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※考生請注意：本試題不可使用計算機。

1. Plot root-locus of a second-order line訂 time-invariant (LTI) sy臨m with damping ratio and natural 

企equency 臼 av訂yingp訂ameter, respectively. (25%) 

2. Use a也ird-order L TI system which is type 1 as a forw訂d plant to descnbe 由巴。可ectives, procedur巴，組d

mathematical analysis in designi且g a unity feedback regulator. (25%) 

3. Consider組 LTI negative feedback control system whose root locus.with也EV缸iation of control gain K is 

shown in Figure 1, find the following： σ5%) 

的 The range of g也to yield 5個bili旬，組d verify your res叫的 byRou也－Hurwitz criterion. 

。） The value of gain so 也at也e system is underdarnped with the real part of complex poles eqi泊l to -1. 

( c) Whether the result 旭 part (b) can be approximated by a second”order LTI system? Explai且．

(d)If也is is a unit-feedback system, the steady-state error with unit-step input. 

( e) How to keep the same tr.組sie.且t response for the syste血 in part (b) but eliminate steady-state error m也

umt-step mput 
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Figure 1. Root locus of the LTI system considered in Problem 3. 

·15 

and H(s) = .!. 
s 

4. Consider a negative feedback system wi也 the 仕ansfer functions 

K(s'-4s+l3) 
G(s)= 

(s ＋勾1(s+4）、

find the follo叫且g: (15%) 

(a) Using Nyquist criterion to fi且d也em且ge ofKfor 民抽泣ity of也e system. 

(b) G叫且 and phase m訂gins of也e system. 




