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1. For the following open-loop pole/zero lecations. sketch erpected root-locus diagrams. Do not determine

any features of the diagram. simply show the expected shapes of all the root-locus branches. (20pts)
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9. Consider a unity-feedback control system with the open-loop transfer function
125 123

G(s) = K =K .

®) (s+1)3(s+2)(s+3) 35 + 10s* + 3453 + 522 + 37s + 10
{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. (35pts)
(b) Determine all the values of K such that the closed-loop system is asymptotically stable. (5pts)

3. Consider a unity-feedback system with the open-loop transfer function
{s + 6)

(s +2)(s+3)

Using graphical root-locus methods. design the simplest controller D(s), such that the steady state error

for a step input is zero, and the maximum percent overshoot based on the dominant poles is approximately

16.3%. Note: Due to the hand construction of the root-locus diagram, inaccuracies in the closed-loop
pole locations will be acceptable. (40pts)

D(s8)G(s) = D{s)
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