Code No: 411056

IV B.Tech  I-Semester Supplementarty Examinations. November, 2004

DIGITAL CONTROL SYSTEMS

(Electronics and Instrumentation Engineering)

Time:3 hours






Max.Marks:70

Answer any FIVE questions

All questions carry equal marks.
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1.a)
Obtain the Z-transform of 

   i)
f1(t) = 
[image: image1.wmf](

)

at

e

a

-

-

1

1

  where ‘a’ is a constant

   ii)
f2(t) = 
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   b)
Show that 
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2.
Find the state variable models for the following system represented by the difference equation

    
i)   y(k+3)+5y(k+2)+7y(k+1)+3y(k)=0

    
ii)  y(k+2)+3y(k+1)+2y(k)=5r(k+1)+3r(k)

3.
Consider the state equation
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Where,   
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4.
Discuss Liapunov stability analysis in detail, explaining the terms Positive Definiteness, Negative Definiteness, Positive Semi definiteness, Negative Semi definiteness, Indefiniteness of scalar functions and Liaponov functions.

5.
Write notes on the following:

     a)
Digital controller design using Bilinear transformation.

     b)
Difference equation solution using Z-transform method.

     c)
Dead beat response.
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6.
Control a system, defined by 



.

X = Ax + Bu       Y = Cx



Where,   
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It is desired to have eigenvalues at -3.0 and -5.0 by using a state feedback control            u = - kX. Determine the necessary feedback gain matrix k and the control signal u.  

7.
Consider the digital process with the state equations described by


X(k + 1) = AX (k) + Bu(k)


c(k) = D X(k)

Where

A = 
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Design a full order observer which will observe the states x1(k) and x2(k) from the output c(k), having dead beat response. Write the dynamic equation for the observer.

8.
Derive an expression for state regulator design through the Lyapunov function.
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