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                                                     INTRODUCTION

       These tests are designed to provide essential practice for students specializing in Electrical Engineering Systems of Power Consumption, Lighting Engineering and Sources of Light.

They include: 

* 10 complete Practice Tests on the above-mentioned specialities

      * a variety of stimulating texts.

      When teachers use texts for reading, they are often too concerned with what was written at the expense of  how. 

      Reading in any language is an affective as well as a cognitive process. The teacher’s role is not that of corrector or judge, but rather that of enabler. The teacher assists with language, error, but should not replace the student’s perceptions with his or her own.  

PRACTICE TEST 1

STRUCTURE AND WRITTEN EXPRESSION

Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence. 

1. One of the earliest practical uses of electrical power ..... light the lamps of lighthouses.
(A)  is to

(B)  was to

(C)  were to 

(D)  are to

2. Organizations that generate, transmit, or distribute electric power ..... electric utilities.

(A)  are called

(B)  were called

(C)  is called

(D)  will be called

3. Electric companies use computers to control the supply and flow of electricity ..... transmission networks.

(A) at

(B)  in

(C)  out of

(D) through   

4. Government agencies regulate electric utilitlies ..... that they serve the needs of the public.

(A)  to ensue

(B)  to entail

(C)  to ensure

(D)  to enter

5. ..... arc lamp produces bright light by means of an electric arc.

(A)  An

(B)  A

(C)  The

(D)   -

6. In 1879, the American inventor Thomas A. Edison perfected a lamp that glowed and ..... light when a filament in the lamp was heated by an electric current.

(A)  gave way

(B)  gave away

(C)  gave off

(D)  gives off

7. Edison’s incandescent lamp burnt much longer than an arc lamp, and it quickly created a growing ..... for electricity.

(A)  factor

(B)  demand

(C)  demise

(D)  demure 

8. The supply of fossil fuels will eventually run out unless economical substitutes …..  for  them. 

(A)  would be developed

(B)  are developed

(C)  will be developed

(D)  have been developed

9. Many scientists believe that energy from the Earth, Sun, wind, and oceans ..... more extensively to produce electric power economically in the future.

(A) are used

(B)   must be used

(C)   can be used

(D) would be used

10. Some utilities have already begun to use solar, geothermal, tidal, or wind power ..... regular energy sources to generate electricity.

(A)  the addition of

(B)  addition

(C)  an addition to

(D)  in addition to
                                   TEXT 1. History
Read and translate the text using a dictionary.
Early discoveries. People began to learn about elec​tricity as early as the 500's B.C.  Phales, a Greek philoso​pher of about this time, observed that amber, a stone-​like substance, attracted small bits of straw after being rubbed with cloth. In the 300's B.C., the Greek philoso​pher Plato wrote about this property of amber.

In A.D. 1551, Gerolamo Cardano, an Italian mathematician, distinguished between the properties of amber and those of a magnetic black rock called loadstone. Cardano realized that amber attracted many light objects, but loadstone attracted only iron. In 1600, William Gilbert, a physician of Queen Elizabeth I of England, discovered that such materials as diamond, glass, sulphur, and wax behaved like amber. In order to explain this phenomenon he used the term ‘electric’ based on ‘electrum’, the Latin word for amber. In 1646, another English physician, Sir Thomas Browne, de​vised the word ‘electricity’.

Experiments with electric charges and currents. In 1729, an English scientist named Stephen Gray dis​covered that some substances conducted electricity but others did not. At about the same time, Charles F. Du Fay, a French scientist, was also experimenting with the conduction of electricity. Du Fay thought there were two kinds of electricity. He found that glass and other substances charged with ‘vitreous electricity’ repelled one another, but they attracted amber and similar mate​rials charged with ‘resinous electricity’.

Benjamin Franklin began to experiment with electric​ity in 1746. He developed a theory that electricity con​sisted of a single fluid. According to Franklin's theory, a positive object had an excess of this fluid, and a nega​tive object had a deficiency of it. The theory provided an explanation of how objects with opposite charges neu​tralized one another when they came into contact. How​ever, Franklin did not know about electrons. Scientists later proved that what he called a positive object actu​ally had a deficiency of electrons, and the negative ob​ject had an excess of them.

In 1752, Franklin performed his famous kite experiment during a thunderstorm. Electric charges in advance of an approaching storm were collected by a wire fastened to a kite and conducted down a wet string to an insulated key, where they caused sparks. The simi​larity of these sparks to ones generated entirely in his laboratory convinced Franklin that lightning bolts - much bigger ‘sparks’ - must be electrical. In 1785, Charles A. de Coulomb, a French physicist, formulated the laws of attraction and repulsion between charged bodies.

In 1786, an Italian anatomy professor, Luigi Galvani, hung a freshly killed frog by the legs to a copper hook and hung the hook over an iron railing. The frog's legs twitched when they touched the railing. Galvani con​cluded incorrectly that the legs contained what he called ‘animal electricity’ that was released when they touched metal.

Count Alessandro Volta, an Italian physics professor, discovered in the late 1790's why the frog's legs had twitched. He learned that the chemical action of mois​ture and dissimilar metals, such as the iron and copper in Galvani's experiment, produced electricity. Volta built the first battery, called a voltaic pile. He made it of staked pairs of metal disks. Each pair consisted of one silver and one zinc disk. The pairs of disks were separated from one another by paper or cloth that had been moistened with a salt solution. Voltaic piles were the first sources of steady electric current.

Electromagnetism. In 1820, a Danish physicist named Hans C. Oersted observed that a strong current flowing through a wire could move the needle of a compass. This discovery showed that current had a magnetic effect.

Later that same year, the French physicist Andre Marie Ampere measured the effect of two parallel cur​rents on each other. He showed that such currents at​tracted each other if they moved in the same direction and repelled each other if their directions were opposite. Ampere also formulated detailed laws describing the forces be​tween currents. In 1827, Georg S. Ohm, a German physi​cist and schoolteacher, worked out the law of electrical resistance that bears his name.

Oersted's discovery influenced the English physicist Michael Faraday to study the effects of electromagnetism. Faraday believed that if electricity could produce magnetism, then magnetism could produce electricity. In 1831, he found that a moving magnet induced electric current in a coil of wire. That same year, Joseph Henry, an American physicist, independently discovered this principle. All electric generators and transformers work by means of the induction principles formulated by Far​aday and Henry.

In 1873, the Scottish scientist James Clerk Maxwell worked out the mathematical equations for the laws of electricity and magnetism. These equations indicated that certain electric circuits produced electromagnetic waves that travelled at the speed of light. Heinrich R. Hertz, a German physicist, produced such waves in the late 1880's.

Electrons and electricity. In 1891, the Irish physicist G. Johnstone Stoney suggested that electric current con​sisted of extremely small particles in motion. He called these particles electrons. In 1897, Joseph J. Thomson, an English physicist, confirmed Stoney’s theory. Thomson also discovered that all atoms contained electrons. In 1913, the American physicist Robert A. Millikan obtained an exact measurement of the charge of an electron.

The electronic age began with the discovery that an electron could be dislodged from an atom and sent at great speed through a vacuum tube. Such a tube has had nearly all the air removed from it. In the early 1900's, John A. Fleming, an English scientist, built a vacuum tube that could detect radio signals. In 1907, the Ameri​can inventor Lee De Forest patented a vacuum tube that amplified radio signals. These tubes made radio possi​ble. Other vacuum tubes led to television and radar in the 1920's and 1930's and electronic computers in the 1940's.

The transistor was invented in 1947 by three Ameri​can physicists – John Bardeen, Walter H. Brattain, and William Shockley. By the 1960's, transistors had largely replaced vacuum tubes in electronic equipment. During the 1960's, manufacturers found a way to integrate many transistors on one crystal of silicon. This development led to entire electronic circuits, called integrated cir​cuits, on one tiny semiconductor chip. By the mid-1970's, a type of integrated circuit called a microprocessor was being used in such products as digital watches and pocket-sized calculators. 
Recent developments. Every year, the worldwide demand for electricity increases. In 1980, for example, the United States used about 380 times as much electric​ity as it did in 1900 and more than 12 times as much as in 1940. Most nations get their electric power mainly from power plants that produce electricity by burning coal, oil, or natural gas. But the supplies of these fuels are limited and one day will probably be used up.
reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

1. The text primarily discusses the point of

a) community antenna television
b) the history of electricity

c) plant populations
d) competition

2. Which of the following statements is true?

a) ….. few atoms contained electrons.

b) ….. atoms didn’t contain electrons.
c) ….. all atoms contained electrons.
d) ….. atoms never contained electrons.
3. The word ‘electricity’ is closest in meaning to 
a) opinion

b) current

c) currant

d) currency

     4. The word ‘circuit’ is closest in meaning to

a) a route

b) highlands

c) high tide

d) highway  

                                               PRACTICE TEST 2
                   STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. Electric ray is the ….. of a group of fish that can give off electricity.

