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ADVANCED CONTROL SYSTEM

(Electronics and Control Engineering)

Time: 3 Hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Show that the state controllability and the state observability are duals.

   b)
Show that the state space model is phase variable canonic form is always state controllable.

2.a)
What is asymptotic stability and stability at the origin of the state space in the large.

   b)
Given the system
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Y = Cx + Dv


Define the Lyapnnov’s function and obtain the condition for the stability of the system in the Lyapnnov’s sense.

3.
A system is described by the model 
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Design a state feed back control law, which locates the closed loop system poles at s=-1,-2 and -3 on the s-plane.

4.
Consider the system
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Design a state observer so that the estimations error decays in less than 4 seconds.

5.a)
What are the decoupling zeros in a system matrix? Classify them.

   b)
A system matrix in state-space form is
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Obtain all the de coupling Zeros of the system..
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6.
 A system is described by the model 
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Find the optimal control u*(t), which takes the system from X(t0) to X(t1) along the optimal projectory X*(t) and minimizes the functional.
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by using the calculus of variation.

7.a)
Given the transfer function matrix.
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and that 
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  Obtain 
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b)
What is the requirement of  a system matrix of a multivariable system so that it is of minima order.

8.a)
(i)  What is a script in MATLAB?


(ii) What is a function in MATLAB? Illustrate them with suitable example.

   b)
A polynomial is described by


y = x3 – 30x + 30.

Write a MATLAB program to plot y vs x using the function “polyval”, for the range  -8<x<8 in steps of 0.1.  Use vector representation for x. 
^^^
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