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I nstructions to the candidates:

1) Answer Q.10MQ.2, @.30r Q.4.

2) FigurestatheTtighiindicates full marks.

3) Draw néat/tagrams wherever necessary.

4) Assuniestitable\data, if necessary.

Q1) @ Definéalag compensator. Explain lag compensater with the electrical
circlit'and derive transfer function. Draw Pole Zero plot. [9]

b) Tle open loop transfer-function~of an uncompensated system is

k
G(S)=m .-Design a suiitable tead compensator such that the

systemwill have k, = 10 add Phase-Margin > 35 degrees. Draw a bode

plot of theuncompensated Systemyand write the overall transfer function
of the compensated system(No need to draw a bode plot of the
compensated syster). [10]

OR

Q2) @ Explainthe approachktd'the control system design using a comperisator.
[5]

b) A unity feedback system has an open loop transfer function, G(s)=

k
s(s+1)°
10 and Phase margin at least 45 degrees.’ Draw:-a bode plot of the
uncompensated system and write the Overall transfer function of the

compensated system. (No need to draw.a boeie-plot of the compensated
system). [10]

Design alag compensator such thatthe systermn will have k,=

PT.O.



Q3) 8

b)

Q4) &)

b)
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List out the common nonlinearities @id explain any two. [8]

Explainlimit cycles. Define stablelimit cyclesand unstable limit cycles.

[7]

OR

Define stability; asymptotic stability, asymptotic stability at large, and in
stability inthesense of Lyapunov with graphical interpretation. [8]

The ppen’looptransfer function of acertain unity feedback control system

isgiven by, 'G(s) = 2 .Anideal relay having output + 1is

(s+1(0.1s+1)
used toimprovethe system performance. Determineamplitude, frequency
and time period of limit cycle, if it exists. [7]
ORISR



