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B enoxy iHdopmaTu3zailii CycnijabCTBa COIIabHI MPIOPUTETH 3MIIIYIOTHCA B O1K
BIIPOBA/PKCHHSI B OJKATTS 1HHOBAIlIM, BHWHAXOIB HAYKOBI[IB, TMpaIliBHUKIB
MIPOMUCJIOBOCTI, OpPraHi3aTopiB TEXHOJIOTIYHUX TIpoIleciB eKOHOMiku. lle
0COOJIMBO aKTyaJIbHO JJIsSi €HEPTreTUKHU, SKa B CYy4aCHOMY CYCHUIBCTBI € 6a30BOIO
rajy33i0 TOCIOAApCTBa Oynb-AKOi KpaiHW, BaXJIMBUM TapaHTOM B3aeMOMIl 3
THITUMU KpaiHaMH.

Hanuit METOAUYHUN MOCiOHUK po3po0IeHUI TUTS CTYZCHTIB
cremianbHOCTi5.05070104 «MoHTaX 1 eKCIUIyartallis eJIeKTpOyCTaTKyBaHHS
MIJMNPUEMCTB 1 [UBUIBHMX  cHopya»  HampsMmy miaroroBku  6.050701
«EnexkTpoTexHika Ta eJEeKTPOTEeXHOJIOT ». [lepCrneKTHBHICTh EHEepPreTHYHOl
crieriaiizaiiii OCBITH MPHU B1JICYTHOCTI HABYAJIbHUX MOCIOHMKIB 3 aHTJIIACHKOT MOBH
Ha OCHOBI CyYaCHUX ayTEHTUYHUX MaTeplaiiB BU3HAYAIOTh PEAIbHY HEOOXIAHICTh
JTAHOTO ITOCIOHMKA.

Merta mociOHMKa — MOMOMOITH CTYJIEHTaM OPIEHTYBATUCS y BEIUKOMY IOTOIII
iH(opMallii Ha aHTTIHCBKIA MOB1, HABYUTHUCS BUIUISTUA TOJIOBHE Ta JAPYTOpSIHE B
MUTAHHSAX €HEePreTUKH, ChOPMYBATH Yy CTYACHTIB BMIHHS Ta HABUYKU PI3HUX BUJIIB
YUTaHHS, TOBOPIHHS, TEpEKiIaay, BMIHHSA I1HTEpHpeTyBaTu 1HOpMaIliio, sKa
MICTUTBCS Y HAYKOBUX AHIJIOMOBHHX TEKCTax. Y MOCIOHUKY TaKOX MPUIISETHCS
3HayHa yBara pO3IIMPEHHIO CJIOBHUKOBOTO 3amacy CTYJEHTIB, BIH CTBOPIOE
JIOAATKOB1 MOXJIMBOCTI JJII BUBYEHHS TEPMIHOJIOTIYHUX OCOOJIMBOCTEN CydacHOi
aHTJIACHKOT MOBU. 3aBAaHHS pO3paxoBaHi SIK Ha ayAUTOPHY, TaK 1 HA CAMOCTIHHY
poboty cryaeHTiB. ITociOHUK BiAMOBIa€ MPOTPAaMHUM BUMOTaM 3 1HO36MHOT MOBH

JIJIi HEMOBHUX TEXHIUHUX HaBYAJIBHUX 3aKjiadiB 1-2 piBHS akpeauTallii.
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EVERYDAY ENGLISH AND TECHNICAL ENGLISH

At present the contacts between people of different countries
are increasing. This enhances the importance of the study of
foreign languages. However, sometimes we don’t even know
which of the world’s languages we should take into
consideration. The matter is that the total number of languages
in the world is very large. In different reference books it varies
from five to eight thousands. The numerical distribution of
people speaking different languages is extremely uneven. There
are not many languages in the world each of which has more
than 50 million people. On the other hand, there are languages
spoken by only several thousands of people.

Everyone should understand that for the linguist there are
no big or small languages. For each people the language is not
only a means of communication, but also an embodiment of
national and cultural values. English is native or the first
language for the most population of Great Britain, USA,
Canada, Australia and New Zealand. English is the most widely
spread of the world’s languages.

English is one of the five official languages of the UNO
(alongside of French, Russian, Spanish and Chinese). It is the
working language during the meetings of the General Assembly
and Security Council of the UNO. No wonder that so many
people in different countries spare no efforts to acquire English
for communication.

Technical English is often said to be difficult to understand.
At first sight this may seem true. There are a number of reasons
why technical writing is rather difficult. It concerns first of all
its vocabulary. The scientific and technological progress has
enriched the vocabulary with a great deal of new words, new
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meanings and new word-combinations. Each branch of science
and technology has its own vocabulary (terminology). Many of
them are formed on the basis of Greek and Latin words and are
often international.

As to the familiar grammatical patterns and models, they are
the same as in everyday English. There is, certainly, a difference
in the frequency with which certain grammatical forms occur.
Scientific and technical writing is usually about things, matter,
natural processes, and it is impersonal in style. The Passive
Voice of the verb forms, the constructions Subject and Complex
Object are frequently used. The first person singular is not
generally used.

Simple sentences are rarely used, for isolated facts or events
are seldom dealt with by the engineer. He has to show what the
connection is, not only what happens, but also how it happens,
when it happens, why it happens, and what is being affected.
The style of most scientific texts, besides being impersonal, is
also very concise. It is because the author-scientist is writing
primarily for other scientists.

In order to master technical English the learner must first
acquire a thorough knowledge of everyday literary English with
its grammar, vocabulary and rules of word formation. Then it
will be easy for him to learn, step by step, the peculiarities of
technical English. It should be born in mind, however, that
understanding and translation of scientific-technical literature
requires an additional training connected with knowledge of
specific terminology.

Vocabulary notes
1. UNO (United Nation Organization) — OOH (Oprani3aimis

O06’eqnanux Harriif)



2. General Assembly (of the UNQO) — renepanbna acambies OOH
3. Security Council of the UNO — Pana be3sneku OOH
4. This may seem true — 11e MOe BUJATHUCS MPABUILHUM
5. It should be born in mind — cmix mam’statu

Active words and expressions
the matter is that — cipaBa B to take into consideration —
TOMY, 110 Opatu 10 yBaru
UNeven — HepiBHUM CONCISe — cTUCIui
extreme — MpoTUIICKHICTh enhance — miaBuIIyBaTH
to acquire thorough knowledge — to spare no efforts — ue sxanitu
HaOyTH (I'pyHTOBHUX ) 3HAHb 3yCUJIb
peculiarity — oco0auBicTS value — miHHICTh
embodiment — BrineHHs approximate— npuoInu3HUMA
everyday (literary English) — primarily—y nepury uepry

PO3MOBHA(JIITEpATYpPHA)
aHTJI1ChKa MOBa

1.
1.
2.

Answer the following questions

. What enhances the importance of the study of foreign

languages?

. Do we know the total number of languages in the world?
. Are there big or small languages?
. What can you say about the social and functional status of

English?
. Is technical English completely different from literary
English?
. What distinguishes technical English from everyday English?

. How can you master technical English?

Exercises
Finish the sentences according to the text:
The total number of languages ...
The numerical distribution of people speaking different

languages ...



3. For each people the language is not only ...

4. The English language is spoken by more ...

5. English is the working language ...

6. Each branch of science and technology has ...

7. The scientific and technological progress has ...

8. The style of the most scientific texts ...

9. Scientific and technical writing is usually ...

10. In order to master technical English...

2. Translate the following sentences taking into account the

Participle:

1. There are languages spoken by only several thousands of

people. 2. The data obtained should be carefully analyzed. 3. If

given opportunity our economy will rapidly develop. 4. Do you

know the man speaking English? 5. Having finished his

experiment the researcher began to analyze the data obtained? 6.

Being a very industrious pupil he worked hard, managed to

make great progress in English. 7. Having returned to Oakland,

Martin Eden lived in poverty, devoting every minute all his time

to literary work. 8. We know Byron as the author of many

lyrical poems devoted to nature and love.

3.Use the appropriate tense forms of the verbs in brackets.

More than two hundred years ago, people (make) ... their own

clothes. They (have, not) ... machines for making clothes. There

(be, not) ... any clothing factories. People (wear) ... homemade

clothes that were sewn by hand. Today, very few people (make)
. their own clothes. Clothing (come) ... ready-made from

factories. People (buy) ... almost all their clothes from stores.

The modern clothing industry (be) ... international. As a result,

people from different countries often (wear) ... similar clothes.

For example, people in many different countries throughout the
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world (wear) ... jeans and T-shirts. However, regional
differences in clothing still (exist)... . For instance, people of the
Arabian deserts (wear) ... loose, flowing robes to protect
themselves from the heat of the sun. In northern Europe, fur hats
(be) ... common in the winter. In the future, there (be, probably)
... fewer and fewer differences in clothing in the world. People
throughout the world (wear) ... clothes from the same factories.
We all (dress)... almost alike in the future? TV shows and
movies about the future often (show) ... everybody in a uniform
of some kind. What you (think)..?

ELECTRIC CURRENT

The electric current was born in the year 1800 when Volta
instructed the first source of continuous current. Since that time
numerous scientists and inventors, Russian and foreign, have
greatly contributed to its development and practical application.

As a result, we cannot imagine modern civilization without
the electric current. We can’t imagine how people could live
without the electric lamp, without vacuum cleaners,
refrigerators, washing machines and other electrically operated
devices that are widely used today. In fact, telephones, lifts,
computers and trains, radio and
television have seen made possible
only owing to the electric current.

Some people are more familiar
with the various applications of the
electric current in their everyday life
than they are with its numerous
industrial applications. However,
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electric energy finds its most important use in industry. Take,
for example, the electric motor transforming electric energy
into mechanical energy. It finds wide application at every mill
and factory. As for the electric crane, it can easily lift objects
weighing hundreds of tons.

A good example which illustrating an important industrial
use of the electric current is the electrically heated furnace.
Great masses of metal melted in such furnaces flow like water.
Speaking of the melted metals, we might mention one more
device using electricity that is the electric pyrometer. The
temperature of hot flowing metals can be easily measured
owing to the electric pyrometer.

These are only some of the various industrial applications of
the electric current serving us in a thousand ways.

Active Words and expressions

application - BukopucTanHs inventor - BUHAX1IHHUK
as for - crocoBHO laboratory — ma6oparopis
current - ctpym to measure - BUMiproBaTH
device - mpuan scientist - HaykoBeIb
electrical - enexTpuunnii to serve - coyxutH
electricity - enmekrpuka temperature - remneparypa
furnace - miu to transform - mepepo6saTu
Exercises

1. Translate the following sentences using a participle:

A. 1. The student is translating an article on refrigerators. 2. The
student has translated an article. 3. The article is translated by
the student. 4. The article is being translated by the student. 5.
The student translating the article is student Novikov. 6. The
article translated by the student is difficult. 7. The translated
article is devoted to electrical furnaces. 8. Translating an article,
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the student used a dictionary. 9. Having translated the article,
the student gave it to the teacher. 10. Having been asked to
translate the article, the student translated it with great interest.

B. 1. Speaking of the electrically operated devices, one can
mention the refrigerator. 2. Having mentioned the name of
Volta, the teacher spoke about his invention. 3. The first source
of continuous current constructed by Volta, appeared in 1800. 4.
Hot flowing metals are often measured by the electric
pyrometer. 5. The pyrometer used in industry is a device
measuring temperature. 6. The pyrometer showing the
temperature of metals melted in furnaces is also an electrical
device. 7. Making this instrument, we could not do without a
machine operated by electricity. 8. Going along the streets, one
can see running trams, trolley-buses, buses and cars. 9. Being
widely used in industry, electrical motors are also used in every
home.

2. Translate the following sentences:

1.EnekTpuyHUil MOTOp, SIKUH MEPETBOPIOE €IICKTPUUHY €HEPTik0
Ha MEXaHIYHY, BUKOPUCTOBYETHCS y MOBCSIKIACHHOMY >KUTTI. 2.
Kaxyun mpo €JeKTpUYHUN CTPyM, MM MOXXEMO 3rajiaTu 1M s
Bonbra. 3. EnekTpuyHuil mOipoMETp BHUMIPIOE TEMIIEPATYPY
posmiaBieHux MetaniB. 4. IlompairoBaBimu Ha (abpuili, Mii
TOBApUIIl BCTYIMB JI0 1HCTUTYTY. S.Bumiproroun temmeparypy
rapsiyux MeETallB, CTYJIEHT KOPUCTYBABCS MIPOMETPOM. 6.
BuMipsiBiin Temmeparypy MeTajga, MU MOYaJIM BUMIPIOBATH
TeMIEpaTypy BOIU.

3. Form four sentences using the words given below:
Model: lift, the, heavy, can, electric, objects, crane.
The electric crane can lift heavy objects.
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1. finds, industry, energy, in, application, electric, wide, a
2. does, study, he, at, not, the, institute
3. day, use, every, do, devices, you, electrical,?
4.the, theatre, go, to, We, yesterday, not, did
4. Put all possible questions to the following sentences:
1. The electric motor finds wide application in industry.
2. Lomonosov is the great world famous scientist.
3. The students of our technical school were at this plant last
week.
5. Form six sentences combining suitable parts of the
sentence

1. The electric current is 1. the energy of position

2. Kinetic energy is 2. electricity at rest.

3. Static electricity is 3. the flow of moving electrons.

4. Potential energy is 4. the energy of motion.

5. The direct current is 5. a discharge of electricity.

6. Lightning is 6.the flow of electrons in one
direction

6. Read and translate the text
Electric fish

The electric fish is mentioned in the oldest writings of man.
History tells us that the Greeks and the Romans knew about it.
They knew, for example, that any man coming into contact with
the electric fish could obtain an electric shock. In later years,
experiments were made to find out the nature and amount of the
shock given by one of them called the electric eel. The so-called
electric eel is found in the tropical waters of South America.

Small electric eels, only one inch long, can give a small
shock. However, by the time they are 6 inches long their
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internal battery gives as much as 200 volts. When it is quite
grown a good electric eel can generate 600 volts. When it is
short circuited, a current of 1 ampere can be obtained. A two-
meter long eel could light a dozen 50 watt lamps.

The electricity in the electric eel seems to be produced at will.
Besides, the discharges take place at speeds from 10 to 100 per
second. It is interesting to mention here, that the eel’s head end
Is positively charged and the opposite end is negatively charged.
By the way, the electric eel has some ability for finding polarity.
Thus, if two charged electrodes are placed in water, even in the
dark, the electric fish which is somewhere near the electrodes,
will move towards the positive electrode, possibly thinking that
it is the head of a friend.

ELECTRICITY IN OUR LIFE

Electricity is considered to be the basis of our civilization.
Electric energy is widely used in industry to power a great
variety of mechanisms and directly in production processes, for
transportation and residential purposes. Such modern means of
communication as telegraph, telephone, radio, television depend
for their operation on electric power.

The greater part of electricity goes to industrial usage.
However, there has been a marked increase in residential and
commercial usage of energy. In agriculture electric energy finds
a great variety of applications, especially in electrification of
mobile agricultural equipment, primarily tractors. Besides,
electric energy Is employed in agricultural processes, using
high-frequency current, ultra-violet and infra-red rays, ultra-
sound, etc.
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Commercial and residential usage
of electric energy is growing at an ever
increasing rate. In the past electricity
was mainly used for lighting. The

!—— progress in electrical engineering has
? led to the development of such
-~ sophisticated and convenient

household appliances as refrigerators,

TV-sets, washing machines, etc. The wider use of these
appliances has resulted in a growing consumption of electric
energy.

It is essential not only to increase the amount of consumed
electric power but also to improve the efficiency of its usage.

The amount of electricity going to industrial and residential
usage from the power system varies both during a day and
during a year. In the morning, when work begins at enterprises,
the light is turned on in apartments and public transport starts
running, energy consumption considerably increases, which is
referred to as the morning peak demand. During the day, the
demand on the power system decreases. In the evening, the
demand on the system is, as a rule, at maximum because this is
the time when the electric vehicles of public transport run at the
shortest interval, street and apartment lights are turned on as
there are numerous electric appliances, such as TV and radio
sets, heaters, etc. During the same hours some enterprises go on
working. In the night-time most electric power users do not
operate and the power demand «drops» low.

The change of seasons is another factor affecting the
consumption of electric energy. For instance, in winter a larger
amount of energy is used for lighting and heating. Energy usage
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Is also dependent on weather conditions. A snowfall increases
the amount of power used for transportation.

An unforeseeable change in energy consumption may occur
In industrial enterprises where the number of units of electrical
equipment operating at the moment and their power may vary
due, for instance, to the re-orientation of a production process or
the introduction of design modification in the articles being
manufactured, etc.

It is impossible to predict exactly the countless number of
factors affecting energy consumption in the power system, since
for objective reason these factors are random in nature. Yet the
time-variation of energy usage is very desirable information if
the performance of an electric power system is to be controlled.

Active Words and Expressions

coal — Byrimis residential — sxutiioBHii

communication—3B’s30k
conventional — tpaguiiiinuii
to convert — neperBoproBaTu
fuel — mamuBo

heat — Terio

to heat — ob6irpiBatu

to light — ocBiTtoBatn

to note— nomivatu

to obtain — orpumyBaTH

to require — Bumararu
pOWer — eHepris

to run — HanpasiATH

ultra-violet — ynprpadionerosuii
SOurce — Kepeno

ultra-sound — ynmeTpassyk

to increase — 36inbIIyBaTH
sophisticated — cknagawmit
appliance — amapar, npuian
consumption — co>xuBaHHS

to improve — mominmryBatu
unforeseeable — nenepenbaucHwmit
vary — 3MIHIOBaTH

countless — 6aratouncensHAN
infra-red rays— iagpauepBoni
IPOMEHI

Answer the following questions
1. In what spheres of life is electricity widely used?
2. What way is electric energy used in industry?
3. Is there the problem of electric power consumption?
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4. How does the amount of electricity we use vary during a day
and during a year?

5. Do the change of seasons and weather conditions affect the
consumption of electric energy?

6. Why is it important to predict the number of factors affecting
energy consumption in the power system?

7. Why is the information about time-variation of energy usage
important?

8. What electric devices do you use at home (at work)?

9. What do the students of Electricity Supply specialty study?
10. What modern computer technology is used to design
electricity supply systems?

Exercises
1. Translatethe following word combinations into Ukrainian:
residential usage;a great variety;modern means of
communication;high-frequency current;an increasing
rate;sophisticated;convenient household appliances;consumption
of electric energy;an unforeseeable change;the countless number
of factors;to improve the efficiency.

2.Finish the sentences according to the text:

1. Electric energy is widely used in...

2. The greater part of electricity goes...

3. ...growing at an ever increasing rate.

4. The progress in electrical engineering has led to the...
5. The amount of electricity going to industrial and...

6. The change of seasons...

7. ...may occur in industrial enterprises...

8. ...reason these factors are random in nature.
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3. Translate the following sentences:

1. Energy issues couldn’t be solved by industrial countries
alone, working in isolation.

2. The need to strengthen cooperation is further underlined by
recent events and developments taking place within as well as
outside the Union.

3. Despite recent economic setbacks, many of the newly emmer-
ging world economies are being fuelled by massive increases in
energy use.

4. This brief description of some methods used in our work
covers only a few of the problems encountered.

5. The resistance being very high, the current in the circuit is
low.

6. The test referred to above can be easily made.

8. There is always water vapour in the air, the amount
depending upon various conditions.

9. Until now we have been discussing reactors from which no
power is being taken.

10. Some of the effects produced by an electric current are
discussed in the following chapter.

4. Fill in the blanks with the correct prepositions (in, on,
next, to, under, over, between).

1. The dresser is ... the bedroom. 2. The shoes are ... the bed. 3.
The clock radio is ... the photo. 4. The night table is ... the bed
and the dresser. 5. The sink is ... the toilet. 6. The mirror is ...
the sink. 7. The table is ... the sofa. 8. The sofa is ... the living
room. 9. The pictures are ... the sofa. 10. The flowers are ... the
television. 11. The telephone is ... the wall. 12. The bowl is ...
the table. 13. The clock is ... the refrigerator. 14. The cabinets
are ... the kitchen. 15. The toaster is ... the refrigerator.
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SOME FACTS ABOUT ATOMS

An atom may be spoken of as the smallest particle of a
substance.

If atoms cannot be seen it does not necessarily mean that they
do not exist. It indicates that any particles, if present, must be
extremely small. There are methods by means of which the
sizes of atoms and their arrangement in molecules can be
determined. One of these methods uses X-ray diffraction.

The results of a number of investigations show that when atoms
are in contact with other atoms in molecules, their radius is as
much as 0.1x10° m (0.1 nm).

Some idea of how small atoms are can be obtained by imagining
one million copper atoms (radius=0.13x10"°
m (0.13 nm)). If these copper atoms are
stacked one on top of the other, the pile will
be as high as the full stop at the end of this
sentence.

In the course of many investigations,
chemists came to a conclusion that the atoms of different
elements are all made essentially of three simple types of units,
which were referred to as protons, neutrons, and electrons.
Electrons fill the space around the nucleus.

Number of electrons=Atomic number.

Number of protons = Atomic number. Very small nucleus.

Number of protons + Number of neutrons = Relative atomic
mass.

The numbers of electrons, protons, and neutrons in an atom

of an element can be calculated if the atomic number and

relative atomic mass of the element are known:

Number of electrons = Number of protons = Atomic




number of element.
Number of protons + Number of neutrons = Relative
atomic mass of element.

It was also found that many elements and compounds are
composed of small numbers of atoms which are held together
in a regular arrangement. These groups of atoms are referred
to as molecules. The gas hydrogen, for example, is composed
of pairs of hydrogen atoms and each pair is called a molecule
and its formula is Ha.

Another example is the compound carbon dioxide which is
composed of molecules, the formula is CO..

The Atomic Model

The electron, the proton, and the neutron gather together into
what can be called the atom.
Our concept of the atom derives from a series of observa-
tions. As a result of these observations, we now believe that
an atom is composed of a cloud of electrons that revolve
about a central core of protons or of protons plus neutrons.
Repeated experiments, which were referred to above, show
that every atom has the same number of electrons as well as
protons. The positively charged protons form the nucleus of
the atom, and balance the positive charges of the protons in
the core of the atom. The neutrons are also found in the
nucleus of the atom.

An atom has already been spoken &%
of as the smallest unit of an
element.

It is known that ninety-two
elements occur in nature, and a

18
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number of others have been made by man in the laboratory.
Every element is a special combination, of protons, neutrons,
and electrons. Each element is identified by the number of
protons in its nucleus and is designated by a name and a
symbol.

Element Number 1 is a combination of one proton and one
electron. Long before its atomic structure was known, this
element was referred to as hydrogen, or “water-former”,
because water forms when hydrogen burns in air. Its symbol is
H. Hydrogen has first place in the list of elements because it has
one proton in its nucleus. Element 1 is followed by Element
Number 2. It consists of two protons and two electrons. It was

named helium, with the symbol He.
Active Words and Expressions

mean — o3HayaTu to obtain — nocsararu
diffraction — qudpakiis statement — TBepKEHHS
to indicate — BkasyBatu essentially — cyrreBo

to determine — BcTaHOBITIOBATH to compose — cknagaTu
extremely — Hag3BHUYaliHO constituent— cyrreBuii
nucleus — siapo to derive — BunoOyBatu
Size— po3Mip unit — oquHUIA

to show — nemoHcTpyBaTH evidence — oueBuHO

as much as — rak 6araro K relative — BimHOCHUI

to stack — HarpoMaKyBaTH to charge — 3apsmxaTu

to fill — 3anmoBHIOBATH

Answer the following questions
1. What is an atom?
2. What does it mean if atoms cannot be seen?
3. What methods are used to determine the sizes of atoms?
4. What is the radius of an atom?
5. What structural units do the atoms contain?
6. What space do the electrons fill?
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7. How can the numbers of electrons, protons and neutrons in
the atom be calculated?
8. How many elements occur in nature?
Exercises

1. Translate the following sentences into Ukrainian:

1. The rate of this reaction can be strongly influenced by high
temperature. 2. The changes in these parameters during
decomposition were followed by a number of other changes. 3.
Common salt was acted upon by sulphuric acid and hydrogen
chloride was produced. 4. His work in this field can be relied
on. 5. They were told about the new discoveries in oil
production. 6. The change in colour was followed by the change
of other properties. 7. Fermi is looked upon as an outstanding
physicist of our time. 8. The results of their investigation can be
referred to. 9. | was asked to attend his lecture on chemistry.

