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1. (20%) For the controlled process shown in Fig. 1, design state and dynamic feedback control so that

the state variable x, will follow a reference input wy =constant as ¢ approached infinity. The
noise signals w, and - w, are unknown constants. The roots of the characteristic equation of the
closed-loop system should all be at s =-3. '

1 *
s+2

Fig. 1

2. (20%) Determine the vﬁlues'of K and k of the closed-loop system shown in Fig. 2 so that the

maximum overshoot in umt-step response is 25 % and the peak time is 2 sec. Assume that
J =1kg -m? Lo

X . Qs)
5 D i > —

"

Fig. 2

3. (20%) Consider the system shown in Fig. 3. Determine the value of a such that the damping

ratlo¢ of the dominant closed poles is 0.5.
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Fig. 3

4. (20%) Consider the system shown in Fig. 4. Draw a Bode diagram of the open-loop transfer

function G(s). Determine the phase margin and gain margin.
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Fig. 4

5. (20%) The open-loop transfer function of & unity feedback control system is given by

K(s+5)(s+40)

GE)=5 s (s + 200)(s +1000)
DlSC\lSS the stablhty of the closed-loop system as a function of K. Determine the values of X that
will cause sustained oscillations in the closed-loop system. What are the frequencies of oscillations?