(A) nickname

(B) nick

(C) namesake

(D) name
2. Electric rays live ….. the bottom of warm seas.

(A)  on

(B)  in

(C)  by

(D)  at

3. Most electric rays are found in shallow coastal water, but some live ….. deep ….. 1,200 feet (370 metres).

(A) not so…..as

(B) either ….. or

(C) neither ….. nor

(D) as ….. as

4. Electric rays have a flat, wide body and a slender, pointed ….. with fins. 
(A) back
(B) tail

(C) tongue

(D) nose
5. Electric rays measure from 6 inches to 7 feet (15 to 215 centimetres) ….. .
(A) long
(B) tall

(C) broad

(D) wide
6. A ….. of special organs on the upper side of the head allow the fish to give off electricity.
(A) couple

(B) pair

(C) rank

(D) part

7. The skin follows the honeycomb shape of the electric organs ….. covers.

(A) it
(B) he

(C) she

(D) they
8. Electric rays produce electric charges to defend ….. and to stun their prey.

(A) itself

(B) yourself

(C) ourselves

(D) themselves

9. They eat shell-fish, worms, and ….. small fish.

(A) another

(B) other

(C) others

(D) the other 
10. The shock ….. a full-grown, healthy ray can stun a human being.
(A) of
(B) to

(C) from

(D) out of

                                         TEXT 2. Electric Eel
Read and translate the text using a dictionary.

Electric fish is any of several fishes with special mus​cles that can generate an electric current. Electric fishes give off strong electric shocks to protect themselves from enemies and to stun or kill prey. They also dis​charge weaker electric currents to detect animals and objects in the muddy waters where they live. The elec​tric eel of South America gives the most powerful elec​tric shock. It can produce enough electricity to stun a human being. 

An electric eel is a long, narrow fish that can produce a strong electric discharge. About 500 species of fish can generate an electric discharge. Of these, the electric eel is the best-known and produces the largest amount of electricity. It uses its electric discharge to detect under​water objects, to signal other electric eels, and to stun prey. The electric eel looks like other eels, but it is not a true eel. It is related to catfish and carp.

Electric eels live in muddy rivers in northern South America, including the Amazon and the Orinoco. These eels grow to 8 feet (2.4 metres) long and are olive-brown in colour. Their long, pointed tail makes up about four-fifths of their total body length. Electric eels have two small fins behind the gills and one long fin on the un​derside of the body that runs from the tip of the tail al​most to the throat.

[image: image1.png]



The electric eel can produce an electric discharge.

The electric eel's electricity is generated by three pairs of electric organs on each side of the body. The largest pair of electric organs runs almost the length of the fish. Under these lie two smaller pairs of electric or​gans. Each electric organ is made up of thousands of modified muscle cells called electro-plaques. Electro-plaques cannot contract like regular muscle cells can. Each electro-plaque gives off a small charge of electricity when a nerve stimulates it. The charges of all the elec​tro-plaques combine to produce 350 to 650 volts, enough to stun a human being or to kill a small fish. The electric eel usually delivers three to five bursts of elec​tricity each time it discharges. Each burst lasts about 1/500 of a second.

The electric eel eats frogs and smaller fish. Scientists know little about the reproductive habits of the electric eel.
Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

      1. According to the text, the electric eel’s electricity is      
a) generated by two pairs of electric organs on each side of the  body.

b) generated by three pairs of electric organs on each side of the body.

c) generated by three pairs of electric organs on one side of the body.

d) generated  by one pair of electric organs on each side of the body.    

    2. Which of the following statements is true?

a) Each burst lasts about 1/500 of a second.

b) Each burst lasts about 1/500 of a minute.

c) Each burst lasts about 1/500 of an hour.

d) Each burst lasts about 1/500 of a month.

     3. The word ‘eel’ is closest in meaning to 

a) an ant

b) fish

c) a butterfly

d) a beetle             
    4. The word ‘fin’ is closest in meaning to 
a) wind

b) a wink

c) a wisp

d) a wing

                                        PRACTICE TEST 3
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. Electricity is sometimes classified ….. static electricity ….. current electricity.
(A) as ….. or
(B) as ….. as

(C) either ….. or

(D) neither ….. nor    

2. Static electricity ….. electrons or ions that do not move.
(A) consist in

(B) consists of

(C) consisting
(D) consists in 
3. Current electricity is made up of ….. electrons or ions.
(A) move

(B) move away
(C) moving down

(D) moving
4. ….. all the electricity we use is current electricity.
(A) All but

(B) For all time

(C) Almost

(D) Not ever

5.  ….. object that has a stationary electric charge can charge another object by either contact or induction.

(A) The

(B) An

(C) A

(D) –

6. Charging ….. contact takes place when an electrically charged object touches another object.
(A) with

(B) by

(C) through

(D) in

7.  ….. , if a glass rod that has a positive charge touches an insulated metal ball, the ball gains a positive charge.

(A) For example

(B) Example of 

(C) While

(D) As  

8. Charging by induction occurs ….. a charged object is placed near - but does not touch - another object.
(A) wherein
(B) whereas

(C) when

(D) where

9. If you touch the metal ball with your finger, negatively charged electrons will travel from the ground through your finger ….. the metal ball.

(A) in

(B) at

(C) of 

(D) to

10. When you remove the rod and your finger, the metal ball keeps the ….. charge.
(A) zero

(B) negligent

(C) negative

(D) positive

                                       TEXT 3. Electric Current
Read and translate the text using a dictionary.

An electric current is the movement or flow of electric charges. A charge can be either positive or negative. The protons that make up part of the nucleus of every atom have a positive electric charge. The electrons that surround the nucleus have a negative charge. An elec​tric current can consist of positive, negative, or both types of charges.

The American statesman and scientist Benjamin Franklin originated the idea that electricity flows in the direction - from positive to negative. But other scientists later proved that electricity actually flows in the opposite direction - from negative to positive. Note: Subordinate clauses express a general truth.
Franklin's idea also fails to describe the way electricity flows through metals. Each atom of a metal wire has at least one electron that is not held so closely by the nu​cleus as the others are. Such loosely held electrons can move freely through the metal. But the nucleus cannot move through the wire. Thus, current flowing through a metal wire consists of free electrons. 

Conductors and insulators. The electric current flows most easily through substances called conductors. The number of free electrons in a substance determines how well it conducts electricity. Such metals as alumi​nium, copper, silver, and gold are good conductors be​cause they have at least one free electron per atom. Some metals, such as lead and tin, are poorer conduc​tors than other metals because they have less than one free electron per atom. Poor conductors resist the flow of electricity more than good conductors do. Resistance changes electric energy into heat. Engineers use units called ohms to measure resistance.  

Substances with no free electrons, such as glass, mica, and rubber, do not normally conduct electricity. They are called insulators. Some substances, including germanium and silicon, are neither good conductors nor insulators. They are called semiconductors.

To produce an electric current, some type of non-elec​tric energy must be converted into an electromotive force (emf). For example, a battery creates an emf by changing chemical energy into electrical potential en​ergy. Thus, a battery has a potential difference (differ​ence in potential energy) between its ends that causes electrons to flow in a conductor. Emf is measured in units called volts. An emf of one volt, when connected to a conductor with resistance of one ohm, causes 6,250,000,000,000,000,000 electrons to flow past a point in the conductor in one second. This amount of electric​ity is called one ampere of current.

An electric current is either direct or alternating, depending on its source. Direct current (DC) always flows in the same direction. It is produced by batteries and DC generators. Alternating current (AC) regularly reverses its direction of flow. It is produced by AC generators. Nearly all homes and other buildings use AC.

Each time AC completes two changes of direction, it goes through one cycle. The number of cycles per sec​ond is called the frequency of the AC. Frequency is measured in units called hertz. Almost all local power companies in the United States and Canada supply AC with a frequency of 60 hertz.

Direct current operates automobile electrical sys​tems, locomotives, and some types of motors used in in​dustry. Radios, television sets, and other electronic de​vices use AC, but they also need DC to operate their internal circuits. Devices called rectifiers easily change AC into DC. DC is also necessary in order to charge stor​age batteries.
Alternating current has several advantages over DC. Its major advantage is that power companies can trans​mit it easily and efficiently. Electric current loses the least amount of energy when travelling at high voltage. But this high voltage is not safe to use in homes. De​vices called transformers can easily increase or de​crease AC voltage. DC voltage cannot be changed easily and efficiently. Such electrical appliances as vacuum cleaners and washing machines would have to be more complex – and expensive – to operate on DC rather than on AC.
       Electric field exists in the space around a charged body and can be detected by its effect on another charged body in the field. Every charged body is surrounded by such a field, which can be visualized as imaginary electric lines of force radiating from the object. An electric force acts on other charged bodies that enter the field, causing them to change their motion through the field. Thus, charged bodies exert a force on one another, even when not in physical contact, because of the electric fields that surround them. For example, particles with unlike charges attract one another, and those with like charges repel one another.
The strength of an electric field at any point in the field is directly related to the force it exerts on a small test charge placed at that point. The strength can be cal​culated by using the formula E = F/q. In this formula, E stands for the strength of the field, F for the force, and q for the size of the test charge. The direction of an elec​tric field at any point is the same as the direction of the force on a positive test charge at that point.

Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

     1. The passage your have read is mainly on DC and AC. 
     List five key words you might expect to see in the text.

2. Write 10 questions about the facts mentioned in the passage.
3. Which of the following statements is true?
a) Nearly all locomotives use AC.

b) Nearly all locomotive electric systems use AC.

c) Nearly all homes and other buildings use AC.

d) Nearly all homes and other buildings use DC.

      4. The word ‘cycle’ is closest in meaning to

        a) a cyclist

        b) a cygnet

        c) a cyclone

        d) a series of events

     5. The word ‘frequency’ most nearly means 

a) occurrence
b) frenzy

c) agitation

d) excitement
                                         PRACTICE TEST 4
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. Current electricity is generated by a source of electric energy, such as a battery ….. generator. 
(A) with

(B) by 
(C) and
(D) or
2. ….. source creates an electromotive force.
(A) –
(B) An
(C) The

(D) A
3. ….. , the electrons or ions in a substance move randomly. 
(A) Seldom
(B) Ordinarily

(C) Sometimes

(D) Always

4. However, an electromotive force causes the charged particles in a substance to flow continuously through the substance in the ….. direction, producing the electric current.
    (A) same

    (B) different

    (C) other

    (D) another  
5. An electric current ….. be direct or alternating.
    (A) may 

    (B) must 

    (C) should 
    (D) ought to 
6. Alternating current reverses the direction of its flow many times ….. .

   (A) an hour

   (B) a minute

   (C) a second

   (D) a day

7. Direct current flows in only ….. direction.

  (A) one
  (B) –

  (C) two

  (D) three

8. The sources of electricity produce electric energy ….. some type of non-electric energy.

 (A) through 
 (B) in

 (C) at

 (D) from

9. ….. modern generators work by means of magnets whirled past stationary coils of wire.

 (A) More

 (B) Most

 (C) Much

 (D) Few

10. One generator can provide ….. power for a city of 500,000 people.
 (A) many

 (B) less

 (C) enough
 (D) little

                                      TEXT 4. Electric Circuit
Read and translate the text using a dictionary.

        An electric circuit is the path followed by an electric current. Electricity must flow in a circuit to do useful work.
         An electric circuit has three basic parts: (1) a source of electric energy, such as a battery or generator; (2) an output device, such as a motor or lamp; and (3) a con​nection between the source and the output device, such as a wire or cable.

         The source converts some type of non-electric energy into electric energy. For example, an electric generator changes mechanical energy into electric energy. The electric source creates an electromotive force (emf) that causes an electric current to flow in the circuit. Emf is measured in units called volts, and the current it pro​duces is measured in units called amperes. 

An output device uses the electric energy from the source to do something useful. For example, a lamp pro​vides light and an electric motor produces mechanical motion to operate a vacuum cleaner. The source and output device must be connected so that electric cur​rent can flow from the source to the device and back again. The return path is necessary so that an electric charge does not collect at any point in the circuit. A col​lected charge would oppose the flow of current and keep the circuit from functioning.

Various devices may be added to a circuit to control the current flowing in it. For example, the circuit of a lamp may include a switch to turn the lamp on and off easily. When the switch is off, a gap separates the con​necting wires so that the current cannot complete its path. A circuit with this kind of gap is called an open cir​cuit. A closed circuit has no gaps in the path of the cur​rent.

Some circuits, including those used in homes, are equipped with a fuse or a circuit breaker. Either of these devices acts as an automatic switch that opens the cir​cuit if too much current flows through it. Excessive cur​rent may overheat the wires and start a fire or damage output devices.

An electric circuit may be simple or complex. A simple circuit, used in such equipment as flashlights and lamps, may consist of only the three basic circuit parts. A complex circuit, such as that used in computers and television sets, has hundreds or even thousands of cir​cuit parts. No matter how many circuit parts a circuit has, all circuits except the simplest can be classified as one of three types: (1) series, (2) parallel, and (3) complex. Almost all electric circuits are complex circuits, which consist of both series and parallel types.

Series circuits use a single path to connect the electric source or sources to the output device or devices. If a series circuit is drawn on paper, a line starting at any circuit part will pass through all the other circuit parts only once before returning to the starting point. For ex​ample, the circuit in a two-battery flashlight connects the positive terminal of the first battery to the negative terminal of the second battery. The positive terminal of the second battery touches the centre terminal of the flashlight bulb. If the switch is closed, the outer terminal of the bulb touches the negative terminal of the first battery completing the circuit and lighting the bulb. Series circuits may be found chiefly in flashlights, some Christmas tree lights, and other simple equipment. These circuits have limited use because any change in one circuit part affects all the circuit parts. If one light bulb in a series circuit burns out, all the other bulbs also go out because the burnt-out bulb has opened the circuit. For example, each battery in a two-battery flashlight supplies 1½ volts, and the two together supply 3 volts. The same amount of current flows through each battery and the bulb. Electrical sources are connected in series to provide more voltage than one source alone can produce. 
Parallel circuits provide more than one path for cur​rent. After current leaves a source, it follows two or more paths before returning to the source. If two identi​cal flashlight bulbs are connected in parallel, current flows from a battery through each lamp individually and then back to the battery. Either bulb may be removed from the circuit without breaking the circuit for the other bulb. When both bulbs are on, each receives half the total current from the battery.

Parallel circuits provide the same voltage for every source and output device in the circuit. For example, two 1½-volt flashlight batteries connected in parallel provide an emf of 1½ volts. Electric sources are con​nected in parallel to provide more current than one source can produce. But only sources with the same voltage can be connected in parallel. Otherwise, excess current would flow from one source into the other and be wasted.

All household lights and appliances are connected in parallel because a parallel circuit allows all devices to operate on the same voltage. The voltage does not change if a piece of equipment is added or removed. However, the total current passing through the fuse or circuit breaker may increase or decrease. The total cur​rent is the sum of the currents flowing through each piece of equipment.

Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

1. The main idea of the passage is that
       a) an electric circuit is the wayside followed by an electric current.
       b) an electric circuit is the track followed by an electric current.  
       c) an electric circuit is the road followed by an electric  current.
       d) an electric circuit is the path followed by an electric current.
2. According to the passage, 
       a) a closed circuit has plenty of gaps in the path of the circuit.
  b) a closed circuit has a lot of gaps in the path of the circuit.
       c) a closed circuit has no gaps in the path of the circuit.
       d) a closed circuit has gaps in the path of the circuit.
3. The word ‘open’ as it is used in this selection means 
   a) public
   b) undecided
   c) permitting passage through
   d) outdoor  
4. The word ‘closed’ most nearly means
  a) stuffy
  b) miserly
  c) dense
  d) in a closed manner

5. This passage refers to 
   a) ecology
   b) biology
   c) psychology
   d) electricity
                                  
PRACTICE TEST 5
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. The development of electric motors began in the ..... with the discovery of electromagnets.
    (A) 2000’s
    (B) 1700’s

    (C) 1800’s
    (D) 1900’s
2. In 1820, a Danish physicist named Hans Christian Oersted discovered that a wire conducting an electric current produces a ….. magnetic field.
   (A) surround
   (B) surrounds

   (C) surrounded
   (D) surrounding 

3. During the 1820’s a number of other scientists found ….. of creating stronger and more practical electromagnets. 

(A) ways 
(B) way-leaves


(C) waysides

(D) ways of life

4. In 1825, William Sturgeon, an English ….., wrapped a conductor around an iron bar to produce a stronger electromagnet.  

 (A)  surgeon 
 (B)  electrician
 (C)  ecologist
 (D)  economist
5. ….. 1820’s, the American physicist Joseph Henry showed that an even more powerful electromagnet could be made by wrapping several layers of insulated wire around a piece of iron.
(A) In these circumstances

(B) The beginnings of

(C) It’s too late

(D) In the late
 6. Also in the 1820’s, the ….. mathematician and physicist Andre Marie Ampere developed mathematical theories describing the behaviour of the electric current and magnets.
 (A) Scottish

 (B) American
 (C) French
 (D) English
7.  In 1831, the English chemist and physicist Michael Faraday demonstrated that moving a coil of wire ….. a magnetic field causes a current to flow through the coil.
 (A) through

 (B) out of
 (C) of
 (D) at
8. This knowledge of electromagnetic induction led to the invention of electric generators ….. other devices.

