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PART C— (1 x 15 = 15 marks)

o - , : S K _ A
Design a lag compensator for the system given by G(s) = Gr2) to meet.
the followmg design spemﬁcatmns ‘
(i) - Static velocity error constant Kv =10 sec*1 and
(i) Phase margin @ nt>60°..

_ Or " ‘ ‘ _
A unity feedback control system has an open'loop transfer function

K Make a 10ugh sketch of the lOOt locus plot of the
s(s + 1) (s + 2)

_system, explicitly 1dent1f‘ymg the CBIlthId the asymptotes the departure

angles from the complex poles of G(s) and the Jji—axis crossover point.

By trial-and-error apphcatlon of the angle criterion, locate a point on the
locus that gives dommant closed loop poles Wlth g 0. 5 Evaluate the

‘ _value of K at this point. .

L
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Answer ALL qoeetlorl_s.

PART A — (10 x 2 = 20 marks)

-Tabulate the parametels of the translatxonal and rotatlonal mechamcal
systems. - '

. For the mechanical system shown 1n f1gure 1 dl&\V the cmrespondmg

Force -Voltage analogy circuit.’

—v, - . H;Vl |

1 «  k—
ﬁ‘““'fb'ﬂtﬁ‘--——fb"omr‘—- M - f{t}
’V . . : .
’W’/(/’f//' . p
I F1gure—~1 '

Mentlon the effects of P10p01t10nal Integral (PI) contlollel

. For ser vomechamsms with open lo_op tr ans_fer function glven by

y

1 Determ‘ine the position error and s‘teadyrstate error for a i;mit_

2425+

. step 1nput

-The dampmg 1at10 and natural frequency of oscillations of a second order |
" system 1s .0.3 and 3 rad/sec respectwely Calculate resonant frequency and

resortant peak.




" 10.

11.-

_If the bode plot crosses 180° line, either at very low frequencies ox-v'ery high -
 frequencies in the selected frequency range, what is the 1nfe1ence 1ega1d1ng'
© the relatmnslnp between open loop gain and stabﬂity‘? '

What is compensatmn? Why are compensatms 1equ11ed in feedback control
systems'? - :

F01 what range of K the followmg system shown in ﬁgule 218 asymptotlcally :

stable? : —

' I‘igdre'~2

Enumerate the advantages of state space analyms

'State the mechamsm in contlol engineering which nnphes an ablhty to

measule the state by takmg measurements-at output" :

PART B — (5 x 13= = 65 marks)

(a) Dlaw a signal flow graph and ‘obtain the closed loop tlansfel functwn ofa.

0 _system whose block d1agram is glven in F}gule 3

" Figure - 3 .'
Cor

“(b). Define transfer functlon and de;uve the t1ansfer functmn at ﬁeld'

7 'controlled DC selvomotm

i
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sy - 100 .
o O
L and closed. loop stablhty

A unity feedback system is. chalaetenzed by the open 00p transfer
functlon

(s) .
(0 55 +1){0. 23+1)
; 03 Write the closed loop tr ansfer functlon R(( ))
' 8

(@) - Find dampmg fact01 natm al frequency of the system :
(iii) . Determine rise tiine, peak’ t1me and peak overshoot of the system ‘

(iv) Calculate steady state Error due to unit-step mput

Or ‘
Derive the expression for vise time and peak time of‘a second order under

‘damped system due to wimt step input, A
‘Sketch the Bode plot for the t1ansfe1 funcmon ofa system vepresented by

100 and determme.. _(1) Gam Margm (ii) Phase Margin

: ' Or - - : _

A,Sketeh the Polar plot f01 the followmg open loop t1aﬁsfe1 functlon and 4

: detennme the gam margm and phase ma1gm G(s) 4——l— '

: (1 + 3) (1 + 25) 7

i) Assume any fom ‘different pole locatlons for a system sketch the =~

o response and comment on stablllty of each case. - . . .. (D

‘(i) For the given characteristic equatlon examine the stability of the
’system using Routh’s cutenon 8 +4s +85% +85° +Ts+4= O . (6)

V'IFrom the fnst pnnmples explam how do you obtam the stablllty of a

linear system using Nyquist criterion?
Consider the followmg RLC serxes cn‘cmt shown m ﬁgure 4 and obtam

T its state model

it R

___va———fK‘b’b’L
V(f) : o _'_i.'v,,('tt):'..

|
0

‘ ‘ Figure !
Consider the following plant of the state,—s_pac':e representation:

.;A;[ﬁoz‘ _13] .'B,:{f;‘] C= [ 2 0]

Examine the Contiollabﬂlty and Obselvabmty of a state -space f01 med- by .
the system ' . :
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