國立嘉義大學九十一學年度

生物機電工程學系碩士班招生考試試題

科目：自動控制　　　　　　　　　　　　（※禁止使用計算機）

一、Given a linear nth order differential equation as equation (1)
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(a) Show how to write it in the form

(8分)
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where
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and 
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are appropriate matrix and vector, respectively.

(b) Explain how to find 
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e
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 by solving equation (1) with n distinct initial conditions.   (7分)

(c) Hence find 
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 when 
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is derived from the following equation
(7分)
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(d) Solve the following equation
(8分)
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二、The addition of further control modes to a proportional controller significantly affects the transient behavior and stability. A third order system is represented by the transfer function
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(a) Show how the limiting value of proportional gain K for stability is affected by the addition of derivative action, Kd, in the controller,
(15分)
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(b) Illustrate the effect on conventional (K varying) root locus diagrams and discuss in terms of the transient response. Show also a similar diagram for Kd varying for a constant K value.   (15分)

三、Sketch the root locus of a closed-loop system with unity feedback gain as shown in figure 1. 
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figure 1.

Where 
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  and E(s) = R(s) - C(s)
(a) Sketch the root locus   (10分)

(b) Determine the range of K for which the system is stable.   (10分)

(c) Determine the range of K such that the steady state error e(t) is less than 0.1 with a ramp input r(t)=t, t(0  (10分)

四、(a) The individual responses of two linear control system elements A and B each to a unit step input are given in figure 2a. Use the response data to estimate transfer functions for A and B.  (15分)

(b) The elements A and B are now placed in a feedback control system, as shown in figure 2b, in which the proportional gain constant K is adjustable. Derive an expression for the closed-loop transfer function and use Routh’s stability criterion to determine the range of values of K for which the system will be stable.  (15分)
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