 (A) that

 (B) and

 (C) or
 (D) either ….. or
9. In 1873, the first commercially successful DC motor was demonstrated in ….. at an exhibition by Zenobe Theophile Gramme, a Belgian electrical engineer.

(A) London
(B) Paris  

(C) Vienna 

(D) Rome
10. Gramme also introduced an armature that improved ….. efficiency of early electric motors and generators.

 (A) a

 (B) -  
 (C) an
 (D) the

                                             TEXT 5. Incandescent Lamps

Read and translate the text using a dictionary.

Incandescent lamps, one of the most common sources of electric light, may be found in almost every home. Car headlights and flashlights are also incandescent lamps.

The amount of light given off by an incandescent lamp depends on how much electricity it uses. Most home lamps operate on 120 volts and use from 40 to 150 watts of power. Lighting engineers measure the amount of light given off by a lamp in units called lumens. An ordinary 100-watt lamp produces about 1,750 lumens. The number of watts a lamp uses is printed on the bulb.

Every incandescent lamp has three basic parts: (1) the filament, (2) the bulb, and (3) the base. The filament pro​duces the light. The bulb and the base help it do its job.

The filament is a thin, coiled wire. Electricity flows through the wire when the lamp is on. But the electricity must overcome resistance in the filament. In doing so, the electricity heats the filament to more than 4500 °F (2482 °C). The high temperature makes the filament give off light.

Lamp manufacturers make filaments from tungsten, a strong metal that can withstand high temperatures with​out melting. The light from a tungsten filament is a mix​ture of all the colours of light found in sunlight.

Some lamps have more than one filament. These filaments may be turned on individually so that the lamp produces different amount of light. For example, a lamp may have a 50-watt filament and a 100-watt fila​ment. Depending on whether the filaments are lit sepa​rately or together, the lamp can produce light from 50, 100, or 150 watts of electricity.

The bulb keeps air away from the filament to prevent it from burning up. Most bulbs contain a mixture of gases, commonly argon and nitrogen, instead of air. The gases help lengthen the life of the filament and prevent electricity from jumping inside the lamp.

The bulb also is coated to diffuse (scatter) light from the filament and reduce glare. Manufacturers coat the inside of the bulb with silica or etch (cut) it with acid. Coloured lamps have a coating that filters out all but the desired colour of light. Manufacturers produce bulbs in many shapes, including flame-shaped, pear-shaped, round, and tubular bulbs.

When most incandescent lamps burn out, the cause is usually the slow evaporation and eventual breakage of the filament. Before the filament breaks, currents of gas within the bulb spread the evaporated tungsten over the bulb's inside surface. The evaporated tungsten forms a dark deposit on the surface called bulb-wall blackening. This deposit blocks some of the light.

One kind of lamp, the tungsten-halogen lamp, elimi​nates bulb-wall blackening. A tungsten-halogen lamp has a quartz bulb that contains a small amount of a chemical element from the halogen family, such as bro​mine or iodine. Inside the bulb, the halogen combines with the evaporated tungsten and forms a gas. This gas moves through the bulb until it touches the filament. The higher temperature of the filament breaks down the gas. The tungsten is re-deposited on the filament, and the halogen combines with more tungsten evaporated from the filament.

The base holds a lamp in its fixture. It also connects the lamp to an electric circuit.
Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

    1. The text you have read is on incandescent lamps.
    List 5 key words you might expect to see in the text.
    2. Write 10 questions about the facts mentioned in the passage.
    3. Which of the following statements is true?
        a) The number of watts a lamp uses is not printed on the bulb. 
        b) The number of watts a lamp uses is printed on the bulb.
        c) The number of watts a lamp uses is printed only on the label.
        d) The number of watts a lamp uses is printed on packing.
     4. The word ‘bulb’ as it is used in this paragraph is closest in meaning to
         a) the glass part of a goblet

         b) the glass part of a ball-point pen
         c) a root shaped like an onion
         d) the glass part of an electric lamp
    5. The word ‘filament’ most nearly means
       a) a very thin thread of a lining

       b) a very thin thread of a needle

       c) a very thin thread of a lamp
       d) a very thin thread of a seam
                                         PRACTICE TEST 6
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. The electric switch is a device that ….. the flow of the electric current in a circuit.
   (A) had controlled  
   (B) controlling
   (C) will control
   (D) controls 
2. The ….. common type of the electric switch is the snap-action toggle switch used to turn lights on and off.

   (A) more
   (B) most
   (C) less
   (D) much more
3. In such a switch, an insulated handle activates ….. hidden mechanism that completes or breaks the circuit.

  (A) a
  (B) the

  (C) –
  (D) an 

4. Turning ….. off separates the contacts and breaks the flow of current.
   (A) his

   (B) her

   (C) him 

   (D) it

5. Turning the switch on connects two metal contacts ….. current flows through the circuit.

  (A) not so much

  (B) and so on 

  (C) so that

  (D) so what 

6. Electric switches ….. according to the arrangement of their contacts.

 (A) should be classified
 (B) can be classified
 (C) may be classified

 (D) must be classified
7. The simplest kind, a single pole, single throw switch, controls the flow of current ….. a single path.   

  (A) along

  (B) all along
  (C) alongside

  (D) along with
8. A double pole, single throw switch has ….. sets of contacts controlled by the same handle.
  (A) three

  (B) two
  (C) one

  (D) four
9. A pair of single pole, double throw switches ….. a light to be turned on and off from either of two locations. 

  (A) allowed

  (B) allowing
  (C) allow

  (D) allows
10. The electric current flows when the contacts in both switches are connected ….. the same wire. 

  (A) to 

  (B) through

  (C) at

  (D) in

                        TEXT 6. Gaseous-Discharge Lamps

Read and translate the text using a dictionary.

Gaseous-discharge lamps produce light by passing the electric current through a gas instead of through a fila​ment. This process is called an electric discharge, and the lamps are sometimes known as electric-discharge lamps. In most such lamps, the gas is enclosed under pressure in a tube or bulb. Each type uses a different gas. These lamps include fluorescent lamps, neon lamps, sodium lamps, mercury vapour lamps, and metal halide lamps. An arc light is also a gaseous-discharge lamp. However, its discharge passes through ordinary air in an un-pressurized enclosure.

Fluorescent lamps have limited use in homes, but they are widely used in offices, schools, and stores. Lighting engineers install other types of gaseous-discharge lamps in large indoor and outdoor areas. Such areas include factories, highways, parking lots, shopping centres, and sports stadiums. Most neon lamps are used in advertising signs.

Except for fluorescent lamps, most gaseous-discharge lamps are not used for home lighting. The colours of ob​jects appear different in the light from these lamps. Gas​eous-discharge lamps also cost more than incandescent lamps. But they produce more light per watt and have a longer life, so that their total cost may be less.

Low-pressure gaseous-discharge lamps use argon, neon, and other gases under low pressure to produce light. They include fluorescent lamps, neon lamps, and low-pressure sodium lamps.

Fluorescent lamps. A fluorescent lamp is a glass tube that contains mercury vapour and argon gas under low pressure. Electricity flowing through the glass tube causes the vapourized mercury to give off ultraviolet en​ergy. The eye cannot see the ultraviolet energy as light. But the inside of the lamp is coated with the substance called phosphor that gives off visible light when struck by the ultraviolet energy. 
Neon lamps are gas-filled glass tubes that glow when an electric discharge takes place in them. Pure neon gas in a clear tube gives off red light. Other colours result from mixtures of neon and other gases, from coloured tubes, or from a combination of these two factors.

Low-pressure sodium lamps consist of two glass tubes, one inside the other. The inner tube contains solid sodium and a mixture of neon and argon gas. When the lamp starts, it emits the reddish-orange light that is characteristic of neon. But as the sodium heats up, it vapourizes, and the light becomes yellow.

High-pressure gaseous-discharge lamps use mer​cury, metal compounds, or other chemical compounds under high pressure to produce light. These lamps are also called high-intensity discharge (HID) lamps. They in​clude mercury vapour lamps, metal halide lamps, and high-pressure sodium lamps.

Mercury vapour lamps have two bulbs, one inside the other. The inner bulb, made of quartz, is called the arc tube. The outer bulb protects the arc tube. The arc tube contains mercury vapour at a higher pressure than that of a fluorescent lamp and thus allows the vapour lamp to produce visible light without using the phosphoric coating.

The mercury vapour gives off greenish-blue light as well as ultraviolet rays. A mercury vapour lamp made with clear glass produces no red light, and so red objects appear brown, grey, or black. Mercury vapour lamps with the phosphoric coating inside the outer bulb produce light with more colours. The phosphor gives off red light when struck by ultraviolet rays.

Mercury vapour lamps have a longer life than other electric lights of similar wattage. However, the lamps take from five to seven minutes to build up the mercury vapour pressure and reach full brightness.