10. Liquid solutions will be dealt with in this chapter. 11. The
qualitative examination of this compound is followed by the
quantitative one.

2. Translate the following sentences paying attention to the
meanings of the word «mean»:

1. In mechanics, force does not mean strength. 2. Electrolysis is
a process by which a chemical reaction is carried out by means
of the passage of an electric current. 3. This means that all the
atoms of any element have the same properties. 4. It is generally
possible by suitable means to separate the constituents of
solutions. 5. Dissociation means the separation of a molecule
into its original constituent atoms. 6. A number of various
complicated problems have been solved by means of computers.
7. At any given temperature the molecules of gases have the
same mean Kinetic energy.
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3. Open the brackets choosing the correct form of the
adjective. Translate the sentences.

1. Atoms are not (smaller, the smallest) particles, but they are
very small. 2. This discovery is (more important, the most
Important) than the previous one. 3. It is much (easier, the
easiest) to make parts of plastics than of metal or wood. 4. This
Is (better, the best) laboratory in our Institute. 5. Aluminium is
(lighter, the lightest) known metal. 6. Hydrogen is (lighter, the
lightest) of the elements. 7. Beryllium is (less, the least) active
member of the group, and there is a regular increase in activity
from metal to metal in the order of increased atomic numbers.
8. Kiev University is (larger, the largest) University in
Ukraine. 9. (More, the most) characteristic chemical property of
hydrogen peroxide is its great oxidizing power.

4. Read the text and retell it:

The Nuclei of Atoms
In 1911 the British physicist Ernest Rutherford carried out some
experiments which showed that every atom contains, in addition
to one or more electrons, another particle, called the nucleus of
the atom. Every nucleus has a positive electric charge. It is very
small. It is about as big as an electron. It is very heavy.

There are many different kinds of nuclei. The nuclei of
the atoms of one element are different from the nuclei of the
atoms of every other element.

5. Choose the Ukrainian and English equivalents:

like PETEITHHO
because of 3BEPTATH yBary
closely STIPO

to result in aapa
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to pay attention TOM Ke 3apsia

nucleus MOI10HMI

the same charge 3HAYCHHS

nuclei 3-3a

means 3acid

meaning IPU3BOIUTH
LIGHTNING

The lightning flash is certainly the earliest manifestation of
electricity known to man, although for a long time nobody knew
that lightning and atmospheric electricity
are one and the same thing. Indeed, for
thousands of years people knew nothing
about thunderstorms. However, they saw
long sparks falling from the dark sky and
heard thunder. They knew that these &
sparkles could kill people or strike their | S8
houses and destroy them. Trying to
understand that dangerous phenomenon,
they imagined things and invented numerous stories.

Take the early Scandinavians as an example. They thought
that thunderstorms were produced by Thor the god of thunder.
Besides his throwing both thunder and lightning at some people
he was a hammer-thrower. According to story, his powerful
hammer had the property of always coming back to his hands
after it had been thrown. The fifth day of the week, that is
Thursday, was named after him. A story like that invented by
those early Scandinavians could be also heard from other
peoples.
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However, time flies. Thunderstorms have long stopped being

a problem that scientists tried to solve. Now everybody knows
that lightning is a very great flash of light resulting from a
discharge of atmospheric electricity either between a charged
cloud and the earth or between charged clouds.
Even now some people do not like being out during a
thunderstorm. Dark clouds cover the sky, turning day into night.
There are lightning flashes followed by thunder which can be
heard for kilometers around. Needless to say, there is always
some danger in a thunderstorm for a very high building or a man
standing in the open field.

Many years ago people learned to protect their houses from
thunderstorms. Coming down from a charged cloud to the earth,
lightning usually strikes the nearest conductor. Therefore, it is
necessary to provide an easy path along which electrons are
conducted to the earth. That Benjamin Franklin invented the
lightning conductor is a well-known fact. The lightning
conductor, familiar to everybody at present, is a metal device
protecting buildings from strokes of lightning by conducting the
electrical charges to the earth.

Franklin’s achievements in the field of electricity were known
to Lomonosov who, in his turn,
made experiments of his own.
Along with other scientific
problems  that Lomonosov
studied was that of atmospheric
electricity. Both Lomonosov and
his friend Professor Rihman
took great interest in it. Both of
them tried to solve the problem
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in question. They made numerous experiments and observations
without thinking of the possible danger. The first electrical
measuring device in the world was constructed by Rihman.
Making experiments of that kind was dangerous and Professor
Rihman was killed by a stroke of lightning while he was making

one of his experiments.
Active Words and Expressions

charge —3apsn electron — enekTpoH
to name after — ma3Batu Ha yecTh ~ Property — BIacTUBICTh
to conduct — mpoBouTH experiment — ocitin
observation — crioctepexeHHS provide — 3abe3neuyBaru
to destroy — pylinyBatu to invent— BuHaxouTH
path — msx scientific — naykoBwmi
discharge — po3psmxenuii lightning — 0auckaBka
phenomenon — ¢penomen solve a problem — BupimryBaru
npoOneMy
Exercises

1. Translate the following sentences, paying attention to the
gerund:

1. Learning English is not an easy thing. 2. His friend began
learning the English language. 3. Studying natural phenomena
without making observations is useless. 4. There are many
methods of solving this problem. 5. On coming home, my father
began watching television. 6. Russian scientists played an
important part in solving the problem of atmospheric electricity.
7. Heat is developed on splitting atoms in the reactor. 8. Seeing
Is believing.

2. Translate the following sentences paying attention to the
gerundial construction:

1. We didn’t know about his being sent to the power station. 2. |
remember my having told her about the experiment. 3. His
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having asked such a question shows that he did not prepare the
text. 4. We know of different experiments being made in this
laboratory. 5. Your having been sent to Leningrad was known to
everybody. 6. Everybody knows about your having worked at
the nuclear power plant. 7. The professor knew about the
students’ going to the power station. 8. The students read about
the new achievements having been made in the field of nuclear
physics. 9. Thanks to the lightning conductor being invented, it
Is possible to protect buildings from strokes of lightning.

3. Put questions to the words in bold type:

1. For thousands of years people knew nothing about
thunderstorms. 2. The fifth day of the week was named after
Thor.3. Lightning is a discharge of atmospheric electricity.

4. The lightning conductor provides an easy path for con-
ducting electric charges to the earth. 5. Rihman constructed the
first electrical measuring device. 6. Experiments on at-
mospheric electricity were made by Lomonosov. 7. Many years
ago people learned to protect their houses from thunderstorms.
8. We use atomic energy for peaceful purposes.

4. Form verbs from the following nouns:

observation, achievement, protection, production, installation,
operation, application, development, heat, generator, inventor,
reader.

5. Translate the following sentences paying attention to the
words in bold type:

A. 1. My friend’s son looks like his father. 2. You may take any
device you like. 3. Some liquids have like properties. 4. Steel
like iron is widely used in industry. 5. A steam turbine is like
any other turbine but it is turned by steam. 6. We did not like the
film that we saw yesterday. 7. Did you like the story that you
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heard at the lesson yesterday? 8. Lightning is an atmospheric
phenomenon that greatly interested some scientists of the past.

B. 1. That the earth revolves about the sun is known to
everybody. 2. It is quite possible that in future coal may be
replaced by nuclear fuel. 3. Atomic energy can serve people but
we must never forget that that energy can also destroy the
world. 4. When an object loses its potential energy that energy
IS turned into kinetic energy. 5. The operation of the motor is
quite different from that of the generator. 6.Everybody knows
that the earth is round. 7. The climate in Kiev is better than that
in London. 8. The film that we saw yesterday was very
interesting.

ATMOSPHERIC ELECTRICITY

Electricity plays, such an important part in modern life that in
order to get it, men have been burning millions of tons of coal.
Coal is mimed instead of its being mainly used, as a source of
valuable chemical substances which it contains. Therefore,
finding new sources of electric energy is the most important
problem that scientists and engineers try to solve. In this
connection one might ask: “Is it possible to develop methods of
harnessing lightning?” In other words, could atmospheric
electricity be transformed into useful energy? Indeed, hundreds
of millions of volts are required for a lightning spark about one
and a half kilometer long. However, this does not represent very
much energy because of the intervals Dbetween single
thunderstorms. As for the power spent in producing lightning
flashes all over the world, it is only about 1/10,000 of the power
got by mankind from the sun, both in the form of light and that
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of heat. Thus, the source in question may interest only the
scientists of the future.

It has already been mentioned that atmospheric electricity is
the earliest manifestation of electricity known to man.
However, nobody understood that phenomenon and its
properties until Benjamin Franklin made his kite experiment.

Benjamin Franklin (January 17, 1706 — April 17, 1790) was
one of the Founding Fathers of the United States. A noted
polymath, he was a leading author, printer, political theorist,
politician, postmaster, scientist, musician, inventor, satirist,
civil activist, statesmen and diplomat. As a scientist, he was a
major figure in the American -
Enlightenment and the history
of physics for his discoveries
and theories regarding
electricity. He invented the
lightening rod, bifocals, the
Franklin stove, a carriage "y
odometer, and the glass e
armonica. He facilitated many
civil organizations, including a fire department and a university.

Franklin gained international renown as a scientist for his
famous experiments in electricity and for his many inventions,
especially the lighting rod. He played a major role in
establishing the University of Pennsylvania and was elected the
first president of the American Philosophical Society. As
accomplished diplomat, he was widely admired among the
French as American minister to Paris and was a major figure in
the development of positive Franco-American relations.

On studying the Leyden jar (for long years the only known
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condenser), Franklin began thinking that lightning was a strong
spark of electricity. He began experimenting in order to draw
electricity from the clouds to the earth. The story about his
famous kite is known all over the world.

On a stormy day Franklin and his son went into the country
taking with them some necessary things such as: a kite with a
long string, a key and so on. The key was connected to the lower
end of the string.

«If lightning is the same as electricity», he thought, “then
some of its sparks must come down the kite string to the key.”
Soon the kite was flying high among the clouds where lightning
flashed. However, the Kkite having been raised, some time
passed before there was any proof of its being electrified. Then
the rain fell and wetted the string. The wet string conducted the
electricity from the clouds down the string to the key. Franklin
and his son both saw electric sparks which grew bigger and
stronger. Thus, it was proved that lightning is a discharge of
electricity like that got from the batteries of Leyden jars.

Trying to develop a method of protecting buildings during
thunderstorms, Franklin continued studying that problem and
invented the lightning conductor. He wrote necessary
instructions for the installation of his invention, the principle of
his lightning conductor being in use until now. Thus, protecting
buildings from strokes of lightning was the first discovery in
the field of electricity employed for the good of mankind.

Active Words and Expressions

lightning rod — rpomoBiaBiz engineer — imxeHep

because of-3-3a instead of — 3amicTh

to burn — cmamoBaru in this connection — y moeqnanHi
to connect — moe1HYBaTH to mention — sragyBatu

to develop — po3BuBaTH POWer — moTy>KHICTh
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discovery — BigKpuTTs to protect — 3axumiaTu
to electrify — enekrpudikyBaru substance — pedoBrHa

Answer the following questions
1. What was the earliest manifestation of electricity?
2. What is electricity?
3.What did the early Scandinavians think about thunderstorms?
4. Who burning millions of tons of coal?
5. What property had Thor’s hammer?
6. Who invented the lightning conductor?
7. What experiments did Lomonosov and Rihman make?
8. What device was constructed by Rihman?
9. Who constructed the first measuring device?
10. What do you know about B. Franklin?

Exercises

1. Translate the following sentences, paying attention to the
gerund:
1. The thunder is caused by heating the air by a spark. 2. A
lightning conductor is a means of protecting buildings from
strokes of lightning. 3. After having studied the phenomenon of
atmospheric electricity, Franklin invented the lightning
conductor. 4. Franklin’s having worked in the field of electricity
Is known the world over. 5. Before making experiments Franklin
made numerous observations. 6. Protecting buildings from
strokes of lightning was impossible before Franklin’s time. 7. A
lightning conductor is capable of protecting buildings from
strokes of lightning.

2. Complete the following sentences using the gerund:
Model: She cannot read English without...
She cannot read English without consulting a dictionary.
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1. My friend went home instead of ... 2. The students went on ...
3. When the teacher entered the classroom, the students stopped
... 4. Have you finished...? 5. | went to bed after ... 6. The
friends spoke of ... 7. You must turn the light off before...

3. Translate the following sentences using the gerund:

1. Tlepm HiX NPOBOIUTU AOCIIJKEHHS, HEOOX1JTHO MPOBECTH
CIIOCTCPCIKCHHAI. 2. barato pOKiB TOMY, JIOOIX HABYHUJIHNCH
3aXMIaTA CBOI JOMIBKH Bij yaapiB OnuckaBku. 3. IcHye Oarato
PI3HOMAHITHHUX CIIOCOO1B 3/100yBaHHSA €IECKTPUYHOTO CTPyMy. 4.
HayxkoBil npo1oBXyBajii BUBYATH HOBE sBUIIE. 5. [TipomeTp —
€ MOPUCTPIA, IO BHUKOPUCTOBYETHCS JJIsi BUMIPIOBAHHS
TeMneparypu Trapsuux MetaniB. 6. DpaHkIIH BUHANIIOB
IPOMOBLJIBIZL I 3aXHCTy OyAiBeNlb BiAg yaapiB OJIMCKaBKH.
7.X0oAUTH TIIMIKK JOy>K€ KOPUCHO. 8. ATOMHHI peaxKTop
BUKOPHUCTOBYIOTh JJIs1 3100yBaHHS aTOMHOI €HEPT1i.

4. Translate the following sentences, paying attention to
both, both ... and:

1. The students made two experiments: they were both
interesting and useful. 2. Both scientists studied atmospheric
electricity. 3. Both of us will work in the institute laboratory
tomorrow. 4. Both Lomonosov and Rihman were great
scientists; both of them studied atmospheric electricity. 5. Both
these devices were constructed in Moscow. 6. Electricity is used
both in industry and in everyday life. 7. Both nuclear power and
solar energy will be widely used in future. 8. The terms
“lightning” and ‘“atmospheric electricity” mean one and the
same thing: both of them are used in literature. 9. Many
scientists and inventors, both Russian and foreign, have greatly
contributed to the development and practical application of the
electric current. 10. Both chemical energy and mechanical
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energy can be transformed into electricity.

5. Fill in the blanks with prepositions:

1. It is dangerous to go a stormy day. 2. Lightning is a very
great flash ... light resulting ... a discharge ... atmospheric
electricity. 3. Protecting buildings ... lightning was the first
discovery ... the field ... electricity used ... the good ... mankind.
4. ... thousands ... year’s people knew nothing ... thunderstorms.
5. Lightning flashes are followed ... thunder which can be heard
... kilometers around. 6. There is always some danger ... a
thunderstorm ... a very high building or a man standing ... the
open field. 7. It is difficult to see a single drop ... water ... the
sea. 8. Some scientists ... the past melted metals ... the help ...
solar furnaces. 9. Modern civilization cannot do... electrical
appliances. 10. Electric current is necessary ... the operation ...
trolley-buses, buses, and modern trains.

FROM THE HISTORY OF ELECTRICITY

There are two types of electricity, namely, electricity at rest
or in a static condition and electricity in motion, that is, the
electric current. Both of them are made up of electric charges,
static charges being at rest, while electric current flows and
does work. Thus, they differ in their ability to serve mankind as
well as in their behavior.

Let us first turn our attention to static electricity. For a long
time it was the only electrical phenomenon to be observed by
man. As previously mentioned at least 2,500 years ago, or so,
the Greeks knew how to get electricity by rubbing substances.
However, the electricity to be obtained by rubbing objects
cannot be used to light lamps, to boil water, to run electric
trains, and so on. It is usually very high in voltage and difficult
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to control; besides it discharges in no time.

As early as 1753, Franklin made an important contribution to
the science of electricity. He was the first to prove that unlike
charges are produced due to rubbing dissimilar objects. To
show that the charges are unlike and opposite, he decided to call
the charge on the rubber-negative and that on the glass -
positive.

Who does not know that the first man to get the electric
current was Volta after whom the unit of electric pressure, the
volt, was named? His discovery developed out of Galvani
experiments with the frog. Galvani observed that the legs of a
dead frog jumped as a result of an electric charge. He tried his
experiment several times and every time he obtained the same
result. He thought that electricity was generated within the leg
itself.

Volta began to carry on similar experiments and soon found
that the electric source was not within the frog’s leg but was the
result of the contact of both dissimilar metals used during his
observations. However, to carry on such experiments was not
an easy thing to do. He spent the next few years trying to invent
a source of a steady, continuous current. To increase the effect
obtained with one pair of metals, VVolta increased the number of
these pairs. Thus the voltaic pile consisted of a copper layer and
a layer of zinc placed one above, another with a layer of flannel
moistened in salt water between them. A wire was connected to
the first disc of copper and to the last disc of zinc.

The year 1800 is a date to be remembered: for the first time in
the world’s history a steady, continuous current was generated.
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VOLTA’S SHORT BIOGRAPHY

Volta was born in Como, Italy,
February 18, 1745. For some years he
was a teacher, of physics in his home
town. Later on he became professor of
natural sciences at the University of
Pavia. After his famous discovery he
travelled in many countries, among
them France, Germany and England. He was invited to Paris to
lecture on the newly discovered chemical source of continuous
current. In 1819 he returned to Como where he spent the rest of
his life. Volta died at the age of 82.

Active Words and Expressions

as well as— rakox, sk i OppOsite — mpoTHICIKHUI
at rest — y cokoi positive— mo3uTUBHUM

to control- xouTpomoBaTu previously— cnepiry
behavior— nmoseninka to remember— mam’sratu
condition — ymoBa the rest of— pemra
copper— mian to travel- nommuproBaru
flow — morix to try— namararucs

in motion—y pyci unlike— Hecxoxuit
negative— HeraTuBHUIA charge— 3apsn

Answer the following questions

1. What types of electricity do you know?

2. What is the difference between electricity at rest and
electricity in motion?

3. What kind of experiments did Galvani carry on?

4. What did Franklin prove?

5. What are the two kinds of electrical charges?

6. Who was the first to produce a steady, continuous current?

7. What was Volta?
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8. What can you say about the behavior of static charges?
9. What did Volta take interest in?

10. What did Volta’s discovery result in?

11. What did Volta’s device consist of?

12. Where did he spend the rest of his life?

Exercises

1. Translate the following sentences paying attention to the
infinitive:

A. 1. We shall translate this article. 2. Do you know this man?
3. They can translate this text without a dictionary. 4. To
translate this article is not an easy thing to do. 5. We want to
translate this article. 6. 1 remember to have seen this man last
year. 7. To study much is to learn much. 8. To master a
language one must work much. 9. The professor to deliver a
lecture at our institute is an outstanding scientist. 10. The
experiment to be carried on is described in this article. 11. Can
this work have been done in such a short time? 12. He must be
reading a newspaper in the reading-room. 13. He was glad to
have been travelling in Europe.

B.1. This is the device to be used in our experiment. 2. The
thermometer is a device to measure the temperature. 3. Where
are the articles to be translated by the students? 4. The letter to
be answered was given to me. 5. The generator is a device to
change mechanical energy into electric energy. 6. Petrov was
the first scientist to study the electrification of metals by
rubbing them. 8. I was the last to answer the teacher’s
questions.
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2. Translate the following sentences paying attention to the
words in bold type:

1. The students carried out an experiment looking at the
thermometer from time to time. 2. The cinema was invented
before my time. 3. It is high time to begin work. 4. Four times
three is twelve. 5. “Am I late?” “No, you are just in time”. 6.
“What is the time?” “It’s dinner time”. 7. The students went to
the club and had a good time there. 8. It took a long time
before people learned to split the atom. 9. | shall be back in no
time. 10. For a long time people did not know that lightning
and atmospheric electricity are one and the same thing. 11.
Lomonosov lectured at the university and at the same time
worked in different fields of science. 12. | work in the
laboratory two times a week.

3. Fill in the blanks with the words one or for:

London is ... of the largest cities in the world. 2.... must
remember that it is necessary to study English at least an hour a
day. 3. As ... rubber it was brought to Europe as early as the 15"
century. 4. ... understands the importance of electricity when ...
sees trams, trolley-buses and trains driven by it. 5. The energy
of the atom is widely used ... peaceful purposes. 6. ... must
know the chemical properties of the atom. 7. We produce rubber
... It i1s quite necessary ... the development of our industry. 8. In
1819 Volta returned to Como ... he wanted to spend the rest of
his life there. 9. This is a more important problem than that....
10. I haven’t got a dictionary, | must have...

4. Give antonyms for the following words:

North Pole, dark, on the one hand, small, arrangement, larger,
magnetized, unfamiliar, like, positive, similar, to rest, in
motion.
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EARLY HISTORY

History shows us that at least 2,500 years ago, or so, the
Greeks were already familiar with the strange force (as it
seemed to them) which is known today, as electricity. Generally
speaking, three phenomena made lip all of man’s knowledge of
electrical effects. The first phenomenon under consideration was
the familiar lightning flash - a dangerous power, as it seemed to
him, which could both kill people and burn or destroy their
houses. The second manifestation of electricity he was more or
less familiar with was the following: he sometimes found in the
earth a strange yellow stone which looked like glass. On being,
rubbed, that strange yellow stone, that is to say amber, obtained
the ability of attracting light objects of a small size. The third
phenomenon was connected with the so-called electric fish
which possessed the property of giving more or less strong
electric shocks. It was known that in some parts of the world
such shocks could be obtained by a person coming into contact
with the electric fish.

Nobody knew that the above phenomena were due to
electricity. People could neither understand their observations
nor find any practical applications for them.

As a matter of fact, all of man’s knowledge in the field of
electricity has been obtained during the last 370 years, or so.
Needless to say, it took a long time before scientists learned
how to make use of electricity. In effect, most of the
electrically operated devices, such as the electric lamp, the
refrigerator, the tram, the lift, the radio, and so on, are less-than
one hundred years old. In spite of their having been employed
for such a short period of time, they play a most important part
in man’s everyday life all over the world. In fact, we cannot do
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without them at present.

So far, we have not named the scientists who contributed to
the scientific research on electricity as centuries passed.
However, famous names are connected with its history and
among them we find that of Phales, the Greek philosopher. As
early as about 600 B.C. he discovered that when amber was
rubbed, it attracted and held minute light objects. However, he
could not know that amber was charged with electricity owing
to the process of rubbing. Then Gilbert, the English physicist,
began the first systematic scientific
research on electrical phenomena. He
discovered that various  other
substances possessed the property
similar to that of amber or, in other
words, they generated electricity when
they were rubbed. He gave the name
“electricity” to the phenomenon he |
was studying. He got this word from |
the Greek “electrum” meaning amber.

