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Answer any FIVE questions

All questions carry equal marks

***

1 a)
Explain clearly computer control of Rocket auto pilot system with neat block diagram.

b)
Explain clearly the configuration of the Basic Digital Control Scheme with the help of neat block diagram

2. a)
Find c(Z)/R(Z) for the sampled data closed system shown in fig.
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b)
(i)  State and prove the final value theorem

(ii)  Find X (KT) if X (Z) given by 





10 Z

                 X (Z)  =  




     (Z-1)  (Z-2)

3. a)
Explain the concept of Controllability and observability

b)
Construct the State Model for the given difference equation and also obtain Jordan canonical form


Y ( K+3) + 5Y (K+2) + 7Y (K+1) + 3Y (K) = r (K+1) + 2r (K)

4. a)
A closed loop computer control system is show in fig.


The digital controller in described by the difference equation


e2 (K+1) + a e2 (K) = b e1 (K)


+
e1(t)
e1(k)
T   e              e2(k)                  U                        Y=X1

r 


                         -                                                                                                            c(t)
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The state variable model of the plant is given by 


X = AX + bU


Y = CX


With A = 
0     1
  ;   b = 
0

c =
[1
0]

0 –1


1

obtain the discrete time state description for the closed loop system.

b.
Explain clearly how conversion of Transfer function to canonical state variable model can be carried out in second companion form.

5. a)
Discuss the design of optimal controller for discrete time system.

b)  Consider the sampled data system shown in fig.


+       e(k)
                                                     Y(k)


       r 


                                       -                                                                                              c(t)


Find the optimal value of K so that 


        (



J = (  ( e2(K) + 0.75 U2 (K) (  is minimized


        K=0
6.  a)
Consider the system 


X ( K+1)  =  F X (K) + g u (K)


Y ( K ) = C X (K)


Where F = (  0.16
2.16
(

g=     
-1      
c = (1    1(

        -0.16      -1.16



              1

(i) design a state feed back control algorithm which gives closed loop characteristic roots at 0.6 ( j 0.4

(ii) Design a reduced order observer for dead beat response
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b)
Bring out the difference between prediction observer, current observer and reduced order observer.


                    R(2)


                    +   y(2)




+


                                                                                                                                     c(t)

   


7. a)
Discuss about the Jury’s stability criterion and determine the stability of a system given by characteristic polynomial ( (Z) = 2 Z4 + 7 Z3 + 10 Z2 + 4Z + 1

b)  Consider the discrete time system shown in fig.

(i) 
Obtain the difference equation model and there from the transfer function model of the system.


(ii)
Find the impulse response of the system.

8. write short notes on any two of the following

a) Kalman Filter in digital control systems

b) Implementation of digital controller

c) Necessary and sufficient conditions for Arbitrary pole placement. 
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1.  a)
Given the following  Z – transforms, F ( Z) find f (KT).


i)
F(Z) = 
   Z




Z2 + 1


ii)
F(Z) =   10 Z




 Z2 - 1

b)
Explain the theorems of Z – transform

2. a)
The block diagram of a discrete data control system is shown below



r (t)
+
e(t)
e*(t)

T






                                 -                           T                                                                   c(t)



a(S) =         1



S ( S+0.2)


T = 0.2 sec,


r(t) = Unit –step function.


Find  
a)  Z transform of C( t)



b)  final value of C (KT)

b)
Describe the principle of pulse transfer function.

3.  a)
Explain the tern controllability and observability

 b)
State whether the following system is state controllable or not.



1    1




1


A  =    
1    1



B = 
0

4.  a)
The system state matrix is given by A  =      0      6    obtain state transition matrix.







         -1    -5

b)
With an example, explain the Jury’s stability test.

5. a)
Describe the design of a digital control system with a digital controller using the frequency – domain technique.

b)
Write a note on digital PID controller.
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6.a)
Design a digital control system using the full order observer, state method.

  b)
What is the principle of reduced order observer ?  Explain with an example.

7 a)
Design a liner digital regulator design for finite time problems.

   b)
what is the maximum principle method of designing a control system?  Explain

8  
Write short notes on 

i) Riccati equation 

ii) Liapunor stability

iii) Pube transfor function

---------
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1 a)
Bring out the differences in the following by giving examples

i) Open loop and closed loop systems

ii) Manually controlled systems and Automatic control systems

b)
Give some examples of control theory in non Engineering Fields and explain ‘EPIEMIC DYNAMICS’ with the help of neat block diagram

2.  a)
Solve the following difference equation by using the Z transform

X ( K+Z )  +  3X (K+1)  +  2X (K) = 0 ;    X (0) = 0,    X(1) = 1

b)
i)  If X(Z) =         Z     
find X ( KT)



       (Z-1)2 (Z-2)2

ii) Find the Inverse Z transform of      (Z-0.4)







Z2+Z+2

3.  a)
Bring out the reasons for the conversion of Transfer function to canonical state variable models and explain any one method.

b)
For a given transfer function


Y (Z)
=
   Z3+8Z217Z+8


K(Z)

(Z+1) (Z+2) (Z+3)


Find the any two different realizations and bring out their differences.

4.  a)
State and explain the tests to be carried out to check the controllability and observability of a system and prove at least one test for each.

b)
Investigate the controllability and observability of the following system



X ( K+1) =   1
   -2       X ( K)   +        1           -1     U(K)



         1    -1                       
 0
    0



Y (K)
=
1      0    X ( K)

0 1
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5 a)
Consider the system X ( K+1) = 0.368 X ( K) +0.632 U(K) using the discrete matrix Riccati equation, find the control sequence U(K) = - KX (K) that minimizes the performance index




(


j   =   
(    X2 (K) + U2 (K)




K=0

b) Discuss the optimal state Regulator through the Matrix Riccati Equation.

6. a)
Discuss about the pole placement design and state observer for discrete time system

b)
Consider the system X ( K+1)  =      0        1      X(K)+   0    U(K)






      -0.16    -1

      1

Y(K) =[1   1 ]X (K)

Design a current observer for the system.  The response to the initial observer error is required to be deadbeat.  Give all relevant observer equations.

7. a)
Consider the system described by the equations


X1(K+1)
=
2X1 (K) + 0.5 X2(K)-5


X2(K+1)
=
0.8 X2(K) + 2

Investigate the stability of the equilibrium state.  Use the direct method of Lyapunor.

b)
Discuss the Liyapunor stability criterion for discrete time system.

8.        Write short notes on any two of the following 

a) Digital PID controlles

b) Z plane specifications of control system design

c) Design of state Regulators.
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1 a)
With a typical example, explain the principle of a digital control system

   b)
Find the Z transform of sinwt

   c)
Write a note on the mapping between the s – plane and the Z – plane

2 a)
Explain in brief any four theorem of Z transform

   b)      Find the inverse Z – transform of 

F (Z ) =      Z(Z+1)


(Z-1)(Z2-Z+1)

3 a)
Discuss the advantages of state space representation of systems.

   b)
Give the properties of the state transition matrix

4.a)
Discuss briefly controllability and observability.

  b)
Explain the terms

i) Liapunov Stability

ii) Jury’s stability

5. a)
Write a note on Digital PID controller

    b)
What do you mean by deadbeat response.  With an example, design a control system using deadbeat response

6 a)
With an example, describe the concept of Full order state observer in the design of control system

b)   Write a note on Riccati equation.

7a)
Describe the method of designing a digital control system by maximum principle.

b)     Write a note on the linear digital regulator design.(Brief)

8.
Write short notes on

a) Pulse transfer function

b) Bilinear transformation
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