2002 SCHEME EE43

USNL |

Fourth Semester B.E. Degree Examination, J une-July 2009
: : Control System

Timme: 3 hrs. : Max, Marks: 100
Note : Arswer any FIVE full guestions. :

{  a Discuss the cffects of feedback on i) Overall gain 1) Stablllty i) Semsitivity
iv) Moise, (05 ¥arks)

. Far the mechanical system shown in fig.1(k), 1) draw the mechanical network
ii} write'the differential equation of the system iii) draw the Force — voltage

analogous network. {12 Marks)
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Fig. 1(b)
2 a. Obtain E%S:: of the system shown in fig.2(a) by using block diagram reduction
s)

techniques. (0% Marks)

b, Draw the signal flow graph and obtain the teansfer functions E‘*‘ ':g; for e electrical

network shown in fig.2(h). {12 Marks)
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Fig. 2(b) '
3 4. Derive an expression for the steady state ¢
ratmp input. ;
. iy Cis) 16
b. The overall transfer function of a conizol system 18 given by e = e,
Ri{s) 5*+1.65+16

Determine i) Risetime i) Peak time 1) Peak aver shoot and 47 settling time.
(08 Marks)

e A tmi:c_-.a feed back system has an open loop transfer function Gi5) =~ E'IEI' :

g(s” -+ 535)

Dietermine i) The type and order of the system if} Static emror constants. (06 Marks)
1of2

rrar of & first order system subjected to an unit
(0 Marks)
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Explain the concept of following with illustration i) Absolute stability i) Relative
stability i) Marginal stability. (06 Maris)
Using RH criterion investigate the stability of a unity feed back control system whose

—aT

open loop transfer function is given by G{z) = SES+E} ; - .{ﬂi Marks)

Dizcuss the stability of the system whose characteristic equation is

S5 gt gt 4 1287 Rt R RS + 1A =10 rmm}m
Explain the various rules used to construct Root locus. {08 Marks)
Sketch Root locus diagram for unity feed back system whose open [oop transfer function
is given by G(s) = {Z‘ and mark all salient points. (12 Marks)
SE+2)(8° +254+5) ' . '

Dierive an expression for the resonant peak (Mr) and resonant frequency (We) for a

second order under — damped systom., (06 Marks)
A unit step input is applied to unity feedback control system whose open loop transfer

. Determine K, T and resonant peak (Mr) given that

function is given by Gi{s) ='S{S]E5+ 5

maximum overshoot Mp = 26% and resonant frequency (W) =8 radfsec, (08 Marks)
Define i) Gain crossover frequency i) Phase crossover frequency i) Cain
Margin v} Phase Margin. (06 Marks)

Dretermine the value of K in the fransfer function given below such that i} the pain
margin iz 20db and i} the phase margin is 30",

200K
Gz} » =————— using B Jat. Marks
3] SE10)820) using Bode pla . {12 Marks)
Determine the transfer function for the Bode plot shown in fig. 7{b). {08 Marks)
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State and explain Nyquist stability criterion. {06 Marks)
Sketch the MNyquist plot of a unity feed back system with open loop transfer function
1
G5 = : '
&)= Si-) - -
I the closed loop system stable? Varify the same using RH criterion. {14 Maris)
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