Many learned men of Europe began
to use the new word “electricity” in their conversation as they
were engaged in research of their own. Scientists of Russia,
France and Italy made their contributions as well as the

Englishmen and the Germans.
Active Words and Expressions

at least— y kpaiinboMy pasi to mean- o3navatu

to come into contact-Bcrynatoth B to turn one’s attention to —
KOHTaKT IIpUBEPTATH yBary 10

due to— 3aBmsiku more or less—6ibIe 9u MEHIIe
under consideration — toi, 1o needless to say —HeoOXigHO
PO3TIIAAA€TBCA 3a3HAYUTU

to generate —BupoOiaTH famous—Bigommii
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in spite of — He3Baxkaroun Ha neither... nor — wi... Hi
research — mocmikeHHS to take time —3abupatu yac
that is to say —inakie kaxyuu various — pi3HOMaHITHHH

Answers to the following questions
1. Is magnetism and electricity one and the same thing?
2. Do magnets possess the property of attracting iron?
3. Do you know who discovered magnetism?
4. Was the phenomenon of electricity known to ancient people?
5. Did Gilbert work in the field of electricity?
6. Do you carry out experiments on lightning?
7. Is lightning a strong spark of electricity?
8. Can atomic energy be used for the good of mankind?
9. Do you know the history of electricity?
10. Was Phales a German philosopher?
11. Did you study the history of electricity?
12. Have you ever come into contact with an electric fish?
13. Can you do without electricity?

Exercises

1. Fill in the blanks with the following words and expres-
sions:

in the form of, because, because of, to be interested in, to put
into operation, as for, to be named after, in question, to turn
one’s attention to.

1. The discovery ... was made by a well-known scientist. 2.
Moscow University...Lomonosov. 3. Franklin ... making
experiments with atmospheric electricity. 4. ... the electric
current, it is used both in industry and in our homes. 5. The first
atomic power plant in the world ... in June 1954. 6. Professor
Rihman was killed by a stroke of lightning ... he did not think of
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possible danger. 7. Atom finds a wide application ... its ability
of producing heat and energy. 8. The scientists of all over the
world... the use of nuclear power for peaceful purposes.

2. Translate the following sentences and define the non-finite
forms of the verb:

1.The students went on studying the properties of that new
substance. 2. A long time ago people noticed the attracting
ability of the magnet. 3. We heard of that experiment having
been made last week. 4. The pole of the magnet pointing to the
North is called the north pole of the magnet, the South Pole
pointing to the South. 5. There are different ways of producing
electric current. 6. The magnet having the North Pole and the
South Pole, we can use it in the compass. 7. Working at his new
device, the inventor carried out an important research. 8. We
know of his starting some laboratory experiments. 9. An iron
bar placed in the field of a magnet becomes magnetized.

3. Translate the following sentences into English:

1. Posmieruiooun atomu, JIOJAUHA MOXKE OTPUMATH BEIIMKY
KUIBKICTh €Heprii. 2. ICHYIOTh pi3HI BUJIM €JIEKTPOCTAHIIIN, MpH
4oMy TapOBi 3HAXOJATh HIMPOKE BUKOPUCTAHHA B YKpaiHi. 3.
Po3TamioByroun MeTajlieBy pid y MOl Aii MarHity, MM ii
HamarHiuyemo. 4. Ilpamroroun B rainy3l €JIEKTPUKH, BYEHI
3pOoOWJIM 3HAYHUHM BHECOK Y HayKy. 5. BiH 3Hae mnpo Te, 110
[Namineit cTBopuB mepmnii B CBITI Teneckon. 6. Konu Bona
najgae, TO €HEPris MNEPEeTBOPIOETHCS 3 IOTCHIIATBLHOI B
KiHETUYHY. /. S5 4yB, 110 B BalIloOMy MICTI Oyay€e€TbCcsi aTOMHA
CJIEKTPOCTAHIIIS.
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STATES OF MATTER

Among the most important effects of heat is that of changing
the state of matter from a solid to a liquid, from a liquid to a
gas, from a gas to plasma. In effect, some substances are
capable of existing in each of the four possible states under
suitable conditions of temperature and pressure. It is obvious
that the process under consideration also depends on the quality
of the substance as well as on its volume. To effect a change
of state under ordinary atmospheric pressure, it is necessary
either to add or to remove a certain definite quantity of heat.
On adding heat, one may expect a solid to change into a liquid,
and the latter is turned into a gas. In some cases a solid body
may change directly into a gas. Gas, in .
its turn, may be heated to a plasma "JJ’ ~i
state. s

We generally find that each A
substance exists mainly in one given Ny 2 h
state. lIron, for instance, is usually NS5 .
thought of as a solid body, water as a liquid, and air as a gas.
Nevertheless, we are also familiar with the transformation of
the same kind of matter from its usual state to another and that
transformation is effected by supplying or decreasing heat.

For example, we know water to exist in three possible states,
namely: as solid ice which can melt to form the liquid that we
call “water”, water in its turn evaporates to form a gas, that is
to say, first vapour and then steam, when heated to the boiling
point. The student is unlikely to distinguish between the
English terms “steam” and “vapour”. As long as there is still
some water left unevaporated in the container, the steam
formed will not be pure steam but will have some particles of
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" water in suspension. Such steam is said
tliy to be wet steam and one may classify it
as a vapour.

If we take a certain quantity of ice
below the freezing point that is below
| . R 0°C and gradually heat it at a uniform
rate, the temperature may be observed to rise steadily until the
freezing point is reached. At this point the temperature stops
rising and remains unchangeable while melting takes place. A
considerable amount of heat is absorbed in order to effect the
change of state from solid ice to water, while the temperature
remains steady. This heat is said to be latent.

The ice having melted, the water
again rises steadily in temperature
until it begins to boil, turning rapidly
into steam or water-gas. Then, again
there is no rise in temperature and an
even larger amount of «latent heat» is
required but to effect the transformation from water to steam,
without rise of temperature. Besides, this rapid change at
boiling, one may observe as well a gradual change into steam,
even at ordinary temperatures. The process in question takes
place on the surface when water is in an open container, or any
other open place. It follows that in the open there will be a
constant loss from the surface of the liquid and this loss will
increase as the temperature rises. The above phenomenon is

known as evaporation.
Active Words and Expressions

to absorb- mormmuaru surface — moBepxHs
container — mocy1, KOHTCHHED vapour — BUITapOBYBaTHUCS
to effect — BruBatH pure — yucTui
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evaporation — BumapoByBaHHs solid — TBepae TiIO
rapid — mBuaKui latent heat — npuxoBaHe TerIO
state — cran wet steam — BoJiora napa
IN sUspension — y migBieHOMY volume — 06’em
CTaHl
Answer the following questions

1. What are the four states of matter?
2. Can a liquid be changed into a gas?
3. Under what conditions does a substance changed?
4. When is a solid changed into a liquid?
5. What substance exists in three possible states?
6. What is the difference between vapour and steam?
7. What is the freezing point of water?
8. At what temperature does melting take place?
9. What does the term “latent heat” mean?
10. What do we call evaporation?
11. What is the boiling point of water?
12. When does a liquid boil?

Exercises
1. Translate the following sentences:
1. Many substances can exist in more than one of the four
possible states, that state depending on the substance itself as
well as on its volume, temperature, and pressure. 2. Adding heat
we change a solid into a liquid, the latter being changed into a
gas. 3. Efficiency may be defined as output divided by input. 4.
There is always water vapour in the air, the amount depending
upon various conditions. 5. The resistance having been very
high, the current in the circuit was low. 6. Steam is a gas into
which boiling water changes, vapour consisting of the pure
gaseous state together with particles of the liquid in suspension.
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2. Translate the following sentences and define the function
of the gerund:

1. The ampere is the electric unit used for measuring the electric
current. 2. When the boiling point is reached, water temperature
stops increasing. 3. Boiling takes place when the temperature of
water reaches 100°C. 3. It is possible to add a considerable
quantity of heat without changing the temperature of a given
substance. 4. Various liquids have different boiling points. 5.
Melting this metal will not take much time. 6. Even a schoolboy
knows of the ohm being the practical unit of resistance. 7. One
cannot study the early steps of atmospheric electricity without
mentioning professor Rihman who constructed the first
electrical measuring instrument. 8. The student certainly
remembers Volta’s having constructed the first source of
continuous current. 9. When water reaches 100°C, it starts
boiling, in other words, the process of boiling begins.

3. Put the words in these sentences in correct order.
1. putting / Donna / on / is / food / tray / a.

2. line / Mr. and Mrs. Bell / in / standing / are.

3. hot / cooking / in / Ken and Ray / are / kitchen/ the food.
4. paying for / Patty / lunch / is / her.

5. lunch / children/ Kim / eating / with / is / her.

6. hamburgers / children / Kim’s / eating / are.

7. eating / Bob / lunch/ isn’t.

4. Complete the sentences with do, does, is, or are.
1. Jack ... not work at his father’s store. 2. ...you have a job? 3.

Kate ...works at a restaurant. 4. Tom ... working this afternoon.
5. ...you working today? 6. Emily and Sara... working at the ice
cream store this summer. 7. ...Eric planning to get a job this
summer? 8. ... you plan to get a job, too? 9. Dennis ...wears
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jeans to work every day. 10. She ... a carpenter.

GASES, SOLIDS, LIQUIDS AND PLASMA
According to the molecular theory a gas consists of a large

number of molecules which are far apart in comparison to their
diameter. Each molecule moves freely and rapidly in the
straight line except when it meets another molecule or collides
with the walls of its container. As a result of numerous
collisions, the speed of any one molecule constantly changes in
direction and, generally, in amount. A gas being compressed,
these collisions become more frequent. In addition, the speed a
given molecule travels with is greatly
increased when a gas is heated.

The law explaining gas pressure on the
walls of a container due to the collision of
separate molecules was first established
and stated by Daniel Bernouilli, a
Petersburg academician, as early as 1738.
Even today the «Bernouilli effect» is
considered to be one of the basic laws of
thermodynamics.

The principal physical property distinguishing a gas from a
liquid and a solid consists in its ability to expand and occupy all
the space available to it. Gases, therefore, have neither definite
volume, nor definite shape, on the contrary, they take both the
volume and shape of the container into which they are placed.
They readily diffuse. The ease with which the molecules of a
gas diffuse shows not only that they are in rapid motion but also
that the distance between them is large compared with the space
occupied by the molecules themselves, in other words,
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compared with their own size.

It is not difficult to distinguish the
property of a solid from that of a gas. It
may be stated as follows: in the solid phase
or condition the molecules attract each
other strongly and, hence, they are unable g
to move about freely and rapidly as in the 2
case of a gas. Of course, they are also in
motion but they are limited both in the manner and range of
movement. In fact, they are limited to vibrational and some-
times rotational motions. This explains the definite size and
shape of solid bodies which neither flow as do liquids, nor
occupy all available space as gases do. We may consider them
as vibrating about their mean positions with a motion like that
of a weight vibrating at the end of a spring. It is these vibrations
which produce the sensation of temperature. In a hot body the
energy of the vibrations is large and the speed of the molecules,
In passing through their mean positions, is found to be rather
high. On the other hand in a cold body the energy of the
vibrations is less, the speed of molecular motion being greatly
reduced.

What feature distinguishes a liquid from the two other states
of matter? We find that a liquid is not as compressible as a gas.
The reason for a certain degree of compressibility of liquids is
easily understood. The molecules of a liquid are much closer
together than those of a gas. They are free to move but owing to
the closeness of different molecules to each other they are
unable to travel far without colliding with other molecules.
Under such conditions on the one hand the molecules of a liquid
are freer to move than the molecules of a solid but on the other
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hand they are less free to travel than those of a gas.

In short, the molecule of a liquid is in a state of constant
motion without any definite direction. It is quite free to travel
from place to place within the liquid itself; but it cannot easily
leave its surface, i.e. evaporates, because of a rather strong
force of attraction observed between the molecules of any
liquid. This force serves to fix the volume of a given liquid
although its shape is changeable. In other words, liquids have a
definite volume at a given temperature but they do not occupy
all the available space and always take the shape of the
container. They are found, in general, to diffuse much more
slowly than gases do.

The fourth state of matter is considered below.

One of the oldest fields of science is the one of electrical
discharges in gases. Considering special properties of matter in
discharge tubes William Crookes put forward the idea that such
gases should be considered a fourth state of matter namely the
plasma state.

The plasma is first of all an ionized gas in which the charges
of both signs are approximately equal. The plasma is caused by
heating the matter to very high temperatures. Under such
conditions the so-called ionized gas is produced with a great
mass of free electrons forced away from the atoms.

The production of the plasma can
take place in a number of ways.
¥ Among them we find: spark
discharge, arc discharge, chemical
reactions of high energy and
nuclear reactions. One should also
mention here the bombardment of




47

electromagnetic fields or particles of any other origin provided
sufficient energy is available to provide the required work of the
neutral atoms and ions.

An electrical conductivity which can be compared to that of

some metals and strong electrolytes exists in the plasma.
Active Words and Expressions

freely — BinbHO spark — ickpa

rapidly — mBuako solid- TBepae Tino

to compress — cruckaru electrolytes — enexrpoiitu
colliding — 3imrroBxyBaTHuCs liquid — piguna

definite volume — neBuuii 06’em  approximately — npubaus=o
speed of the molecules —
IIBUJIKICTh MOJICKYT

Answer the following questions
What states of matter do you know?
What does gas consist of?
Who first established and stated the law of gas pressure?
What is «Bernouilli effect»?
What is one of the oldest fields of science?
Who was William Crookes?
What is plasma?
The production of the plasma can take place in a number of
ways, isn’t it?

O NO O WDE

Exercises

1. Translate the words and word combinations:

the fourth state of matter; chemical reactions; nuclear reactions;
electromagnetic field; special properties of matter; very high
temperatures; take the shape of the container; vibrations; to
expand; to change a direction; gas pressure; to fix the volume.

2. Finish the sentences according to the text:

1. Each molecule moves...
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2. As aresult of...

3. ...a Petersburg academician, as early as 1738.

4. The principal physical property distinguishing...
5. In the solid phase or condition the molecules...

6. ...fourth state of matter namely the plasma state.
7. The plasma is first of all. ..

8. ...of high energy and nuclear reactions.

9. ...fields or particles of any other origin provided...
10. An electrical conductivity which can be...

3. Complete the sentences with the prepositions of time.
1. Jack goes shopping ... Sundays. 2. Mary and I had a light

lunch ...noon, and then we played tennis ... the afternoon. 3. A:
Hi, Jake. It’s good to see you again. When I saw you ...
December, you were working at the department store. Are you
still working there? B:No. I quit ... March 1%...present, I'm
working at Music Shop. ...the future, | hope to have my own
shop. 4. ... 1997, we moved to this city. We arrived ...night and
couldn’t find our new house. We got a hotel room and found the
house in themorning.5. T like to visit friends ... the evening. I
don’t like to stay home by myself...night. 6. Excuse me. Are
you busy...the moment? 7. A: When did you and your family go
to Copenhagen? B: ... 1991. A: ... the spring or fall? B: We
arrived ... May 10 and left ... the 25th. 8. What are the most
important events that occurred ... the 19" century?

ENERGY
In the language of science energy is the ability to do work.
There are various forms of energy, such as: heat, mechanical,
electrical, chemical, and atomic and so on. One might also
mention the two kinds of mechanical energy-potential and



49

Kinetic, potential energy being the energy of position while
Kinetic energy is the energy of motion. It is well-known that one
form of energy can be changed into another.

A waterfall may serve as an example. Water falling from its
raised position, energy changes from potential to kinetic energy.
The energy of falling water is generally used to turn the turbines
of hydroelectric stations. The turbines in their turn drive the
electric generators, the latter producing electric energy. Thus,
the mechanical energy of falling water is turned into electric
energy. The electric energy, in its turn, may be transformed into
any other necessary form.

When an object loses its potential
energy, that energy is turned into
Kinetic energy. Thus, in the above-
mentioned example when water is
falling from its raised position, it
certainty loses its potential energy,
that energy changing into Kkinetic
energy. We have already seen that
energy of some kind must be employed to generate the electric
current. Generally speaking, the sources of energy usually
employed to produce current are either chemical, as in the
battery, or mechanical, as in the electromagnetic generator.
Chemical sources of current having a limited application the
great quantities of electric energy generated today come from
various forms of mechanical energy.

Rising standards of modern civilization and growing indus-
trial application of the electric current result in an increasing
need of energy. Every year we need more and more energy. We
need it to do a lot of useful things that are done by electricity.
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However, the energy sources of the world are decreasing at the
same time as the energy needs of the world are increasing.
These needs will continue to grow as more motors and melted
metals are used in industry and more electric current is
employed in everyday life. As a result, it is necessary to find
new sources of energy.

The sun is an unlimited source of energy. However, at
present, only a little part of solar energy is being used directly.
How can we employ solar energy directly to produce useful
energy? This is a question which has interested scientists and
inventors for a long time. Lavoisier and other great scientists of
the past melted metals with the help of solar furnaces. Today,
solar furnaces illustrate just one of the numerous ways to
harness the sun. Using semiconductors, scientists, for example,

have transformed solar energy into electric energy.
Active Words and Expressions

application — 3actocyBaHHs motion — pyx

battery — 6arapes generator — reaeparop
to change — 3minoBaTu kinetic — xiHeTHUHMI
chemical — ximiunuii kind — Bun

to drive — mpuBOAUTH B pyX potential — moTenttian
to employ — 3acTocoByBatH to produce — BupoOasTH
energy — exepris source — JKepeno

semiconductor — maniBnpoBigHUK 1O tUrn — moBepTaTH

Answer the following questions
1. Can one form of energy be changed into another form?
2. Does a generator produce mechanical energy?
3. Is the sun an unlimited source of energy?
4. Can we employ solar energy directly?
5. Have scientists transformed solar energy into electric energy?
6. Is potential energy the energy of motion?
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7. Do we need more and more electric energy every year?

8. Are there various forms of energy?

9. Do you use electric energy every day?

10. Can the energy of falling water be used to drive turbines?
11. Is kinetic energy the energy of position?

Exercises
1. Translate the following sentences into Ukrainian:
1. The girl is finishing her work. 2. The work is being finished
by the girl. 3. The girl finishing her work is my sister. 4.
Finishing her work, the girl spoke to her friend. 5. The work
having been finished, the students went home. 6. Having
finished her work, the girl went for a walk. 7. Having been
finished in time, the work was given to the teacher. 8. My
brother finished his work, his friend having helped him. 9. An
object losing its potential energy, that energy is turned into
Kinetic energy. 10. Water falling from its raised position, energy
Is changed from potential to kinetic energy. 11. My friend was
reading an English article, his brother watching television. 12,
Electrical devices find a wide application in every house, a
refrigerator being one of them. 13. There being hydroelectric
station at the waterfall, the energy of the falling water is used to
drive the turbines. 14. The energy sources of the world
decreasing, the scientists must find new sources of energy.
2. Translate the following sentences:
1. Boga, mo mamae, MOXe MNPUBOAUTH TypOiHYy B HAif0. 2.
Kaxyun mpo eHepriro, MU MOTJIM O 3rajjaTi MOTEHIaJIbHY Ta
KiHeTuuHy eHeprito. 3. Ilpaimtoroun B nabopartopii, CTyJIEHT
KOPUCTYBABCS €JIEKTpUUHMMU npwiagamu. 4. I[IpountaBmu
HAyKOBY CTaTTIO, MU Io4ajaud ii mepexiagaTd. 5. XIMidHI
JoKepella CTPyMy 3HAXOMSTh JIMIIE OOMEXKEHE BUKOPHUCTAHHS B
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IIPOMHUCIIOBOCTI.
3. Put all possible questions to the following sentences:
1. Useful energy can be got from a nuclear reactor. 2. After
Avristotle there was little change in the number and kind of
machines in use for nearly twenty centuries.3. Electrical devices
find a wide application in every house.
4. Read and translate the text
Man and his machines

In all his activities man now makes use of a lot of machines.
Although most of these are of quite recent origin, a few simple
ones have come down from ancient times.

The arrow, for example, has been well known to man since
prehistoric times, since it was only by hunting that he could get
his food. The wheel, one of the greatest inventions ever made
by man, is also of prehistoric origin. A two-wheeled carriage is
represented widely in his art and literature. The lever is
probably of equally ancient origin. It is mentioned by the Greek
philosopher Aristotle as a means of lifting a great weight by
using a very small force.

After Aristotle there was little change in the number and kind
of machines in use for nearly twenty centuries. Since then one
new device after another has come to displace others that were
less efficient only to be displaced in turn by other devices still
faster or better. Let us have a look at a few of these changes.

In going from his home in Mount Vernon to New York to be
inaugurated as the first President of America, Washington
travelled in a horse-drawn carriage. The roads were extremely
difficult to travel. The travel of a little over two hundred miles
required seven hard days. That is a speed of about 35 miles a
day. Men could travel by land in only two other ways - on foot
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and on horseback. Within half a century of that time a few short
railways had been built in three different parts of the country.
At first the trains were drawn by horses; in1831 the first steam
locomotive in America was put into use. The «iron horse» soon
proved its efficiency. New lines were designed and old ones
extended. The speed of 35 miles a day had given way to regular
schedules exceeding 35 miles an hour.

In the first decade of the present century it was thought that
the limit of desirable speed had been reached. But the
substitution of diesel and electric engines for steam engines and
numerous other improvements have shown that much higher
speeds may be easily achieved. Modern transportation uses
electricity in many ways. Without it transportation, as is known
today, could not exist.

On the other hand, life today would be unthinkable without
modern means of transportation. To reach any part of the world
Is a matter of hours or days, while a century or two ago it took
weeks, sometimes even months or years.

THE ELECTRICAL PROPERTIES OF MATERIALS
The electrical conductivity of material was first
demonstrated in 1792 by the English experimenter Gray. His
demonstrating this phenomenon made his name well-known
at that time.

It was he who touched a charged glass rod to the end of a
moistened cord and discovered that the cord transmitted the
electricity to a distance of about 1,000 feet.

Today the exploration of the electrical properties of solids
Is disclosing much more interesting phenomena. We know of
many new experiments having been carried out in this field.



All these have turned out to be of fundamental significance in
the understanding of matter, as well as of great technological
Importance.

To begin with, the wide range of electrical conductivities
exhibited by materials is itself a striking fact. The difference
in electrical conductivity between the most conductive sub-
stances (for example, copper and silver) and the most resistive
(polystyrene) amounts, to 23 orders of magnitude.

If we want to understand the extent of this spread, we
should compare it with extremes in the scales of distance. One
might note, for instance, that the ruler needed to measure the
size of the universe is only some 23 orders of magnitude
larger than the mile ruler that measures distance on the earth.

Evidently then, the electrical conductivity (or rather its
inverse resistivity, the quantity used in statements of Ohm’s
Law) is one of the most widely varying of all physical quan-
tities.

The individual materials begin showing great variability in
resistivity according to the conditions of temperature,
pressure and the mixture of component substances.

If a minute trace of gallium or arsenic (one part per billion)

were added to pure germanium, its
conductivity would be increased by two
orders of magnitude (nearly I, 000 fold)
and would rather make it suitable for
using in transistors.
A tiny further addition of the impurity
could increase the conductivity 100,000 *
fold, converting germanium to a con-
ductor.

54
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Similarly silicon and metal oxides such as nickel and tita-
nium dioxide are lowered in resistivity by introducing of
appropriate impurities. Indeed nickel oxide, which is an
insulator in the pure state, is reduced iIn resistivity by 13
orders of magnitude by adding only one per cent of helium.

We know of great changes being produced by changes in
temperature.

Thus a semiconductor can be made a conductor by heating it
to a high temperature or it can be made an insulator by cooling
it to a low temperature.

In contrast, the resistivity of a pure metal is much less
increased by heating and reduced by cooling.

In some cases the change is very abrupt. For example above
150 Kelvin vanadium is a semiconductor, when it is cooled its
resistivity suddenly jumps and it becomes a good insulator.
Some semiconductors and insulators are extremely sensitive to
light. Thus upon illuminating, their conductivity may be several
orders of magnitude higher than it is in the dark. This
phenomenon is called photoconductivity.

