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1) Consider the plant
s—1
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under gain compensation.

a) Sketch the Nyquist plot of G (s).
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b) Find the phase crossover frequency w, of G (s), and evaluate G (Fwp) .
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¢) Based on the Nyquist plot, find the range of gains K such that the closed-loop system is BIBO stable.
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2) Suppose

G(S): by s + ...+ by

"+ ap_1s” 14 Jgg

with m < n. If the r_{):)t locus of G is

b) m (Hint: Examine asymptotes.)
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C) ag,..., an—1 (Hint: Examine saddle points.)
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3) Consider the plant with Bode plots shown.The plant has no open RHP pole.
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Design a lead-lag compensator to achieve the closed-loop specifications

essq < 0.05

#, > 60°

wp > 10 rad/sec
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4) Cousider the plant with transfer function
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G(s)=
Assuming the plant has no hidden modes, design a compensator so that

a) the closed-loop system is asymptotically stable,
b) all loop transfer functions are stable,
¢) the closed-loop transfer function has all its poles at s = —1.
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