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Code No.:  411056
IV B.Tech I Semester Supplementary Examinations, May 2004

DIGITAL CONTROL SYSTEMS

 (Electronics and Instrumentation Engineering)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Obtain the inverse Z-transform of 

   a)
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   b)
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   c)
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in the closed form.
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2.
Using the partial fraction expansion programming method, obtain a state space representation of the following pulse transfer function                              

        
Hence, obtain its state transition matrix.

3.
Show that the following system 
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is completely state controllable and observable.
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OR

4.
Investigate the stability of the following system and calculate the range of K, over which the system is stable. Select the sampling period T = 0.4 sec. 

                       [image: image6.png]



5.a)
Explain the digital implementation of analog controllers in detail.

   b)
Describe the three digital integration rules used for the digital implementation of
controllers and explain bilinear transformation in detail.

6.

Consider the digital control system x[(k+1)T] =Ax(kT)+Bu(kT)

       
where 
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The state feedback control is described by u(kT) = -Kx(kT)  where K = [K1 K2]. 


Find the values K1 and K2  so that the roots of the characteristic equation of the 


closed loop system are at 0.5 and 0.7.

7.a) 
Derive the relations of prediction-type Kalman filter.

   b) 
Design the reduced order observer (first-order-observer), for the plant model 
given by
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we are measuring position, x1(k) and will estimate velocity, x2(k).

The closed-loop characteristic equation was chosen to be 


(e(z) = z2 – 1.776 z + 0.819 = 0.

8.
Evaluate the minimum performance index and also find out the optimal control law to minimize the given performance index for the discrete time control system defined by 
x(k+1) = 0.3679 x(k) + 0.6321 u(k) ; x(0) = 1.

The performance index is  
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