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Nolos: l. Assum€ suitable data wierEver necessory.
2. Use ofpen Blue/Black inUrefill only for urriting the answer book.

SECTION - A

a) Explaitr the plocess ofrecoostuction ofanalog signal ftom digital signat

b) The charaotcdstics polynomial.

F(z) = 4za +623 +1222 +52+l
Find stability using Jury's stability test

OR

a)2. I+-
4

6For disffeate time system y(k+2) y(k +l) y(k) = 3(k +l)- r(k)
8

with input r(k) = (-l)r u(k) & itritial cooditioss y(-l)=5,y(-2)=-6 Find the output

1

63

y(k): k>0.

b) Explain the block diagam ofdigilal conrol s-ystem.

a) Explain digital conlrul s) stem.

b)

4. a)

A unify feedback system has opco loop transfer firoction G(s) =

Roulh slability criteria. show lhar closed loop system is stable

OR

Explain in details the digital ienperature control system?

5

s(s+lxs+2)
using the

b) For a sample data cortsol tyslem showtr in fig (3) find the output c(k) for (t) = urit step

6

1

+
1 e(k) c(t)

T = I sec

Fis. (3)

5, a) For a unity feedback discreate time sy$€m det€mitr€ steady state error & enor constan(
for vaxious input signal such as

i) Unit step ii) ramp input iii) Pambolic i/p

b) Explaio the twes ol'compensalors as referced to frequency response & also mention need

for compensation.

1
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6.

9. a)

OR

Feedbacl cootrol sy srem is shoq n in tig (6). The plant is described by C(t = -!-s(s+2)'
14

t4

l.l8.

Design a digital contiol scheme for the system to meet the specification
i) kv: 6 ii) Mp to step i/p < 15%
it) ts for 27. tolerance band < 5 sec

Construct the state model for the following differential equations obtain a differcnt
canonical form for each system..
i) ti+6y +lli+6y = u

iit \;-6y+lli i 6) =ii+siill7t+8u

OR

A feedback system closed loop transfer fuction
Y(s) l0(s +4)
R(s) s(s+lxs+3)
conshuct thrce different state models for this system
a) One where the system rnatrix A is a diagonal maaix.
b) One where A is in first companion form
c) Orc where A is in seoold companion form.

0

-0.16

6
Conside. the matrix F =

Compute lhe Fk = 0(k) using inveme z transform

Irx(k+l)=ll

ll ol
rrk) =lo 

rJ

-21 ll -rl
-r l*(k)*lo o ]utkr

x(k)

1

10.

Compute nk using Caytey Hamilton technique

OR

a) Detemine the con[ollability & obseivability oflhe system

0l

6

i)

b) 7
Co.sider the matrix t' = Determine Fk
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b) f],r I 0

lo r,, r
IA =l :

o'n lo o o

lo o o

...--... 0l
.......r1

I

.........r1

......... rt l
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11.

12. Consider ltre system

[o I o'] Tolttlx(k+rr-l 0 0 I lx{k)rl0lu(kr
l-o.s -0..2 r.r ] L, l

Determine state feedback gain matdx 'k, such that u (k) : -k X(k); x(0) is the initial stare
gi\e state va able model ofclosedloopslstem.

"=l: 
-^'r,u=ll ol,.=p,1

Ll 0l Il rl
d -[2 o]

Design a fu1l order state observer so that the estimation eror will decay in less thair 4
seconds.

x =Ax+Bu

Y=cx+du

OR
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