rg7*1t+5). Detentine the gai.ri K so,,that the;ystern will have a damping ratio,of
0'5.'F'or this valtte of K determine'settlirtg time, peak overshoot anO tirne to peak
overshoot for a unit-step input.

b) The open-loop transfer function of a servo system with
G(s):l0/s(0.1s+1) . Evaluate rhe staric eror constants (Kr, K,,
Obtain the steady-state err^or of the system rvhen subjected to an
polynomial r(t)=ao+41 t +azt2 12.

unily lbedback rs

Kr) for the s,,-stem.

rnput given b1, tlie
I(*( It, , I

OR
5.a) A unitl,feeiiback svstcrlrr has fbnr,erd transler iLrnsriorr G(s) = 20/1s+l). Deterrni6c ari,J

compare the rc,sponse of the open and clcsecl iotrp systems lLrr uuit srep input. Suppose
now that paran'teter variatron occurring during operating crtnditions causes G(s) to
modify to C'(s)=20i(s r0."!). What \\'ill be the elJi:ct on unrt-srep rfsl,lonse cf open and
closed loop systenrs? Comment upon the ser-rsrtivit-v of the two systenls to parameter
variations,

b) "l,he,reiponse of a st'stent sublected to,a unit strlr irrptrt is c(t,r = i * 0.2e-01"-1.2e-1ft.
Obtarn tht' t'\prcssron tbr rhc closed loop transfer tunctiorr oI tlre systctrj. Also
detenttitrc tlre undamped natttral fi'ctrrrcncl' arrd damping ratio oi-thc sy.rern. I5- 51

6.a') Appl-v R-H criterion to determine stabiiity of the sy.stem ivith the following
characteristic equatron 2ri*11.;51-r-;,qt+ss* I0=0, pind the number roots wrth positive real
parts, if any.

h) Explain the lirnitatrofls,cf Routh's stabii,itv criieria. [5+J5]
OR

7 Plot tltc ri-rtri locus lor rhe srstcrrr rrrtlr 6(s)H(s) - rji--'"1 
Skcreh riir-. r.oor loeus

s-
and determine the rangc o1'K fhr n'hich the s\'5te rr rs stabie. [l0l



S. Sketcrh the Bode plots lbr a

o1'the st stetn.
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9 a) Explain the effect,of atjdition o1'a
bt Slietch the polar plor and lrenec

positive imaginary aris for

corresponding magnitude.

pole at the origin on the polar plot 0t, a gir,en s\ str-r.n.
find the frequencl, at rvhich the plot intersects the

the s\stem 6(s)=G#,,,,,, Al'o find rhe

[5+5]

l0.a) Obtain the state variable representation of an armature controlled D.C- Ser'onrotor.b) Derive the state models for the system described by the differential equation in phase
variable florm. 

t5+5]
y + 4r+ 5y + 2y = 2i) -t 6u * 5u.

OR
l1.a) obtain the solution ola system whose state rnodel is given by X: AX(r) +BU(t); x(0)

=Xs and hence define state Transition matrix.
b) obtain the state rnodel of the system shorvn in belorv figure 4. [5+5]

Consider the state variablcs as i1. i2 and v.

, Figure 4
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