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3 The unity feedback system shown in Figure 3 ([Bl=), where G(s)=K %;:22123%5;) is to be designed for minimum damping
ratio. Find the following: :

a. Sketch the root locus and point out all the important points. (10%)

b. Find the range of X that will stabilize the overall system. (6%)

¢. Find the value of X that will yield the minimum damping ratio. (3%)

d. The estimated percent overshoot for a step input for the case with minimum damping ratio.(3%)

¢. The estimated settling time for a step input for the case with minimum damping ratio.(3%)
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G(s)

Figure 3 (B =)
4‘ Consider a linear system G(s) (and Y(s) = G(s)U(s) ), when the input equals
, () = {sin Wt 20

2

0 t<0

(a) (12%) Show that if G(s)is stable, then the output y(r) will approach to M sin{w,t +¢) , where M = IG( ja)o)[ and

¢ =£G(jw,). (Please write your derivation as clear as possible.)
(b) (3%) What will the output y(¢) approach to if G(s) is unstable? Please explain your reason.