Active Words and Expressions

to disclose — BusiBisITH appropriate — BignoBigHMIt
dark — remuuii convert — mepeTBOPIOBATH
INVerse — 3BOPOTHIi evidently — oueBuIHO

to touch — ropkaTucs to reduce — ckopouyBaru
to transmit — nepenaBatu rather — nocutp

tiny — MamoCiHbK Uit resistivity — omipHicThb
trace — puca, IpoCTeKyBaTH to spread — nommuproBatu
magnitude — BeauunHa suddenly — pantom
striking — Bpaxkarounii sensitive — ayTiuBHit

insulator — izomsTOp exploration — nocimimKkeHHs
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Answer the following questions
1. When was the electrical conductivity of material first

demonstrated?
What experiment did Gray carry out?
What is the most resistive substance?
. What do the individual materials show?
. What happens if a minute trace of gallium or arsenic is
added to pure germanium?
6. When are nickel oxide and titanium dioxide lowered in
resistivity?
7. What changes are produced by changes in temperature?
. When does vanadium become good insulator?
9. What phenomenon is called photoconductivity?
Exercises
1. Read and translate the following word combinations:
electrical conductivity, fundamental significance, technological
importance, on the earth, the individual materials, inverse
resistivity, minute traces, suitable for using, extremely sensitive.

SEENEIN

o

2. Make the sentences using the words:
conduct, improve, resist, increase, exist, reduce, -effect,
semiconductor, illumination, resistivity, individual, variability,
fundamental, experimental, technological.

3. Translate the words in the brackets into English:

1. The electrical (nposionicms) of different materials was
investigated by many scientists. 2. Today (docrioxcenns) of the
electrical properties of solids has revealed many interesting
phenomena. 3. To understand (3rauennsa) of this investigation
we must compare it with the previous one. 4. If a
(nanopionimuinr) trace of arsenic were added to pure germani-
um, the conductivity of the latter would increase. 5. Great
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(3minu) can be produced by increasing temperature. 6. In some
(éunaoxax) the change is very abrupt. 7. Some
(nanienposionuxu ma izonamopu) are extremely sensitive to
light. 8. Can you say what principles (roscnroroms) the great
differences in conductivity between metals and insulators? 9.
The resistivity of a pure metal is known to be increased by
heating and (3nusrcena) by cooling.

4. Translate the sentences into Ukrainian:

1. In a crystal of copper, in which the atoms are packed
together, the electrons spread themselves over the wide range.
In contrast to copper, the atoms of the semiconductor ger-
manium turned out to be together, by forming covalent bonds.
3. It is advisable to use a solution whose resistance will be of
about the same order of magnitude as the resistances in the
previous solution. 4. On account of the resistance of tin to the
action of air and water, it is used to coat other metals 5. Having
finished measuring, you should turn off the light. 6. How can
this phenomenon be accounted for? This is a question which in
its turn can be solved only by very experienced chemists. 7. In
order to understand this process one should read some papers
before starting his work. 8. In either of these cases the solubility
of lead will be lowered practically to zero. 9. On account to its
resistance to corrosion, copper is widely used. 10. Trace soft
aluminium which dissolve in solid copper greatly reduce the
electrical conductivity. 11. If this substance is heated and turned
red, cupric oxide is formed. 12. Because of uniform expansion
over a wide range of temperature, mercury is used in
thermometers. 13. As a rule, if the length of a conductor is
doubled, the resistance is doubled too.
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5. Fill in the blanks with prepositions:

1.When you leave the laboratory don’t forget to turn . . . the
light and gas. 2. Mercury is a good conductor . . . heat and
electricity. 3. This can be accounted . . . the increase of

temperature and pressure. 4. The resistances in ohms of these
and other frequently used conductors turned out to have been
carefully measured. 5. When we turn . . . the light and our
electric lamp is burning, the tungsten of the lamp has about 30
times the resistance that it had. 6. The impact of light has an
effect . . . electrical resistivity. 7. The resistance . . . some
conductors was much greater when they carried a large current.
6. Translate the text using a dictionary.
Conductivity

It will be interesting to note that an iron wire of the same
length as a copper one has a greater resistance. Under the
same conditions the copper wire allows more current flowing
than the iron wire. Copper has a greater conductivity.
Conductivity means the ability of carrying the current. The
unit of conductivity is the Siemens or the mho. The unit of
resistance is the Ohm.

In 1826 Ohm found a simple correlation between resistance,
current and voltage. He also 2
observed that if the voltage
remains the same, the greater the
resistance, the smaller the current
IS. So, it can be stated: the current
that flows in a circuit is directly
proportioned to the voltage and
inversely proportioned to the
resistance.




7. Write the translation of the following text:
The Metallic Elements

About seventy-nine of the one hundred substances are
metals. A metal may be defined as a substance which has
large conductivity of electricity and of heat, has a characteris-
tic luster, called metallic luster, and some other properties. In
addition, the electric conductivity increases with decrease in
temperature.

The metals themselves and their alloys are of great useful-
ness to man. The importance of some alloys is due primarily
to their hardness and strength. These properties are a conse-
quence of the presence in the metals of very strong bonds be-
tween the atoms.

For this reason it is of great interest to us to understand the
nature of the forces holding the metal atoms together in these
metals and alloys.

First we should consider an alloy; it is a metallic material
containing two or more elements. It may be homogeneous,
consisting of a single phase, or heterogeneous, being a mix-
ture of phases.

MAGNETISM
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In studying the electric current, we observe the following
relation between magnetism and the electric current: on the one
hand magnetism is produced by the current and on the other

hand the current is produced from magnetism.

Magnetism iIs mentioned in the oldest writings of man.
Romans, for example, knew that an object looking like a small
dark stone had the property of attracting iron. However, nobody
knew who discovered magnetism or where and when the
discovery was made. Of course, people could not help repeating
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the stories that they had heard from |
their fathers who, in their turn, heard |
them from their own fathers and so on.

One story tells us of a man called §
Magnus whose iron staff was pulled to
a stone and held there. He had great
difficulty in pulling his staff away.
Magnus carried the stone away with
him in order to demonstrate its E
attracting ability among his friends. &
This unfamiliar substance was called =
Magnus after its discoverer, this name having come down to us
as «Magnet».

According to another story, a great mountain by the sea
possessed so much magnetism that all passing ships were
destroyed because all their iron parts fell out. They were pulled
out because of the magnetic force of that mountain.

The earliest practical application of magnetism was connected
with the use of a simple compass consisting of one small
magnet pointing north and south.

A great step forward in the scientific study of magnetism was
made by Gilbert, the well-known English physicist (1540-
1603). He carried out various important experiments on elec-
tricity and magnetism and wrote a book where he put together
all that was known about magnetism. He proved that the earth
itself was a great magnet.

Reference must be made here to Galileo, the famous Italian
astronomer, physicist and mathematician. He took great interest
in Gilbert’s achievements and also studied the properties of
magnetic materials. He experimented with them trying to
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increase their attracting power. One
of his magnets, for example, could
lift objects weighing 25 times its
own weight.

At present, even a schoolboy is quite
familiar with the fact that in magnetic
materials, such as iron and steel, the
molecules themselves are minute magnets, each of them having
a north pole-and a south pole. When iron and steel are
magnetized the molecules arrange themselves in a new orderly
way instead of the disarrangement in which they neutralize each
other. Dividing a bar magnet into two parts, one finds that each
of the two parts is a magnet having both a north pole and a south
pole.

Active Words and Expressions

ability — 3gaTHiCTb t0 p0Ossess—BoaomiTH
to attract—-npursarysaru to prove —goBoauTH
to carry out — BUKOHyBaTH physicist —¢izuk
to consist of — ckimagarucs 3 relation — BigHOIIEHHS
force — cuna single — equnuMiA, OMMHUYHUI
iron — 3aimizo steel — cranp
magnetism — MaraeTu3m weight —Bara
to make reference to — poburn
HOTATKH 3
Exercises

1. Translate the following sentences and define the non-
finite forms of the verb:

1. Protecting buildings from strokes of lightning was a great
achievement in the field of electricity. 2. Speaking of the
magnet, the inventor made reference to its property of attracting
iron and steel. 3. Experiments showing the changes in
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substances are very important for industry. 4. The teacher
objects to our translating such an easy text with a dictionary. 5.
People constructed many hydroelectric stations, the one on the
Angara being one of the largest. 6. In studying magnetism, we
cannot help observing the relation between magnetism and the
electric current. 7. Having invented the lightning conductor,
Franklin continued working at the problem of atmospheric
electricity. 8. The experiments having been made, we could to
discuss the results. 9. The atoms of different substances have
different weights, their properties being also different. 10.
Having experimented with electricity and magnetism, Gilbert
wrote a book on magnetism. 11. Gilbert greatly contributed to
the study of magnetism, Galileo taking great interest in his
achievements.

2. Translate the following questions and answer them:

1.Yu icHye 3B’SI30K MK €JICKTPUKOIO Ta MarHeTusMom? 2. Um
3HA€Te BH, XTO BHHaWIIOB MarHerusm? 3. Illo Bu 3HaeTe mpo
atMoc(epHy enekTpuky? 4. XTO J0BIB, IO Hallla 3eMJis €
Benmuye3sHuM MarHitom? 5. IIlo Bu 3Haere mpo MarHeTusm?
6.XTo mikaBuBCs nmocsarHeHHsMH [1a0epra? 7. Ski gocmigu
poBoIUB DpaHKIIH?

3. Translate the following sentences paying attention to the
words in bold type:

1. These electrical devices are very large. Who can help me to
carry them to another laboratory? 2. After the experiment had
been carried out the students carried the devices away.3.
What were the students doing when the teacher came into the
classroom? They were doing the exercises. 4.Why can’t you do
without the thermometer? The temperature of this metal is
known. 5. He could not go to the cinema yesterday. 6.Do not
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turn the light off, I shall go on working.7. | see nothing, turn
the light on, please. 8.0n heating, ice turns into water. 9.
Water, in its turn, turns into ice on freezing.

LASER LIGHT

How does laser light differ from ordinary light? In brief, it is
much more intense, directional, monochromatic and coherent.

We know the light emitted by an ordinary source such as
candle or an incandescent lamp to consist of uncoordinated
waves of many different lengths, that is, it is incoherent and
more or less white. The scientists found the waves of laser light
to be coordinated in space and time and to have nearly the same
length. This  coherence and
chromatic purity and also intensity
of laser light result from the fact
that in a laser excited atoms are
stimulated to radiate light before
they have had time to do so
spontaneously and independently.

The directionality of laser light arises from the geometry of
the laser.

These properties of laser light suggest many uses for it both
in technology and in physics. The scientists consider laser light
to be different from ordinary light even when it merely
illuminates a surface. The surface looks grainy and sparkles.

By means of some instruments it has become possible to
examine materials and physical phenomena in new ways.
Among the most interesting applications of the laser the
probing of materials by the study of their scattering of light
should be mentioned.
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The laser is being applied to probe the internal structure and
behavior of molecules by examining the light-scattering
phenomena. Many investigators are working at the
development of coherent light sources, those ones whose wave-
length can be changed.

Many amplifiers and oscillators have been constructed for
this purpose lately.

Laser light is applied in many fields such as medicine,
biology, industry and so on. We can say scientists made laser
light serve man.

The scientists found the energy density of the image formed
by a lense in a laser beam to be used to heat, melt or even
vaporize small areas of any material. ' ——
Laser is also used to pierce holes in |
diamond.

Soon laser is to be used to cut a |

wide range of materials including
wood and paper.
The scientists work hard to use laser
in all fields of science and life. They expect laser to be widely
used almost everywhere. It will be used for the well-being of
people.

Notes on the Text
in brief — xopoTko
more or less — 6iTbIT Y1 MeHII
result from the fact — BinOyBaroThcs 3-3a TOTO, 1110
light-scattering phenomena —siBuiie po3ciroBaHHs CBiTIIa

NS\

Active Words and Expressions

laser— mazep illuminate—oceiTiroBaTH
intense— iHTCHCUBHUH surface—moBepxHs
coherent— 3B’sI3HiCTh directionality — cipssMmoBaHicTh
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incandescent — posxapeHuii spontaneously — cnorTanHo

diamond — miamaHT chromatic —koapopoBwii
amplifier —mocumoBau Image —BigoOpakeHHsI
monochromatic — uncoordinated —
OJJHOKOJIOPOBUU HECKOOPAMHOBAHUI

merely— Tijabku

Answer the following questions

1. What is the difference between laser light and ordinary
light?

2. What did the scientists find out about the waves of laser
light?

3. What do the properties of laser light suggest?

4. Why did it become possible to examine some materials in
a new way?

5.Which is the most interesting application of laser light
well-known to everybody?

6. Where else can laser be applied?

7. Why the discovery of laser light is so important?

8. What are many scientists working at?

Exercises

1. Open the brackets translating the Ukrainian words into
English:

1. The light emitted by an (zeéuuainum) source consists of
uncoordinated waves. 2. The scientists found the waves of laser
(céimna) to be coordinated in (mpocmopi) and time. 3. Laser
light is different from ordinary light even when it (npocmo)
illuminates a surface. 4. (3a oonomozoro) some instruments it is
possible to examine materials and physical phenomena in new
ways. 5. (Buympiwnsa) structure should be examined much

better.
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2. Fill in necessary word:

1. Laser light differs . . . ordinary light. 2. This difference results
. . . the fact that this light is more intense. 2. ...means . . . some
microscopes we can observe the movement of these particles. 4.
This material was examined . . . new ways. 5. He is working . . .
the problem of using the source of light in industry. 6. Many
new instruments and devices have been built... this purpose
lately. 7. This work consists . . . two parts, the first one having
already been done.

3. Translate the texts in written form using a dictionary:
Energy and Temperature

The concept of energy is as difficult to define as that of

matter. Energy is involved in doing work, or in heating an ob-
ject.
A boulder at the top of a mountain has potential energy. As it
rolls down the mountain side, its potential energy is changed
Into the kinetic energy of its motion. If it were to fail into a lake,
and be slowed down by the friction of its motion through water,
part of its kinetic energy would be changed by friction into heat,
which then would raise the temperature of the boulder and of the
water.

In addition, part of its kinetic energy would be transferred to
the water.

Another kind of energy is radiant energy, visible light,
infrared radiation, X-rays, for example, being radiant energy.
They are all closely similar in nature.

When a mixture of gasoline vapor and air is exploded, energy
Is liberated. This energy is said to be chemical energy.

4. Analyze and translate the following sentences:
1. The products of an exothermic reaction contain less energy
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than the reactants at the same temperature, this energy being
lost to the surroundings. 2. The heat of combustion is known to
be the energy lost on complete combustion of one mole of the
substance. 3. Energy is known to be changed from one form to
another, but it cannot be created or destroyed. 4. The energy is
considered to be heat energy which is transferred to the
surroundings. 5. An atomic reactor getting its energy from a
loss in mass during the nuclear reaction, we consider mass to be
a form of energy. 6. There are many forms of energy, Kkinetic
energy being the energy of motion. 7. A ball rolling along a
smooth surface can be expected to continue rolling along
uniformly unless acted upon by an outside force.

HISTORY OF THE THERMOMETERS

Placing a kettle full of cold water on the fire is quite an
ordinary thing. This time we shall do it to carry out a simple
experiment. Placing a finger into the kettle from time to time,
we find, of course, that the water is gradually becoming hotter
and hotter, until it boils at last. In scientific language we
describe this phenomenon by saying that the temperature of the
water is rising.

However, we need some more exact means of measuring the
difference of temperature than the use of our finger. In effect,
the finger can give us neither exact information, nor numerical
data.

As a matter of fact, the very first step in the development of
heat engineering made it necessary to find a device for
Indicating temperature and for measuring its changes. As is well
known, the thermometer is the very instrument that serves this
purpose.
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As early as 1602, Galileo invented an air thermometer. It
consisted of a glass bulb containing air and connected to a glass
tube, the latter being immersed into a colored liquid. Galileo’s
air thermometer was sensitive not only to temperature changes
but also to changes of atmospheric pressure. The type of
thermometer familiar to everyone at present was first put into
general use as early as 1654. Making the first measuring
instruments was not an easy thing at all. Needless to say, the
most difficult problem of all was that of marking the degrees on
the thermometer, in other words, of graduating the scale. It was
decided at last, to take two fixed points and to divide the
interval between them
into the same number
of degrees. And then,
in 1701 Isaac Newton,
the famous English
scientist, whose name
iIs known all over the
world, constructed a
scale in which the
freezing point of water was taken as zero and the temperature of
the human body as 12°.

Sometime later the German physicist Fahrenheit proved that
the temperature of boiling water was always the same at the
same atmospheric pressure. It might therefore be used as a
second fixed point instead of the temperature of the human
body. As for the liquid used, it was mercury which has been
mostly employed since that time.

On the Fahrenheit scale the boiling point of water is taken as
212° and the freezing point as 32°, the interval being divided
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into 180 equal parts. The scale
under consideration is indicated
by writing the letter F after the
temperature, as for example,
212° F. This scale is mainly used
in English-speaking countries.

So far we have not mentioned

the Centigrade scale. On the Centigrade scale the freezing point
of water is marked 0° and the boiling point is marked 100°C,
the letter C indicating this scale. This temperature scale is
employed in Ukraine as well as in most other countries of the

world.

Speaking of thermometers, one must make reference to the
pyrometer. We know of its being used for measuring
temperatures that are too high for mercury thermometers. We
also know of its finding wide application in industry.

Active Words and Expressions

body- Tino
to boil — xum’ sTutn
boiling point — Touka KuMmHHSA
data — naui
difference — BigMiHHICTB
means — 3acoou

Mmercury — pTyTh

pressure— Tuck
freezing point — Touka

3aMep3aHHs

1. What is this text about?

thermometer— repmomerp

to invent — BuHaxoautu
Instrument— incTpymMeHT

the latter— ocranniii

to rise — migHiMaTu

to put into use — BBeCcTH B Ait0
liquid — pignaa

purpose — meta

Answer the following questions:

2. What do you do if you want to boil water?
3. What is the temperature of boiling water?
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4. What instrument is used for measuring temperature?

5. What did Galileo invent?

6. What do you know about the air thermometer?

7. What is the difference between the Fahrenheit and the
Centigrade scales?

8. What instrument measures the temperature of hot metals?

9. What is the difference between the mercury thermometer
and the pyrometer?

10. When does water freeze?

Exercises
1. Translate the following sentences:
1. For heating a body, we place it in contact with another body
at a higher temperature. 2. There are two diagrams in this figure,
one of them showing the temperature difference. 3. Comparing
the data obtained by our tests is the only means of solving the
problem in question. 4. The instrument for measlring the
temperature of hot flowing metals is similar to that widely used
in our laboratory. 5. The engineers carried out the experiment,
looking at the scale of the thermometer from time to time. 6.
Thermometers are employed for measuring temperature
differences. 7. On the Centigrade scale the freezing point of
water is marked 0°, the boiling point being marked 100°C. 8.
On Dbeing rubbed amber obtained the ability of attracting
objects.

2. Fill in the blanks with suitable words and word com-
binations given below:

colored, Centigrade, amber, measuring, English-speaking

countries, air thermometer, indicating, changes of atmospheric

pressure, scientific.

1. A thermometer is employed for ... temperature and for ... its
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changes. 2. The glass tube was immersed into a ... liquid. 3. As
early as 1602 Galileo invented an ... 4. The ... scale is employed
in Ukraine. 5. ... looks like a yellow stone. 6. The Fahrenheit
scale is mainly used in ... . Galileo’s air thermometer was not
sensitive to ... 7. The scientists worked out the plan of their ...
research.
3. Translate the following sentences paying attention to the
words in bold type:
1. You are the only engineer who speaks both English and
German. 2. This is the only book by Turgenev that I haven’t
read. 3. All countries should use nuclear power for peaceful
purposes only. 4. This phenomenon was studied first by
Sokolov and then by Novikov. 5. Novikov’s result was
certainly better than that of his comrade. 6. Galileo constructed
an air thermometer, some years later a French scientist
constructed another one, in which water was used instead of air.
7. Both Lomonosov and Rihman studied atmospheric
electricity, the latter being Lomonosov’s friend. 8. Lenin’s
letter to American workers was translated into many languages.
9. The last letter of the English alphabet is “z”. 10. Some
students work and study at the same time. 11. This engineer
carried on some experiments on the properties of
semiconductors.
4. Read and translate the text
Boiling

If we heat some water in an open glass container, we can see
that evaporation goes on from the top surface. This evaporation
Is indicated by the clouds forming where the vapour mixes with
the colder air and condenses. We find that the temperature of
water gradually rises until the thermometer registers 100°C. A
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little before this point is reached,
bubbles appear on the sides of the
container. They consist partly of
gases driven from liquid and partly
of water-vapour, for evaporation is
directed into the bubbles. Water is
said to boil when vapour is formed
both at the bottom of the container and at the top of it. The
motion of the boiling water is caused by the bubbles of vapour
rising through the water. The temperature of the boiling water is
constant. This temperature is known as the boiling point of the
liquid.

The boiling point of a liquid is the temperature at which it
boils under some given pressure. When this point has been
reached, further heating does not increase the temperature of the
liquid but only changes it into steam.

When water boils in a container, we say that we see steam
coming out of it. In fact, what we see is not steam at all but fine
water particles. Steam itself is invisible. It is the condensed
steam in the form of fine particles of water that we see.

As liquids always increase in volume when passing into the
vapour state, an increase in pressure always produces an
increase in the boiling point.

Just as solids may under certain conditions be cooled below
their melting points without freezing so liquids may be heated
above their boiling points without boiling.

WHAT IS HEAT?
What makes one thing hot and another cold? What do the
terms «hot and cold» really mean?
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Scientists are known to have worked for a long time to find
an answer to the last question. They decided at last that the
manifestation of heat was caused by a weightless substance or
fluid called «caloric» which flowed from a hot body to a cold
one. However, experience showed that certain heat effects
could not be explained by the above theory, namely: the
development of heat owing to friction as well as the tem-
perature changes during the compression or expansion of a gas.

Lomonosov was the first to state that heat phenomena were
due to molecular motion. His
statement proved to be correct years B
after his death.

At present, we know heat to be a
form of energy. Besides, we are quite
familiar with the fact that all
substances are made up of little
particles called molecules. These are
SO minute that a single drop of water,
for example, is assumed to have
millions of them. Although a drop of
water left on the table may seem to be *
at rest, every one of its molecules is really moving about,
colliding with other molecules, pushing them, and changing
direction. Of course, while one molecule is travelling, all the
other millions of molecules in the drop of water are doing the
same thing.

What process takes place when we place a kettle full of cold
water on the fire, in other words, when we want to heat water?
The molecules begin to move much faster then, so that every
time there is a collision, they jump away from each other much
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farther than they did before. As a result, the drop of water
becomes larger, that is to say, it expands. In scientific language
this property is called expansion.

The faster molecular movement makes the water first warm
and then hot. On taking the kettle from the fire, we expect the
molecules to slow down, and indeed the water begins to get
cold. When our tea is said to be “hot” it really means that its
molecules are travelling very fast. On the contrary, they are
moving more slowly, when the tea is cold.

Although heat and temperature arc certainly connected it is
necessary to understand the difference between them. To show
that similar quantities of heat may produce different effects in
different substances is not difficult at
all. Placing a needle on the fire at the
same time as a kettle of cold water,
we find that the needle is red-hot
before there is any marked difference
in the water temperature.

One must say here that a red-hot
needle receives far less heat than a kettle full of boiling water
but its temperature is nevertheless much higher. On the other
hand, if we place it in the boiling water, although the latter is
certain to possess far more heat than the former, the needle
gives up heat to the water and not vice versa. When two bodies
at different temperatures are brought into contact, we expect the
warmer body to get cold while the colder one will be warmed.
In this case, heat is said to flow from one body to the other by
conduction.

As for expansion caused by heating, it is useless and even
dangerous in some cases while in others one cannot do without
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it. For example, to measure temperature we employ a
thermometer that is the instrument based on the expansion of

bodies when heated.

