3	 CHARGES  IN  MOTION

The meaning of electric current. ( what does (an) electric current mean?)

We define an electric current as a flow of electrons through a conductor. Static electricity is concerned with electricity at rest : current electricity deals with electric charges in motion. At this point, we will recognize that an electric current will flow when a conductor joins two points, one of which is more negative than the other. As we have seen, electrons must move from more negative regions to less negative (or more positive) regions as long as there is a conductor to carry them. 
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)Suppose a potential difference is established between two points, and some charges are released. These charges will be acted on by the electrical force and start to move. If we measure the amount of charge that flows by a given point in a certain time interval, we can define the current (i.e. the charge flowing through that point per unit time) via 
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The units of charge are Coulombs / second, or Amperes (A). 
Physical currents in electrical circuits consist of electrons in the wire moving from lower to higher electrical potential. Since electrons by convention have negative charge, the net effect is equivalent to having a positive current flow from higher to lower electrical potential. 
There are two distinct types of currents we encounter in everyday life. A direct current (DC), like that coming from a flashlight battery, is a current which always flows in one particular direction. An alternating current (AC), like that coming from a household plug, is one which alternately flows in one direction and then the other.

New words and expressions

- Define  [di'fain] v) = to explain the meaning of a word:
				● Defining the word “love” can be very difficult.
	- Definition   [,defi'ni∫n] ( n) 
- Static  = not moving 
- At rest  ≠  in motion
· Current  ['kʌrənt] [count or uncount]  =  a flow of electricity:  electric current.
	- Electron [i'lektrɔn] = a part of an atom that moves around the NUCLEUS (=center) and has a 					negative  electrical CHARGE
	— compare NEUTRON  ['nju:trɔn] (c) = (vật lý) Nơtron = a part of an atom that has no electrical 									          charge. 
   		        PROTON  ['proutɔn] (c) =  (vật lý) Proton (hạt cơ bản tích điện dương có 										    ở trong nhân của các nguyên tử)
				= the part of the NUCLEUS of an atom that has a positive electrical charge
· compare ELECTRON

* ATOM :
	1. Nucleus (nhân) :     Proton  : carries positive electric charges
			          Neutron:  carries no electric charges
	2. Electron: carries negative electric charges
An atom is an electrically neutral (trung hòa) because the number of protons is equal to
(ngang bằng) the number of electrons.

	-  Nucleus  ['nju:kliəs] = nu·cle·us  (plural nu·cle·i /  `nukli,aI /) noun [count] *
		1. nucleus of the central or basic part of something:
			● These two groups formed the nucleus of a new political party.
			● A nucleus of activist students led the demonstrations.
		2. SCIENCE the central part of an atom, consisting of PROTONS and NEUTRONS
		2a. the central part of a living cell, containing the CHROMOSOMES
		  (vật lý) bộ phận trung tâm của một nguyên tử bao gồm các prôtôn và nơtrôn; hạt nhân
	 	  (sinh vật học) nhân (tế bào)
		  (thực vật học) hạch (của quả hạch)
		  (vật lý) hạt nhân : atomic nucleus (hạt nhân nguyên tử)

- As long as  =  on conditional that (voi dieu kien la; mien la)
	- Conventional flow of electricity  ( dòng điện qui ước)
	-  Conduct  [kən'dʌkt] (v)  = 1.  to do something in an organized way:
			The rental agreement doesn’t allow you to conduct business from your home.
			Gonzalez has conducted an impressive electoral campaign.
	conduct a survey/investigation/interview/experiment: The interview was conducted by telephone.
		2. [transitive] FORMAL to take someone somewhere
		3. [transitive] if something conducts heat or electricity, heat or electricity can move through it
		4. [intransitive or transitive] to stand in front of an orchestra or group of singers and direct the 		    way they play or sing
 	- Conductor  [kən'dʌktə] (n) =  a substance that allows heat or electricity to pass through it:
		[chất dẫn (điện, nhiệt)] 	● Metals are good conductors of electricity.
 	-  Insulator  ['insjuleitə] (n) =  an object or substance that stops heat, cold, noise, or electricity from 		       passing through something. ( a substance that prevents heat, electricity from passing through (it)
 	- Insulate  ['insjuleit]  (v) = to cover something to prevent heat, cold, noise, or electricity from passing 				        through it (cách , bảo vệ (cái gì) bằng cách phủ lên nó một lớp vật liệu 					        ngăn không cho cái gì (nhất là nhiệt, điện hoặc âm thanh) đi qua; cách ly)
	- Flow [count or uncount] = the continuous movement of a liquid in one direction
		        (v)              =  move continuously.
				 ( if an electric current flows, it passes continuously through something)

