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§. Consider a unity-feedback system with open-loop transfer function
G(s) = k(s* + 25 + S)s(s + 3)(s* +s+ 1); k>0 (20%)
Sketch the root locus plot.

2. Please explain or define the following items:

(A) Using Nyquist plot to define gain margin (GM) and phase margin (PM)
(B) Stability robustness

(C) Minimum phase and non-minimum phase systems (20%)

3. An electomechanical system is modeled by
G(s) = _35 s 3 : s andis
107 s+1) s(0.05s+1) 1+(0.6/20x10°)s + (s/20x10°)
cascaded with a PD controller of G, (s)=400(s +1), Please
(A) plot the open loop Bode diagram of G, (s)G(s) ,
(B) plot the closed-loop Bode diagram under unity feedback,

(C) compare the performance of (A) and (B). (30%)
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4. A plant to be controlled has the following dynamic governing equations: (30%)
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(1) Let K= 0 and D(s)= 0, find the plant transfer function matrix: Hp(s)=C(sI-A) " B.

(2) Ifitis desired to assign the closed-loop poles at -17 and -26, find the
state feedback gain matrix K = [k/, k2].
(3) Let D(s)= 0, find the closed-loop transfer function matrix.

(4) Find the steady-state value of output y(t) due to unit-step change of command

input #(t).
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(5) For the following first-order process, briefly describe how to estimate the parameters
a and b from the step response test.
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