A O 17538

15162
3 Hours / 100 Marks Seat No.

Instructions : (1) All questions are compulsory.
(2) Answer each next main question on a new page.
(3) Illustrate your answers with neat sketches wherever necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.
(6) Use of Non-programmable Electronic Pocket Calculator is
permissible.
(7) Use of Steam tables, logarithmic, Mollier’s chart is permitted.

Marks
1. A) Attempt any three: 12
a) Definetransfer function. Givethreeadvantagesof T. F.
b) Definefollowingtermw.r.totimedomain response
) Transentresponse ii) Steady stateresponse
iif) Steady stateerror iv) Timeconstant.
C) Definegability. Stateand explain Routh stability criterion.
d) Defineand givesignificanceof followingtermw.r.to controller
) Neutral zone i) Offset
B) Attemptany one : 6

a Findunit step responseof first order R.C. circuit.
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b) Draw Bodeplot for systemwith openloop transfer function
G(s) H(s) = 10/s.
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Marks
2. Attemptany two : 16

a For unity feedback system

G(s) = K
 s(1+0.4s)(1+0.25s) ’

Findrangeof valueof K, marginal valueof K and frequency of sustained oscillations.
b) Describeworking of synchro asan error detector with neat diagram. Stateitstwo application.

¢) ReducetheBlock diagram using reduction rule. Obtain C(s)/R(S).
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3. Attempt any four: 16

a) Obtaintransfer function of givenR.L.C. network.
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b) Defineand givesignificanceof standard testinput signa withtheir Laplacerepresentation.
c) Determinedtability usng Routh criterionfor given characteristic equation.
s*+ 653+ 2652+ 565+ 80 = 0.

d) Describehow potentiometer isused aserror detector with neat diagram.

€) WhatisON-OFF controller ?Explainitsoneapplicationin detail.
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Marks
4. A) Attempt any three: 12
a) Draw electronic op-amp based PID controller circuit diagram.
b) Statetwo advantagesand two disadvantagesof frequency responseanalysis.
¢) Forgiven TFdetermine
) Poles
i) Zeros
iif) Characteristicequation
iv) Order of sys.
T(s) = 2(3;:1)2 (s+22)(s2 +2s+2) _
s”(s+4)(s” +6s+25)
d) Defineservosystem. Explaininbrief AC servo system with neat diagram.
B) Attemptany one : 6
1) Givethreecomparison point between stepper motor and DC servo system.
C(s) 25
2) A second order systemisgiven by R(s) = 2 165425
Fi ndTr,Tp, Y-Mp andTif subjected to unit stepinput.
5. Attemptany four: 16

a) Explain DC servo systemwith nest diagram.
b) Draw eectronic Pl controller. Stateits advantages, characteristicsand writeitsequation.

c) Definefollowingtermw.r.to stability :
) Relaivesablesystem
i) Conditiondly stablesystem.

d) Explaineffect of damping on performanceof second order system.
€) Derivederivation of steady state error state on which factor e depends.

f) Statecondition of stable, unstable, marginal stablebased on gain margin and phasemargin.
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6. Attemptany four :

a) Draw labelled timeresponse of second order under damped control system.

b) Definefollowingtermw.r.t. second order system
i) Settlingtime
i) Risetime
iif) Peak overshoot
iv) Ddaytime

40(s +2)

¥ =7 Determine
s(s+1)(s+4)

©) Aunity f/lbsysemhasG(s) =

) Typeof system
if) All error coefficienti.e. Kp, Kv and Ka.

d) Forgivench'eq"s*+22s3+10s?+s+k=0.FindK ...
max

Marks
16

€) Examinestability by Routh criterion for Chf eq"s*+ 10s3+ 3552+ 50s + 24 = 0.