Metal halide lamps contain chemical compounds of metal and halogen. These compounds produce a more natural colour balance than mercury vapour lamps without using phosphor. Metal halide lamps also have a long life and a high light output. These lamps make an excel​lent light source for outdoor – and  indoor – use.

High-pressure sodium lamps resemble mercury vapour lamps. But the arc tube is made of aluminium oxide instead of glass or quartz, and it contains a solid mixture of sodium and mercury, as well as a rare gas. The lamp produces orange-white light, which darkens blues and greens, and turns red to orange. This lamp has a long life and a very high light output.

Other sources of electric light

Two sources of electric light, light-emitting diodes and electroluminescent panels, produce dim light di​rectly from electric energy. They do not require a bulb, electric discharge, or filament. But their light is not bright enough to illuminate a room.

Light-emitting diodes (LED's) are small chips of gal​lium arsenide or some other solid semiconductor mate​rial. LED's give off red, yellow, or green light when elec​tric energy excites their atoms. LED's use little power and last almost indefinitely. Groups of LED's are used in computers, pocket calcula​tors, and digital watches to form letters or numbers. A typical LED display has many small LED's that are individ​ually controlled by the computer circuits. The circuits light a pattern of LED's to form each letter or number.

Electroluminescent panels consist of a layer of phosphor between a metal plate and a transparent coating that conducts electricity. The phosphor pro​duces a bluish-green glow when electricity flows through the plate and the coating. Electroluminescent panels use little power. But the brightest panel pro​duces less light than the smallest ordinary lamp. Elec​troluminescent panels are used as night lights and on the instrument panels of some aircraft and automobiles.
During the mid-1800’s, a number of inventors tried to create light from electricity. Several lighting pioneers developed incandescent lamps. These lamps operated with batteries and burnt out quickly. 
The widespread use of electric light required not only a lamp, but also a method of distributing cheap electricity to users of the lamp. The American inventor Thomas A.Edison developed such a method and became famous as the inventor of the electric light. In 1879, Edison invented his incandescent lamp. It had a filament of carbonized thread. During the early 1880's, he developed one of the first central stations (power plants) to generate and distribute electricity. Edison's first station, on Pearl Street in New York City, began operating in 1882.

During the early 1900's, engineers began to experiment with gaseous-discharge lamps containing mercury. Their work resulted in fluorescent and mercury vapour lamps in the 1930's.

Electroluminescence was discovered in 1936. LED's resulted from research on semiconductor devices during the 1960's. In the 1970's, researchers developed en​ergy-conserving light sources, such as metal halide lamps and high-pressure sodium discharge lamps.
Electric measurement. Electricity itself cannot be observed. But one form of electricity called electric cur​rent produces several observable effects, including heat, force, and magnetism. We can use these effects to measure electricity.

Electric current is measured in amperes. An instru​ment called an ammeter is used to measure the electric cur​rent. The quantity of electricity carried by an electric current, also known as electric charge, is measured in coulombs. A coulomb is the quantity of electricity trans​mitted by a current of 1 ampere in 1 second.

Electric current results from a difference in electric potential (potential energy). This difference causes an electric charge to move from one point to another. Elec​tric potential is measured in volts. A volt is defined as the difference in electric potential between two points on a wire that is carrying 1 ampere of current and pro​ducing 1 watt of power. A watt is a unit of electric power, and it is measured by a wattmeter. When electric power is delivered to a home or business, it is measured in units called kilowatt-hours. A kilowatt-hour equals the amount of power produced by 1,000 watts in one hour.

The opposition of a material to the electric current is called resistance. Electric resistance is equal to the dif​ference in electric potential divided by the electric cur​rent. It is measured in ohms. An ohm is the resistance of a conductor carrying 1 ampere of current when the po​tential difference across the conductor is 1 volt. An in​strument called an ohmmeter is used to measure resist​ance.
Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

1. The passage you have read is on gaseous-discharge lamps.
List five key words you might expect to see in the text.
2. Write 10 questions about the facts mentioned in the passage.
3. Which of the following statements is true?

  a) Most neon lamps are not used in advertising signs.

  b) Most neon lamps are used in signs of the zodiac.  
       c) Most neon lamps are not used in TVs.

       d) Most neon lamps are used in advertising signs.
4. The word ‘phosphor’ most nearly means

    a) a substance
    b) phosgene

    c) phosphate
    d) photostat
5. The word ‘quartz’ is closest in meaning to
    a) a quartet

    b) crystal
    c) a quay

    d) a quarter
                                     PRACTICE TEST 7
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. An electric current which travels ….. one or more paths is called an electric circuit.
  (A) through 

  (B) over 
  (C) outwards

  (D) outside 
2. There are ….. kinds of circuits.

   (A) one 
   (B) two

   (C) three

   (D) four

3. ….. series circuit consists of one path.
   (A) A

   (B) The

   (C) An

   (D) –

4. A parallel circuit has more …..one path.

  (A) that

  (B) this

  (C) then

  (D) than

5. A ….. circuit is a combination of series and parallel circuits.

  (A) spacious

  (B) complex

  (C) simple

  (D) plain

6. An electric circuit has three basic parts: (1) a source of electricity ; (2) an electric device, such as a motor or lamp; and (3) a conductor ….. the source and the device. 
  (A) within

  (B) amongst

  (C) between

  (D) among

7. A ….. circuit may consist of only  these three parts arranged in a loop.

  (A) simple

  (B) intricate

  (C) multiple

  (D) compound

8. ….. , a battery, a light bulb, and two wires can form a simple circuit.

  (A) In fact

  (B) For example

  (C) At times

  (D) Furthermore

9. One of the wires conducts electricity ….. the battery to the bulb.

  (A) up to

  (B) hitherto

  (C) from

  (D) until

10. Complex circuits, such as those in computers and television sets, may have ….. of parts connected in many loops.

  (A) millions

  (B) thousands

  (C) myriads

  (D) billions
                  TEXT 7. Electric Meter
Read and translate the text using a dictionary.

      An electric meter is a device that measures electric cur​rent. Electric utility companies use watt-hour meters to measure in kilowatt-hours the amount of electrical en​ergy used by their customers. A kilowatt-hour is 1,000 watt-hours. Ten 100-watt light bulbs turned on for one hour will use 1 kilowatt-hour of electricity. The utility company connects the meters to the lines supplying electricity to a home or factory. The meter is read at regular intervals, and the customer’s bill is based on these readings. 
A watt-hour meter operates on the principle of electromagnetism. It has a thin metal disk mounted so that it rotates in the field of an electromagnet. The electromagnet is connected to the line supplying electricity to the customer. The greater the load, or amount of electricity used by the customer, the stronger the electromagnetic field becomes. The stronger this field, the faster the disk turns. A system of gears registers the disk's rotations on five dials in kilo​watt-hour units. A permanent magnet keeps the disk from revolving when no electricity is being used.

Each of the five dials has a pointer and is divided into 10 units, numbered from 0 to 9. The right dial registers kilowatt-hours in units of 1 up to 10. The next dial to the left indicates kilowatt-hours in units of 10 up to 100. The third dial records kilowatt-hours in hundreds up to 1,000. The fourth dial registers kilowatt-hours in units of 1,000 up to 10,000, and the fifth dial records kilowatt-hours in units of 10,000 up to 100,000. The entire meter is sealed inside a glass case which keeps out dust and moisture.  
Utility companies usually use a watt-hour meter that has a demand indicator to measure the power used by industrial and commercial customers. This indicator has a pointer that shows on a graduated scale the highest number of kilowatts required by the customer in a given period. The pointer is usually reset to zero after the meter is read. Some demand meters record the varying kilowatt requirements of the customer on a chart.

Oliver B. Shallenberger made the first successful elec​tric meter in 1888. In 1895 he patented a design for an induction watt-hour meter that is regarded as the basis of all watt-hour meters used today.   
Other kinds of electric meters include galvanometers and ammeters to detect and measure the strength of a current. Voltmeters and wattmeters measure the voltage or power of a current.

Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

     1. The text you have read is about electric meters.
      List five key words you might expect to see in the text.

     2. Think of a heading for each paragraph of the text.

     3. Which of the following statements is not true? 
         a) The stronger this field, the faster the disk turns.

         b) Electric motors are used to operate a variety of machines and machinery.

         c) The size and capacity of electric motors vary widely.

         d) Such electromagnets are not known as field coils.

     4. The word ‘meter’ is closest in meaning to
a) a meteor
b) advice

c) a device

d) a metre
      5. The word ‘indicator’ most nearly means

          a) induction

          b) indicia
          c) indication
          d) an instrument 
                                           PRACTICE TEST 8
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. ….. flow of electric current through a conductor produces several useful effects.
   (A) A

   (B) The
   (C) - 
   (D) An
2. ….. include (1) heat, (2) light, (3) magnetism, and (4) chemical effects. 