Active Words and Expressions

to cause — cipuYnHATH to explain — mosicHroBaTH
certain — Bu3HaueHUH friction — tepts
collision — 3iTkHEeHHS molecule — monekya
COMPression — CTUCKAaHHS on the contrary — HaBnaku
conduction — npoBiAHICTb guantity — KiJIbKIiCTh
expansion — po3IMpeHHs to take place — maTu micre
to expect — ouikyBatu to place — po3mimnryBaTu, Ki1acTu
not at all — HickibKY, aXx HisK term — tepmin

Exercises

1. Translate the following questions and answer them

1. o Take Temao?

2. YoMy npumyckaiu, 1o TeIio - Iie¢ HeBaroma peuoBrHa?

3. Uu MOrIm Jr0Au CIOCTEpIraTH ASsKl TEIUIOB] SBUIA?

4. 111o B1AOYBA€THCS 3aBMASIKM TEPTIO Ta CTUCHEHHIO?

5. SIxi TeroBi siBuia (phenomena) BctanoBuB JIoMoOHOCOB?

6. 3 4Oro CKJIaJa€eThCsl peUOBUHA?

/. SIx Ha3WUBaIOTHCSl HAUAPIOHIII YACTKU PEUOBUHU?

8. Illo BimOyBaeThCsI, KOJIU T1JI0 HATPIBAETHCS?

9. Uu icHy€ CyTTEBA PI3HULIS TEMIIEPATYP MK XOJIOJHUM Ta
rapsiauM TiJIom?

10.5Ikuii mpuag BUKOPUCTOBYETHCS JIJISI BUMIPIOBAHHS TEM-

neparypu?

2. Translate the following sentences:

1.Mu 3HaeMo, IO TEIUIOBA EHEPTis — 1€ EeHEpris MoJie-
KYJISIPHOTO pyXy. 2. BioMo, 1110 MOJIEKYJIH PyXal0ThCs B PI3HUX
HanpsiMkax. 3. TpuBanuid yac BBaXKai, IO TEIJIO - 1€
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HeBaroma pedoBuHa. 4. KaxyTh, 10 MOJEKYJIH BOJHU
pyXaroTbCsl IMIBUIIIE, KOJIW 1 HarpiBaroTh. 9.BBaxaroTh, IO
MOJIEKYJIM XOJOJHOI PEYOBHHHM PYyXalOThCs TMOBUIbHIIIE. 6.
Bigomo, 1110 mpu HarpiBaHHi Tija po3MUPOOThCs. 7. CTy1eHTH,
MaOyTh, pPO3YMIIOTh PI3HHUIID MIDK IIOCTIHHMM Ta 3MiHHUM
CTPYMOM.

3. (a) Form verbs from the following nouns:

increase, weight, statement, movement, difference, com-
pression, collision, flow, application, requirement, knowledge,
education, expansion

(b) Use the verbs formed in sentences of your own.

4. Translate the following sentences, paying attention to the
words in bold type.

1. Static charges are known to be at rest. 2. Alternating current
changes its direction many times a second. 3. We know the
electric charges to be positive and negative. 4. Some liquids are
known to conduct current without any changes to themselves. 5.
On the contrary the electrolytes are known to change greatly
when the current flows through them. 6. One can charge
dissimilar objects by rubbing them.

ELECTRIC CIRCUIT

We know the circuit to be a complete path which carries the
current from the source of supply to the load and then carries it
again from the load back to the source. The purpose of the
electrical, source is to produce the necessary electromotive force
required for, the flow of current through the circuit.

The path along which the electrons travel must be complete or
no electric power can be supplied from the source to the load.
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Thus we close the circuit when we switch on our electric lamp.

If the circuit is broken or, as we generally say, “opened”,
anywhere, the current is known to stop everywhere. Hence, we
break the circuit when we switch off our electrical devices.
Generally speaking, the current may pass through solid conduc-
tors, liquids, gases, vacuum, or any combination of these. It may
flow in turn over transmission lines from the power stations
through transformers, cables and switches, through lamps,
heaters, motors and so on.

There are various kinds of electric circuits such as: open
circuits, closed circuits, series circuits, parallel circuits and:
short circuits.

To understand the difference between the following circuit
connections is not difficult at all. When electrical devices are
connected so that the current flows from one device to another
they are said to be connected in series. Under such conditions
the current flow is the, same in all parts of the circuit, as there is
only a single path along which it may flow. The electric bell
circuit is considered to be a typical example of a series circuit.
The parallel circuit provides two or more paths for the passage
of current. The circuit is provided in such a way that part of the
current flows through one path, and part through another. The
lamps in your room and house are generally connected in
parallel.

Now we shall turn our attention to the short, circuit
sometimes called “the short”. The short circuit is produced
when the current is allowed to return to the source of supply
without control and without doing the work that we want it to
do. The short circuit, often results from cable fault or wire
fault. Under certain conditions, the short may cause fire
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because the current flows where it was not supposed to flow.
If the current flow is too great a fuse is to be used as a safety
device to stop the current flow.

The fuse must be placed in every circuit where there is a
danger of overloading the line. Then all the current to be sent
will pass through the fuse.

When a short circuit or an overload causes more current to
flow than the carrying capacity of the wire, the wire becomes
hot and sets fire to the insulation. If the flow of current is
greater than the carrying capacity of the fuse, the fuse melts and

opens the circuit.
Active Words and Expressions

cable — xabenn generally speaking— 3araigom

to carry — nocraBisTH fuse — m1aBkuii 3aMO0IKHUK
closed — Ticuwmii,3akpuTnii to supply — mocrauaru

circuit — maniror switch — BuMukau

complete — nonoBHIOBaTH transmission line — niHis nepenayu
conductor — npoBigHHK load — naBanTaxenus

short circuit — kopoTke open circuit — po3iMKHYTHI
3aMUKaHHS JIAHIIFOT

to deal with — matm cripaBy 3
fault — momkomxeHus

Answer the following questions
1. What is discussed in the text?
2. What do we call an electric circuit?
3. What kinds of circuits do you know?
4. When 1s a “short” produced?
5. What does a short circuit often result in?
6. What safety device is used in the circuit when the current is
too great?
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Exercises

1. Translate the following sentences and define the function
of the infinitive

1. The current is known to flow when the circuit is closed. 2. To
stop the current flow is to break the circuit in some point. 3. To
stop the current flow you must open the circuit. 4. A fuse is
expected to melt and break the circuit. 5. Various switches are
used to open or to close a circuit. 6. A switch is a device to
break or to close the circuit. 7. We know the circuit to be a path
of an electric current. 8. We may expect a short circuit to result
from wire fault. 9. The overloading of the line is likely to
produce a short circuit. 10. Ampere supposed the current to flow
from the positive pole of the source to the negative pole.

2. Fill in the blanks with prepositions, translate the text:

The great French physicist Ampere was an absent-minded
man. One day he was waiting... his friend. The appointed hour
arrived, passed and his friend did not come. As Ampere had to
go ... he took a piece ... chalk and wrote ... his door: “I have
gone ... . [ shall return ... two hours.” And he went... .

He returned two hours later. While he was going upstairs he
worked out a very difficult problem.

“If my friend had come ... the appointed hour,” he said ...
himself, “I should have told him ... this problem. I shall speak ...
him ... it now. Perhaps he will be able to solve it.” So when
Ampere came ... his own door and saw the words written ... it,
he decided that he was ... his friend’s door. “Oh,” said he, “he
has gone...! I am very sorry! Were he ... home, we should
discuss my problem.” And he wrote the following words: “Very
sorry that I have not found you ... home.” Then he went
downstairs again.



80

3. Translate the following sentences and define the function
of the word provided.

1. These electrical devices are provided with rubber insulators.
2. These electrical devices provided with rubber insulators were
produced at a large factory. 3. These electrical devices can work
for a long time provided they are made of high-quality material.
4. The electric current flows provided there is a complete
circuit. 5. Lightning did not strike the house as it was provided
with a lightning conductor. 6. Ohm’s law provided the
possibility of determining resistance provided the voltage and
current were known. 7. The electrons will jump through the air
forming an electric spark provided the potential difference
becomes great enough. 8. The students will be able to translate
difficult articles provided they have dictionaries.

ELECTRIC LAMP

An incandescent electric lamp does not seem to have much
resemblance to a heater but the two devices are similar in many
respects. A lamp is a white-hot wire inside a glass bulb and a
heater is a wire that is only red-hot. The lamp’s filament is
heated by the passage of electric current. It glows because it is
so hot.

Lamps using glowing wires were made as early as 1845 but
they did not work well because all known wires burned or
melted before they got white-hot.
Edison wanted to find a wire that
would not burn or melt at high
temperatures. It was easy enough to
avoid burning. He simply surrounded
the wire by a glass bulb from which
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the air had been pumped out. Now the wire could not burn
because there was no oxygen in the bulb.

But the problem of melting was harder to solve. The carbon-
filament lamp which he produced as a result of thousands of
experiments with different kinds of filaments could operate at a
temperature of about 1900°C. Today instead of carbon filaments
we use tungsten wires which usually operate at 2800°C.
Tungsten is a metal with one of the highest melting points
known. Because of their higher operating temperature tungsten-
filament bulbs give almost 6 times as much light as carbon-
filament bulbs for the same amount of electrical energy.

Lodygin, the well-known Russian scientist and inventor, was
the first to discover the advantages of the metal wire filaments
in comparison with other filaments. It is he who introduced
tungsten filaments in a vacuum. He produced the first
incandescent lamp and demonstrated his invention in 1873,
lighting several Petersburg streets with his lamps. It was the
world’s first practical application of the incandescent lamp for
lighting purposes.

Another Russian inventor, Yablochkov, invented the arc lamp
in 1876. He was working in Paris at that time. His electric
candle, as he called it, consisted of two carbon rods placed in
parallel and separated by an insulating material. The first
alternating current generator was designed and used with the
Yablochkov candle. The electric candle appeared in Paris streets
in 1878. Compared with the existing gas lamps they were so
brilliant that the system was used by many European cities.
Yablochkov’s invention together with the alternating current
generator was a new and simple means of arc lighting.
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Active Words and Expressions
incandescent lamp — 1ammouxa carbon rod — Byraeueswmii

PO3KapIOBaHHS CTPHOKCHb
advantage — nepeBara filament — HuTKa po3KaprOBaHHS
candle — cBiuka lighting — ocBiTieHHs

melt — mnaBuTHCs

Answer the following questions
. What is incandescent electric lamp?
. Why they did not work well?
. What do you know about the carbon-filament lamp?
. Where tungsten was used?
. What discovery was made by Lodygin?
. What do you know about Russian inventor Yablochkov and
his invention?

o OB WD B

Exercises
. Finish the sentences according to the text:
A lamp is a white-hot wire inside a...
...were made as early as 1845 but they did not work well...
The carbon-filament lamp which he...
. ...which usually operate at 2800°C.
. Lodygin, the well-known Russian scientist and inventor...
. Yablochkov invented...
. The first alternating current generator was designed and
used...
8. ...Paris streets in 1878.

~N o g A WN R R

2. Translate the following sentences into Ukrainian:

1. Such conditions can and do occur due to a shortage of
generating plants in this area. 2. It was in our laboratory that the
device in question was first tested. 3. If this system is to serve
as a voltmeter, a resistor has to be added in series. 4. In 1870
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Mendeleyev arranged the elements in the form of a table and of
the periodic law. 5. Provided the magnetic field is produced by
a coil of several turns, its intensity is much greater than if only
one turn were used. 6. Naturally, this circuit can be modified, if
necessary. 7. Evidently, the frequency could be varied to meet
different conditions. 8. It is impossible to say whether future
improvements may not depend on the results of researches. 9.
The decision had to be made as to whether the uranium should
be in the form of long rods.10.It was the diameter of the wire
that we did change to obtain the above results.

3. Put much, many, little or few.
1. My bDbrother is a young teacher. Every day he

spends...timepreparing for his lessons. 2. I know very ...about
this writer. It is the first book | am reading. 3. The students of
our group ask ...questions at the lecture. They want to know
everything. 4. You do not make ... mistakes in your spelling. 5.
Does your sister read ..? - Yes, she does. And your brother? -
Oh, he doesn’t. He has so ... books, but he reads very... 6.Walk
quicker, please. We have very ... time. 7. I am sorry to say, |
have read very ... books by Jack London.

CONDUCTORS AND INSULATORS

All substances have some ability of conducting the electric
current, however, they differ greatly in the ease with which the
current can pass through them. Metals, for example conduct
electricity with ease while rubber does not allow it to flow
freely. Thus, we have conductors and insulators.

What do the terms “conductors” and ‘“insulators” mean?
Substances through which electricity is easily transmitted are
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called conductors. Any material that strongly resists the electric
current flow is known as an insulator.

Let us first turn our attention to conductance that is the
conductor’s ability of passing electric charges. The 4 factors
conductance depends on are. The size of the wire used its length
and temperature as well as the kind of material to be employed.
It is not difficult to understand that a large water pipe can pass
more water than a small one. In the same manner, a large
conductor will carry the current more readily than a thinner one.

It is quite understandable, too, that to flow through a short
conductor is certainly easier for the current than through a long
one in spite of their being made of similar material. Hence, the
longer the wire, the greater is its opposition, that is, resistance,
to the passage of current.

As mentioned above, there is a great difference in the
conducting ability of various substances. For example, almost
all metals are good electric current conductors. Nevertheless,
copper carries the current more freely than iron; and silver, in its
turn, is a better conductor than copper. Generally speaking,
copper is the most widely used conductor. That is why the
electrically operated devices in your home are connected to the
wall socket by copper wires. The electricity has not been turned
off but it has no path to travel from the socket to your electric
lamp. The flowing electrons cannot travel through space and get
into an electrically operated device when the circuit is broken. If
we use a piece of string instead of a metal wire, we shall also
find that the current stops flowing. A material like string which
resists the flow of the electric current is called an insulator.
There are many kinds of insulations used to cover the wires.
The kind used expends upon the purposes the wire or cord is
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meant for. The insulating materials we generally use to cover
the wires are rubber, asbestos, glass, plastics and others.

Rubber covered with cotton, or rubber alone is the insulating
material usually used to cover desk lamp cords and radio cords.

Glass is the insulator to be often seen on the poles that carry
the telephone wires in city streets. One of the most important
insulators of all, however, is air. That is why power
transmission line, wires are bare wires depending, on air to keep
the current from leaking off.

Conducting materials are by no means the only materials to
play an important part in electrical engineering. There must
certainly be a conductor that is a path, along which electricity is
to travel and there must be insulators keeping it from leaking off

the conductor.
Active Words and Expressions

bare wire — oronienuit mpit opposition — omip

to cover — nmokpuBaTu path — msax

electrical engineering — to resist — unHUTH orIip,
€JIEKTPOTEXHIKA ONPATUCS

factor — dakrop rubber — ryma

feature — puca similar — momiOHuMi
insulator — i3omsTop to transmit — nepenaBatu

in the same manner — rakum socket — enexkTpUUHMI MaTPOH
e YMHOM
Answer the following questions

1. What is discussed in the text?

2. Do all substances conduct the electric current easily?

3. What is a conductor?

4. What does conductance depend upon?

5. What materials are the best conductors of electricity?

6. Does temperature influence the conductor’s resistance?

7. What is the difference between a conductor and insulator?
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8. What insulators do you know?
9. Why are power transmission line wires bare?
10. Can we do without insulators?

Exercises
1. Translate the following sentences
1. The methods of solving the problem were discussed at the
lesson. 2. The problem solved opened up new possibilities of
nuclear energy application. 3. The devices the Soviet Union
produces are known all over the world. 4. The data obtained
helped the students in their research work. 5. The measuring
instruments we use in the laboratory were produced in our
country. 6. The power generated was supplied to a number of
factories. 7. The teacher spoke about the device to be tested and
the motor to be started. 8. The material the conductors are made
of must withstand high temperatures.

2. Translate the following groups of words:

research work, research work plan; water pipe, water pipe
material, water pipe material quality; power supply, power
supply increase, power supply increase problem; transmission
line, transmission line wire, transmission line wire insulation;
space investigation, space investigation program, space
investigation program discussion.

3. Translate the following text
Insulator surface treatment
When the insulator is covered with a thin film of conducting
electrolyte, leakage current flows to ground over the insulator
surface and this gives rise to heating. The heat so generated
causes the moisture to evaporate until a dry non-conducting
band is formed around the insulator across which the line to
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ground voltage is impressed. A visible discharge occurs across
this dry band, the roots of which generates considerable heat
and evaporates more moisture causing the dry band to widen.
However the current in the discharge is limited by the resistance
on either side. In the majority of cases, therefore the band
widens to such an extent that the voltage across it is insufficient
to maintain a discharge and extinction occurs.

HEATING EFFECT OF AN ELECTRIC CURRENT

The production of heat is perhaps the most familiar among
the principal effects of an electric current, either because of its
development in the filaments of the electric lamps or, may be,
because of the possible danger from overloaded wires.

As you know, of course, a metal wire carrying a current will
almost always be at a higher temperature than the temperature
of that very wire unless it carries any current. It means that an
electric current passing along a wire will heat that wire and may
even cause it to become red-hot. Thus, the current can be
detected by the heat generated provided it flows along the wire.

The heat produced per second depends both upon the
resistance of the conductor and upon the amount of current
carried through it. As a matter of fact, if some current flowed
along a thin wire and then the same amount of current were sent
through a thicker one, a different amount of heat would be
developed in both wires. When the current is sent through the
wire which is too thin to carry it freely, then more electric
energy will be converted into heat than in the case of a thick
wire conducting a small current.

Let us suppose now that a small current is flowing along a
thick metal conductor. Under such conditions the only way to
discover whether heat has been developed is to make use of a
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sensitive thermometer because the heating is too negligible to
be detected by other means. If, however, our conductor were
very thin while the current were large, the amount of generated
heat would be much greater than that produced in the thick
wire. In fact, one could easily feel it. Thus, we see that the
thinner the wire, the greater the developed heat. On the
contrary, the larger the wire, the more negligible is the heat
produced.

Needless to say, such heat is greatly desirable at times but at
other times we must remove or, at least, decrease it as it
represents a waste of useful energy. In case heat is developed in
a transmission line, a generator or a motor, it is but a waste of
electric energy and overheating is most undesirable and even
dangerous. It is this Waste that is generally called “heat loss”
for it serves no useful purposes and does decrease efficiency.
Nevertheless, one should not forget that the heat developed in
the electric circuit is of great practical importance for heating,
lighting and other purposes. Owing to it we are provided with a
large number of appliances, such as: electric lamps that light our
homes, streets and factories, electrical heaters that are widely
used to meet industrial requirements, and a hundred and one
other necessary and irreplaceable things which have been
serving mankind for so many years. In short, many of the
invaluable electrical appliances without which life would seem
strange and impossible at present can be utilized only because
they transform electric energy into heat.

The production of heat by an electric current is called heating
effect. One might also name it light effect provided the heat in
the conductor is great enough to make it white-hot, so that it
gives off light as well as heat. Take the filament of an electric
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lamp as an example. We know it to glow because of heat. By
the way, were we able to look inside a hot electric iron, we
should see that its wires were glowing too. A similar statement
could be applied as well to almost any electric heating device.
All of them give off a little light and a lot of heat.

Active Words and Expressions

a number of — xinpKicTh Yoroch loss — BTpara

appliance — npuctpiii, npuian negligible — ne3naunmii

to convert — nepeTBoproBaTH principal — royioBHu#

to detect — BusiBysITH, 3HaX0qUTH O remove — ycyBatu

desirable — 6axanmii to send — BinmpaBsaTH

waste — Bigxoau white-hot — po3neuennii 10 Oina

Answer the following questions
1.How can electricity be detected?
2. What are the principal effects of an electric current?
3. Why does the current-carrying wire become red-hot?
4. What does the heat produced per second depend upon?
5. Why is heat developed in a transmission line undesirable?
6. What device turns heat into work?
7. What do we call the heating effect of an electric current?
8. When does the conductor become white-hot?
9. What takes place inside any electric heating device?

Exercises
1. Translate the following sentences and change them
according to the model
Model: The sun is an unlimited source of almost all kinds of
energy.
It is the sun that is an unlimited source of almost all kinds of

energy.
1. Electric energy is changed into heat in the electrical
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appliances.
2. An increase in temperature increases the molecular motion.
3. Ampere showed the difference between the current and the
charges. 4. Electricity is produced at steam power plants. The
heating effect of the current is the subject of this article. 5.
Overheating in transmission lines is most undesirable. 6. Work
produces heat directly or indirectly. 7. The heat engine turns
heat into work.
2. Translate the following word combinations
at least; thanks to; because of; as to; in case; at times; in short;
by means of; in spite of; instead of; all over the world,;
3-32 IIPOMEHHUCTO1 €HEPrii; 3a JOMOMOI'0I0 TEIJIOBOr0O JIBUTYHA,
3aBJISIKM  XIMIYHIA peakiiii; y BHUMAAKy 3MEHIICHHS KIII;
CTOCOBHO TEIJIOBOI BTpaTH; MO KpallHIA MIpl BCEpEIUHI
JaMIIOYKH, 1HOAI 1e¢ OaxaHo, B YChOMY CBITi, 3aMICTh
MEXaHIYHO1 eHeprii.
3. Read and translate the following text.

IF THERE WERE NO ELECTRICITY

At present it is difficult even to imagine the time when there
was no electricity, when people had to do without it.

What would our everyday life be like if there were no
electricity?

Can you imagine a situation when all devices producing
electricity would stop operating?

If this happened in the evening while you were in the cinema,
you would be sitting in the dark without light. Then you would
walk along dark streets. You would try to take a trolley-bus or a
tram, it would be impossible. As there would be no light at
home, you should use either a smoking kerosene lamp or a
candle.
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You would like to use the telephone or to watch TV but they
would not work because they both depend upon the electric
current. This example shows the importance of electricity in
everyday life.

MAGNETICEFFECT OF AN ELECTRIC CURRENT

The invention of the voltaic cell in 1800 gave electrical
experimenters a source of a constant flow of current. Seven
years later the Danish scientist and experimenter, Oersted,
decided to establish the relation between a flow of current and a
magnetic needle. It took him at least 13 years more to find out
that a compass needle is deflected when brought near a wire
through which the electric current flows. At last, during a
lecture he adjusted, by chance, the wire parallel to the needle.
Then, both he and his class saw that when the current was
turned on, the needle deflected almost at right angles towards
the conductor. As soon as the direction of the current was
reversed, the direction the needle pointed in was reversed too.

The above-mentioned phenomenon highly interested Ampere
who repeated the experiment and added a number of valuable
observations and statements. He began his research under the
influence of Oersted’s discovery and carried it on throughout
the rest of his life.

Everyone knows the rule thanks to which we can always find
the direction of the magnetic effect of the current. It is known as
Ampere’s rule. Ampere established and proved that magnetic
effects could be produced without any magnets by means of
electricity alone. He turned his attention to the behavior of the
electric current in a single straight conductor and in a conductor
that is formed into a coil, i.e. (that is) a solenoid.
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When a wire conducting a current is formed into a coil of
several turns, the amount of magnetism is greatly increased.

It is not difficult to understand that the greater the number of
turns of wire, the greater is the m.m.f. (that is the
magnetomotive force) produced within the coil by any constant
amount of current flowing through it. In addition, when
doubling the current, we double the magnetism generated in the
coil.

When winding a coil of wire on an iron core, we obtain an
electromagnet. That the electromagnet is a controllable and
reliable magnet is perhaps known to everyone. It is, so to say, a
temporary magnet provided by electricity. Its behavior is very
simple. The device is lifeless unless an electric current flows
through the coil. However, the device comes to life provided the
current flows. The iron core will act as a magnet as long as the
current continues to pass along the winding.

