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2.



A sailboat cannot sail directly into the wind and travelling straight downwind is usually slow. Thus, sailboats tack upwind, i.e., the familiar zig-zag course, and jibe downwind. A tactician’s decision of when to tack and where to go can determine the artcane of a race. Describe this process of tacking a sailboat as the wind shifts direction. Obtain a block diagram of the closed-loop system. Describe the process of human bio-feedback used to regulate factors such as pain or body temperature. Is this positive feedback or negative?
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CONTROL SYSTEM S (Common to Electronics and Instrumentation Engineering and Electronics and Control Engineering and Electronics and Communication Engineering) time: 3 hours Max.Marks:70 Answer any Five questions All questions carry equal Marks ---



The closed-loop transfer function of a control system is given by



0.313 (s+0.8) (s+0.25)(s2+0.3s+1) Plot the poles and zeros of this system and discuss the dominance of the complex poles. What overshoot and rise-time for a unit step input do you expect? 3.
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A feedback system is shown below
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Determine the steady-state error for a unit step input when k=0.4 and G1(s)=1. Select an appropriate G1(s) so that the steady-state error is equal to zero for the unit ramp input. (contd…2)
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A control system with unity feedback has a plant G(s) = K(s+2.5) (s2+2s+2)(s2+4s+5)



Given the loop transfer function G(s) = 0.164(s+0.2) (-s+0.32) S2 (s+0.25) (s-0.009) Obtain the Bode plot and hence the gain and phase margins.
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Given the loop transfer function
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sketch the root loans with all pertinent geometrical properties. Assume k≥0.



G(s) =



4(s+2) S(s+1) (s+4) Obtain the polar plot and assess the stability of the closed-loop system using Nyquist’s criterion. Consider a unity negative feedback system with the plant Gp(s) = 20 S(s+2)(s+3) We wish to add a lead-lag compensator Gc (s) = (s+0.15) (s+0.7) (s+0.015) (s+7) Show that the gain margin is 24 dB and that the phase margin is 75o for the closed-loop system.



8.



A system is described by its transfer function G(s) = 8(s+5) 3 2 S +12s +44s+48 Determine the state variable representation and hence the unit step response.
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