   (A) I

   (B) We
   (C) They
   (D) It
3. When electricity flows through a conductor, the resistance of the conductor converts ….. of the electric energy into heat energy.

  (A) some 

  (B) any
  (C) nowhere

  (D) somehow

4. Certain electric devices, such as ranges, heaters, toasters, and waffle irons, generate heat ….. passing current through special heating units.
   (A) which 

   (B) where
   (C) with
   (D) by
5…… units are made of materials that have a fairly high resistance to current.

  (A) This

  (B) That

  (C) Those

  (D) These
6. In an electric range, for example, electricity travels through coils of special wire in the ….. unit.

   (A) cooling
   (B) heating
   (C) lighting
   (D) fresh

7. The resistance of the coils causes ….. to become red hot.

    (A) their

    (B) him

    (C) them 

    (D) her
8. The atoms of all substances contain ….. .
   (A) electricity

   (B) water  
   (C) coal  
   (D) energy
9. Ordinarily, an atom has a ….. energy level.

   (A) certain
   (B) definite 

   (C) further  

   (D) futile
10. ….. an atom absorbs additional energy, it moves to a higher energy level.
   (A) If
   (B) Whence 

   (C) Where  

   (D) Whereas

                              TEXT 8. Electric Motor
Read and translate the text using a dictionary.

An electric motor is a machine that changes electric en​ergy into mechanical power to do work. Electric motors are used to operate a variety of machines and machin​ery. Washing machines, air-conditioners, and vacuum cleaners include electric motors, as do hair-dryers, sew​ing machines, and power drills and saws. Various kinds of motors power machine tools, robots, and other equipment to keep factories running smoothly.

The size and capacity of electric motors vary widely. An electric motor may be a tiny device that functions in​side a wrist watch or a huge engine that powers a heavy locomotive. Blenders and most other kitchen appliances use small motors because they need just a little power. Trains require larger and more complex motors be​cause the motor must accomplish a great deal of work within a short time.

There are two general types of electric motors, based on the type of electricity they use. They are (1) alternat​ing current (AC) motors and (2) direct current (DC) mo​tors. Alternating current usually reverses the direction of its flow 60 times per second. Alternating current is available from electrical outlets in homes, and so AC motors are commonly used in household appliances.

Electric motors vary in size, capacity, and complexity. Small, simple motors power such devices as hair-dryers and power drills, but large, complex ones are needed for electric trains.

Direct current flows in only one direction. Its chief source is a battery. DC motors are commonly used to run machinery in factories. They are also used as start​ers for petrol engines.
Electric motors depend on electromagnets to pro​duce the force that is necessary for driving a machine or machinery. The machine or machinery driven by an electric motor is known as its load. A drive shaft con​nects the motor to the load.

The operation of an electric motor is based on three main principles: (1) an electric current produces a mag​netic field; (2) the direction of a current in an electro​magnet determines the location of the magnet's poles; and (3) magnetic poles attract or repel each other.

When an electric current passes through a wire, it produces a magnetic field around the wire. If the wire is wound in a coil around a metal rod, the magnetic field around the wire becomes strengthened and the rod be​comes magnetized. This arrangement of rod and wire coil is a simple electromagnet, with its two ends serving as the North and South Poles.
The right-hand rule is one way of showing the rela​tionship between the direction of the current and the magnetic poles. Hold a coil of wire in your right hand. Supposing the coil is an electromagnet, wrap your fingers around it so that they point in the direction of the current. Your thumb then points toward the electromag​net's North Pole. This method works only when a current flows from a positive terminal to a negative one.

Like poles, such as two North Poles, repel each other. Unlike poles attract each other. If a bar magnet is sus​pended between the ends of a horseshoe magnet, it will rotate until its North Pole is opposite the horseshoe magnet's South Pole. The bar magnet's South Pole will be opposite the horseshoe magnet's North Pole.

Parts of an electric motor

An electric motor consists chiefly of a rotating electri​cal conductor situated between the North and South poles of a stationary magnet. The conductor is known as the armature, and the stationary magnet is called the field structure. A commutator is also an essential part of many electric motors – especially DC motors.

The field structure establishes a constant magnetic field in the motor. The magnetic field consists of lines of force that exist between the poles of the stationary mag​net. In a small, simple DC motor, the field structure con​sists of a permanent magnet called a field magnet. In some larger or more complex motors, the field structure is made up of one or more electromagnets that are fed electricity from an outside power source. Such electro​magnets are known as field coils.

The armature, which is usually cylindrical in shape, becomes an electromagnet when a current passes through it. It is connected to a drive shaft so that it can drive a load. In a small, simple DC motor, the armature rotates between the poles of the field magnet until its North Pole is opposite the South Pole of the magnet. The direction of the current is then reversed to change the North Pole of the armature into the South Pole. The two South Poles repel each other, causing the armature to make another half turn. When the armature's two poles are next to opposite poles of the field magnet once more, the direction of the current is again changed.

Each time the direction of the current is reversed, the armature rotates a half turn. The armature would stop moving if the direction of the current were not reversed. When the armature turns, it cuts the lines of magnetic force created by the field structure. Cutting the mag​netic field produces the voltage in the opposite direction of the driving force. This voltage, called a counter-elec​tromotive force, reduces the speed of rotation of the ar​mature, as well as the current it carries. If a motor drives a light load, the armature will spin rapidly and generate a large counter-electromotive force. When the load is increased, the armature rotates more slowly. It cuts fewer lines of magnetic force, thereby decreasing the counter-electromotive force. A motor that carries a heavier load thus operates more efficiently, because it uses less energy to do more work.   
Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

    1. The passage primarily discusses the point of
        a) accountancy

        b) advertising

        c) electric motors

        d) promotion

   2. Which of the following statements is true?

       a) Its chief source is a battery.
       b) Its chief source is a meter.

       c) Its chief source is not a battery.

       d) Its chief source is a lamp.
  3. The word ‘accomplish’ most nearly means
      a) accompany

      b) succeed

      c) accommodate 
      d) accelerate
  4. The word ‘magnet’ is closest in meaning to
      a) a piece of music
      b) a piece of fortune

      c) a piece of advice

      d) a piece of iron
                                              PRACTICE TEST 9
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. Electrochemistry is a science that deals ….. chemical reactions that involve electricity.
    (A) out
    (B) of
    (C) in
    (D) with
2. Most electrochemical reactions take place in a vessel that contains ….. electrodes surrounded  by an electrolyte.

    (A) three 
    (B) two
    (C) one

    (D) four
3. An electrolyte is ….. substance that conducts electricity.
   (A) an
   (B) the
   (C) a
   (D) –
4. Electrochemical processes ….. in the production of chemicals and electricity, in refinishing and plating metals, and in research.    
   (A) were used

   (B) are used
 
   (C) had been used
   (D) has been used
5. ….. electrochemical processes produce electricity from chemical changes, and others use electricity to produce chemical changes.

   (A) Somebody
   (B) Someone
   (C) Some
   (D) Any

6. A series of reactions ….. the chemicals in a battery, for example, produce an electric current.
  (A) among    
  (B) between   
  (C) in space 
  (D) in time
7. A similar process ….. in fuel cells.
  (A) occurred

  (B) occurs
  (C) occurring
  (D) occur
8. Such cells use hydrogen and oxygen, ….. methanol and oxygen, to produce electricity. 

  (A) and 

  (B) but   
  (C) however

  (D) or 
9. For example, manufacturers make chlorine by passing electricity through .....-  
  ….. .
  (A) water-pump 

  (B) water-bath

  (C) salt-water
  (D) water-pot
10. The corrosion of metals in the ….. of moisture is a naturally occurring electrolytic process.
   (A) absorption

   (B) adoption

   (C) absence 
   (D) presence
                                           TEXT 9. Electric Power
Read and translate the text using a dictionary.

Electric power is the use of electric energy to do work. It lights, heats, and cools many homes. Electricity also provides power for television sets, refrigerators, vacuum cleaners, and many other home appliances. Electric power runs machinery in factories. Escalators, elevators, and computers and other business machines in stores and offices use electric power. Electricity drives many trains and subway systems. On farms, elec​tric machinery performs such tasks as pumping water, milking cows, and drying hay.

Huge electric generators in power plants produce al​most all the world's electricity. The majority of these plants burn coal, oil, or natural gas to run the genera​tors. Most other plants drive the generators by means of nuclear energy or the force of falling water. Wires carry the electricity from power plants to the cities or other areas where it is needed. The electricity is then distrib​uted to individual consumers.