Active Words and Expressions

to add — nonaBsaru electromagnet — erekTpoMarHir
angle — kyt to establish — 3acrHoByBaTH

to adjust — perymoBaTu to find out — 3’sicoByBatH

as soon as — SIK TiMbKH needle — ronxa

coil — xoTymika to repel — BimmroBxyBaTu

COore — cepiieBrHA rule — mpasmio

constant — mocriiiamiA, He3MiHHUK  Straight — piBHuiA, psmuit
deflection — BigxuineHHs turn — BuTOK

Answer the following questions
1. When was the voltaic cell invented?
2. What did Oersted decide to establish?
3. What did he find out?
4. When did the needle deflect?
5. Who repeated Oersted’s experiments?
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6. Do you know Ampere’s rule?

7. What did Ampere establish and prove?

8. When magnetism is greatly increased?

9. Is the magnetic effect produced when the charges are at
rest?

10. What is an electromagnet?

Exercises
1. Translate the following sentences
1. A current-carrying coil of wire which is long in comparison
with its diameter is called a solenoid. 2. The experiments
Oersted carried on attracted Ampere’s attention. 3. The electric
circuit can be closed, if necessary. 4. It was Ampere who
showed the difference between the current and the static
charges. 5. That the unit of current is named after the famous
French physicist Ampere is probably known to you. 6. When
placing an iron core within a solenoid, we obtain an
electromagnet. 7. The phenomenon Oersted pointed at interested
Ampere greatly. 8. We know that the direction of the magnetic
effect of the current can be found thanks to Ampere’s rule. 9. If
suspended so that it can rotate freely, the solenoid points north
and south when the current flows.

2. Fill in the blanks with suitable words given below:
where, which, when, who, that

1. We know ... Oersted established the relation between the
flow of electric current and a magnetic needle.

2.The great scientists Volta, Ampere and Yablochkov may be
named among those ... have greatly contributed to electrical
engineering. 3. The end ... the lines of force leave the colil after
passing through its core will act like a north magnetic pole. 4. ...
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there is a certain connection between electricity and magnetism
was proved by experiments. 5.... he placed the wire parallel to
the needle he saw ... the needle deflected. 6. A wire ... Is wound
in the form of a solenoid acts like a magnet as long as it is
carrying a current.

3. Translate the following sentences:

1. It is clear that the greater the number of free electrons in a
substance, the better that substance conducts the electric current.
2. An electric current passing through a wire heats that wire. 3.
It is the unit of current that is named after Ampere. 4. That a
solenoid has two poles that attract and repel the poles of other
magnets is a well-known fact. 5. The physics of bodies at rest is
much simpler than that of the bodies that are in motion. 6. There
was a time when lightning was a problem that scientists tried to
solve but at present everybody knows that it is an electric spark
like that produced by the electric machines.

4. Translate the following sentences paying attention to the
words in bold type.

1. Rubber is a very poor conductor of electricity. 2. This is the
very appliance which | need for my experiment. 3. Lomonosov
was born in the family of a poor peasant. 4. All metals are poor
insulators of electric current. 5. Next summer | shall have a rest
in the country. 6. The rest of the story should be translated at
home. 7. Electricity at rest or in a static condition does not
work. 8. Heat causes many chemical reactions. 9. What causes
the electrons to flow along the wire? 10. A short circuit may be
the cause of fire.

5. Fill in the blanks with suitable prepositions:
to equip ...; to depend ...; to compare ...; to consist ...; to
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contribute ...; to be interested ...; to be familiar ...; to point ...; to
look ...

6. Form nouns from the following verbs and translate them:

to invent, to connect, to discover, to achieve, to observe, to
state, to contribute, to conduct, to produce, to operate, to deflect.
7. Translate the following sentences, paying attention to the
words in bold type.

1. Ampere’s contribution to “electrodynamics™ as he called the
new science began in 1820. 2. As it is impossible to detect
electricity by our physical senses, we generally detect it by its
effects. 3. An electromagnet loses its magnetic properties as
soon as the current is turned off. 4. In certain branches of
industry, chemical energy is not so widely used as mechanical
energy. 5. The average speed of all molecules remains the same
as long as the temperature is constant. 7. In order to produce
electricity more economically the generators must be as large as
possible. 8. As a gas is cooled, it loses heat as well as energy. 9.
The magnetic effect of an electric current is the subject of the
present article, as for the heating effect it was dealt with before.

GENERATORS

The dynamo was invented by Faraday in 1831 is certainly a
primitive apparatus compared with the powerful, highly ef-
ficient generators and alternators that are in use today.

Nevertheless, these machines operate on the same principle as
the one invented by the great English scientist. When asked
what use his new invention had, Faraday asked in his turn:
“What is the use of a new-born child?” As a matter of fact, “the
new born child” soon became an irreplaceable device we cannot
do without.
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Although used to operate certain devices requiring small
currents for their operation, batteries and cells are unlikely to
supply light, heat and power on a large scale. Indeed, we need
electricity to light up millions of lamps, to run trains, to lift
things, and to drive the machines. Batteries could not supply
electricity enough to do all this work.

That dynamo-electric machines are used for this purpose is a
well-known fact. These are the machines by means of which
mechanical energy is turned directly into electrical energy with
a loss of only a few per cent. It is calculated that they produce
more than 99.99 % of the entire world’s electric power.

There are two types of dynamos, namely, the generator and the
alternator. The former supplies d.c. which
Is similar to the current from a battery and
the latter, as its name implies provides a.c.

To generate electricity both of them must
be continuously provided with energy from
some outside source of mechanical energy ,
such as steam engines, steam turbines or water turblnes

Both generators and alternators consist of the following
principal parts: an armature and an electromagnet. The
electromagnet of a d.c. generator is usually called a stator for it
IS in a static condition while the armature (the rotor) is rotating.
Alternators may be divided into two types: 1. alternators that
have a stationary armature and a rotating electromagnet;

2. alternators whose armature serves as a rotor but this s
seldom done. In order to get a strong e.m.f., the rotors in large
machines rotate a speed of thousands of revolutions per minute
(r.p.m.). The faster they rotate, the greater the output voltage the
machine will produce.
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In order to produce electricity under the most economical
conditions, the generators must be as large as possible. In
addition to it, they should be kept as fully loaded as possible all
the time. It is interesting to note here that the biggest generators
ever installed at any hydroelectric station in the world.

Active Words and Expressions

armature — sxip to rotate — oOeprarucs

to calculate — migpaxoByBatu scale — mkaJia npunamxy
compared with — nopiBHsHO 3 speed — MIBUAKICTD
construction — 6ymoBa stator — crarop

to equip — oOyagHyBaTH turbine — Typ6ina

to be likely — 6yt cxoxum winding — o6MoTka

machine — mpuctpiii to operate — npuBOIUTH B JiI0

Answer the following questions
1. When did Faraday invent the dynamo?
2. Was Faraday an American scientist?
3. Can batteries supply power on a large scale?
4. What do we need electricity for?
5. What are dynamo electric machines used for?
6. What types of dynamos do you know?
7. What are the principal parts of a generator?
8. In what condition is the stator of an electromagnet?

EXxercises

1. Translate the following sentences:

1. The plants which supply electricity over long distances are
equipped with large alternators. 2.When asked about the
dynamo the student mentioned its inventor. 3. The experiments
Oersted made attracted Ampere’s attention. 4. The armature and
the electromagnet are the principal parts the generator consists
of. 5. That the electromagnets are controllable is a very
important thing, since they can attract and repel magnetic



98

materials. 6. The alternator is a machine that generates a.c. 7. A
bar of iron becomes strongly magnetized if inserted into the
solenoid while the current is flowing.

2. Finish the sentences according to the text:

1. The dynamo was invented by Faraday in...

2. These machines operate on the same principle as...
3.Dynamo-electric machines are used for...

4....the generator and the alternator.

5. To generate electricity both of them...

6. The electromagnet of a d.c. generator is usually called...

7. Alternators may be divided into two types...

8. In order to produce electricity under the most economical
conditions...

3. Translate the text using a dictionary
Plasma generator

As it is well known, electric current can be generated if a
metal conductor continually crosses the lines of force of a
magnetic field. This is the principal feature of all designs of
modern electric generators and electrical engines.

However, a generator can be constructed with nothing moving
inside, thus eliminating the need for a steam turbine. A copper
wire acts as a conductor in ordinary dynamos. However, the
metal could be successfully replaced by a jet of gas heated to a
plasma state. Plasma is a rather new term in science and
engineering. This term denoted another state of matter — the
fourth state besides the solid, liquid and gaseous.

It is caused by heating the matter to a temperature of 4000-
5000°C and higher. In this case the so-called ionized gas is
produced with a tremendous mass of free electrons forced away
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from the atoms. In this state a substance becomes an excellent
conductor of current.
If a jet of plasma is directed between the poles of a powerful
magnet, an electric current would result which could be carried
elsewhere Dby special electrodes. Thus, the rotor with the
conductors, unlike the dynamo, is replaced here by a gaseous
conductor continually crossing the magnetic field.

The efficiency of transforming the energy of fuel heat into
electric current in a plasma generator can be brought to 55-56%,
and even to 70% some day.

TRANSFORMERS

The transformer is a device for changing the electric current
from one voltage to another. As a matter of fact, it is used for
Increasing or decreasing voltage. A simple transformer is a kind
of induction coil. It is well-known that in its usual form it has no
moving parts. On the whole, it requires very little maintenance
provided it is not misused and is not damaged by lightning.

We may say that the principal parts of a transformer are: two
windings that are coils, and an iron core. They call the coll
which is supplied with current the primary winding, or just
primary, for short. The winding from which they take the
current is referred to as the secondary winding or secondary, for
short. It is not new to you that the former is connected to the
source of supply, the latter being connected to the load.

When the number of turns of wire on the secondary is the
same as the number on the primary, the secondary voltage is the
same as the primary, and we get what is called a “one-to-one”
transformer. In case, however, the number of turns on the
secondary winding is greater than those on the primary, the
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output voltage is larger than the input voltage and the
transformer is called a step-up transformer. On the other hand,
the secondary turns being fewer in number than the primary, the
transformer is known as a step-down transformer. The
transformer operates equally well to increase the voltage and to
reduce it. By the way, the above process needs, a negligible
quantify of power. It is important to point out that device under
consideration will not work on d.c. but it is rather often
employed in direct-current circuits.

Transformers are used in stepping up the voltages for
distribution or transmission over long distances and then in
stepplng these voltages down. At the consumer’s end of the line,
‘ in some distant locality, three

. step-down transformers are made
use of to reduce that value (i.e.,
275,000 volts) to 2,300 volts.
Local transformers, in their turn,
are expected to decrease the 2,300
volts to lower voltages, suitable
for use with small motors and lamps. One could have some
other transformers in the systems that reduce the voltage even
further. All radio sets and all television sets are known to use
two or more kinds of transformers. These are familiar examples
showing that electronic equipment cannot do without
transformers.

Active Words and Expressions

to damage — mkoauTH to point out — Bka3zyBaTu
induction coil — inaykiiiiaa maintenance — miaTpuMKa,
KOTYIIIKa 30epexeHHs

INPUt — MOTYXKHICTh, CIOKUBAHHSA ~ Primary — nepBUHHUH
local — micuieBwmii process — mporiec
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negligible — ne3naunwmii secondary — BTOpUHHHMIA
output — BupoOacHHS whole — minuii, yBech

Answer the following questions

1. What is a transformer?

2. What is a transformer used for?

3. Are there any moving parts in a transformer?

4. Can a transformer be damaged by lightning?

5. What are the principal parts of a transformer?

6. How many windings are there in a transformer?

7. What winding is connected to a load?

8. What is the purpose of a step-up transformer?

9. What is known as a step-down transformer?

10. Does a transformer work on d.c.?

11. In what circuits is the transformer used?

12. For what purpose are step-down transformers used?

Exercises

1. Translate the following sentences.
1. The students were asked to carry on the experiment. 2. You
will be given two new magazines. 3. | was told to translate the
instructions. 4. The questions were answered at once. 5. The
new discovery was much spoken about. 6. This house is lived
In. 7. This apparatus is often made use of. 8. The lecture will be
followed by a film. 9. This substance was supposed to have
some important properties. 10. This device is assumed to be the
best for converting heat into work. 11. The new power plant is
known to have been put into operation. 12. This invention was
considered to be of great practical importance. 13. A magnetic
flux Is assumed to consist of magnetic lines of force taken as a
whole.
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2. Translate the following sentences.

1. KaxyTh, 0 Opo LEW NpWiaa MOBa WAE y HONEPEIHbOMY
po3nun. 2. BBaxkanu, 1o CcTpyM Teud€ BIiJI  ITO3UTHUBHOIO
MOTEHIlaja 10 HeratuBHoOro. 3. KaxyTh, 10 Miil TOBapHIil
xopomuid Marematuk. 4. Bimomo, mo JIoMOHOCOB 3acHyBaB
MOCKOBCHKHI YHIBEPCUTET. 5. 3Aa€ThCH, IO 1Sl pEYOBHHA Ma€
JEsK1 1HII BJACTUBOCTI. 6. BioMo, 1110 3MiHHHI CTPYM 3MIHIOE
CBI1M HaIpsIM.

3. Form nouns from the following words using suitable
suffixes:

construct, develop, consider, distribute, deflect, equip, connect,
require, produce, state

4. Translate the following word-combinations:

Ha ocHoBi (4orocs), 3 Ii€i MpWYWHHU, 30UIBIIYBATH HAMpyTYy,
30UIBIIUTA  CTPYM, 3MEHIIUTU CTPYyM, UHUHUTH CYIPOTHB,
CJIEKTPOTEXHIKA, B IIJIOMY, B pe3yJIbTaTl, HACIIpaBi

5. Put 4 types of the questions to the sentences.

1. The Fahrenheit scale is mainly used in English-speaking
countries but it is not used in Ukraine. 2. His scientific activity
lasted but twenty years but in these twenty years he did very
much. 3. Motors are widely employed not only in industry but
also in everyday life. 4. There is but one measuring scale in the
instrument. 5. Everyone took an examination in physics but
student Novikov. 6. A simple transformer is but a kind of
induction coil.

6. Translate the following text:

The primary alternating current produces an alternating
magnetic flux in the iron core, and this alternating magnetic flux
passes through the turns of the secondary winding. According to
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well-known electro-magnetic laws, this flux produces an
alternating e.m.f. or voltage, in the secondary winding. In spite
of the fact that there is no electric connection between the two
circuits - the primary and the secondary - the application of a
voltage to one is known to produce a voltage at the terminal of
the other.

Inefficiency in a transformer is caused mainly by heat losses
due not only to current flowing in the coils but also to unwanted
current induced in the core of the transformer. Currents induced
in the core are generally called “eddy currents”. The flow of
eddy currents is stopped in its progress and the efficiency of the
transformer is increased by constructing the transformer core of
flat sheets of soft iron.

ELECTRIC MOTOR

The electric motor is a device employed for transforming
electrical energy into mechanical energy. We know it to turn
machinery and various appliances.
We have already seen the generator convert mechanical energy
into electric energy. Now, the process is reversed. It is
electricity that is supplied to the machine and it is motion that
we obtain. From all that has been said in the previous articles
about our getting magnetism from electricity and about the
generation of electric current by using magnetism, it is obvious
that generators and motors are similar in certain respects. There
Is certainly some difference in detail but in both of them we find
an armature with windings, a commutator and brushes combined
with an electromagnet for producing the magnetic field.
However, in an electric motor one shunt binding is not sufficient
and a second one called a series winding should be added. “Why
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1s it necessary?”’ one might ask. The fact is that the motor should
have a powerful effect at the very moment when the current is
switched on, as for instance, in an electric tram or a train. A
very strong magnetic field is needed to obtain a so- called
powerful starting torque. This is achieved fey adding a series
winding to the magnetic coils. It is connected not in shunt with
the armature but in series with it. Thus, all the heavy starting
current, passing through the armature winding, now passes
through the series field coil and provides a strong field
necessary for starting, the shunt field winding providing the
running conditions.

No appliance ever created by man has probably such a wide
range of size and such a variety of application as a motor. In
fact, on the one hand, there are all kinds of mighty giants in the
motor world. These giants are known to perform innumerable
operations wherever required. On the other hand, there exist all
kinds of small-sized and even minute motors which are able to
power various complex machines and operate equally well
under any conditions. Much of our farm equipment is also
driven by means of electric motors.

So far nothing was said of what a motor does in our homes. In
a modern home there are many different electric motors in
machines and devices utilized to meet our daily requirements: to
tell the time, to wash clothes, to cool the refrigerator, to clean or
brush various things, to shave, to emulate air in a warm room on
a hot summer day, and so on. In effect, vacuum cleaners,
washing machines, and modern refrigerators do work thanks to
electric motors. It follows that in the electric motor we have a
valuable and powerful appliance capable of fulfilling the
required operations exactly and with just the desirable power
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and rate of motion. It is readily switched on, at will, and it
continues running until we switch it off. There are often cases
when it is simply impossible to replace it by any other means. In
short, the motor finds application in industry and engineering, in
agriculture and transport, in our homes.

Active Words and Expressions

brush — mitka so-called — Tax 3Banuii
commutator — nepeTBoproBau field winding — oomoTka
CTPyMY 30yKEHHS

to exist — icHyBatn sufficient — qocrarHiii

it follows — BigmoBigHO torque — oGepraTu, CKpy4IyBaTH
to fulfill — BukonyBaTH Mighty — MOryTHIl, BeIHYE3HUN
to perform — BukonyBatu variety— pi3HOMaHITHICTb

rate — cTymiHb, po3psia shunt— myHT, MaHeBpyBaTH

to replace— 3amimnyBaru

Answer the following questions
1. What device is discussed in this text?
2. What is a motor employed for?
3. What kind of motors do you know?
4. What does the generator do?
5. What parts of a motor do you know?
6. What is a very strong magnetic field needed for?
7. What does the shunt field winding provide?
8. What does a motor do in our homes?
9. Do motors serve you every day?
10. Where does a motor find its wide application?

Exercises
1. Complete the following sentences:
1. A transformer is a device which ...
2. A dynamo is a machine which ...
3. A battery is a device which ...
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4. A switch is a device which ...

5. An engine is a machine which ...

6. A thermometer is a device, which ...
7. A motor is a device which ...

8. A generator is a machine which ...

2. Translate the following sentences:

The flow of current being reduced, the speed of the motor is
decreased. 2. It is on the above basis that all our power plants
are constructed at present. 3. We know of this substance having
been used owing to its high quality. 4. Copper being a good
conductor, we were asked to use it when carrying on our
research work. 5. By changing the value of the resistance, we
can increase the current. 6. Having been used for a long time,
the instrument lost its former quality. 7. Were that solid
substance heated, it would greatly expand. 8. To observe is the
primary rule of any experiment. 9. The professor wants us to
turn our attention to the problem of semiconductors. 10. The
new invention proved to be of great practical importance.

3. Translate the following sentences using the Passive Voice.

1.3aBTpa OyayTh oTpuMaHi HOBI npuiaau. 2. CryaeHTaM Oyiu
HaJlaHl HoB1 1HCTpyKIi. 3. IIpo OCSATHEHHS LLOTO BYEHOIO
O0araTo roBopsTh. 4. MeHe NMONMpOCUIN MPOBECTH IEH AOCHTI.
S.0Ipukiag OyB NMpoAEeMOHCTpPOBaHUM micis mpasuia. 6. Ham
ToKa3aay HOBi MaTepianu. 7. IX HaBYAIOTH IHO3EMHUM MOBaM. 8.
Byopa BoHHM BimmoBinu Ha mi ymern. 9. Moro crarrs Oyna
nepekiageHa anriiicekoro. 10.CyuacHa mabGopartopis Oyje
BIJIKpUTA BOCEHH.
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FAULTS OF MOTORS AND WAYS OF THEIR REPAIR
Motors may have different faults. A faulty motor does not start,
or, when it is started, it operates at an excessive speed. Its
brushes may spark and its windings and the commutator maybe
overheated and burnt. Besides, a motor may produce an
abnormal noise, etc. All these and other faults should be

detected and repaired.

In case the motor does not start it may have different faults.

Possible causes of faults

Ways of repair

1. Fuses are faulty.

1. Replace the fuses.

2. Motor is overloaded.

2. Reduce motor load.

3. Circuit in armature winding
has an open.

3. Repair the armature
winding.

In case the motor, when started, stops:

1. Rheostat is shorted.

1. Check the rheostat and
repair it.

2. Rheostat switches from one
position to another.

2. Slow down operation of
rheostat handle.

Brushes may

spark in case:

1. Motor is overloaded.

1. Reduce the load and remove
overload.

2. Brushes are in poor
condition.

2. Replace the brushes.

3. Pressure is low.

3. Adjust the pressure.

4. Pressure is excessive.

4. Adjust the pressure.

In case the armature winding is overheated:

1. Motor is overloaded.

1. Remove the overload.

2. Ventilation fails to operate
properly.

2. Check for slowing down the
speed ofthe motor.

In case of abnormal motor speed:

1. Motor is overloaded.

1. Reduce the load.

2. Rotor circuit has poor

2. Repair the shorting
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contact. mechanism.

In case rotor brushes agaist stator:

Rotor brushes against stator. | Adjust air gap.

Active words and expressions

to repair — pemoHTyBaTH slow — noBinbHMIA

gap — 3a3op excessive — HaUIUIIIKOBUH
spark — ickpa check — nepeBipka
speed— mIBUIKICTB to adjust — perymroBaTu
noise — mym brush — mirka

Answer the following questions
1. When does a motor operate poorly?
2. What should be done in case the motor is overloaded?
3. What should be done in case the fuses are faulty?
4. What should be done in case the rheostat is shorted?
S. What should be done in case the brushes spark?
6. What should be done in case the pressure is low?
7. What should be done in case the ventilation does not operate?
8. What should be done in case the rotor brushes against stator?
Exercises
1. Translate the words and word-combinations:
air gap; commutator; stator; to contact; contact; brush sparks;
slow speed; rotor; excessive speed; safety devices; process.
2. Are the words: spark, short, slow, brush, fault, load, test
nouns? Are they verbs? Translate the sentences into
Ukrainian.
1. New motors are given a no-load and under a load tests.
2. When the motor is tested it should produce no abnormal
noise.
3. In case this noise appears the motor must be disconnected.
4. This generator must be checked; one should give it a test.
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5. The motor’s brushes seem to be sparking. Can you see the
sparks?

6. The windings of the coil are shorted. I have detected a short in
the windings.

7. The armature rotates slowly; let’s check it up!

8. The speed of rotation is too excessive; it must be slowed
down.

9. In case the rotor brushes against the stator, the motor operates
slowly. The faulty brushes should be replaced.

3. Translate the following sentences:

1. It was in our laboratory that the device in question was first
tested. 2. If this system is to serve as a voltmeter, a resistor has
to be added in series. 3. In 1870 Mendeleyev arranged the
elements in the form of a table and of the periodic law. 4.
Provided the magnetic field is produced by a coil of several
turns, its intensity is much greater than if only one turn were
used. 5. Naturally, this circuit can be modified, if necessary. 6.
Evidently, the frequency could be varied to meet different
conditions. 7. It is impossible to say whether future
improvements may not depend on the results of researches. 8.
The decision had to be made as to whether the uranium should
be in the form of long rods. 9. Unless they apply new devices, it
will be necessary to proceed as follows. 10. It was the diameter
of the wire that we did change to obtain the above results.

METERS
Among the most common meters used there are the ohmmeter,

the ammeter and the voltmeter. The ohmmeter 1s used to
measure the value of resistance. It consists of a milliammeter
calibrated to read in ohms, a battery and resistors.
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The meter is connected in parallel and the circuit is not opened
when its resistance is measured. The readings on the scale show
the measured value. The ammeter is used to measure the value
of current. When the ammeter is used the circuit should be
opened at one point and the terminals of the meter should be
connected to it. One should take into consideration that the
positive terminal of the meter is connected to the positive
terminal of the source; the negative terminal to the negative
terminal of the source. The ammeter should be connected in
series. The readings on the scale show the measured value.

A wattmeter is used to measure the value of power. It is
connected to the circuit directly. A wattmeter consists of coils:
two fixed coils and a coil which moves in the magnetic field
produced by the fixed coils.

