Code No: 411056

IV-B.Tech. I-Semester Supplementary Examinations November, 2003

DIGITAL CONTROL SYSTEMS

 (Electronics and Instrumentation Engineering)

Time: 3 Hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

1.
The signal 
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where 
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(x) is the unit pulse signal defined by
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is sampled at 25 samples per second. Determine the Z-transform of f(kT) for 
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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 system defined by,





       =



          +
   u(k)





y(k)=

Determine the condition on a, b, c and d for complete state controllability and complete observability.

4.
Explain the Liapunov stability analysis of linear time invariant continuous time system and linear time invariant discrete time system.
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5. The given system shows a unity feedback system with a forward path transfer function G(s)  =          10  
   




      



                     s(s+1)
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Determine phase margin & bandwidth of compressed and uncompressed schemes. In each, adjust KA to a value of which gives error constant Kv = ω

6.
A discrete time regulator system has the plant equation
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Design a state feedback control algorithm with u(k) = -Kx(k) which places the closed loop characteristic roots at +j1/2,  -j1/2.

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.
Write notes on linear regulator with a prescribed degree of stability that can be solved by using state regulator results.
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  x1(k)


  x2(k)





  x1(k+1)
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