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1. For the following open-loop pole/zero locations. sketch ezpected root-locus diagrams

{a} for K > 0, and

(b} for K < 0.
Do not determine any features of the diagram. except the asymptote angles. Make reasonable guesses for
the other features, and show the expected shapes of all the root-locus branches. {24pts]
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9. Consider a unity-feedback control system with the open-loop transfer function

(s +2)? s2 445 +4
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{a) Construct the root-locus diagram. Determine all the important features like asymptotes. Imaginary-
axis crossings, angle of arrivals and departures: however do not determine the break-away and/or
break-in points explicitly. Obtain only the equation whose solutions would give those points i.e.. do
not solve that equation. (22pts]

{b) Determine all the values of K such that the closed-loop system is asymptotically stable. (10pts)

3. Consider a unity-feedback system with the open-loop transfer function

D(s)G(s) = D)2

Design the simplest controller D(s). such that the steady state errors for a step input and a sinusoidal
input with frequency 1rad/s are zero. {22pts)



4. The frequency response of a control system has been obtained experimentally, and the following asymp-
totes have been fitted.
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Determine the transfer function from the asymptotes. (22pts]
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