I.   COMPLETING
		-  right
		-  left
1.   An electric current consists of a flow of electrons from a negatively charged body through a conductor to a positively charged body. In Fig. 3.1 (b), the arrow should be pointing to the  ___right___  to indicate the direction of the current.
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    Fig. 3.1

2.   In Fig. 3.2  arrowheads should be drawn to indicate the current flowing into the lamp 
       filament from the  ___left___  side to the  ___right___  side.

                                                                           Lamp
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	Comprehension (task 1)

	1. What is the meaning of electric current?
		Electric current is a flow of electrons through a conductor.

	2. What does conductor mean? 
		The substance that allows electricity to pass through it.
	    
	3. What doesn’t allow electricity to   pass through it?
		Insulator

	4. What is static electricity  concerned with? 
		Static electricity  is concerned with Electricity at rest.

	5. Does current electricity deal with  electric charges at rest?
		No, it doesn’t. It deals with electric charges in motion.
	
1. How to recognize the flow of electric  current? 
		Using a conductor to join two points.

1. Draw the arrow to indicate the  direction of  a current?
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	    Explain why?
		An electric current consists of a flow of electrons. Electrons must move 
                        From negative regions to positive regions.


1. What’s the direction of conventional  flow of electricity?
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	  Explain for this reason.			
		When currents flow through equipment consumption such as fans, lamps, 
                        TV, etc.

1. What is a direct current (DC)?
		It is a current that always flows in one particular direction.
10. What’s an alternating current (AC)?
		It is a current that alternating flows in one direction and then the other.




Conductivity and resistance.

	At ordinary temperatures, perfect conductors do not exist. All substances including copper and other metals, offer a definite amount of resistance to the flow of current. The actual resistance offered depends upon four distinct factors : 1, the nature of the material used as the conductor; 2, the temperature; 3, the length of the conductor; and 4, the cross sectional area of the conductor. For our purposes it is sufficient to know that the resistance of a metallic conductor will rise if its temperature is raised, its length is increased, its thickness  is  decreased, and vice versa.
	
	Materials differ widely in resistance. The best conductor known is silver; compared with silver; metals like iron have considerably greater resistance. Some substances such as germanium, silicon, and others offer much greater resistance to current than do normal metals like copper and aluminum; hence, these special materials are called “semiconductors”. These are the materials used in the manufacture of transistors. Finally, we have the family known as insulators (rubber, wood, etc.). Such substances have extremely high resistance per unit length. Just as there are no perfect conductors, there are no perfect insulators. All insulators allow a small amount of current to flow when conditions are set up correctly, but this amount of current is insignificant (usually) when compared with the current that would flow under the same conditions if the insulator were replaced by a semiconductor or a normal metal.
	
 
	- Filament  ['filəmənt] (n) = the thin wire inside a LIGHT BULB
 	- Conductivity  [,kɔndʌk'tiviti]  (u)  = (vật lý) tính dẫn ;  suất dẫn
	- Conductive (adj) =  A conductive substance is able to conduct things such as heat and electricity. 					
           				 ● Salt water is much more conductive than fresh water is.	
	- Resistance  [ri'zistəns] = stopping electric flow  (điện trở)
					● resistance box (hộp điện trở)
	- Exist  [ig'zist] (v) = to be present in a particular place, time, or situation:
					● There is no evidence that life exists on other planets.
					● She walked past me as if I didn’t exist.
 			( to exist in / on something) là có thật hoặc thực sự; đã sống; tồn tại
	- Existence  [ig'zistəns] [uncount] = the state of being a real or living thing, or of being present in a 				                               particular place, time, or situation:
						● The tests confirm the existence of a brain tumor.
 							(tình trạng hoặc hiện tượng có thực)
	- Offer (v) = give
	- A definite  ['definit] amount = lượng rõ rệt, lượng nhất định
	- Distinct [dis'tiηkt] (rõ rệt, cụ thể) = [usually before noun] definite and obvious:
						● a distinct change of emphasis
						● I had the distinct impression that he did not like me.
	- Factor  ['fæktə] (n) = nhân tố, yếu tố
			         = A factor is one of the things that affects an event, decision, or situation.
         					  ● Physical activity is an important factor in maintaining fitness.
	- Cross section (mặt cắt, tiết diện) = 	[count or uncount] the inside of an object that you can see by 							cutting through the middle of it from top to bottom
		1a. a drawing that shows the inside of something
	- Nature  ['neit∫ə]  [count or uncount]  =  a basic quality or feature of something:
				nature of: It’s the nature of plastic to melt under high temperatures.
				They must understand the nature of our opposition to nuclear testing.
	- Temperature  ['temprət∫ə]  [count or uncount]  =  a measurement of how hot or cold a place or 				● object is. Temperature is measured in degrees Fahrenheit or centigrade, which is also 			   called Celsius, using the symbol °:
			● It’s stopped snowing here and the temperature is about 25°.
	- Cen·ti·grade [uncount] OLD-FASHIONED  = CELSIUS  ['selsiəs]  [uncount] = 
		A system for measuring temperature that is part of the METRIC SYSTEM, in which water freezes 		at 0 degrees and boils at 100 degrees.   
			● boiling point is 100 degrees Celsius (điểm sôi là 100 độ C)
	- Fahrenheit  ['færənhait] [uncount] =  a system for measuring temperature in which water freezes at 						32º and boils at 212º
	
