國立嘉義大學九十二學年度

生物機電工程學系碩士班招生考試試題

科目：自動控制

一、A feedback control system has the structure shown in Figure 1. Determine the closed-loop transfer function Y(s)/R(s)  

1. by block diagram manipulation. (6%)

2. by using a signal flow graph and Mason’s signal-flow gain formula.(8%)

3. Select the gain K1 and K2 so that the closed-loop response to a step input is critically damped with two equal roots at s = -10.(6%)

4. Plot the critically damped response for a unit step input. What is the time required for the step response to reach 90% of its final value?(5%)
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Figure 1.

二、Sketch the form of the root locus of the closed loop, unity feedback system having an open-loop transfer function.(10%)

[image: image2.wmf])

2

.

0

1

)(

1

(

)

(

s

s

s

K

s

G

+

+

=


K is the adjustable open-loop gain of the system.
Using the diagram as a basis for calculation, find the values of K that will produce:
1. critical damping of the dominant closed-loop modes.(5%)

2. critical closed-loop system stability.(5%)

3. comment on the closed-loop performance improvements possible by cancellation of the dominant open-loop pole of the system.(5%)

三、Although stable at all gains the second order plant represented by the block diagram shown in Figure 2 has a low gain margin and might therefore become easily susceptible to instability arising from small unmodelled lags or delays in the system. It is not acceptable just to reduce the gain 
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 as this would reduce the bandwidth below requirements. Design a simple phase lead compensator to raise the phase margin to about 50o. Show the result of adding the compensator to the uncompensated system by means of a sketch of the root locus diagram and hence discuss the effect on the transient response.(25%)
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Figure 2.

四、Figure 3 shows a seismic instrument. The motion of the pen relative to the base is z = y – x. Show that the differential equation relating z to the motion of the base is
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 (6%)

1. Determine the equation for the amplitude ratio z0/x0 for the case in which the motion of the base is x=x0 sin(t.(6%)

2. Show that for very large values of (/(n,  z0/x0 = -1. Such an instrument which may be used to measure displacements is called a vibrometer.(6%)

3. Show that for small values of (/(n
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. Such an instrument which measures acceleration is called an accelerometer.(7%)
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Figure 3.
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