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Unit 4:   USING ELECTRICIY

UNIT 4
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Electricity is a form of energy which we use every day. It is useful because it can easily be changed into other forms of energy; for example, light, heat,  kinetic energy, chemical energy.
Task 1
 Lighting
1. An electric light / a light bulb / an incandescent light bulb.


Incandescent light bulb as we know it today, with a coiled filament of tungsten, was commercialized in the 1920s developed from the carbon filament lamp introduced in about 1880. As well as bulbs for normal illumination, there is a very wide range, including low voltage, low-power types often used as components in equipment, but now largely displaced by LEDs.
2. A fluorescent tube.                  
             Starter              Atom of mercury vapour                                                                                                  


                                                                        •


                                                              
                                 High speed electrons                    Coated glass tube
[image: image2.png]Fluorescent Tube Lamp

Mercury and
inert gases

Phosphor coating

Base with bi-pin plug





Fig 2
Fluorescent lamps (tubes) have much higher efficacy than filament lamps. For the same amount of light generated, they typically use around ¼ to ⅓ the power of an incandescent.

How a fluorescent tube works.
In fluorescent tubes, a very small amount of mercury mixes with inert gases to conduct the electrical current. This allows the phosphor coating on the glass tube to emit light.
The most common way of changing electricity into light is with a light bulb 

(Fig 1). The  wire filament inside the bulb is made of a metal called tungsten. It has a very high electrical resistance, and as electrons are pushed through it they lose energy as heat. As a result the filament becomes white – hot (2600oC). To stop the filament from burning, the air inside the bulb has been pumped out and replaced by argon gas. This form of electric light bulb was invented by Thomas Edison in 1879.

Fluorescent tubes (Fig 2) do not contain a filament. A starter sends electrons along the tube at high speed. They collide with atoms of mercury vapour which then produce invisible ultraviolet rays. The inside of the tube is coated with a white powder which glows (fluoresces) when UV rays hit it.

Task 2  Heating
Electricity heats all wires it flows through. But some types of wires get much hotter than others, because they have a high resistance. Such high-resistance wires are used in the elements of electric jugs, toasters and heaters.

In a microwave oven a magnetron is used to change electrical energy into microwaves (a type of radiation). When these waves are absorbed by the food, heat is produced and the food is cooked. The waves are reflected around the oven by metal surfaces, ensuring that the food is cooked evenly (Fig 3).
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Fig 3 How a microwave oven works




Task 3
True / False
1.   The air in the glass bulb is replaced by Argon gas which will not support  

       combustion. 

2.   In a fluorescent lamp a special resistance wire is heated by a current to about 
      2,600oC.

3.   A poor conductor is said to have high resistance to a flow of electricity and much electrical energy will be converted into heat energy when a current flows through it.

4. The use of an inert gas instead of a vacuum in the bulb has the advantage of slowing evaporation of the filament, thus prolonging the life of the lamp.

5. The metal tungsten is used for the filament because it does not melt at the  

       high temperature.

6. Much of the radiation from the fluorescent lamp is invisible ultraviolet but this radiation is changed into visible light if it hits the coating on the inside of the tube.

 7.   Electric energy is turned into kinetic energy by electronic motors.
 8.  The element in an electric jug consists of coiled nichrome resistance wire 
wound around an  insulator.
Task 4    Comprehension
1.   Name the types of electric lighting devices most commonly used.
2.   Why is the air inside the light bulb replaced by Argon gas?
3.   How does a starter work in a fluorescent tube?
4.   What kind of gas or vapour is used in the fluorescent lamp?
5.   Does a fluorescent tube contain a filament?
6.  What is the function of the white powder coating on the inside of the tube?
7.   Is the wire in a heater element a good or a poor conductor?
8.   In a microwave oven, what kind of energy is changed into microwave?
9.  What turns electrical energy into kinetic energy in the form of circular motion?
10. What is used to change electrical energy into microwaves ?
Task 5     Substitution
1 In a filament lamp a special resistance wire (filament) is heated by a current to about 2,600oC at which temperature it is white – hot or “incandescent”. 2  The metal tungsten is used for the filament because it can be drawn into very thin wires and does not melt at the high temperature. 3  It would actually burn if exposed to air while white – hot and so the air in the glass globe is replaced by Argon gas which will not support combustion. 4 The modern lamp filament is a coil or coiled coil. 5 This reduces the cooling effect of the surrounding gas and the same current will then maintain a higher temperature. 6 Coiling, therefore, improves the efficiency of the lamp so that it gives more light for the same electricity consumption. 7 The incandescent filament of a lamp is very bright and if you look directly at it, especially at short range, it can be most distressing.
1. In sentence 1, it stands for:

