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. Consider rhe following feedback control systems.
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Note: This problem might require hand construction of some diagrams. In this case. the inaccuracies in
the closed-loop pole locations are acceptable.

{a) Design a proportional (P) controller. such that the normalized maximum overshoot is M, = 0.25.

(10pts)

(b} Design an integral (I) controller. such that the steady-state error for the unit ramp ioput is at most
0.1. (5pts)

(¢} Design the simplest controller. such that the 2% setwtiing ume is at most 4 seconds. After the design,
determine the normalized maximum overshoot. (10pts)

2. For the following open-loop pole/zero locations. sketch ezpected root-locus diagrams. Do not determine
any features of the diagram. except the asymptote angles. Simply show the expected shapes of all the
root-locus branches. Make reasonabie assumptions for all the undetermined features. (20pts)
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2. Consider a unity-feedback control system with the open-loop transfer function
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in) Construct she root-locus diagram. Determine all the important features iike asymprotes. imaginary-
axis crossings. anegle of arrivals and departures: however do not determine rhe break-away and/or
break-in poimts explicitlv. [n ovher words. obtain the equation whose solutions would give those
points, but do net soive that equation. (30pts)

(b} Determine all the values of [ such that the closed-loop system 18 asvmptotically stable. {3pts)
1, For the following system. design a first order compensator D(s). without increasing the order of the system.

sinch that the steady-state error is zero for a step input. and the 5% sertling time is approximately 0.5
second. (20pts)
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