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UNIT 3

CHARGES  IN  MOTION

Task 1   Reading
The meaning of electric current
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. 

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
 

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. 
Task 2   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 ___________ to indicate the              direction of the current.
                               Wire                                                      Wire
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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 ________ side to the   ________ side.
                                                                     Lamp
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                                                                 Fig 3.2
Task 3     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.

Task 4     Comprehension

1.  What is an electric charge in motion called?

2.  What is an electric current?


3.  What are the units of charge? 

4.  What’s the direction of the charge?     


5.  What is meant by “the best conductor of electricity”?  Name 3 examples.

6.  What is an insulator? What are three materials commonly used as insulators?

7.  What are the factors that decide the actual resistance of a substance

Task 5         True / False
1.  Current flows from the negative terminal of a battery toward its positive terminal. 

2.  The perfect insulator for electrical applications does not exist.

        
3.  The materials used as conductors, although they do conduct some 

           electricity, have a resistance to the flow of electric current.

        
4.  In ordinary electric wiring, rubber and plastic are commonly used as  

           insulating sheathing for the wire itself.

       
5.  The specific choice of an insulating material is usually determined by 

           the application.

        
6.  Silicon and germanium are insulators and form the basic material of  

           transistor.    

7. Materials that are good conductors have a large number of free electrons available to carry the current.
Task 6    Word forms
- insulate   -   insulation   -   insulating   -   insulator


- conduct   -  conduction   -  conducting  -  conductor
1.   Glass has excellent ______________ qualities.

2.   Very fine wire may be _____________ with a thin coat of enamel.

3. The internal _____________ of electric equipment may be made of rubber, 

 mica, fibre, various ceramics or plastics.

4. The perfect ______________ for electric applications would be a material that is non-conducting.

5. The best electrical _____________ is pure silver, the next best is copper.

6. Conductors have many electrons that are free to move and are useful in carrying, or _______________ electric current.

7. The transfer of electrons through the conductors is called an electric current or ________________  of electricity.
Task 7    Grammar
●     Present participle phrase
Example: All substances, including copper and other metals, offer a definite amount of resistance to the flow of current.
●     Past participle phrase

 Example:   These are the materials used in the manufacture of transistors.
· Relative clauses with a participle.

Relative clauses with a participle are often used in technical descriptions. They allow you to provide a lot of information about a noun using as few words as possible.


Study these examples :

- All substances. They include copper and other metals, offer a definite amount of resistance to the flow of current.

→ All substances, including copper and other metals, offer a definite amount of resistance to the flow of current.

· These are the materials. They are used in the manufacture of transistors.


→ These are the materials used in the manufacture of transistors.
Participle phrases

     1.  Present participle  :  V-ing ( active)
     2.  Past participle :         V3/ed   (passive)
Note: 
· Use - ing clauses to say what someone (or something) is doing or was doing at a particular time.

· Use -ed clauses have a passive meaning.
Task 8        Link these statements using a relative clause with a participle
 a. The technology is here today. It is needed to set up a home network.

 b. You only need one network printer.  It is connected to the server. 

 c. Her house has a network. It allows basic file - sharing and multi-player
     gaming.

 d. There is line receiver in the living room. It delivers home entertainment 
     audio to speakers.

 e. Eve has designed a site. It is dedicated to dance.

 f. She has built in links. They connect her site to other dance sites.

 g. All substances, which include copper and other metal, offer a definite
     amount of resistance to the  flow of current. 

 h. The actual resistance which is offered depends upon four distinct factors.

 i. The nature of the material which is used as the conductor.

 j. The best conductor which is known is silver. 
 k. Metals like iron when are compared with silver have considerably greater    resistance. 
 l. There are the materials which are used in the manufacture. 




































Current = Charge / time
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