Code No: OR 320252

III-B.Tech II-Semester Supplementary Examinations, May, 2004

CONTROL SYSTEMS




(Electrical and Electronics Engineering)


Time: 3 hours.





Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Explain the operation of ordinary traffic signal, which control automobile traffic 

at  roadway intersections. Why are they open loop control systems? How can traffic be controlled more effectively?




                   

b) 
For a signal flow graph given below, determine the overall gain by masons gain formula.
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2.a)
Explain the effect of feedback on noise to signal ratio.


                                  b)
With the help of sketches, explain the construction and working principle of a 

Synchro transmitter.

3.a)
Define time constant and explain its importance.




    b) 
A unit feedback system is characterized by an open-loop transfer function

G(s) = K/s(s+5). Determine the gain K so that the system will have a damping ratio of 0.5. For this value of K determine settling time, peak overshoot and times to peak overshoot for a unit-step input.





4. a)
Find the number of roots with Positive, Negative and Zero real parts for a    following  polynomial using Routh’s  Hurwitz criterion.



 s4+3s3 + 3s2 + 3s+2=0

      b)
Determine the Nature of roots in the S-plane for the system whose characteristic equation is given by s6+3s5+5s4+9s3+8s2+6s+4=0.  Comment also on the Relative stability.










5.
Sketch the root locus for a unity feedback system with G(s) = K (s+ 1) / s2 (s+9) 

find the gain when all roots are real & equal.






6.a) 
Explain the significance of peak resonance and band width in frequency response.

   b)
 The transfer function of the forward path of a unity feed back system representing a chemical reactor is given by 
[image: image1.wmf])
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. Sketch the Bode Plots of the frequency response of the open loop system as well as the closed loop system.  What is the maximum magnitude of the frequency response of the closed loop system. 







7.a)
Construct the complete Nyquist plot for a unity feed back control system whose open loop transfer function is G(s)H(s) = 
[image: image2.wmf])
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.  Find maximum value of K for which the system is stable.         



 

b) The open loop transfer function of a unity feed back system is 
[image: image3.wmf])
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.  Find gain and phase margin.  If a phase lag element with transfer function of 
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 is added in the forward path, find how much the gain must be changed to keep the margin same.    


8.a)  
A linear time invariant system is denoted by the differential equation   

D3 y + 3 D2 y +3 D y + y = U
 where D = dy / dt

i)
 Write the State equations.
ii)
 find the State Transition matrix.

3) Find the characteristic equation and eigen values of A.

b) Obtain state space model for the following system given in figure.
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