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II-B.Tech. II-Semester Supplementary Examinations, April/May-2004

CONTROL SYSTEMS

(Common to Electronics and Communication Engineering, Electronics and Instrumentation Engineering, Electronics and Control Engineering and Electronics and Telematics) 

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Distinguish between sampled data and Digital control systems.



   b)
Derive the transfer function of the following system.



[image: image33.wmf]u

 

1

0

  

 x  

3

-

2

-

1

0

  

  

x

ú

û

ù

ê

ë

é

+

ú

û

ù

ê

ë

é

=

-


2.
Write notes on the following: 

a)
Modems









b)
Synchro transmitter and receiver.

3.a)
Derive the time domain specification for a standard second ordered system.

   b)
Consider the differential equation system given by 
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, 
y(0) = 0.1,  
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Obtain the response y(t), subject to the give initial condition.

4.
The open loop transfer function of a control system unit feedback is given by :
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a) Evaluate the generalized error series for the system.

b) Determine the steady state error for an input r (t) = (1 + t) u (t) .

5.a)
What do you understand by  root locus plot.  

b)
The open loop transfer function of a servomechanism  with unity feedback is such that its characteristic equation  is   s(s+4) (s+6) +k(s+2) = 0. Sketch  the root locus of the system.
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Set No. 1

6.
Construct the Bode plot for a unity feedback control system having 
[image: image5.wmf])

5

)(

2

(

)

10

(

10

)

(

+

+

+

=

s

s

s

s

s

G

.  From the plot obtain the gain margin and phase margin.  Determine the stability of the system.  

7.a)
State & explain Nyquist stability criteria.




           

     b)
Check stability of system by Nyquist Criteria 
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8.
Obtain the time response of the following system.




       
and output y = [1   0] x

[image: image28.wmf]  x

2

-

0

0

1

2

-

0

0

1

2

-

  

  

x

ú

ú

ú

û

ù

ê

ê

ê

ë

é

=

o


where u(t) is the unit step input and the initial condition x1(0) = 0, x2(0) = 0.
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II-B.Tech. II-Semester Supplementary Examinations, April/May-2004

CONTROL SYSTEMS

(Common to Electronics and Communication Engineering, Electronics and Instrumentation Engineering, Electronics and Control Engineering and Electronics and Telematics )

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain the concept of multivariable control systems.




   b)
Evaluate the output of the system given below.
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2.
Write notes on the following: 

a)
Field controlled d.c. servomotor 






b)
Armature controlled d.c. servomotor.

3.a)
For an underdamped second order system, define various time domain specifications. 


b)
A unity feedback control system has the forward transfer function: 
[image: image8.wmf]6)
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 Find the rise time, peak time and the maximum over shoot for unit step input.

4.
Determine different error co-efficient for a system having 
[image: image9.wmf])
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5.
Sketch the root locus plot a unity feed back system with an open loop transfer function G(s) = 
[image: image12.wmf])
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. Find the range k for which the system has damped oscillatory response.  Explain the procedures for constructing root locus. 
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Set No. 2

6.
The open loop transfer function of a feed back system is G(s)H(s) = 
[image: image13.wmf])
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.  Find the restrictions on K for stability.  Find the value of gain K for obtaining a gain margin of 3 dB.  For this gain margin obtain the value of phase margin and phase cross over frequency.         

7.a)
Explain the concept of compensation. 

   b)
Sketch the polar (Nyquist) plot on a plain paper for the following transfer function G(s)=
[image: image14.wmf])
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8.a)
Derive the expression for the transfer function from the state model.


x = Ax + Bu

y = Cx + Du

   b)
Obtain state variable representation of an armature controlled D.C. motor. 
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II-B.Tech. II-Semester Supplementary Examinations, April/May-2004

CONTROL SYSTEMS

(Common to Electronics and Communication Engineering, Electrical and Instrumentation  Engineering, Electronics and Control Engineering and Electronics and Telematics) 

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
State and explain mason’s gain formula for the signal flow graph.            


   b)
Obtain the transfer function of SFG given below
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2.a)
Explain about the amplidyne and derive the transfer function, for the amplidyne with neat sketch. 










   b)
What is a ward Leonard system? 

3.a)
Obtain the unit-impulse response and the unit-step response of a unity-feedback system whose open-loop transfer function is 
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   b) 
A unity feedback system is characterized by the open loop transfer function 
[image: image17.wmf])
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. Determine the damping ratio and natural frequency of the dominant roots.



4.
The control system having unity feedback has  
[image: image18.wmf])
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Determine 
i) Different static error co-efficient.

ii) Steady state error if input = r (t) = 2 + 4t + t2/2.

5.
Sketch the root locus plot of a unity feedback system with an open loop transfer function G(s) = 
[image: image19.wmf])
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.  Find the range of values of “K” for which the system has damped oscillatory response. What is the greatest value of “K” which can be used before continuous oscillations.  Determine   the value of “K” so that the dominant pair of complex poles of the system has a damping ratio of 0.5. 
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Set No. 3

6.
Draw the Bode plot for a system having G(s) = 
[image: image20.wmf])
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Determine the gain margin, phase margin and stability of closed loop system.                                 

7.a)
Explain the constant M and N  circles.                    

   b)
Sketch the Nyquist Plot for G(s)H(s) = 
[image: image21.wmf])
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, P > 0.  Explain the terms gain margin and phase margin.                

8.a)
Obtain state variable representation of a field controlled D. C. motor.
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   b)
Find the state transition matrix for a given system.
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II-B.Tech. II-Semester Supplementary Examinations, April/May-2004

CONTROL SYSTEMS

(Common to Electronics and Communication Engineering, Electronics and Instrumentation Engineering, Electronics and Control Engineering and Electronics and Telematics)
Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain the traffic control system concepts using open loop as well as closed loop system. 

    b)
Determine the overall transfer function from the signal flow graph given below.     
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2.a)
With a neat sketch explain the construction and principle of working of the synchro transmitter and receiver. 






   b)
Derive the transfer function for the synchro transmitter receiver. 


3.
For a negative feedback control system having forward path transfer function: 
[image: image23.wmf]6)
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 and H(s)=1. Determine the value of gain K for the system to have damping ratio of 0.8. For this value of gain K, determine the complete time response specifications.

4.
A unity feedback system has s forward transfer function of 
[image: image24.wmf]2
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 and a feedback element transfer function of (as+ b). Determine steady-state error, when the input is r(t) = 1+ t + t2/2.  Specify the values of K, a and b to limit the steady state error for this input 0.02.


5.
A unity feedback system has an open loop transfer function  

            G(s) H(s)= 
[image: image25.wmf])
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. Sketch the root locus as ‘K’ varied from 0 to (.    
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   Set No. 4

6.
Sketch the Bode plot for the following transfer functions and determine in each case the system gain K for the gain cross over frequency (C to be 5 rad/sec.


G(s) = 
[image: image26.wmf])
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7.a)
Sketch the polar plot for the transfer function G(s) = 
[image: image27.wmf])
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   b)
Explain the Nyquist Criteria significance.   

8.
Find the unit step,  response of the following system.




xT(0) = [1, 0]
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