Wire used for the coils must have a high resistance; the fixed
coils are in series with the load, the moving coil is connected
across the line in series with a resistance. When a wattmeter is
used, the readings on its scale show the value of power being

used.
Active Words and Expressions

meter —BuMiproBaIbHUN to take into consideration -—
IPUCTPi Opatu 10 yBaru

battery — 6arapes scale — mkana

readings — moka3HUKY MUY terminal — krema

to measure — BumiproBaTH in this way — TakuM YHHOM

Answer the following questions
1. What is the ammeter used for?

2. What is the voltmeter used for?
3. What is the ohmmeter used for?
4. \What terminals does a meter have?
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5. Should the measured circuit be opened when the voltmeter is
used?
6. Should the measured circuit be opened when the ammeter is
used?
7. In what way should the voltmeter be connected to the circuit?
8. In what way should the ammeter beconnected to the circuit?
9. What is the difference between a voltmeter and an
ammeter?10.What is the wattmeter used for? What does it
consist of?
11. What common meters are used to measure the values in a
circuit?
Exercises
1. Complete the sentences using the correct variant:
1. The ammeter is...
a) a common Meter.
b) an uncommon meter.
2.In order to measure the value of current...
a) the ohmmeter 1s used.
b) the voltmeter is used.
c) the ammeter is used.
3. A meter has...
a) positive terminals only.
b) negative terminals only.
c) positive and negative terminals.
4. When the ammeter is used...
a) the circuit should be opened.
b) the circuit should not be opened.
5. The ammeter should be connected...
a) in series.

b) in parallel.
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6. One should take into consideration that...

a) the positive terminal should be connected to the negative
terminal.

b) the positive terminal should be connected to the positive
terminal of the source.

2. Translate the following sentences into Ukrainian:
1. The amount of heat energy added as the result of agitation

was found to be negligible, no rise in temperature being
observed. 2. On leaving the oil separator, the exhaust steam is
diverted into two parts, part of it entering the feed water heater
and the remainder flowing to the heating system. 3. These ma-
terials being unsuitable for many reasons, some others must be
found to replace them. 4. Maxwell’s equation led to Hertz
discovering radio waves which, in turn, resulted in Popov’s
inventing wireless telegraphy and all the subsequent brilliant
developments in radio engineering. 5. To observe is the primary
rule of any experiment. 6. To prevent rust the exposed parts of
the mechanism under consideration should be covered with a
thick coat of paint.

3. Insert is, are, was, were in the story.
George Washington ... born in Virginia. He...the first president

of the United States.Before that, he...the commander-in-chief of
the Continental Army during the American Revolution.
Washington stayed with his soldiers when conditions ... very
bad. He...a man with a strong sense of duty. Today,
Washington’s Birthday...a holiday. Most schools... closed on
that day. However, stores...open on Washington’s Birthday, and
there ... lots of Washington’s birthday sales.
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TRANSMISSION LINES
A power system is an interconnection of electric power stations

by high voltage power transmission lines. Nowadays the
electricity is transmitted over long distances and the length of
transmitting power lines varies from area to area.
A wire system is termed a power line in case it has no parallel
branches and a power network in case it has parallel branches.
According to their functions, power lines and networks are
subdivided into transmission and distribution lines.
Transmission lines serve to deliver power from a station to
distribution centers. Distribution lines deliver power from
distribution centers to the loads.
Lines are also classed into:

overhead; indoor; cable
(underground).

Overhead lines include line
conductors, insulators, and

supports. The conductors are
connected to the insulators, and
these are connected to the supports. The greater the resistance,
the higher are the heating losses in the conducting wires. In
order to reduce the losses, a step-down transformer can be used.

Indoor lines include conductors, cords, and buses. The
conductor may include one wire or a combination of wires not
insulated from one another. They deliver electric current to the
consumers.

As to underground lines, they are used in city areas.
Accordingly, they are used in cities and towns, and in the areas
of industrial enterprises.
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Active Words and Expressions

area — mioia, o6JacTh cord — poBin

to distribute — po3noninatu as to — uo 1o

distance — BizcTaub bus — muna

to support — migTpumMyBaTH accordingly — BignoBigHO
network — enekTpuyHa Mepexa long distance — 3HauHa BijCcTaHb
to term — masuBaru enterprise — miAIpUEMCTBO
distribution centre — power consumption —
PO3MOALTHUHM LIEHTP CIOKMBAHHS €JIEKTPOCHEPrii

to divide — ginutu support — mora,omnopa

Answer the following questions
1. By what means is electric power system transmitted?
2. Which system has no parallel branches?
3. Into what groups are all the transmitting lines classed?
4. What components does an overhead line have?
5. What elements do conductors consist of?
6. In what areas are overhead (underground) lines used?
Exercises
1. Translate the following word- combinations:
interdependent city areas, interacting underground lines,
interconnected overhead lines, transmitting power lines,
transmission and distribution lines, overhead lines, step-down
transformer, indoor lines, underground lines.
2. Finish the sentences according to the text:
1. ...voltage power transmission lines.
2. A wire system is termed a power line in case...
3. ...subdivided into transmission and distribution lines.
4. Lines are also classed into...
5. The greater the resistance, the higher are. ..
6. Indoor lines include...
/. The conductor may include one wire...
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8. ...and in the areas of industrial enterprises.
3. Translate the text in writing:

Dynamo
Dynamo is a common device for converting mechanical energy

into electric energy. This process depends on the fact that if an
electrical conductor moves across a magnetic field, an electric
current flows in the conductor.

Usually a dynamo includes an electromagnet, called the field
magnet, between the poles of which a suitable conductor,
usually in the form of a coil, called the armature, is rotated. The
mechanical energy of the rotation, in the form of a current in the
armature, is thus converted into electric energy.

4. Correct the following sentences.
1. 1 did went to the movies last night. 2. She didn’t ate at the

Chinese restaurant. 3. When they visited San Francisco? 4. Who
you did call? 5. Who call you last night? 6. Why she called her
mother this morning? He had not any money. 8. Where fell
you? 9. Did she drank a glass of milk? 10. Where was she
findthe ring? 11. You didn’t finished your dinner.

CAPACITORS

A capacitor is one of the main elements of a circuit. It 1s used
to store electric energy. A capacitor stores electric energy
provided that a voltage source is applied to it. The main parts of
a capacitor are metal plates and insulators. The function of
insulators is to isolate the metal plates and in this way to prevent
a short.

Two common types of capacitors in use nowadays: a fixed
capacitor and a variable one. The plates of a fixedcapacitor
cannot be moved; for this reason its capacity does not change.
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The plates of a variable capacitor move; its capacity changes.
The greater the distance between the plates, the less is the
capacity of a capacitor. Variable capacitors are commonly used
by radiomen; their function is to vary the frequency in the
circuit. Fixed capacitors are used in telephone and radio work.
Fixed capacitors have insulators produced of paper, ceramics
and other materials; variable capacitors have air insulators.
Paper capacitors are commonly used in radio and electronics;
their advantage is their high capacity: it may be higher than
1,000 picofarad.

Besides, electrolyte capacitors are highly in use. They also
have a very high capacity: it varies from 0.5 to 2,000
microfarad. Theirdisadvantage is that they change their capacity
when the temperature changes. They can operate without a
change only at temperatures not lower than 40°C. Common
troubles in capacitors are an open and a short. A capacitor stops
operating and does not store energy in case it has a trouble. A
capacitor with a trouble should be substituted by a new one.

Active Words and Expressions

capacitor — xonaeHcaTop to move — pyxatu (cs)
insulator —izomnsTOp to prevent — 3ano0biratu
frequency — gactora reason — mpu4nHa

distance — Bizcraup for this reason— 3 miei npuunHM
advantage — mepeBara besides — okpim ToTO
disadvantage — Heomik provided that — 3a ymoBwu 1110
plate — aHon part — yactuHa

to apply — 3actocoByBatu

Answer the following questions
1. What is a capacitor used for?

2. What are the main parts of a capacitor?
3. What is the function of insulators?
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4. What does the capacity of a capacitor depend on?

5. What is the difference between a fixed capacitor and a
variable one?

6. What should be done in order to change a capacitor?

7. What is the relation between the value of capacity and the
distance of plates?

8. What type of insulators have variable capacitors?

9. What should be done in case a capacitor has a trouble?

Exercises
1. Translate the following word-combinations:
paper insulators, air insulators, electrolyte capacitors,
advantages of electrolyte capacitors, disadvantages of air
insulators, cells under test, a radioman, radio work, radio parts,
telephone and radio work, capacitors in common use nowadays.
2. Finish the sentences according to the text:
1. Capacitor is used to...
2. The main parts of a capacitor are...
3. ...in this way to prevent a short.
4. Two common types of capacitors in use nowadays. ..
5. Variable capacitors are commonly used...
6. Fixed capacitors have insulators produced...
7. ...it may be higher than 1,000 picofarad.
8. Electrolyte capacitors also have a very high...
9. ...when the temperature changes.
10. Common troubles in capacitors are...
3. Complete these sentences using the correct variant:
1. A capacitor is used...
a) to supply voltage.
b) to increase the voltage output.
c) to store energy.
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2. The main parts of a capacitor are...

a) insulators only.

b) metal plates only.

c¢) metal plates and insulators between them.
3. The function of insulators is...

a) to store energy.

b) to isolate the metal plates.

c) to prevent a short between the metal plates.
4. The capacity of a capacitor depends on...
a) the size of the plates.

b) the distance between the plates.

c) the material of the insulators.

5. The capacity of a fixed capacitor...

a) 1s constant.

b) is varied.

6. The plates of a variable capacitor...

a) can be moved.

b) cannot be moved.

/. In order to charge a capacitor a voltage source is
applied...

a) to the metal plates.

b) to the insulators.

8. The greater the distance between the plates,
a) the greater is the capacity of a capacitor.

b) the less is the capacity.

9. Variable capacitors have...

a) air insulators.

b) paper insulators.

c) ceramic insulators.

10. Electrolyte capacitors have...
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a) a very low capacity.

b) a very high capacity.

4. Make the sentences negative and interrogative.

1. He opened the windows before classes. 2. Ann translated a lot
of foreign letters at the office last week. 3. | finished work at
five o’clock the day before yesterday. 4. He lived in Kyiv five
years ago. 5. They returned home in the evening.

ELECTROMAGNETIC RELAY
Electromagnetic devices called relays are widely used in
various branches of industry.

The main parts of a relay are an electromagnet, a spring and an
armature. When a current starts flowing in the electromagnet
winding, the armature moves and the spring closes the contacts.
The primary circuit of a relay is its electromagnet circuit and the
secondary circuit is the one closed by the contacts. When there
is no current in the relay’s primary circuit, the spring pulls the
armature and the contacts open. The relay is placed close to the
motor which is connected to its secondary circuit. The armature
closes the contacts of the secondary circuit, and the motor starts
operating; it will stop when the relay opens.

Without a relay, conductors with a large cross-section would
have to be brought to the motor. This would be very
uneconomical. The current in a relay is tens and even thousands
of times smaller than that used to power the motor. Therefore,
the connecting wires can have small cross sections.

In many systems the relay primary circuit operates
automatically. Every evening and morning street lights are
switched on and off from the main control panel by means of a
great number of relays.
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Active Words and Expressions

spring — npy»xuHa to close — 3amukaTu
Cross-section — monepeyHwmin close to — 6u3bKO Bi
NIEPETHH to switch on — BMukaru
to move — pyxaru to start — 3aBogutu
various —pi3HOMaHITHHH to switch off — Bumukarn

Answer the following questions
1. What are the main parts of a relay?

2. How is a relay put into operation?

3. When does the spring pull the armature?

4. What wires connect the panel with the relay?

5. By what means are street lights switched on and off?
Exercises

1. Translate the following words and word-combinations:

relay, electromagnet, armature, system, automatic, panel,

contact, to start flowing, to start moving, to start operating, to

start powering the motor, various branches of industry, small

cross-section, relay’s primary circuit.

2.Complete the sentences using the correct variant:
1. The main parts of a relay are...

a) an electromagnet, a capacitor, and a spring.

b) an electromagnet, an armature, and a spring.
2. When current starts flowing...

a) the spring opens the contacts.

b) the spring closes the contacts.

3. The spring pulls the armature...

a) when there is current in the primary circuit.

b) when there is no current in the primary circulit.
4. The wires connecting the panel with the relay...
a) have a large cross-section.

b) have a small cross-section.
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5. Street lights are switched on and off...
a) by means of relays.
b) by means of electric motors.

3. Use the required tense form.

1. The experiment (repeat) many times.

2. The power which (radiate) as light is almost three times as
great as that radiated as heat.

3. It (know) that iron molecules are magnets at all times.

4. Under ordinary room lightning the resistance of transistors
(decrease) millions of times.

5. Ruby crystals about ten centimeters long can (intensify) light
ten times.

6. The density of a semiconductor laser radiation (be) hundreds
of times as great as that of the ruby laser.

7. The power which (transmit) along a wire is the product of the
voltage times the amperage.

4. Translate the following sentences.
1. Such difficulties are often met with. 2. Three scales of 50, 100

and 250 volts have been decided upon. 3. It is necessary to point
out that only a brief description will be given here. 4. These
capacitances are known to be inter-electrode capacitances. 5.
The above possibility was not given due consideration at first. 6.
It is evident that the best shielding is obtained at 0.65 wave
length. 7. One could not obtain a good knowledge of the results
without repeating the test. 8. It has been established that this
voltage was sufficient. 9. One should keep in mind all the
above-mentioned disadvantages. 10. The device is said to have
been described in some earlier papers.
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FUSES
Fuses are widely used nowadays as protection devices. They

are utilized in various circuits, electrical equipment and
installations. Fuses serve to protect them against overcurrents
and short-circuit.

There are different types of fuses in use nowadays. Of them,
quartz sand fuses serve for voltages up to 500 volts; fuses of this
kind are produced with current ratings of 15 to 60 amp. and of
100 to 350 amp.

Fuses are commonly used in low voltage industrial installations
rated up to 1,000 V. Fuse protection is based on a very simple
principle: in case of a short-circuit or overcurrent, when the
maximum value of current has been exceeded, the fusible link of
a fuse 1s heated to its melting point.
This opens the circuit and disconnects the circuit from the power
source. In case of a fault, one should replace the faulty fusible
element by a new one.
Fuses are used both in direct current (d.c.) and altenating current
(a.c.) circuits.

Active Words and Expressions

fuse — 3amo0IKHUK to protect — 3axumatu

link —3B’s130K to utilize— BuxopucroByBaTH
fault — nedexr to equip — oGagHyBaTH
faulty — HecripaBHicTB to serve — ciayxutu
equipment — o6ragHaHHS to melt — mmaBuTHCS
installation — mpuctpiii up to —ax 10

Answer the following questions
1. What does a fuse serve for?

2. For what type of current are fuses used?
3. What should be done in case of a faulty fuse?
4. What principle is fuse protection based on?



123

Exercises

1. Form the words according to the model and translate
them.
Model: charge — overcharge — riepeBaHTa)KCHHS

connect— disconnect — po3’enHatu

pressure, beat, stress, current, load, organize, place, stress, use.

2. Distribute the words below into the three columns:

action process doer

utilizer, utilize, installation, displace, overheater, displacement,

overproduction, starter, equip, protection, disorganize.

3. Finish the sentences according to the text:

1. Fuses are widely used in...

2. ...against overcurrents and short-circuit.

3. Fuses are commonly used in low...

4. ...in case of a short-circuit or overcurrent, when the
maximum value of current has been exceeded...

5. In case of a fault, one should...

6. ...direct current (d.c.) and altenating current (a.c.) circuits.

4. Put in am, is, are, was, and were.
1. Last year she ... 22, so she ... 23 now. 2. Today the weather

. nice, but yesterday it ... cold. 3. I ... hungry. Can I have
something to eat? 4. I ... hungry last night, so | had something
to eat. 5. Where ... you at 11 o’clock last Friday morning? 6.
Don’t buy those shoes. They ...too expensive. 7. Why ... you so
angry yesterday? 8. We must go now. It ...very late. 9. This
time last year I ... in Paris. 10. We ... tired when we arrived
home, so we went to bed. 11. Charlie Chaplin died in 1978. He
...a famous American film star.
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SUBSTATIONS
A substation is designed to receive energy from a power

system, convert it and distribute it to the feeders.

Thus, a substation serves as a distribution centre. Substations
feed (supply) various consumers provided that their basic load
characteristics are similar.

Therefore the energy is distributed without transformation of
the voltage - supplied.

Common substations comprise isolators, switchgear buses, oil
circuit breakers, fuses, power and instrument transformers and
reactors. Substations are classed into step up and step down
ones.

The step up substation includes transformers that increase the
voltage. Connected to the bus bars of the substation are the
power transmission lines of power plants of the system. As to
step down substations, they reduce the voltage to 10 or 6 kV.

At this voltage the power is supplied to the distribution centers
and to the transformer substations of power consumers.

A transformer substation serves for transmitting and
distributing electric power. It comprises a storage battery,
control devices and auxiliary structures.

Transformer substations are classed into indoor and outdoor;
both types are used for feeding industrial enterprises. Compared
to other types of substations, transformer substations have
certain advantages. They have flexible construction and easy
and reliable operation.

In case of a fault in the left hand section, the main circuit
breaker opens while the normally open section circuit breaker
closes and puts the voltage of the section to normal. Power from
a substation is delivered to distribution centers.
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Active Words and Expressions

auxiliary — monomi>xaui flexible — rayukwuii

breaker — Bumukau to comprise — Bkiro4aTH B ce0e
busbar — 36upanpHa muHa to distribute — po3noainsTu
feeder — dinep as ... t0 — cTocoBHO

Answer the following questions
1. What does a substation serve for?

2. What type of consumers does a substation feed?

3. What parts are the power transmission lines connected to?

4. What components does a substation comprise?

5. What types are substations classed into?

6. What are advantages of a transformer substation?
Exercises

1. Translate the following word-combinations:
circuit breaker, auxiliary units, distribution centre, flexible

construction,reliable operation, switch gear bus, hydraulic as
well as solar sources of energy, as to phase-word motors.

2. Finish the sentences according to the text:

1. A substation is designed to receive energy...

2. Common substations comprise...

3. The step up substation includes...

4. ...they reduce the voltage to 10 or 6 kV.

5. A transformer substation serves for...

6. ...are used for feeding industrial enterprises.

/. In case of a fault...

8. ...I1s delivered to distribution centers.

3

Insert commas where necessary and translate the
sentences:
1. Wattmeter is an instrument for the direct measurement of the

power in watts of a circuit.
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2. If two conductors are placed in contact or joined by a
conductor of much lower resistance than the rest of the circuit
most of the current will flow direct between these conductors
which are then said to be short-circuited or shorted.

3. Alternating current is a flow of electricity which after
reaching a maximum in one direction decreases, finally
reversing and reaching a maximum in the opposite direction.

4. A few pounds of uranium can supply a medium-sized town
with power it needs for a year.

5. Since the energy sources of the world are decreasing it is
necessary to turn to atomic energy.

6. The engine cannot be restarted until its oil level 1s brought up
to the correct level.

7. Pierre Curie examined properties of crystals which led him to
the discovery of piezoelectric properties.

8. The capacity of the generating units has been increased which
made it possible to build super-high-capacity power stations.

4. Complete the sentences with suitable tense forms.
Karen, Emily and Anne all (go) ... to college together 20 years

ago. They(have) ... a wonderful time and (learn) ... a lot. Now,
the three of them(work) ... at the same insurance company.
They (eat) ... lunch together every day and sometimes (tell) ...
stories about their school days. Yesterday, they (remember) ... a
funny accident at a special banquet during their sophomore year.
At this dinner, they (sit) ...at the same table as the president of
the wuniversity. Everything (go) ... along fine, but then
disaster(strike) ... To make a long story short, Karen (spill) ... a
serving dish full of spaghetti onto the president. Karen
(be)...terribly embarrassed. She (apologize) ... profusely and
(leave) ... the banquet room 1n tears.
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CAN SUN POWER BE USED?
Hold out your hand towards a sunbeam. It feels warm, does it

not? No wonder, for only a little more than eight minutes ago it
left the sun’s surface whose temperature is about 6000°C. In
that short period of time it has travelled about 93 million miles
on its way to the earth in order to light your room, to cause the
trees to grow, to produce wind energy and to create a lot of
irreplaceable and wonderful things.

The energy the earth constantly receives from solar radiation
IS about 35,000 times the annual energy consumption of
mankind. However, only a minute part of it is being utilized so
far. As a matter of fact, the conversion of solar radiation directly
into electric power by some
efficient means has been the aim of 3
Ukrainian and foreign scientists,
inventors, and engineers for at least
one hundred years.

Sun energy can be employed on
the one hand directly as heat for
space heating, water heating and certain other purposes and on
the other hand it might be utilized for the production of
electricity. In the latter case, the electric current can be obtained
as follows: 1) by using fuel for thermal power plants since the
sun is known to be the primary source of all energy stored in
fuel; 2) by heating boilers or air heaters in thermal power plants
with sunbeams concentrated by collectors; 3) by converting
radiation into electric voltage by means of thermocouples or
photovoltaic cells.

Generally speaking, sun energy can be utilized in the form
of falling or running water. The heat of the sun annually
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evaporates millions of tons of
——- water from the oceans, seas, and

= rivers, lifting it high into the air.
The water vapour is then carried
- ==l away to various parts of the
earth where some of it falls as rain, the latter (now, water again)
in its turn flowing into rivers and back into oceans. Provided we
construct a dam across the river, we create a reservoir, a so-
called man-made sea. From the reservoir or the water-fall water
may be directed to the hydroelectric station which houses the
turbines, the generators as well as other suitable and necessary
equipment. The force of the falling water rotates the blades of
the turbine, the latter driving the electric generator. In this
manner, the mechanical energy of running water, sometimes
called white coal, is turned into electrical energy. However, we
have just observed it to receive its power from the sun. For want
of space it is impossible to mention here all our achievements in
this important field of science.

Of course, scientists all over the world will continue to look
for ways and means of making more efficient semiconductors.
At the same time, they will do their best to find new methods of
converting sun energy directly into electricity. Who knows, you
or a friend of yours will perhaps be the one to come out with the
best possible answer to the problem under consideration.

Active Words and Expressions

blade — Typ06inHa jgomath radiation — pamianris

boiler— obirpisau receive — ogep:KyBaTu
consumption— croxuBaHHS sunbeam — coHsuHE TPOMIHHS
to feel — BimuyBaTH space— KocMoc

for want of — 3-3a necraui thermal power station — TEC
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to grow — BupomyBaTu wonderful- uymoBuii
to hold out- yrpumyBaru man-made — mry4Huii

in this manner— takuM 4MHOM a lot of— 6araro

Answer the following questions
1. Where is used the coal from the mines?
2. Where is used the energy of the waterfalls?
3. Where is used the energy of the wind?
4. Where is used the energy of the tides of the sea?
5. Where is used the energy of the sun?

Exercises

1. Translate the following sentences:
1. It is not difficult to distinguish the properties of a solid from
those of a gas. 2. It takes more heat to warm a large container
than it is required to warm a small one. 3. When a vapour
becomes completely evaporated it is said to be dry. 4. If vapour
IS superheated, it behaves as a gas. 5. The flow of current
Interested scientists for a long time; at first they thought it to be
a liquid. 6. It is the sun that is an unlimited source of energy. 7.
A wind-driven rotor is constructed in such a way that the wind
blowing upon it makes it rotate.

2. Translate the following questions and answer them:

1. Sxa TemnepaTrypa moBepxHi coHI? 2. CKIIBKM COHSYHOI
eHeprii oTpumye JoacTBo? 3. Um MoKHaA Oe3mocepeaHbo
BUKOPHUCTOBYBATH COHSYHY eHeprito? 4. Sk MokHa OTpUMaTH
CJIEKTPUKY BiJ COHIIS? D. SIKk MOKHA CTBOPUTH IITYy4YHE MOpe? O.
Jle BCTaHOBIIOIOTH COHsIUHI OaTapei? 7. Hag sikoro mpoOieMoro
MPaLO0Th HAYKOBII BCHOT'O CBITY?
3.Continue the sentences according to the text:
1. The energy the earth constantly receives from ...
2. The conversion of solar radiation directly ...
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3. Sun energy can be employed on ...

