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Due credit *ill be given to neatness and adequate dimensions.
Assume suitable data wherEver necessary.

lllusuate your answer rccessary with the help ofoeat sketchcs.
Use of pen Blue/Black ink/refiil only lbr writing the answer book.
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a) Explain the configumtion ofthe basic digital contol scheme, Also explain the operation
of A,/D converter and D/A colcertcd in details.

b) Find the Z-toansfomr offollowing fuoctious usefii for oontrcl system.
i) Sample exponential signal.
ii) Sample sinusoidal sequence.

OR

a) F'o. a discrcte time system

y(t + z) + 
]v(r< 

+ r) -jr(rc) =:,(t + r) -,(t)

with input r(k)= (-l)k u(t; -a
inilial conditions y( l)=s; r(-2)=-6
Find the oulput y (k) ; x>0.

b) Th( chalacterislics polynomial

F(z)= 424 + 623 +1222 +52+l'
find stability using Jury's stability tesl

a) Explain in details the digital temp€rature control system?

b) Explain in details digital positioE coDtrol system.

OR

a) For a sample data cortlol systen showr in fig (3) find the output y(k) for r (t) = uoit step.

(t) e(k) vo
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b) A unity feedback slstem has l)l 'l-F C(s)= -L'' s(s+l)(s+2)
criteria- Show that closed loop system is stable,

usins the Routh stabilit-v 6

5. FLedback conuol svstem shown in lig (5). The planr isdexribed by C(s)= ,-! --.-.s(s+2)
Design a digitat control scheme for the system to meel the specificatioDs.

D k, = 6 ii) Me to step input < 15%
iii) t" for 2% tolerancc bard < 5 sec

t1

r ll

I

Fig 6

OR

6. a) I or a unity feedback discrete time syslcm determine steady state error & error constant for
Iarious input signal such as

i) Unir step ii) Ramp inpur
iii) Parabolic in!u1

b) llxplain the R?es ofcompensators as rcfeared to frequcncl- response & also mentio[ need
Jbr compensation.

1. a) fetendnc thc controllabilit;- and observabilit) properties ofthe following s)'stems.
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T)) ^-l ;
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b) Find the eigenvalue & eigenvectors for the fo)lowing matrices.

,, i-i il ', li. i il
L-12 -7 -6)

7

8.

OR

Construct the state model for the following differential equations obtain a different
canonical form for cach system.
i) Y +6,'+l lY + 6l - u.
ii) jr+6i +lli+6) =u+8ii ' l7t + 8u.

D(z)
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9. a) I)etermine controllabilig & observability offolloring systlm.

D *(k.-')=ll _1],.t-l.fl l].r-l
,c)=[l , (t)

v(t)=[t (k)
],tul.'[i],t*r

I
t-l
Lo
tl"

),t10
0l,tl
000
0 00

ii) x(k+l)= 1

I

b) CoNider the matrix F = compute the fk = 4(t) using invene Z-transform.
0t

-0.16 -l 1

13

l3

OR

r0,

b)

11. x(k+r)=

12,

010
001

-0.5 0.2 1.1l,.,,.lll

a) A discrcte time system ha.s state equatioo
T o rlx(t+t)=l_,0 _r lx 

(t ).

use Cayley Hamilton approach to find its state transition matdx

6

7

0

0

I

)"1

Compute ,rk using Cayley Hanrilton techdque.

u(k)

DeterEine srate feedback gain mat x'k'such that u(k)=-kx(k);x(0) is the initial

state. Give statc variable model ofclos€d loop system.

OR

Consider a system i=Ax+Bu
Y=cx+du

t-z -rl tr olA=l l:B=l l:C=10 IlLr 0.1 Lr rl
d =[2 o].

Design a firll order state obscrver so that the estimation enor will decay in less thao 4

second.
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