- Centigrade    		       Freezing point : 0o            

				       Boiling point:  100 o

 - Fahrenheit		       Freezing point : 32o            

				       Boiling point:  212 o

	To convert Fahrenheit temperature into Celsius or Centigrade:
		Subtract 32 and multiply by 5/9 (five-ninths)
				● 80 oF  = 26,6 oC
	To convert Celsius or Centigrade temperature into Fahrenheit :
		Multiply by 9/5 (ninths-fifths) and add 32
				● 37 oC   =  98.6 oF
             
- Metal ['metl] (n) =  a hard substance such as iron, steel, gold, or lead.
        				 ●...pieces of furniture in wood, metal and glass...
       			 	 ●He hit his head against a metal bar.	
	- Metallic  [mi'tælik] (adj) = consisting of or containing metal:
                        ● a metallic substance
(thuộc) kim  loại; như kim loại  : a metallic sheet (tấm kim loại)		 
	- Cross sectional area of the conductor = tiết diện chất dẫn điện.
	- Sufficient  [sə'fi∫nt] (adj)  = as much as is needed: ENOUGH:
			● sufficient time/resources/information 	 
	
	- Rise (v) = increase = raise
	- Fall  (v) = reduce   = decrease
	- Vice versa  [,vais'və:sə] (adv)  =  ngược lại, với từ ngữ và hoàn cảnh ngược lại
					   = the opposite of what has been said/ the other way round
			● Should I come to your house or vice versa?
	- Differ  ['difə] (v) = to be different from something else:
		Differ in: The two animals come from the same family but differ in body shape and breeding 				   habits.
		Differ from: English differs from Spanish in that it is not pronounced as it is written.
		Differ widely/significantly/greatly (=be very different): Laws on pollution differ widely from one 			                                                                    country to another.
		Differ from something to something: The techniques used differ from company to company.
* Words frequently used with differ: adv → considerably, greatly, markedly, radically, sharply, 		  	   significantly, substantially, widely.
	- Considerable  [kən'sidərəbl] (adj) =   large in size, amount, or degree:
		● a considerable amount of money
		● a matter of considerable importance to all of us
	 - Considerably [kən'sidərəbli] (adv) = đáng kể, lớn lao, nhiều
			● it's considerably colder this morning  (sáng nay rét hơn nhiều)
	- Germanium  [dʒɜ: 'meiniəm] (n) =  nguyên tố germani
	          = (symbol: Ge) hard greyish-white semi-metalic element used in semiconductor 
· Semiconductor [,semikən'dʌktə]  (n) = chất bán dẫn = a substance that allows some electricity to     	                           pass through it, used for making electronic equipment such as computers.
	- Silicon ['silikən]  [uncount] = a natural substance that combines with other substances, used 					           especially for making silicon chips 
             (hoá học) silic (nguyên tố hoá chất á kim,  (thường) thấy kết hợp với oxy trong thạch anh, sa thạch..)
	- Aluminum  [,ælju'minjəm] (Brit)  (symbol: Al) = nhôm
	- Aluminum  [uncount] (US) =  a light silver colored metal that is used, for example, to 					          make cans, cooking equipment, and aircraft parts:    ● an aluminum can
	- Hence  [hens]  (adv) = 
		 1. used for introducing something that is a result of the fact that has just been stated: 			     THEREFORE:
				● His grandfather was Greek, hence the surname.
				● Alcohol can cause liver failure and hence death.
		2. used for saying how many years, months, or days from now something will happen:
		    two years/six months/three weeks etc. hence: The new model was to be released four years 		    hence (=after four years).
	- Transistor  [træn'zistə, træn'sistə] (n)  =
			 1. an object that controls the flow of electricity inside a piece of electronic equipment 				     such as a radio or television
			 2. a TRANSISTOR RADIO = a small radio that uses TRANSISTORS
 
