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25% 1. Consider a feedback control system shown by the block diagram in Figure 1.
a. Find the range of K for the system to be stable.(10%)

b. If input is a step function r(t)=1 and no initial condition, write the
time domain response of y(t) when K=1/2.(12%)

c. From the input and the output, what can you tell about this control

system?(3%)
Ri(s) E(s) - Y(:
. Kis-1) (%) .
s(s+ 1)(s+2)
Figure 1

25% 2. A controlled process is modeled by the following set of differential equations
C iy(t) = 3a() + 23a(t),  Ea(t) = —10z(2) + u(t).
The feedback control has the form of
u(t) = — K121 (t) — Kaza(t) + r(t),
where K, and K are constants and r(t) is a linear function of time.

a. Draw a graph diagram representing the control system.(10%)

b. Determine the area in the K, vs K; plane where the closed-loop
system is asymptotically stable. Let K, be the horizontal and Kp
be the vertical axis.(15%)
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3.
(a). FIFREERE - K K B THRGHLEERIEBILRS =1/V2 - (13%)

+ K .
—T s(s+2)(s+4)
H 3.a

(b). FFBR#ENE - KEBERE R KA E(underdamped)y K {EEE - (12%)

+ K(s+5) .
- s(s+2) -
B 3.b
, _ 5 , _k(s+3)
4. BRE 4 R4 G(s)—s(s+3)(s+m) B C(s) i

(1) . 8 Gs)ZZ= KM (Nyquist plot) - (7%)
(2) . R LGS gumzery ZfH = (3%)

(3) . BE p ZMBHAR LG(5)C(5)|smm242 = ~180° « (6%)
(4) . YE k ZBEMEBMEMERER —212] - LRHESI FERGES - (4%)

(8) . RUEMBERMIAMIHEIISRHIRE - (5%)

R(s) E(s) U(s) Y(s)
— C(s) G(s) —
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