Electric power is measured in units called watts. For example, it takes 100 watts of electric power to operate a 100-watt light bulb. Ten 100-watt bulbs require 1,000 watts, or 1 kilowatt. The amount of energy used is expressed in kilowatt-hours. A kilowatt-hour equals the amount of work done by 1 kilowatt in one hour. If you burn ten 100-watt bulbs for one hour or one 100-watt bulb for 10 hours, you use 1 kilowatt-hour of electric energy.

The world's electric power plants can produce more than 2¼ billion kilowatts of electricity at any given time. The United States leads all other countries in generating capacity. American power plants can generate as much as 672 million kilowatts. Canadian plants can produce about 96 million kilowatts.

Sources of electric power

Large electric power plants supply nearly all the elec​tricity that people use. The power plants first harness the energy of steam or flowing water to turn the shaft of a device called a turbine. The turning shaft drives an electric generator, which converts the shaft's mechani​cal energy into electricity.

An electric generator has a stationary part called a stator and a rotating part called a rotor. In the huge electric generators used in power plants, the stator consists of hundreds of windings of wire. The rotor is a large electromagnet that receives electricity from a small separate generator called an exciter. An external source of mechanical energy, such as a turbine, turns the rotor. The magnetic field created by the rotor turns as the rotor turns. As this field rotates, it produces the voltage in the wire windings of the stator that causes a flow of electric current. 
Hydroelectric power plants generate about 20 per cent of the world's electric power and about 10 per cent of the electricity produced in the United States. Such plants convert the energy of falling water into electric energy. A hydroelectric plant uses water that is stored in a reservoir behind a dam. The water flows through a tunnel or pipe to the plant's water turbine, or hydraulic turbine. As the water rushes through the turbine, it spins the turbine shaft, which drives the electric genera​tor.

Hydroelectric power plants called pumped-storage hydroelectric plants can store energy by operating in re​verse. When the demand for electricity is low, such plants can use their generators as motors to turn the tur​bines. The turbines then function as pumps, raising water to the reservoir. The water can be used at a later time to produce electricity.

Hydroelectric power plants cost less to operate than fossil-fuelled plants and do not pollute the air. The num​ber of hydroelectric power plants is limited, however, by the availability of water power and suitable locations for dams and reservoirs.

Nuclear power plants generate about 16 per cent of the world's electric power and about 19 per cent of the electricity generated in the United States. Nuclear power plants produce electricity in much the same way that fossil-fuelled plants do. But instead of a fuel-burning combus​tion chamber, a nuclear power plant has a device called a nuclear reactor. A nuclear reactor produces an enormous amount of heat by fission (splitting) the nuclei of atoms of a heavy element. Most nuclear power plants use the element uranium as the fuel in their reactors.

Heat from the nuclear fission is used to convert water into steam. The steam drives the steam turbine that runs the electric generator. After the steam has left the tur​bine, it is condensed and recycled through the plant. Many nuclear power plants use cooling towers to cool the water from the condenser pipes.

A nuclear power plant requires much less fuel than a fossil-fuelled plant to produce an equal amount of elec​tricity. Nuclear power plants also cause much less air pollution. However, they contain dangerous radioactive materials. As a result, the plants must install special safety systems to help prevent and quickly deal with accidents that could cause the release of radiation. Nuclear power plants cost more to build than fossil-fuelled plants, partly because of the expense of the safety systems. Nuclear power plants also create radioactive wastes that remain hazard​ous for thousands of years and therefore must be dis​posed of with extreme caution.

 Other sources of electric power produce a relatively small amount of electricity. Geothermal power plants use steam from the depths of the earth to run turbines that drive electric generators. Some power plants har​ness wind power by using windmills to drive electric generators. A number of power plants use the energy of the ocean tides to turn turbines that run generators. Some power plants burn wood or agricultural wastes to drive genera​tors. A few power plants convert the Sun’s energy into electricity by means of devices called solar cells. Pro​ducing electric power with solar cells is expensive. However, scientists and engineers are studying ways to improve solar cells in order to produce large quantities of electric power more economically.

A number of electric power plants have gas turbines or diesel engines to drive auxiliary generators. Such generators supply the extra power needed in times of high demand. Diesel engines are also used to drive generators in isolated areas not served by power compa​nies. Many hospitals, factories, and apartment buildings have diesel engines to drive generators in case the dis​tribution of electricity from power plants is disrupted.
Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

     1. The passage primarily discusses the point of
      a) electric energy

      b) computers 

      c) photos

      d) trains
     2. Which of the following statements is not true?
     a) The amount of energy used is expressed in pounds.
     b) The amount of energy used is expressed in kilowatt-hours.

     c) Electricity drives many trains and subway systems.

     d) Producing electric power with solar cells is expensive.

3. The word ‘power’ is closest in meaning to
       a) electricity

       b) a court

       c) a courthouse

       d) a course

   4. The word ‘nuclear’ most nearly means

      a) relating to raw materials

      b) relating to the gas

      c) relating to the energy

      d) relating to food

                                          PRACTICE TEST 10
STRUCTURE AND WRITTEN EXPRESSION
Directions: In this part each problem consists of an incomplete sentence. Below the sentence are four choices marked (A), (B), (C) and (D). You should find the one choice which best completes the sentence.

1. An electrode is a conductor through which current enters or leaves an electric or ….. device.
   (A) neon   
   (B) electronic
   (C) recording

   (D) measuring

 2. Most electrodes are ..... shaped into plates, rods, wires, or wire mesh.

     (A) pieces of paper

     (B) pieces of coal

     (C) grains of sand

     (D) pieces of metal

3.  When they ..... to an external circuit, the battery produces current.

      (A) will be connected 
      (B) would be connected

      (C) are connected

      (D) were connected

4. A battery has two electrodes - ..... positively charged and one negatively charged.
    (A) one

    (B) two 

    (C) three

    (D) –

5. An electrocardiograph is an instrument used to diagnose heart ..... .
    (A) disorders
    (B) dispositions
    (C) distinctions 

    (D) distractions
6. The electrocardiograph developed from the string galvanometer was invented in 1903 by the Dutch ..... Willem Einthoven.
   (A) physiologist
   (B) physicist
   (C) physiotherapist
   (D) physician
7. An electroencephalograph is an ..... which measures and records brain waves.

    (A) instruction 

    (B) instrument

    (C) institution

    (D) instance

8. A recording of this ..... is called an electroencephalogram.

   (A) actuary

   (B) actuality

   (C) acting

   (D) activity
9. ..... electroencephalograph and electroencephalogram are abbreviated EEG.

  (A) Both

  (B) Such 

  (C) Other

  (D) The other

10. Doctors and neuroscientists use the electroencephalograph to study normal ..... activity and abnormal brain states, caused by injury, tumours, etc. 
  (A) heart

  (B) brain

  (C) stomach

  (D) liver 
TEXT 10. Electricity

Read and translate the text using a dictionary.

Electricity is one of the most important forms of en​ergy. We cannot see, hear, or smell electricity, but we know about it by what it does. Electricity produces light and heat, and it provides power for household appli​ances and industrial machinery. Electric power also en​ables us to have telephones, computers, motion pic​tures, television, and radio.

Most of the electricity that we use daily consists of a flow of tiny particles called electrons. Electrons are the smallest units of electricity. They are much too tiny to be seen, even with a microscope. Everything around us, in​cluding our bodies, contains electrons. Therefore, eve​rything can be thought of as partly electrical. Some of the effects of electricity may be seen in nature. For ex​ample, lightning is a huge flash of light caused by elec​tricity. Certain eels and other fishes give electric shocks. Yellow stones made of a substance called amber be​come electrically charged when rubbed with a cloth.

Almost all the world's electricity is produced at power plants by large machines called generators. Most of these plants burn coal or oil to make steam, which pro​vides the energy to run the generators. Thick wires carry electricity from the plants to homes, schools, stores, farms, factories, and other places where people need it.

Electricity is a handy source of energy, but it must be used with great care. Faulty wiring or an overloaded socket can cause a fire. An electric current – even one of low-voltage – can kill you if you touch a bare wire with wet hands or while standing on a wet floor.

This article discusses the basic principles of electricity. For information about how electricity is produced and transmitted commercially, see the World Book articles on Electric generator and Electric power. 


Ever increasing demand for electricity
  
Electric dishwashers, irons, vacuum cleaners, and washing machines save hours of labour in our everyday life. Meal can be prepared quickly and easily with electric blenders, food processors, grills, microwave ovens, stoves and toasters. Refrigerators and freezers keep food fresh.  Electric air-conditioners and fans cool homes in sum​mer. Electric heaters and blankets provide warmth in the wintertime. Many people shave with electric razors and use electric drills and other power tools.

Modern plants could not exist without electricity. Electric motors run drills, lathes, milling machines, and other tools. These tools mass-produce parts for products that are quickly assembled on electrically operated conveyor belts. Electricity melts and welds metals. It puts gold and silver plating on eyeglass frames, jewellery, tableware, and other objects. Powerful electric cranes lift huge loads. Delicate electronic instruments measure the thickness of steel with microscopic precision. Electricity runs elevators and escalators. Elec​tric signs are used in advertising businesses and prod​ucts. Calculators, computers, electric typewriters, and photocopying machines enable office workers to save time and effort.

