Code No. 310452 

III B.Tech I-Semester Supplementary Examinations November 2003

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 question carry equal marks

---
1. a)
How do open loop and closed loop control systems differ?  Discuss their merits and demerits.  Also, give atleast one example for each type.

b) Draw the block diagram representation of the network shown in Fig. 1 and find its transfer function 
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Fig. 1
2. a)
Derive the transfer functions of (i) a field controlled DC servomotor and (ii) an   A-C servomotor.

    b)
For the signal flow graph shown in Fig.2, find the overall gain C/R using Mason’s rule.
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Fig.2
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3. a)
With usual notations, derive an expression for the unit step response of a second-order under damped system.  There from evaluate Rise time, Peak-time and Percent Peak overshoot of the system.

    b)
The unit step response of a unity feed back control system is shown in Fig.3.  Determine its open loop and closed loop transfer functions.
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Fig.3
4. a)
Consider the system shown in Fig. (i) In the absence of derivative feed back (a=0) determine the damping ratio and undamped natural frequency of oscillation of the system.  What is the steady state error resulting from a unit ramp input?              (ii) Determine the value of ‘a’, which increase the damping ratio to 0.6.  What is the steady state error for a unit ramp input now?  Comment on the result?
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Fig.4

    b)
The open loop transfer function of a unity feed back system is 
[image: image6.wmf])
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.  Using R-H criterion  (i) Find the range of K for which the closed loop system is stable.  (ii) Find the range of K for which the closed loop poles are more negative than ‘-1’.
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5. a)
Show that the complex part of the root locus diagram for the system with 
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 is a circle of radius 
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 and centre at (-2, 0).

    b)
The characteristic equation of a unity feed back system is                                    F(s) = (K+1) s2 + (1.5=2K)s  + (5K-1) = 0.

(i)
For 0 < K < ( draw the root locus diagram.  Write clearly all the ten steps to be followed.  Mark all salient points on your graph.  


(ii)
From the diagram find the range of K for stable operation.

(iii)
What is the range of K for which the system produces damped oscillations?

6. a)
Determine, analytically, the Gain Margin and Phase-margin of a unity feed back system with 
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    b)
The open loop transfer function of a unity feed back control system is 
[image: image10.wmf])
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.  Draw the Asymptotic Bode-Plots and answer the following:


(i) What is the “Gain Limit”?  (ii) Find the value of K so that the                    Gain-margin = 10 dB.  What is the corresponding phase-margin? (iii) Find the value of K so that the Phase-margin = 40o.  What is the corresponding Gain margin?

7. a)
The open loop transfer function of a unity feed back control system is                
[image: image11.wmf])
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. (i) Find the values of K and ( such that the system exhibits a resonace peak Mr = 1.1 at a resonance frequency (r = 16 rad/sec.  (ii) For the values of K and ( so found determine the 3-dB bandwidth and unit step-response settling time on a 2% basis.

    b)
The uncompensated open loop transfer function of a unity feed back system is 
[image: image12.wmf])
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.  Design a Phase-Lead compensator to meet the specifications: (i) For a unit ramp-input the steady state error should be less than or equal to 0.1 units.  (ii) Phase margin of the system be greater than 40o.

8. a)
For the electric circuit shown in Fig.5 choose appropriate state-variables and write a state model.  From the state-model so obtained (i) Find the state-Transition Matrix (ii) Find the transfer function 
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    b)
Obtain the state-model in the Lure’s canonical form (Diagonal form) given
[image: image14.wmf])
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