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III  B.Tech I-Semester Regular Examination, May 2004

CONTROL SYSTEMS

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

Time: 3 hours.






Max.Marks:70

Answer any FIVE questions.

All questions carry equal marks.

- - -   

1.a)
A Global Positioning  System (GPS) allows an aircraft to know its position in the airspace landing corridor very precisely.  Sketch a block diagram depicting how an air traffic controller might utilize GPS for aircraft collision avoidance.

b)    A common example of a two-input control system is a how shower with  

         separate valves for hot and cold water.  The objective is to obtain (1) a desired  

         temperature of the shower water and (2) a desired flow of the water.  Sketch a   

         block diagram of this closed-loop control system.

2.a)
Obtain the transfer function of the bridged – T network shown below.
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Sketch the pole-zero diagram when R1=0.5 k(, R2=lk(, C1=C2=0.5(F.

b) A rotating load is connected to a field controlled dc motor through a gear system.  A test results in the output load reaching a speed of 1 rad/sec within ½ second when a constant 80V is applied to the motor.  The output steady-state speed is 2.4 rad/sec.  Determine the transfer function 
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 rad/volts assuming negligible field inductance.
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3.a)
For the closed-loop control system shown below, determine the steady-state error when the desired input is a step and GL(s) = K and the disturbance d(s)=0.  When the reference input R(s) =0 and the disturbance d(s)=
[image: image3.wmf]s

3

, determine the 

steady-state error when (i) GC(s) = K1 and (ii) GC (s) = 
[image: image4.wmf]s

K

.
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b) A unity feedback system is shown in the figure below.  Determine the relative stability of the system by locating the poles in the complex s-plane.
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4.
The plant transfer function of a unity negative feedback system is given by 



G(s) = 
[image: image7.wmf])
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Sketch the root locus for K(0.  Find the value of K that results in an oscillatory response.

5.
Given the loop transfer function




G(s) = 
[image: image8.wmf]40

44

14

200

2

3

2

+

+

+

-

s

s

s

s


Obtain the Bode plot and hence the gain and phase margins (Notice the negative gain).









Contd………3

Code No:310452


                -3-
OR

6.
Given the loop transfer function




G(s)=
[image: image9.wmf])
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Determine the stability of the closed loop system by applying Nyquist’s criterion.

7.
Given the following control system.
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Find K to obtain a phase margin of 600.  Find the rise time, percent overshoot and settling time of this system.

8.
Given the state variable model


A=
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    B = 
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    C = 
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   D = 
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With the initial condition



X(0)  = 
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Obtain the step response of the system.
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