	 (y học) Tranzito, bóng bán dẫn (dụng cụ điện tử nhỏ, dùng trong máy thu thanh, thu hình.. để kiểm tra 	 một tín hiệu điện khi nó đi qua một mạch)
			● a transistor radio (máy thu bán dẫn,máy thu thanh bán dẫn, đài bán dẫn xách tay 						      (như) transistor radio
	- Known as = called (gọi là)
	- Conductors (metals)
	- Semiconductors ( germanium, silicon, plastic, ceramics, glasses)
	- Non-conductor ( rubber, wood)

	- Set up (v) = make something happen (hình thành)
 	- Insignificant [,insig'nifikənt] (adj) = unimportant = not large or important enough to be worth 								         considering:
	     (không quan trọng, tầm thường) 		 ● insignificant details
	
- Significant  [sig'nifikənt] (adj) =  có ý nghĩa; đầy ý nghĩa, quan trọng , đáng kể)
		 1. very large or noticeable:
			I think we can save a significant amount of time.
			The increase in enrollment this year is significant.
			a significant portion of the population
		2. very important:
			Davis was one of the most significant musicians of the last century.
			There’s been some significant progress.
		3. having a special meaning that only some people understand:
			The look he gave her seemed to be significant. 	
 

 II.  COMPREHENSION
1. What is an electric charge in motion called? 
It’s called a current.
2.   What is an electric current?
An electric current is a flow of electrons through a conductor.
3.  What are the  units of charge ? 
The  units of charge are Coulombs / second, or Amperes (A).
4. What’s the direction of the charge?
The charge flows from  higher potential energy to lower potential energy.	
5.   What is meant by “the best conductor of electricity”?  Name 3   examples.
The best conductor of electricity is the substance that allows electricity to pass through it  easily.
For example: silver, copper, aluminum.
6.   What is an insulator? What are three materials commonly used as  insulators?
An insulator is a substance that prevents electricity from passing.( an object or substance that stops heat, cold, noise, or electricity from passing through something).
Three materials which are commonly used as insulators are rubber, plastics, wood, melamine
mel·a·mine  ['miləmi:n] [u] (n) = hard smooth plastic used for making the surfaces of 
                      things  such as tables)
7.   What are the factors that decide the actual resistance of a substance?
The factors that decide the actual resistance of a substance are: 
1. the nature of the material used as the conductor.
	2.   the temperature  ['temprət∫ə]
3.   the length of the conductor.
4.   the cross sectional area of the conductor.

III.  TRUE / FALSE

1.  Current flows from the negative terminal of a battery toward its positive terminal. (T)
2.    The perfect insulator for electrical applications does not exist.  (T)
         	      3.   The materials used as conductors, although they do conduct some  electricity, 
      have a resistance to the flow of electric current.  (T)
                  4.    In ordinary electric wiring, rubber and plastic are commonly used as  
                              insulating sheathing for the wire itself.  (T)
                  5.    The specific choice of an insulating material is usually determined by 
                             the application.  (T)
                  6.     Silicon and germanium are insulators and form the basic material of  transistor.  (F)  
					     (semiconductor)
                  7.     Materials that are good conductors have a large number of free electrons   
                             available to carry the current.  (T)
 

	

