B3P iE K
114‘%-@5-&@ + B33 & &K

ui’.ﬁ'a'

[ 3

HBLEH EHR&L

Rresl | ERIREZL-ENRERRETE

—EEEFH—

MUELAFAZYE T8E, TRE, & TEEE 24BN - HABLEERAT
A -

| RESERFIFTAY > 2L EMBLEN > T EMHRAE EREFEE -
E LA

2. F XS ER; MBS FREREETR > RELHEZ -

SNGH AL RS 40 4N RIFEEY

4.2 EMYBAERE (BL85) FEEARRK -

SBEFERABEEREEE (GRE) EE -




XFERE 114 S FERALIR LS NHA

#BEMKEHAR *#BX 1R ¥£1R
gy ERIEEA-EHACRAETE

1. (20%) The forward-path transfer function of a unity feedback control system is

G(s)= £
(s=D(s"+4s+7)

(a) (10%) Sketch the root loci of the control system and determine the range of X for stability.
(b) (10%) Check the answer in part (a) with the Routh-Hurwitz criterion.

2. (20%) The forward-path transfer function of a unity feedback control system is

Gy K
s(s+6.54)
(a) (10%) Find the value of K and the peak time of the unit-step input for the damping ratio of the closed-loop

system being equal to 0.327.
(b) (10%) Determine the resonance peak M, and resonance frequency w, of the closed-loop system according

to the result of part (a).

3. (30%) The forward-path transfer function of a unity feedback control system with a PD (proportional-
derivative) controller is

G(s)

(a) (10%) Select the value of Kp so that the parabolic-error constant is 100.
(b) (10%) Determine the range of Kp for stability by the Nyquist criterion according to the result of part (a).
(c) (10%) Find the value of Kp so that the phase margin of the system is 45° according to the result of part (a).

10K, + K ,5)
= —?——-

4. (30%) Consider the following dynamic equation of a system:

dx(t) |0 1 0
7_[1 0:|X(l‘)+[1jlu(t)

y©=[-1 1]x@

(a) (10%) Determine the stability of the system. Check for the BIBO stability and asymptotic stability,
respectively.

(b) (10%) Determine the controllability and observability of the system.

() (10%) Assume that the initial state vector is a zero vector. Find the output y(#) whenthe inputis u(f) =1

for t20.




