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(a) Please solve the percent overshoot and the settling time of system in Fig. 1(a). (10%)
(b) The control performance in Fig.1{a) can be improved by the system in Fig.1(b) with

1. A control system is shown in Fig.1 with D,(s) =1, G(s)=

D,(s)=K,, H(s)=K,s,G(s) = . Please design K; and K; to achieve 25%

s(s+1)

overshoot and settling time 0.2 sec. (15%)

R(s) + E(s) C(s)
—i D\(s) B G(5) -
(a)
R(s) + E(s) + C(s)
e D,(s) »(i G(s) =
H(s)
(v)
Fig.1
2. Arootl blem is shown in Fig.2 with plant G(5) 1
. I OCUs probiem 18 shhown . = .
ootlocusp ! 0 rig.s Wit pan (s +1)(s +2)(s +3)(s + 4)

(a) Sketch the root locus as D(s)=K, including asymptotes and breakaway points. (7%)
(b)Find the range of K for stability in (a). (4%)

(¢) In order to improve the stability, a zero is added in the controlleras D(s)=K{s +a) to

make the root locus cross the jw-axis at +75.5. Please find the value of g, and sketch the
new root locus. (10%)

(d)Find the range of K for stability in (c). (4%)

R(s) + E(s) C(Sg

—_— D(s) | G(s)

Fig.2
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3. A Nyquist stability problem is shown in Fig.3,
1
s*(s+1)
(a) Please derive and sketch the Nyquist plot. (15%.)
{(b)Find the range of X for stability by Nyquist stability criterion. (10%.}

where D(s)=K(s+0.5), H(s)=1, G(s)=

R(s) + E(s) + C(s)
—_— D(s) G(s) -

H{s) |

Fig.3
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4. A servo control system is designed with G(s)= m: G,(s) = “““—“2‘, and the state variable

S—.

x; and x; are defined, as shown in Fig.4.

(a) Please derive the state space equation of the closed-loop control system. {10%)

x=Ax+Br
y=Cx

(b)Please solve the gain K, and K, for the closed-loop poles located at —2 % j2. (15%)

+ + u X, x,

y
~L—(O)(O)—| G(s) -1+ G,(s) .
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