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Answer any Five questions

All questions carry equal Marks
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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).

(Contd…2) 
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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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