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Code No: 421351
IV- B.Tech. II Semester Examination April, 2003

DIGITAL CONTROL SYSTEMS
(Electronics and Controls Engineering)

Time: 3 Hours 





Max. Marks: 70

Answer any Five questions 

All questions carry equal marks

- - -

1.a)
Determine the Z-transform for the sequence 



f(k)  = 1 for k= odd integer



       = -1 for k= even integer.

   b)
Find the inverse Z-transform of
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 by partial fraction expansion.

2.
For the feed back system given in the figure 
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2

.

0

,

)

2

(

1

)

(

=

+

=

T

s

s

s

G

 and

r(t) = unit step function. 




(a) Determine the Z-transform of the output C(Z). 


(b) Find the final value of C(KT).

3.a)
Explain the relation between Z and s-domains and show that the closed LHP of 
the s-plane gets mapped onto and inside the unit circle on the Z-plane. 

   b)
Determine the stability of the digital system whose characteristic equation is 


F(Z) = Z3 + 5 Z2 + 3 Z + 2 = 0.

4.
A digital control system is described by the model 




X(k+1) = A X (k) + B V(k), 
where





0.5
1

1



A = 

     and  B =




-1        -1

1


Determine the stability of the equilibrium state with V(k)=O by using Liapunov's


stability theorem. Find the Liapunav's function.
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5.a)
Let Gc (Z) dx the transfer function of a digital controller. State the requirements of 
Gc(Z) for physical realisability.

   b)
Derive the transfer function of a digital P-I-D controller.

6.a)
What is a state observer? Distinguish between full order and reduced order state 
observers.

   b)
What is meant by pole-placement by state feed back. What is the characteristic 
equation of the system, designed to have a dead beat response.

7.a)
Explain Pontriyagin's maximum principle.

   b)
Derive the necessary conditions to be satisfied by the optimal control u * (k) 
for the system



X(k+ 1) = A X (k) + Bv(k)


With the performance index
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8.
Write short notes on:

a) Pulse transfer function. 

b) Bilinear transformation 

c) Kalman Filter.
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