 a.   a filament lamp


 b.   a current
 

          
 c.   a special resistance wire.
2.  In sentence 3, which stands for:
a. Argon gas

                      b. the glass globe 
c. the air
3. In sentence 6, it substitutes for:


 a. coiling     
                  b. the lamp        
        
 c. electricity
4.  In sentence 7, the first it substitutes for:
a. the filament   
           b. a lamp     

c. short range.

Task 6    Grammar      Passive voice
 Example:

· It is useful because it can easily be changed into other forms of energy.
· The wire filament inside the bulb is made of a metal called tungsten.

· The air inside the bulb has been pumped out and replaced by argon gas.
· This form of electric light bulb was invented by Thomas Edison in 1879. 
1. Active and passive structures
Compare:

· They built this house in 2009.  (active)


This house was built in 2009.   (passive)
 -   Austrians speak German
(active)

German is spoken in Austria  (passive)
-    A friend of ours is repairing the roof.  (active)


     The roof is being repaired by a friend of ours  (passive)


-
   This book will change your life.   (active)


     Your life will be changed by that book  (passive)


When A does something to B, there are often two ways to talk about it. 

If we want A ( the doer) to be the subject, we use an active verb: built , speak, 
is repairing. 
If we want B (the receiver of the action) to be the subject, we use: was built, is spoken,  is being  repaired, will be changed.

The object of an active verb corresponds to the subject of a passive verb.



Active :  They    built                          in 2008.




Passive:                              was built in 2008. 
In a passive clause, we usually use by to introduce the agent – the person or thing that does the action, or that causes what happen.
Example: 
All the trouble was caused by your mother.

These carpets are made by children who work two hours a day.
Some past participles can be more like adjectives than verbs: for example shocked, worried, frightened. After these, we often use other prepositions instead of by.

I was shocked at/by your attitude.


We were worried about/by her silence.


Are you frightened of spiders? 

With is used when we talk about an instrument which is used by an agent to do an action.
Example: 
He was shot (by the policeman) with a rife.
2.  Passive forms
	       Name                   Construction                             Example

	(simple) future            will be + pp                You’ll be told soon enough . 

future perfect             will have been + pp     Everything will have  been
                                                                                         done by Sunday.                            
simple present            am/is/are + pp             English is spoken here.

present progressive    am/is/are being + pp   Excuse the mess; the  house is
                                                                                   being painted.
present perfect            have/has been + pp             Has Mary been told?

simple past                 was/were + pp              I wasn’t invited , but I went.                                                                      
past progressive         was/were being + pp    I felt as if I was being watched.                                                                                                     
past perfect                had been + pp               I knew why I had been chosen.


	Tense / verb form
	Active voice
	Passive voice

	Simple present
	Keeps
	Is kept

	Present continuous
	Is keeping
	Is being kept

	Simple past
	Kept
	Was kept

	Past continuous
	Was keeping
	Was being kept

	Present perfect
	Has kept
	Has been kept

	Past perfect
	Had kept
	Had been kept

	Tense / verb form
	Active voice
	Passive voice

	Future
	Will keep
	Will be kept

	Conditional
	Would keep
	Would be kept

	Perfect conditional
	Would have kept
	Would have been kept

	Present infinitive
	To keep
	To be kept

	Perfect infinitive
	To have kept
	To have been kept

	Present participle/gerund
	Keeping
	Being kept

	Perfect participle
	Having kept
	Having been kept


Task 7       Change these sentences into passive statements 

1.  Electricity is useful because we can easily change it into other forms of energy.


2.  We make the wire filament inside the bulb of a metal called tungsten.


3.  People use a magnetron to change electrical energy into microwaves.


4.  Thomas Edison invented this form of electric light bulb. 

5.  They have pumped the air inside the bulb out and replaced it by argon gas.

6.  Thomas Edison invented this form of electric light bulb.

7.  The policeman arrested the thief.

8.  We can solve this problem.                       

9. To stop the filament from burning, they have pumped out the air inside the bulb and replaced it with argon gas. 

10. They call the transfer of electrons through the conductors an electric current.
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