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SECTION-—1Y

Explaw the concept of *state” aud 'state veriubles®. . . .

Given the state oqriation

MBI NI

_delennine the stade transition mawrie o g

The 1tmsfer fuoction of a control Tystem is given by :

¥ig) - da+3

——

UG) w2 +52+10

Find a state mavlel tor the systent using decamposition technique, '

8
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- question fram each sectioo.

SECTION—
Exglain iv bnel working of a stepper motor and derive a suitabio
Enalhmm_jcal model for it . - 6

Define pm sensfivily sod explain effect of fecdhack un
oo | - _ 4
For the mechanical system shoswn in Fig. 1, write equations of
motion Deiummc X, (3NF(s) and X (sVF(5) aod dnweiecmul
ﬁna!og circuil. 0

P

_m*.:a"=_ .
— [
E E
%f’
Flg. 1
Fxp[am e f-:r]!-:rwmg terms With refememce to sipnal flow graph
(1) Node, {u1) Patly, (131) Loop, (iv} Transmittes. 8
| (Contd.)
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Fig. 2 iz a sipnal flow gl'..'ll.'l_'ll‘l‘.‘lrll ¢losed loop control svstem ;

(1) Determine C{skH(5).

() 1Cthe brench K were made z2m, the same tiansfer fenction
ceuld be still abtined by appropriately mudifying G(s)

branch. Determince the coquired mwodified G(s). 12
{__d___ =2
| 10 |"‘"',Tli‘ vs:
YT- v : --D-—-C[s}
e
'”“——- e
F:g.Z

SECTION—II
Distnguish betweon “order” end ‘rype’ of the: avstem. 4

The Joop transfer function of a closed loop system ivfinen by -

20

Gis) B(s)s———.
GIH s(1+ 25}

Detennine static ereas coetlicients and steady state error when
input is oft) = 1 + 31, ' S
The torward path tronsfer furciiona of 2 uniy fecdhack control
System is !

b
(s) = II'H'J+--J[ ' }
" 2*:{”%4-?}

Detenmine the rangie of values k over which the systera wil!

remain stable, . R

| 2 1Coned.)
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{(u}  Explain tiwe dosnain specifications of a second arder systom.
Deterimne these quantitics for a secvad vrder svstem
charnctenzed by transfer funetion -

=y 40.000 10
CR(S) &% 44855 4D nou
(b)  Sketch cooc lacus of the systern having G(s)= K and
s(c+1)
+3
H{S)—— = torkx0. : 0

+2

SECTION-III

1 he open loop transfer (unction of & unily feedback cantul svstem
is: http://’www kuonline.in

Gish="- - X '
{1 +90.29)(1 » 0.029)

Sketeh Bode plotfor k = 1 and detenaine the goin margin, gain cooss
aver frequency, phase margin and phase cross over frequency.
Comuzen: un effect of increasing k on the stahilicy uf e systenr.

20
(i) Explaincorielaiiun betveen time damain and frequency dosinan
responses, 3

(h)  The open luop trenstis foacliva of a unity fecdback svstem i

given by G{:)u_ﬁ .

. Discuss stability of the svstens for
s(5+a)

k= [0 und 9= 2 using Nyquist plot. Comment on stabilits as k
an a are varied. - 12

(Conrd. )
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