國立嘉義大學九十八學年度
生物機電工程學系碩士班（乙組）招生考試試題

科目：自動控制
（※禁止使用計算機）

1. A unity-feedback system is characterized by the open-loop transfer function
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(a) Determine the steady-state error constants to unit-step, unit-ramp, unit-parabolic inputs. (9%)

(b) Determine peak overshoot and settling time of the unit-step response of the
system. (10%) 
(c) Determine the final value of the unit-step response of the system. (6%)

2. A unit feedback system with the forward transfer function G(s)=50/[s(s+3)(s+6)]. Its Bode plots are shown as Fig. 1.

(a) What are the gain margin and the phase margin? (10%)
(b) What is the system type? (5%)
(c) Determine the stability of the system? (5%)
(d) What is the steady state error e(t) with a unit step input? (5%)
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                           Fig. 1

3. For an unstable plant, Mr. Chen arranges the system as Fig. 2.
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(a) Find the ranges of K, let the system be stable forever. (10%)
(b) Plot a root locus for the system, label the important points. (15%)

4. Consider the following question:

  (a) If the unit step response of a given system is 1 + 4e(-2t) -3e(-3t), please find the transfer function of this system. (10%)

  (b) What is the output of the system found in part (a) if the input is e(-2t)？(5%)

  (c) Find the transfer function, 
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 of the shown system shown in Fig. 3. (10%)  (Hint: Mason rule maybe used)
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Fig. 2
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Fig. 3
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