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1.a)
State and prove the theorem for testing a time invariant (continuous) system for observability.

b) Given the system

̣
X(t) =    -2   1
x(t) + 
1

u(t)

               1  -2                        0





y(t) = 
  1   -1     x(t)

is the system observable.

2.a)
State and prove Lyapunov’s instability theorem.

b) Obtain the phase variable form of the state space equation for the system whose transfer function is given by 

C(s)      =  3sr+5s+13


R(s)          (s+2)(sr+4s+8)

3.a)
Explain clearly reduced order observer.

b) A system represented without feedback as

̣
 x (t) =    0   1        x(t) +        0     u(t)

             -1  -2                          1


y(t) = 1     2
x(t)

is it controllable and observable? Check for both with feedback.

u(t) = x +   2   -1
x(t).
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4.a)
Explain the procedure to formulate the optimal control problem:

i) For minimum time

ii) For output regulator.

   b)
A first order sytem 

            ̣

X = -x + u

Is to be controlled to minimize 


                1


J= 1   ( (x2 + u2)dt.


     2   0 


find the optimal control law.

5.
What is a multi variable system? Discuss the Dynamic feedback compensation in frequency derivative.

6.a)
Explain Model Matching compensation.

b) Discuss the control system tool box and its functions.

7.
Distinguish between the following:

a) Combined Dynamic feedback and feed forward compensation.

b) Controllable and observable realization.

8.
Write short notes on:

a) Modal control and optimal control.

b) State regulator problem.

c) PC MaT Lab software package.
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1.  a)
Write a state model for the differential equation 



[image: image1.wmf])

(

)

(

)

(

2

)

(

3

)

(

2

2

3

3

t

r

t

y

dt

t

dy

dt

t

y

d

dt

t

y

d

=

+

+

+


     b)
Solve the state equation given below for an unit step input excitation
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2.  a)
State the Criterion to be satisfied by a control system to be controllable and observable.

     b)
Find the whether the following system is 


(i)
Completely controllable or not


(ii)
Completely observable or not
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Where A, B and C are given by 
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3.a)
State and prove Lyapunov’s instability theorem.

b) Obtain the phase variable form of the state space equation for the system whose   transfer function is given by 

C(s)      =  3sr+5s+13


R(s)          (s+2)(sr+4s+8)
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4.a)
Explain the principle of duality in between controllability and observability.

b)
Determine deatbeat control law for position servo system of the following state-space model of the system.



X(k+1)=FX(k)+g u(k)


where  
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5.  a)
Explain how is the transfer function of a compensated system realized physically?

     b)
Write briefly about the controllers used in Cascade compensation technique.

     c)
Determine the transfer function of a lag-lead compensator that will provide a phase lead of 50o and attenuation of 15 dB at ( = 6 rad/sec.

6.  a)
A linear system described by the state variables X1 and X2 and the input variable u is represented under steady-state conditions as follows:
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obtain uopt such that the following performance index is minimized.                             J = u2 + x21 + x22 .
     b)
Explain the tracking problem.  Derive the equations for the solution of tracking problem.

7.  a)
Explain the state regulator problem.  Out line the significance of various terms in the general quadratic performance index.  Derive the solution of optimal feed back control using state transition matrix method.

     b)
Obtain the optimal feedback control for the following system.
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8.  
Write short notes on any THREE of the following:-

     a)
Diagnolisation

     b)
Z and S domain relationship

     c)
Feedback compensation

     d)
Parameter optimization - servomechanisms.
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1. a)
Define the term  “ State Variable”. What are the advantages of state space representation?

    b)
For the second order electrical system shown below, obtain in state space representation.
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2. a)
Define the terms “ Complete controllability” and “Complete observability”.

b) Check whether the following system is completely controllable and observable.

-1      0        3

    1


 ·                 
        


X​(t)
=      2     -1      -1
X(t) +        0
    u(t)




      -3       1       -2

     0



Y(t)
=     [ 1       2        1]   X(t)

3.a)
State and prove Lyapunov’s stability theorem.

   b)
Find the state model for the differential equation
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obtain the Jordan canonical form for the system.
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4. a)
State and prove Lyapunov’s instability theorem.

    b)
Distinguish between the combined dynamic feedback and feed forward 
compensation.

5. a)
Write briefly about the compensation techniques.

b)
A lag compensator required for a position control system must provide a phase lag of 35o and attenuation of 8 dB at (= 1.9 rad/sec.  Determine the transfer function.

6. a)
Consider the feedback system shown in the figure below.  The output is required to track unit step.  Find the value of  α that minimizes integral square error.




R(S)=1/S
+
E(S)
   C(S)



-

b) Determine the optimal control law for the system described by

·             0       1
          0

           X    = 
-2      -3       X    +     1      U


such that the following performance index is minimized

                                  (   



J     =(o (xr x  + 42) dt

7.
Consider the system shown in the figure below.  The performance index to be minimized is

                                     (   



J   ½  =(o [(y-r)2   + u2) dt

consider this problem to the form of the output regulator problem and find the optimum value of K.



          r(t)=unit step +
u(t)
r(t)

                                            -

8.
Write short notes on any THREE of the following:-

(a)Pole placement by state feedback.  (b)Spectrum analysis of a sampling process   (c)Realization of basic compensators   (d)Infinite time regulator problem.
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1.a)
Define controllability and observability for testing time invariant (continuous) system.

   b)
Given the system
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  is the system controllable?

2.a)
State and prove Lyapunov’s stability theorem.

   b)
Find the state model for the differential equation
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obtain the Jordan canonical form for the system.

3.a)
Explain the principle of duality in between controllability and observability.

b)
Determine deatbeat control law for position servo system of the following state-space model of the system.



X(k+1)=FX(k)+g u(k)


where  
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4.a)
Explain the procedure to formulate the optimal control problem:  (i) for state Regulator  (ii) for minimum-Energy.

b)
The system 
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is minimized.  Find the optimal control.

5.
The transfer matrix of the system is 

T(s) = R(s)P-1(s) = 
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 obtain controllable realization in the state space form.  Is the realization expected to be minimal?
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6.
Express the transfer matrix  of a system T(s) as 
[image: image50.wmf]
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 with P0(s) and Q0(s) relatively left prime and P0(s) row proper.  Find the minimal realization .  Determine the values of the controllability index and observability index for the minimal realization.

7.
Write short notes on: (a) Canonical forms  (b) Dead Beat observer  (c) Interface to PC-MATLAB for CAD.

8.
Distinguish between the following: (a)Controllable and observable realization.  (b) Direct Method of Lyapunov for continuous and autonomous systems. (c) MATLAB Relational and logic operations.

- - -
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