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1. Please consider a feedback control system shown in Fig. P1.

R(s) N C(s)
G(s) >

K Fig. P1

(a). (10%) 1t is assumed that KX = 1 and the open-loop system has exactly two real poles. Please

find a function G(s) such that the open-loop system is unstable and the closed-loop system is
stable.

10 .
(b). (10%) Suppose G(s) = m and K > 0. Please determine the complete range of

K such that the closed-loop system is stable.

(c). (15%) Suppose there is a time delay factor in the open-loop transfer function, ie, G(s) =

m exp(—sT), where T > 0. Please describe the procedure to determine the com-
s

lete range of 7' and K such that the system is stable.
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2. The system equations of a state-space control system are given by

-2 1-K

xm:{l _lJﬂm%éPm
and

y(t) =0 1]X(t)+r().

(a). (10%) Please determine the transfer function H(s) = ;Eji for K = 1.

(b). (15%) For the case K = 1, please write a time-domain integral equation describing the state
X(t) as a function of the input r(t) and initial state X (0™).

(c). (10%) Please determine the range of K such that the system is observable and controllable.

K
3. It is known that a unity feedback system has the o en-loop transfer function ,
Y ystem P P (s=1)(s+2)(s+3)
where K > 0. ’

(a). (10%) Determine the range of K such that the closed-loop system is stable.

(b). (5%) Please find the breakaway point for the complex pair of poles of the closed-loop system.

(c). (15%) Please plot the detailed root-locus plot for the closed-loop system. '_,,:;-’6’ "
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