	- Terminal  ['tə:minl] =  cực, đầu (điểm nối trong một mạch điện)
			         = a place where electricity enters or leaves a piece of electrical equipment
	-  Battery  ['bætəri] [count] =  an object that fits into something such as a radio, clock, or car and 					           supplies it with electricity:
		● I need some new batteries for my Walkman.
		● The battery is dead (=no longer working).
		● charge/recharge a battery (=provide it with power): Maybe it won’t start because the battery 		   needs recharging.
	- Application [,æpli'kei∫n]  (c) = a particular use that something has:
		● The practical applications of this technology
	                                       [uncount] the use of a particular method, process, law, etc.:
		● He pioneered the application of scientific techniques to police work.
	- Do conduct → emphasize ['emfəsaiz] the verb conduct.
	- Wire  [waiə] [count or uncount] = a long thin piece of metal like a THREAD:
						copper/steel/gold wire
						The sticks were tied in bundles with wire.
						a piece/length of wire
						a coil/roll of wire
	- Sheathe [∫i:ð) = to cover and protect something:  sheathed with copper (bao bọc)
	-  Sheathing [uncount] = a hard substance that covers and protects something
	- Determine  [di'tə:min]  (v)  = to decide that you really want to do something:
			determine to do something: She determined to ignore his faults.
	- Determined  [di'tə:mind]  (adj) =  đã được xác định, đã được định rõ, nhất định, nhất quyết, quả 						       quyết; kiên quyết
			● to be determined to do something (kiên quyết làm việc gì)
			● a determined mind (đầu óc quả quyết)
	- Transistor  [træn'zistə, træn'sistə] (n) = bóng bán dẫn, linh kiện bán dẫn
	- Available  [ə'veiləbl] (adj) = able to be obtained, taken, or used.(có thể được dùng)
* Flow of electrons: - Good conductors : . a lot of free electrons
	 				  . a large number of free electrons
- Poor conductors :  . a few of free conductors 
  
IV.  WORD FORMS
	
- insulate   -   insulation   -   insulating   -   insulator
	- conduct   -  conduction   -  conducting  -  conductor

1.   Glass has excellent  ______(insulator) ______  qualities.
2.   Very fine wire may be  ______(insulated) _____ with a thin coat of enamel.
3.   The internal  _____( insulation) _____ of electric equipment may be made of rubber, mica,  
      fibre, various ceramics or plastics.
4. The perfect  _____( insulator) _____  for electric applications would be a material that is 
       non-conducting.
5. The best electrical  ____ (conductor) ____  is pure silver, the next best is copper.
6. Conductors have many electrons that are free to move and are useful in carrying, or ____ (conducting) ____   electric current.
7. The transfer of electrons through the conductors  is called an electric current or _____(conduction) _____  of electricity.


	- Quality ['kwɔliti] (n) = [count or uncount] the quality of something is how good or bad it is:
				● This cut in funding will adversely affect the quality of education in our schools.
	- Fine  [fain] (adj)   = very thin and narrow, not thick or heavy: (mảnh)
	- Enamel  [i'næməl] (n) = [count or uncount]  (men)
		1. a hard shiny substance used for protecting or decorating glass, metal, or clay
		2. a type of paint used for making a hard shiny surface
		3. the hard white outer layer of teeth
	- Yeast  [ji:st] [uncount] = a white substance used for making bread rise or for making beer 
		(men thực phẩm)
· Internal  [in'tə:nl] (adj) = existing or happening inside an object or building ‡ external 
· Mica  ['maikə] (u) = a transparent [træns'pærənt] ( trong suốt)  stone often used in electrical 				  equipment.
	- Fibre  ['faibə]  Cách viết khác : fiber ['faibə] =  [count or uncount] a type of cloth or similar material 							 		        made of fibers:
			● man-made/synthetic/natural fibers: natural fibers such as linen and cotton
			● tubes made of carbon fiber
	- Ceramics  [si'ræmiks] (n) (số nhiều dùng như số ít) =  thuật làm đồ gốm.
							          = the art or process of making ceramic object.
- Pure  [pjuə] (adj) = nguyên chất, tinh khiết
	 a pure substance or material has nothing mixed with it that might spoil its quality or effect:
		● pure gold/alcohol
	— opposite IMPURE
V. GRAMMAR

	Participle phrase 
	
1. Present participle phrase : 	acitve : V-ing 
		2.   Past participle phrase      :  passive : V-ed
			Ex : 	* He opened  the drawer. He took a gun. 
					→ He opened  the drawer and took a gun 
					→ Opening the drawer, he took a gun.

* She goes out of the room. She is crying.
	→ She goes out of the room, crying

* Romeo believed that Juliet was dead. He decided to kill himself.
	→ believing that Juliet was dead, Romeo decided to kill himself.
				
			* He did not know the language and had no friends. He found it difficult to get a job.
 			     → Not knowing the language and having no friends, he found it difficult to get a job.

			* She enters the room. She is followed by her mother.
 			    → She enters the room, followed by her mother.
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