Code No: 310452

III B.Tech. I-Semester Supplementary Examinations, November-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)
In Chemical processes, it is desirable to control the chemical composition of the product.  A measurement of the composition may be obtained by using an infra red stream analyzer.  The value on the additive stream may be controlled.  Obtain a block diagram of the complete feedback control loop and briefly describe the operation.

   b)
Obtain a control system model of the human arm picking and placing objects.  Briefly explain each of the blocks used in this model.

2. a)
A system has the following transfer function
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Find the output for an unit step input.  What is the final value of the output?

    b)
Obtain the transfer function 
[image: image2.wmf])
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 of the op-Amp circuit shown below
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Assume ideal op-Amp.

3.
A control system has the open-loop plant transfer function.  
[image: image4.wmf])
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 with unity negative feedback.  Sketch the root locus for 
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with all pertinent geometrical properties.  For what value of K do you get dominant poles?

4.
Give the transfer function 
[image: image6.wmf])
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 obtain the Bode plot and hence the gain and phase margins.
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5. a)
A feedback system is shown below.  The objective is to reduce the effects of noise and disturbance.
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Assuming R(s)= 0

(i) Determine the effect of d(s) on y(s).

(ii)  Determine the effect of n(s) on y(s).

(iii) Select the best value of K, so the effect of steady-state error due to the disturbance and noise is minimized.  Assume step disturbance 
[image: image8.wmf]s
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 and step noise 
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b)
A control system with unity negative feedback has the plant transfer function. 
[image: image10.wmf])
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.  Select the parameters K and ( so that the system is stable and the steady-state error to a ramp input is less than or equal to 0.25.

6.
Determine the stability of the system whose loop transfer function is 
[image: image11.wmf])
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 by applying Nyquist criterion.  Measure the gain and phase margins.

7.
A control system with negative unity feedback has the plant 
[image: image12.wmf])
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 we wish to use a PI controller 
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.  Find a suitable value for K1 so that the overshoot for an unit step input is approximately 20%.  Also, find the setting time of the closed-loop system.

8.
Obtain the state variable differential matrix equation for the following circuit.
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How do you choose the state variables?  Obtain the state transition matrix assuming the product RC = 1.
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