
6 電路 



6.1 直流電路 

6.2 串聯電阻 

6.3 並聯電阻 

6.4 交流電路 

6.5 虛擬電路實驗 

Outline 



6.1直流電路 

•Direct Current Circuit 

•A bimetallic strip flasher 

•以電阻電熱絲加熱bimetallic strip，約
一秒啟閉一次，可用作警示裝置。  



Ex.1 簡單直流電路內之電位（電壓）
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Ex.2 The Ammeter and the                              

              Voltmeter 



A single-loop circuit 

• Follow Example 26.3, using Figure 26.10 

below. 



Power distribution systems 

• Follow the text discussion using Figure 26.24 below. 



Household wiring 

• Figure 26.26 at the right shows why it is 

safer to use a three-prong plug for 

electrical appliances. 



Figure 26.25 



Neuromyography 



Ex.3 RC電路 

•電阻－電容電路 



Ex.3 (cont) Charging a 
Capacitor 
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Ex.3 (cont) 

const

const

( )

( )

ln( ) Const.

                 What is C ?

t

RC

t t

RC RC

d q C dt

q C RC

t
q C

RC

q C e

q C e e C e

 

 


  



    

  

   



 
E

E

E

E

E



Ex.3 (Initial Condition) 
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Ex.3 (cont) 

•如果 R = 10M     C = 1F 

 

•經過46s後，e= 0.01，充電達99﹪ 

•可用作間歇式雨刷等電路控制。 
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6.2 Resistance in series 
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6.3 Resistors in 
parallel  
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Multiloop Circuits 

 The Junction rule: 流入接點之電流必等
於流出者  

    (Kirchhoff’s junction/current rule) 
 

231 iii 



loopleft  033111  RiRiE

loopright  022233  ERiRi

loop big 0222111  EE RiRi

解System of equations (聯
立方程組) 



Ex.4 What are the 
currents? 
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解聯立方程組 

pivot 
equation 



Forward Elimination and Back substitution 

pivot equation 

upper 

triangle 

高斯消去法 
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https://www.youtube.com/watch?v=1qFpHgWIDQc


 Ex.5 The electric eel 

http://wps.aw.com/aw_young_freedman_13_mir/173/44358/11355704.cw/index.html
http://wps.aw.com/aw_young_freedman_13_mir/173/44358/11355704.cw/index.html
http://wps.aw.com/aw_young_freedman_13_mir/173/44358/11355704.cw/index.html
https://www.youtube.com/watch?v=Kw6ZG860mbI


The Equivalent circuit 
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6.4交流電路  

•Alternating Current Circuit 

•V( t ) = V0Sin2f t  

•f 頻率 = 60H（赫）  

•V0 尖峰值， 

 一般家庭約170V  



功率 

•P（t）= I0V0Sin2 2 f t，取時間平
均值  

 

•對交流電而言，歐姆定律變成  
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Ex.5 72W 音箱  
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Ex.6 A practical example  

Quebec Montreal 
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6.5虛擬電路實驗 



6.6 Orcad-PSpice 



6.7 Simulation 