Radio, telegraph, telephones, and television link people in almost every part of the world. Much of this communication is relayed by electri​cally powered satellites that circle the Earth. Radar, sonar, and other warning devices that use electricity help defend the United States, Canada, and other coun​tries.

Teletypes and facsimile equipment bring news stories and photographs to newspaper offices from distant places. As the stories arrive, teletype-setters set them in type automatically. Electricity also powered the printing press that printed the page you are reading.

Electric elevated and subway trains carry millions of people to and from work. Some cities have electric streetcars or trolley-buses. Motor ve​hicles equipped with spark plugs use electric sparks to explode the petrol  that runs their engines. Diesel-electric locomotives pull railroad trains, and diesel-electric engines also power many ocean liners and freighters. Airplanes and ships are navigated by means of electronic devices. In space vehicles, electricity pro​vides the power that operates many of the controls.

Nearly all research equipment is operated by electricity. Artificial satellites carry electric sensing devices that record weather conditions. Astronomers use giant radio telescopes to study the sky. Electron mi​croscopes help researchers learn the secrets of cells, and particle accelerators aid in revealing the structure of atoms. Physicians photograph internal parts of the body and treat diseases with X-rays generated by elec​tricity. Electrically operated scanners locate tumours in brain tissue.


Kinds of electricity

Everything around us consists of atoms. Atoms, in turn, are made up of three main types of tiny particles, including electrons, protons, and neutrons. Both elec​trons and protons have an electric charge. An electron has one unit of negative charge, and a proton has one unit of positive charge. A neutron has no charge. Pro​tons and neutrons are heavier than electrons and are crowded into the nucleus, the central core of an atom. Electrons whirl around the nucleus.

Ordinarily, an atom has an equal number of electrons and protons, and so it is electrically neutral. If an atom gains some electrons, it becomes negatively charged. If an atom loses some electrons, it becomes positively charged. Atoms that have an electric charge - either negative or positive - are called ions.

Every charged particle is surrounded by an electric field, the space around the particle in which the charge has an effect. Charged particles exert a force on one another, even when not in physical con​tact, because of their electric fields. For example, ions with unlike charges attract one another, and those with like charges repel one another.

Electricity is sometimes classified as static electricity or current electricity. But both are actually made up of the same kinds of particles. Static electricity consists of electrons or ions that do not move. Current electricity is made up of moving electrons or ions. Almost all the electricity we use is current electricity.

Static electricity. You can generate static electricity by combing your hair briskly on a dry day. Your hair loses electrons and becomes positively charged. The comb gains electrons and becomes negatively charged. The static electricity makes your hair crackle as you comb it. You can place a charge on yourself by walking across a carpet. This charge will give you a mild shock if you then touch a metal object, such as a doorknob. You can also produce static electricity by rubbing a glass rod with a piece of silk cloth. The rod becomes positively charged, and the cloth becomes negatively charged. The positive and negative charges remain where they have been placed by the rubbing action.

An object that has a stationary electric charge can charge another object by either contact or induction. Charging by contact takes place when an electrically charged object touches another object. For example, if a glass rod that has a positive charge touches an insulated metal ball, the ball gains a positive charge. Charging by induction occurs when a charged object is placed near – but does not touch – another object. Suppose a positively charged glass rod is placed near an insulated metal ball. The rod will pull electrons in the ball to the side of the ball nearest to the rod. The opposite side of the metal ball will then have a positive charge and will attract negatively charged particles. If you touch the metal ball with your finger, negatively charged electrons will travel from the ground through your finger to the metal ball. When you remove the rod and your finger, the metal ball keeps the negative charge. 
Current electricity is generated by a source of electric energy, such as a battery or generator. The source creates an electromotive force. Ordinarily, the electrons or ions in a substance move randomly. However, an electromotive force causes the charged particles in a substance to flow continuously through the substance in the same direction, producing electric current.

An electric current may be direct or alternating. Direct current flows in only one direction. Alternating current reverses the direction of its flow many times a sec​ond. 
Sources of electricity

The sources of electricity produce electric energy from some type of non-electric energy. The main sources are (1) generators, (2) batteries, and (3) solar cells.

Generators convert mechanical energy into electric​ity. They produce most of our electricity. If a loop of wire rotates between the poles of a magnet, electric current is induced (produced) in the wire. Most modern generators work by means of magnets whirled past sta​tionary coils of wire. However, the principle is the same. The amount of electric energy produced by a generator is approximately equal to the amount of mechanical en​ergy that is used in moving the magnet or wire. One generator can provide enough power for a city of 500,000 people. 
Batteries change chemical energy into electricity. A battery consists of one or more units called electric cells. Each cell has two electrodes, which are structures made of different chemically active materials. One of the electrodes is positively charged, and the other is nega​tively charged. An electric cell also contains a liquid or paste called an electrolyte. The electrolyte is a chemical substance that conducts electric current in the cell. When the electrodes of a battery are connected to an electric circuit, the battery produces current, which flows through the circuit.

Solar cells convert sunlight into electricity. They pro​vide nearly all the electric power for artificial satellites and space vehicles. Most solar cells are made of a sili​con crystal. When light strikes the crystal's surface, the light energy knocks electrons out of some atoms of the crystal, producing free electrons and holes. A hole is an empty space caused by the lack of an electron in an atom.

In a pure silicon crystal, the electrons and holes re​combine randomly and do not generate any electric cur​rent. However, scientists can produce an impure crystal that has an excess of holes in a thin layer on its surface and an excess of electrons inside. Such an impure crystal is called a doped crystal. When light strikes the front of a doped crystal, the electrons and holes flow, producing an electric current.

Other sources of electricity, including thermocou​ples and piezoelectric crystals, produce a small amount of electric power. A thermocouple is a device that changes heat energy into electricity. It consists of a loop of wire formed from equal lengths of two metals, such as iron and copper. If one of the junctions of the metals is heated, current flows through the loop. Thermocou​ples are used chiefly to measure temperature. Piezoelec​tric crystals, such as those of quartz or Rochelle salt, generate electric current when compressed. These crys​tals are used in hearing aids, microphones, radio trans​mitters, and telephone receivers.

                                            Top priority policies
In order for Ukraine to succeed in accomplishing the task of energy saving, certain policies must be established for the period starting up from 2003 to 2013. These policies are the following: 

· modernization of electric power plants and power  systems; 

· the utilization of solar energy, wind power and wave-power directly to produce useful energy;
· the  introduction of modern energy-saving technologies.  
                            Terms Used in Electricity
Alternating current is an electric current that reverses the di​rection of its flow many times a second. 
Conductor is a substance that transmits electricity. 
Direct current is an electric current that flows in only one di​rection.

Electric circuit is the path or paths followed by an electric cur​rent.

Electric current is a flow of electrons or ions. 
Electric field is the space around a charged particle in which its charge has an effect. 
Electric induction is the process by which an electrically charged object charges another object without touching it. 
Electromotive force, also called voltage, is the pressure that pushes an electric current through a circuit. 
Electron is a particle of an atom that carries one unit of nega​tive charge. 
Fuse is a device that prevents too much current from flowing through a circuit.

Insulator is a substance that conducts hardly any electricity. 
Ion is an atom that has either gained or lost electrons and is electrically charged. 
Proton is a particle of an atom that carries one unit of positive charge. 
Resistance is the opposition to the flow of an electric current in a circuit. 
Rheostat is a device that increases or decreases the resistance in an electric circuit. 
Semiconductor is a substance that conducts electricity better than an insulator but not as well as a conductor. 
Static electricity is electrons or ions that are not moving. 
Transformer is a device that increases or decreases the volt​age of alternating current.
Note: Amber is a mineralized resin on which rubbing produces a negative electric charge.
Reading comprehension

      Directions: After reading the passage, choose the best answer to each question. Answer all questions following the passage on the basis of what is stated or implied in the passage. 

     1. According to the passage,
       a)….. but electricity must not be used with great care.

       b)….. but electricity must be used with great care.  
       c)….. but electricity can’t kill you if you touch a bare wire with wet hands.

       d)….. but an overloaded socket can’t cause a fire.
   2. Which of the following statements is not true?

     a) Electrons are the smallest units of electricity.

     b) Electricity runs elevators and escalators.

     c) Electrically operated scanners locate tumours in brain tissue.

     d) Electrons are not the smallest units of electricity.

3. The word ‘brain’ most nearly means
    a) an organist

    b) an organism

    c) an organ

    d) an instrument

4. The word ‘core’ is closest in meaning to
    a) for the most part

    b) part and parcel

    c) in part

    d) central part
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