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F'ilst Scmestq M. ll. Electrical (Elcctronics and Powcr Ilngg. ) Ilxamiflation

DIGITAL CONTROL SYSTI'M
, I EEI'MT] I

ll Pages : 5

'l'ime : Threc tlours I tMax. Marks : 80

Nolc : (1) Separate answer book musl be uscd for cach Scction in thc subject Gcology.
En8ineering material of civil branch and Scparate answcr book musr bc uscd
for Section A and B in Pharmacy and Cosmctic 'l'cch.

Answer thrcc questions from Section A and thrcc questrons from Section
B.
Due credit will bi given to neatness and adequate dimensions.
Assume suitable data wherevor necessaty.
Illustrate your answer wherever necessary with the help neat sketches.

(2)

SECTION A

(3)
(4)
(5)

I (a)

(b)

What do you understand by Alising ? What are its effects ? 5

Consider the difference cquation

y ( k + 2 ) + ar y ( k+ t ) + a, y ( k ) = bor ( k + 2 ) +br r ( k + I ) + b2 r( k )

Assuming that tho systcm is initialty at rest and r (k) = 0 {br k > 0 obtain
the transfer function

y(z)
u(z)=

R(z) 9

lixplain practical aspects of the choicc of sanpling ratc. 5

Considcr thc first ordcr discrcrc sysrcm describcd by rhc diffcrence equation

y(k+ 1 ) + ar y ( k ) = bo r ( k + I )+brr(k)
Thc inpul is switched to thc systesr at k = 0 (r (k) = 0 for k (0) ; thc
initial statc y ( l) oI thc system is specificd. Obtain thc simulation
diagram for thc s)'tcm. 9

OR

) (a)

(b)
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3 (a)

(1r)

Ilxplain in bricf Non interacting vclocity PID algorirhm. 4

Consider thc samplcd data sysrem shown in fig. Find y ( z ) / R ( z. ) whcn

(i) re - 0..1 scc

(ii) rD = 1.4 scc.

nrD yct)

1:1sec

9

4

OR

lixplallr in derail Digilal 'lbmperature ConLrol Sysrcm with block diagram, conlrol
schemc modcl and block diagram of rcalization of conrollcr, 13

5. Considcr thc lccdback control systcm shown in fig. l}le planr to described by
i.anslcr lunction

G(S)= K

s(S+5)

,{L eLt)
ulF)

G\J
Yrt)

T 6(<)

bmPtnaalov ;e6 H Pkrt

Dcsign thc digital conhol sqhemc for thc systcm to meet thc following
sp€cifications

(i) Vctocity crror conshat Kv > l0
(ii) Peak ovcrshoor Ml, to srep input { 25Zo

(iii) Scttling time ts (2o/o tolcrancc band) ( 2.5 scc. 13

)t

6rro(t) dtl*s
t+5
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6

,oR
Considcr a cor1trol systcm shown in fig. whcrc thc planl transl.er functioo

(i(s)= l_- aDdl =o tsccs(s+5)

T e u

T-r Jo:,] +

(a)

(b)

(c)

SECIION B

(u)

(b)

Dxplain ftc conccpl. of controllability and obscrvability
Givcn

0

0

grpp6nrtolOr zoH Dlql

OR

Incrcasc thc plant gain to the valuc rhat resulrs in Kv = 5. lhcn finrl rhcphasc margin.

Dcsign a tcad compensator thar results in 550 phasc margin and Kv = 5.
Obtain rhc bandwidrh rcalizcd bv rq
(b1. commont on rcsult. 

ro dcsigns corrosponding to Part (a) and

l3

7

(a)

01"

5

nxn

8. Considcr tllc sysrcm

Compure cAt usinS Cayley flamilton tcchniquc

T

0

I

0
0

I

I

0
0

0
0

;lil

9

x=
t
0
0

I
2

0
X+ y=ll 0 olx

Find thc eigcn valucs of A and frsysrcm. on) thcsc dctcmrinc thc stability oJ rlrc

l

Gtt')
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Find thc trursfer function modcl and liom thcsc dctcrminc thc stability ot
(b)

thc sYstcm

(c) Arc thc two rcsults samc ? If not why'l

9 Give tluec diffcrcnt canonicat statc variablc modcls corrosponding to thc Eansfcr

G(z)=

t4

l3

function.

4.i l2?? + l3z ''l
(z-t)2(z-2)

t0 A closcd loop computcr con[olled systcm is shown in hg 'Ihe digital controllcr

is describcd by the dif(erence cquauon

er( k+ l) + ac2(k) = ! e, ( k)

Shtc variable modcl ol the plant is given bclow

i=Ax+bu;Y=cx
with

A- [o rl,u= [01 :c=lrol
[o -ll Lll

€raI €,ci) €,( k) u 1,n t

A. I cec

OR

Obtain discrcte - time statc description for the closcd loop systcm

0

l3

Il. Consider thc systcm

f=n11gu;Y=cx+du
whcre

$an 4 scconds.

n= [-2 -rl ,o=[' t'l,c-to rl:d-l2ol"- [ r o i [t Il
Dcsign a full order state obseryer so that t}lc c$imation error will dccay io lcs

4

O?51tol
(rrn

z0H
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OR

t2 n regulator systcm has plafl

x: 0

20.6
0

0

y=[ I 0]x

u

_-3>_

(a)

o)

Design a control law u = _ kx so that thc closctl loop system has cigcnvalues at - l.E ! j 2.4.

Dcsign a full order statc observer to cstimatc the state vector. .lhe 
observcrmakix is required to have eigcn valucs ar _ g, _ g. 

13

5
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