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(a) For a dynamical system, there exists one transfer function model, but many state
variable models.

(b) For a Type-I system G(s), the poles of G(s) all lie in the left-half-plane (LHP).

(c) By Nyquist criterion, a closed-loop system is stable if the encirclement of origin for the
Nyquist plot of the open-loop transfer function G¢s) is zero.

(d) A lead compensator with a gain of k can always enlarge the bandwidth of the

unity-feedback closed-loop system.
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2. #X b # Open-loop control A& Clogec
B = 2 4k A AR o (1096 )5 i
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(b) RAR@F £ A > ST 8 3 ¢ ;'kff‘;'ﬁ‘ Rise-time ~ Overshoot &
Settling-time = (109 ) ) F A

65 2H motor parameters:
B Genr = 3(v*seC)
: s W D Clorue = 4ONT*m/A)
: g Jineran = 2(NT*m*sec’)

Breiction = 2-3(NT*m*sec)
Kapeing = 8(NT*m)

input: v output: ¢

4. (a) % %% P, 1, D £383,8 PID Control Z % ##&3t/AEAl - (10%)
(b) 3% 3R89 Integrator-windup 3 £ 5 4 2 B B R Mz Fik - (10%)
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5. &340 TF 2 % £8. Bode Plot »
(a) 3% K 1§ Open-loop transfer functions Gi(s) » #Av A3 « (109%)
(b) 3% Gi(s) 2L ki 2 feedback gain » 3% 2L Root Locus 77 7% K i k1 7% & closed-loop
system %48 E 2 M@ - (10%)
(c) E(b) » 3 & i Nyquist Plot » 3 A Nyquist 7 7% K i ki 3% .2 closed-loop system %
RE2HE - (109%) (% 2& HEENEREL)
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