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Al A Watt's govemor control system is shown below. The setpoint ofthe goverr間" 

ω4 日 raw a block diagram ofthe ∞ntrol system inc\udin唱 system components胡d 

describe the operational principle by using the bJock diagram. (25%) 

A2 , FOf a second-臼'derunder也mped system, show that the percent overshoot, %OS, 
is a function of damping ratio only, (25%) 

(背面仍有題目，請繼續作答) J 
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8.1 	 Whatisthemeaningofrootlocus? 、iVhy do we make a root locus for a 

f出d恤，k曲益出I system? (4'叫 

9.2 C血 describe a better perfonn血.ceofafiftho吋er dynarnic feedback c叩trol 

'Y到em with ro01 locus method, i.e., a shorter settling time，甘le damping factor 

about 0.7 (assume 址"隨叫 ingtimemustbe shoTterthan 0.1 s肘。nd)(4叫 

8.3 	 Ifthe open loop 甘ansfi位 function of a fc自dbackcoo"個lsystemisafifthorder 

system, which h晶 fivepoles wi也 n巳gative real numhe間， fortunately, b目id峙， 

i.e.th巳，re are two zeros with negati時間al numbers , then, how many asymptotes 

ofthe feedback co曲。1 systems? What're the degrees of the 髓ymptotes' 甜Lgle? 

A闊， wha自由'ffi低rsectìon point ofthe asym阱。tes? (7%) 

8 .4 C曲 you describe the change of a root loc阻 W抽血e original second order open 

1個p 甘回 sferfuction，仔 weputaPIω，ntrollerinthefi自db前kwn仗。， 1 system? 

Howdoyousel目tabet肺 perfonnance ofthe control sys祖nwiththe

pa<宜neters ofPl controUer for a system? The transfer functi叩 ofPI controll釘

∞叫 d be Kp + Ki I/s, Kp and Kì aretw。但1阻1時:rs? (Maybe，也.ereare 

variousch阻ges ofthe root loc阻) (1(刑)

」一一一
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8 .5 a)W恤's曲lled tbe bandwidth? W恤，叫..etI祉toftheb阻dwi岫個伽

句namicre彎曲K?Ø且， 

b) How盼自中福ntherelati咽別油mty of a dynamic control sys認mm

金呵岫何也>DUIinw恤bode diagram? c. :t .. 
。 τbe Nyquist criterion is used 10 j碰撞e 、table or not" ofa dynamic control 

可冒包m. Z=N+P ， wha自由eme阻虹稽。fZ， N血dP， re司)eCfively? ι ， þ 

d) Can youal且d揖ne 1hat1he缸"曲曲 oftbeα姐回hys包mu"...旭ble 

wi1h a polar plot? Try al曲詢問1血的 0:1) 

e) 	 Fora也Hd onler卸uamic ∞，ntrolsys個宜， ithapp個世前由，leor 茵茵岫峙'.if 

tbeval阻αfKish圓圓， wbe血er its vall1e sma11er or larger? Can y叩開:plain 

itwitha曲岫ofa l><曲 plot (~%) 

B6.C血 youderivethecor甜甜個 be棚副組恤世me domain and frequ咽cr cJomam， 

ifthe feed岫曲曲曲叫 system can be expr田""髓 as恤danI seco咽 onler 'y臨血， 

pl曲se 訟世theline酋 qu血-re1atí個血ipbetw圖畫 ph且emarginand曲且抖耳扭曲?

。%) 

B7. If an血alyti曲1 "，間ltofadynam扭曲且由l句'stemisst曲切. but the aCtUaI system 

切努omesuaa曲11ed田 totbe誼me delay, bow c曲 you 略帶'Iy tbe Bode diagram個

回φI血的1日och阻tgethe sys包mω』臨Ible，岫W個nyoudoit? (5%) 

J 



