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1. (20%) A linear feedback control system has the block diagram shown in Figure 1. Let
r=input, e=error, N=noise, and c=output.
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Figure 1
(1) (10%) Find the transfer function Hs) so that the output (%) is not affected by the noise;
that is,

C)
N(S) r=0
(2) (10%) With H(s) as determined in part (1), find the value of X so that the steady-state
value of ef?) is equal to 0.1 when the input is a unit ramp function, r=1u,(¢),

R(s)=1/s", N=0.

2. (20%) Consider an unit feedback system with open-loop transfer function :
K

Gis)=
(s) (s+1)(s+4)(s+10)
(1) (10%) Determine the range of K within which the closed-loop system is stable.
(2) (10%) If K =200, find the gain margin and phase margin.

3. (20%) Consider an unit feedback system :
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Figure 2
Determine the maximum value of K (KX>0) such that the system closed-loop poles are
all real.

4. (20%) Consider an observer-based state feedback control u(r)=-Kx(f) for the

following system :
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(1) (10%) Determine the value K to move the system poles to ~0.5+ j0.5.
(2) (10%) Determine the observer gain L to let the observer mode locate at -1+ /1.

5. (20%) Consider the following tracking system :
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Figure 3
(1) (10%) Determine K and X, so that the maximum overshoot M, =0.2 occurring at

time instant ¢, =1 secnond.

(2) (10%) Determine the rise time ¢, and settling time ..