4. ... and rivers, lifting it high into the air.
5. The water vapour is then carried away ...
6. The force of the falling water rotates ...
7. ... 1s turned into electrical energy.

8. Scientists all over the world ...

4

1

2

. Put some, any, no or their derivatives into each gap.
. Have you ...relations? — No, I haven’t .., I have ...relations.

. Has she...nephews or nieces? — She has ... nephews. 3. She
has ...sisters, she has only brothers. 4. Do you know...about
Chinese art? 5. They have ...cousins in Kyiv. 6. Have you ...
brothers? - No, | haven’t .., I have ...brothers. 7. I have ...good
friends. 8. We didn’t know...about his problems: he told us ...
9. Have you got ...interesting books? 10. Have you ...friends in
Britain? 11. He has...English books in his bookcase. 12. Did
you meet ...0Nn your way to school? 13. Have you got ...pencils
in your bag? 14. Do we have...chalk on the blackboard?

SOLAR POWER

The sun is our most important source of energy, by far. It
warms the earth’s atmosphere, vaporizes water from the
oceans, and drives the resulting clouds by means of winds to
the continents, where they cause rains and livers. These drench
the thirst of people, animals and of plants, which draw their
energy directly from the sun
and pass it on to us when we
eat them. That has been going |
on since prehistoric times. (e emeeases
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needed by a modem industrial society worldwide for the
indefinite future; which no “conventional” energy source
could do. It could do it easily, without the pollution and haz-
ards associated with those exhaustible sources. Most people
still would like that, especially if they knew that it can be done
profitably.

They are not supposed to be aware of that, and a major effort
IS expended to make them believe that it would require
economic sacrifices rather than benefits.

In the 1970s, there was widespread enthusiasm, and a
genuine grassroots movement emerged in the U. S. in
anticipation of an imminent transition to an economy based on
the solar sources of energy that came in the wake of the first
“oil shock™ and boycott (1973). There are some, who fear a
transition to solar power, and they are very powerful and
determined. Instead of being confined to a few small “niche
markets”, new solar technologies could easily have supplied a
double-digit percentage of energy used by now. All that we
maintained at the time was that it could be very substantial
starting profitably almost immediately. It is the prime example
of confluence, rather than conflict, of environmental and
economic wellness. It is essential for sustainable development
worldwide, i. e. also in industrial countries. The main key to
serious direct solar energy is that the sunlight first be focused,
concentrated.
Inexpensive, high-grade
focusing devices could
have been available by
easy mass-production in
the 70s.
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There have been problems associated with solar progress. Of
those generally cited, some are real, some phony. The former
can induce easy rejection or a search for solutions or ways to
bypass the problems. An example for direct solar energy (SE) is
that the sun does not always shine even in California. There are
various ways to tackle that problem. A claim made that SE is
more dangerous than nuclear fission power, because installers
fall of ladders, is a good example of the phony kind. That is not
to say that working for SE cannot be dangerous.

Some aspects of SE constitute a problem for some but a boon
to others. Probably the main example cited as problem is its
“diffuse” nature. To the extent that means that the sun shines on
every field and roof, rather than concentrating its blessings onto
where only giant regional utilities and polluting energy
companies tied to them have access to it, it can be an advantage
for many more people than associated with those companies.

Without first concentrating the sunlight, however, it would
really be too diffuse for important uses such as solar
(absorption) cooling, thermal electricity generation or
substantial cost-effective photovoltaic power. That explains the
special hostility to availability of inexpensive concentrators by
those in control. It could have led to major solar proliferation
long ago.

Active Words and Expressions
deliberate - noOpe oOMipkoBaHmii IMMiNent -HeyXHIbHUM

obstruction - mepemkoa grassroots - 6a3a, moyaTok
drench - 3pomrysaru to confine - oOmexyBaTu
pollution- 3a0pynHeHHS niche markets — puHkoBi Hinni
profitably - npuOyTkoBO phony- ¢ansmmBuii

sacrifice -xxepTBa boon - 6iaro

genuine- icTHHHUH diffuse - neyBaxxHuii

anticipation - ouikyBaHHs
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Answer the following questions
1.What is the sun for our life?
2.What could the sun provide for the mankind nowadays?
3.When and why was a widespread enthusiasm concerning solar
energy?
4.What is the main key to serious direct solar energy?
5.What are the problems associated with solar progress?

Exercises

1. Translate the following word combinations into Ukrainian:
powerful obstruction; to drive; the thirst; prehistoric times;
associated with; especially; to be aware of; widespread; to fear;
immediately; confluence; worldwide; inexpensive; to induce; to
bypass the problem; dangerous; to constitute a problem; to have
access to it; special hostility; availability.

2. Translate the following word combinations into English:

B YChOMY CBITi; YCBIJIOMJIFOBaTH; MaTH JOCTYIl JI0; BEJIMKA
MepeliKoaa; ocoOJiMBa BOPOXKICTh; CHOHYKATH; HASBHICTB;
cripara; MPUBOJUTU B PyX; O0ATHCS; OOXOAUTH MPOOJIEMHU;
CKJIaJ1aTh npooiemMy; 0CO0JIMBO;101CTOPUYHI1 qyacu;
HeOE3MEYHUM; MOB'SI3aHUM 3; HEJOPOTHM; MEPETHH IIOTJISIIB;
MOLIUPEHUN; HETAUHO.

3.Read the text and say whether the statements are true or
false.

1. The sun is our most important source of energy.

2. It could provide all the energy needed by a modern industrial
society worldwide for the indefinite future; which
“conventional” energy source could do.

3. In the 1970s, there was widespread enthusiasm, and a genuine
grassroots movement emerged in the U. S. in anticipation of an
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Imminent transition to an economy based on the nuclear energy.
4. New solar technologies could easily have supplied a double-
digit percentage of energy used by now.

5. It was/is the prime example of confluence, rather than
conflict, of environmental and economic wellness.

6. Expensive, high-grade focusing devices could have been
available by easy mass-production in the 70s.

7. That is not to say that working for SE can be dangerous.

4. Finish the sentences according to the text:

1. Thesunis...

2. Now it can do a little more ...

3. ... a major effort is expended to make them believe that it
would require economic sacrifices rather than benefits.

4. In the 1970s, there was widespread enthusiasm ...

5. All that we maintained at the time was ...

6. The main key to serious direct solar energy ...

7. An example for direct solar energy ...

8.... as solar (absorption) cooling, thermal electricity
generation or substantial cost-effective photovoltaic power.

TIDAL ENERGY
Over the past three decades the feasibility of using ocean

tides to generate electric power has been investigated at many
sites.

Results suggest that the potential for economic development
Is small. Of the approximately 22,000 TWh per year dissipated
by the tides, 200 TWh is row considered economically
recoverable and less than 0.6 TWh is produced by existing
plants.
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Six areas account for well over half of the potentially
developable energy:
the headwaters of the Bay of Fundy (Canada);
the Severn estuary (United Kingdom);
the Gulf of St. Malo (France);
the south-east coast of China and Russian coasts bordering the
White Sea and Sea of Okhotsk.

Other potentially feasible sites include the Mersey estuary
and smaller sites bordering the Irish Sea and Bristol Channel
(United Kingdom), the Gulf of Kachch (India), the west coast
of Korea, the north-west coast of Australia, Cook Inlet (Alaska)
and the Gulf of San José (Argentina).

Most designs, existing or proposed, have opted for a single
tidal basin to create hydraulic heads and propeller turbines to
extract energy therefore. Linked and paired basins have also
been considered. Innovative approaches have included
extraction of energy directly from tide races using a variety of
prime movers.

The main obstacle to development is economic. Capital costs
are high in relation to output: a consequence of the low and
variable heads available at even the best sites. Heads available
at the turbine vary throughout each tidal cycle, averaging less
than 70% of the maximum. As a result, installed capacity is
underutilized, typical capacity factors tending to fall in the
range 0.23 to 0.37. Low heads imply that civil as well as
mechanical engineering components must be logic in compar-
ison to output. For such reasons, tidal plants are likely to be
practicable only where energy is concentrated by large tides and
where physical features permit construction of tidal basins at
low cost.
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Significant capital-cost reductions through improved design
and construction techniques have been achieved over the past
three decades. In China a somewhat different approach has been
taken: tidal plants have been built as part of broader schemes of
resource utilization - typically land reclamation or aquaculture.

In a world increasingly sensitive to environmental factors,
tidal plants must avoid unacceptable impacts. Tidal power is
non-polluting and in this respect superior to thermal generation.
Beyond that, it is difficult to generalize.

In recent years, commercial acceptance of combined-cycle
generation based on
combustion  turbines  has
reduced the potential
v economic and environmental
' costs of meeting future
| capacity and energy demands
through  thermal  plants
wherever natural gas is
available at competitive
, prices. This has tended to
increase the economic bias against tidal power.

Another development with adverse implications for tidal
power is the trend in many countries to adopt market pricing of
electric energy and dispense with regulatory pricing. This in
almost every case entails competition in the generation function.
Under such conditions, competitors will be under strong
compulsion to choose plant types having the shortest
construction times and the lowest unit capital costs.
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Such factors render construction of new tidal generation
capacity unlikely during the near future, unless strong incentives
such as emission caps or carbon taxes are imposed.

Active Words and Expressions

tide — mpumnus

feasibility — 3milicHIOBaHICTh
investigate — mocaimkyBaTu
estuary — neiapTa piuku

exceed — nepeBuIIyBaTH

there from — 3BinTH

to extract — Butsraru,3100yBatu
innovative approach —
HOBATOPCHKUM M1IX1/]1

to entail — BuknkaTH

to render — 3MiHUTH CTaH YOTOCh
combined cycle — komGiHoBaHMI
UK

obstacle — nepenona
Imply — MaTu Ha yBa3i

to predict — nepenbauatu
perturb — mopymyBaTu
head — namnip

bias — naxun

to dispense — po3noaiasaTu
reclamation — BropuHHe
BUKOPHUCTAHHS
combustion — 3ropsiHHs
capital cost — kamiTanbHiI BUTpaTH

Exercises

1. Give the Ukrainian equivalents to the following English

word-combinations:
ocean tides; the largest tidal plant; annual output; a single tidal
basin; innovative approaches; tide races; mechanical
engineering components; design and construction techniques;
tidal basins; combined-cycle generation combustion turbines;
energy demands; new tidal generation capacity.

2.Find in the text the English equivalents to the following
word-combinations:

€KOHOMIYHO-BiAIITKO/IOBYBAHHIA; IIOTEHIIAJIHHO MOKJIUBI

MalJaHYUKA CTaHI[IM;, IIBHJKA TedYid, MaJaukd Ta 3MIHHUH

HAloOpHW;  KamiTallbHI  BUTpPaTH;  BJOCKOHAJEHI  3acooOu
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MPOCKTYBaHHS Ta OyJiBHMIITBA, BUPOOJEHHA 3 KOMOIHOBaHUM
IIUKJIOM.

3.Translate the following sentences:

1. Of the approximately 22,000 TWh per year dissipated by the
tides, 200 TWh is now considered economically recoverable and
less than 0.6 TWh is produced by existing plants.

2. Most designs, existing or proposed, have opted for a single
tidal basin to create hydraulic heads and propeller turbines to
extract energy therefore.

3. Linked and paired basins have also been considered.

4. As a result, installed capacity is underutilized, typical
capacity factors tending to fall in the range 0.23 to 0.37.

5. In recent years, commercial acceptance of combined-cycle
generation based on combustion turbines has reduced the
potential economic and environmental costs of meeting future
capacity and energy demands.

6. Under such conditions, competitors will be under strong com-
pulsion to choose plant types having the shortest construction
times and the lowest unit capital costs.

4. Read the text and say whether the statements are true or
false.

1. Results suggest that the potential for economic development
is large.

2. Five areas account for well over half of the potentially
developable energy.

3. By far the largest tidal plant in service is Rance (France), with
a capacity of 240 MW and an annual output exceeding 500
GWh.

4. Linked and paired basins have not been considered.
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5. The main obstacle to development is economic.

6. Heads available at the turbine vary throughout each tidal
cycle, averaging less than 70% of the maximum.

7. Tidal power is polluting and in this respect not superior to
thermal generation.

WIND ENERGY

Estimates of the electricity that could potentially be generated
by wind power and of the land area available for wind energy
have been calculated for the United States. The potential electric
power from wind energy is surprisingly large. Good wind
areas, which cover 6% of the U.S. land area, have the potential
to supply more than one and a half times the current electricity
consumption of the United States. Technology under
development today will be capable of producing electricity eco-
nomically from good wind sites in many regions of the country.
The price of the electricity produced from wind by these
advanced turbines is estimated to be competitive with
conventional sources of power, including fossil fuels. Because
of the increasing competitiveness of wind energy, wind resource
assessment will become essential in incorporating wind energy
into the nation’s energy mix.

Wind turbines are now a relatively common sight across
Europe, with countries such as
Denmark, the  Netherlands,
Germany, UK, Spain and latterly
France, all investing in wind
farms. Offshore wind
development, although far less S8
advanced, is the greatest prize in V&g
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this field. However, relative costs of offshore compared to
onshore are higher.

This project is aimed to demonstrate the economic as well as
technical viability of offshore wind energy. The former was
achieved through the innovative use of a floating jack-up barge
which reduced the time and costs of installation. The latter was
achieved mainly through the incorporation of new electronic
control systems which improved the compatibility with the grid
network, and reduced the need for expensive grid strengthening
measures.

Five turbines were installed, about 4 km off the coast of
Gotland. Each turbine is rated at 500 kW. The average annual
output is some 8 GWh/y, from mean wind speeds of 8 m/s.
Rock-socketed steel monopole foundations, to water depths of 5
to 6.5 m were used to secure the turbines. Total construction
time was only 35 days. Monitoring of impacts on local flora and

fauna, such as the seal population, is also being carried out.
Active Words and Expressions

onshore — Geperoswuii to assume — nepenbauvaru

Gotland — o-B I'oTimann (I1IBemist)  tO cause — BUKIMKATH

estimates — migpaxyHKH competitiveness — KOHKypeHITis

to disperse — po3citoBaTu compatibility — cymicHicTh

range — kiacugikyBatu viable — sxutrenieBuit

range — miamasoH, cdepa to restrict — oomMexyBaTH

mean — cepeaHii to prohibit —3aboponsaTu

expose — miIaBaTH Jii floating jack-up — Toii, o cam
HEPEKHUIAETHCS

Answer the following questions
1. Why is wind energy available in the USA?
2.In what countries are wind turbines a relatively common
sight?
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3. What is the aim of the project?
4. How many turbines were installed?
5. What was total construction time?

Exercises
1.Translate the following word combinations into Ukrainian:
wind power; current electricity consumption; wing energy
applications; mean wind power density; advanced wind turbine
technology; wind power classification; turbine hub height; wind
resource assessment.
2. Translate the following word combinations into English:
BUKOPHUCTAHHSI €HEprii BITPY; CHOTOJHIIIHE CIIOKUBAHHS
CJICKTPUKH; EHEpris BITPY; OILIHKA PECYpCiB EHEprili BITPY;
BHCOTa KOpHyCy TYpOIHH; CepeIHs WIUIBHICTh €HEprii BITPY;
nepeioBa TEXHOJIOT1A PO3POOKH BITPSIKIB; 3aCTOCYBaHHS €HEPIii
BITDY.
3. Translate the following sentences:
1. Areas designated class 4 or greater are suitable with advanced
wind turbine technology under development today. The
important factors include the percentage of land exposed to the
wind resource and land-use and environmental restrictions.
2. The land area exposed to the wind for each grid cell was
estimated based on a landform classification and ranged from
90% for relatively flat terrain down to 5% for mountainous
terrain.
3. The amount of potential electricity that can be generated is
dependent on several factors, including the spacing between
wind turbines, the assumed efficiency of the machines, the
turbine hub height, and the estimated energy losses (caused by
wind turbine wakes, blade soiling, etc.).
4. The assumptions used for calculating the wind energy
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potential per unit of windy land area is given in this article.
4. Translate the text using a dictionary.

Wind Turbines in Low Speed Areas
Wind energy developments have, in the past, been concentrated
in areas of the world which offer higher than average wind
speeds. Often, this means that developments take place in
remote and/or sensitive areas. A technology which can increase
the economic attractiveness of utilizing sites with lower wind
speeds would be invaluable. This project will design,
manufacture, install, test and measure the impact of two 1 MW
turbines which have been specially adapted for use in low wind
speed areas. The aim is to increase power production by up to
22%, compared to a standard turbine, mainly through the
technological adaptations which allow for an enhanced rotor di-
ameter, with a swept area of 2,830 m?, and an increase in tower
height from 50 to 70 m. The new turbine is installed at a site in
Central Sweden.

WAVE ENERGY

Wave energy can be considered as a concentrated form of
solar energy. Winds are generated by the differential heating of
the earth and, as they pass over open bodies of water, they
transfer some of their energy to form waves. Energy is stored in
waves as both potential energy (in the mass of water displaced
from the mean sea level) and kinetic energy (in the motion of
the water particles). The amount of energy transferred and
hence the size of the resulting waves depends on the wind
speed, the length of time for which the wind blows and the
distance over which it blows. Power is concentrated at each
stage in the transformation process, so that the original solar
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power levels of typically ~ 100 W/m? can be transformed into
waves with power levels of over 1000 kW per meter of wave
crest length.

Wave energy converters extract energy from the sea and convert
it to a more useful form, usually as fluid pressure or mechanical
motion. This requires an interface where the force (or torque or
pressure) of a wave causes relative motion between an absorber
and a reaction point. There are over 1000 patents for very varied
designs of wave energy converters. However, several
comprehensive reviews of wave energy show that wave energy
Is mainly at the R&D stage, with only a small range of devices
having been tested or deployed
in the oceans.

In comparison with the most
other renewable energy
technologies,  even  these
deployed devices are at a
relatively early stage in their
development. This work is
leading to more reliable and efficient devices, with
corresponding improvements in the economics of wave power
generation. It appears that this is a transition time for several
technologies as they move from theoretical assessment and
small-scale tests to large-scale demonstration and commercial
schemes. Many energy and engineering companies are starting
to show a growing interest in these technologies. As a result, it
IS envisaged that within the next five years in wave energy will
start to play an increasingly important role complementing other
renewable and conventional energy technologies. In addition,
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some wave energy devices will see growing use in providing
potable water through reverse osmosis.

Active Words and Expressions

mean — cepeaHii to submerge — 3anyproBatu
hence — BigmoBigHO incident wave — nayaroya XBUiIA
to require — BumaraTtu to draw — taruyTu

to cause — BHKJIMKATH comprehensive review —

to comprise — BKIrOYaTH BCEOIYHUU OTJIA

relative motion — BigHocHuii pyx  to hinge — npukpirmmoBaTu
deploy — po3minryBaTu to envisage — po3riusgatu
shoreline — 6eperosa JiHis to complement — gomoBHUTH

in height — o BucorTi potable water — nutHa Bosa

to swing — xauaTucs
Answer the following questions

1. What is the process of wave forming?
2. What does the size of the resulting waves depend on?
3. What is the role of energy converters?
4. How many patents are there for very varied designs of wave
energy converter?
5. What stage is wave energy mainly at?

6. What can you say about tapered channel?

7. What is the difference between OWC and pivoting flap
devices?

8. When will wave energy start to play an increasingly important
role complementing other renewable and conventional energy
technologies?
Exercises

1.Translate the following word-combinations:

wave energy wind speed; original solar power levels; wave
energy converters; mean sea level; conventional low-head; self-
rectifying air turbine; axial-flow turbine; steel pendulum flap;
wave power generation.
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2. Find in the text the synonyms of the words:
to transmit; quantity; space of time; decrease; detailed; include;
use; anticipate.
3. Find in Ukrainian equivalents to the English words and
word combinations:
water particles; wind speed; the length of time; transformation
process; crest length; to extract; fluid pressure; interface;
absorber; small height; submerged structure; air chamber; axial-
flow turbine; rectifying air valves; rectangular concrete box;
device; in comparison with.
Hesenuka BHUCOTA, ITIOBCPXHsI, THCK piI[I/IHI/I; [IOoIJiInHa4, 4aCTKH
BOJI; TIOPIBHSHO 3; MIBUJKICThH BITPY; NPIMOKYTHUN OCTOHHUI
AWK, BAMMATH; MPUJIAL;, TPOMIXKOK 4Yacy; MOBITPSHA Kamepa;
IIpoILleC IEPETBOPCHHS,; MOIJIMHAI04Ya CTPYKTypa; HOBXKHHA IIO
I'peOHI0 XBUJI; OCbOBA T1APOTYpOiHA; peKTU(IKAIIIIHI TTOBITPSIHI
KJIaIlaHHA.
4. Translate the text using a dictionary.

Titanic Power Needed for a Massive Movie Set
The production of «Titanic», the Golden Globe Award winning
blockbuster. It took seven months to film the movie, which is
the largest budget film to date with more than $ 200 million
spent. For the most part, the electrical power was used for the
major lighting requirements of the evening shots (3iiomku) of
the ship as it sat in the seven-acre, 17 million gallon (ramon =
4,54 1) exterior seawater tank. The task of lighting the 770 foot
long replica, only 10 % smaller than the actual ship, took more
than about 2 MW. Special effects such as the final stages of
disaster, when the ship is separated into two pieces with the
front half sinking in 40 feet of water, took for 1 million pound
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hydraulic lifts, power by generators, to lift the steel and wood
replica to a vertical position.

GEOTHERMAL ENERGY

One is tempted to talk of the seven ages of geothermal
development. From prehistory, natural hot springs have been
used by man for bathing and cooking, and there is some
evidence of piped systems as early as the 14" century, but the
second age - the managed exploitation of heat from the Earth -
really began about one hundred years ago with the first piped
heating systems in Europe and USA. These were followed
closely by the first steps in commercial power generation (as
early as 1904 in Italy), which developed quietly but
unspectacularly up to the time of World War Il. The third age
(1950-1970) was a period of slow consolidation, with systems
developing slowly but - above all with far greater detailed
knowledge of the underground and its exploration emerging,
primarily through the oil industry.

The fourth age (1973-1980) was the golden age of geothermal
energy. Spurred by the first oil shock and with a solid
foundation of geological knowledge, geothermal power stations
began to appear in more than 30 countries. During this period,
the growth rate of worldwide installed capacity touched 14%
per year, and averaged 8.5%. Similar though less spectacular
development occurred also in direct geothermal heating
applications.

Part of the reason for this enthusiastic development was the
reliability of geothermal resources. Unlike the other sustainable
energy sources such as wind or solar, geothermal resources
provide firm power, 24 hours per day, 365 days per year It is not
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unusual to find geothermal plant
with annual availability factors in
- excess of 98%, so load factors can
. be high, the energy supplied by
geothermal is some 3.5 times
. greater than for wind plant. This
firmness in itself can be a considerable asset to the utilities.
There is evidence that this situation is now changing, and that
we may be entering into the sixth age of geothermal
development - one in which the environmental and other
advantages of geothermal development (by comparison with
other energy sources, be they fossil or renewable) begin to be
recognized by a wider public. If this is true, we can expect this
sixth age to merge imperceptibly into a seventh age early in the
next century when new technologies - for which the research
started in the 1970’s - will extend the opportunities for
geothermal usage to geographically and technically wider areas.
Recently, several large-scale arrays have been installed to feed
larger systems where suitable supplies of deep geothermal water
are not available. In the largest development to date, 4000 units
- each with its own borehole - have been established on a US
Army base in Louisiana to provide heating and cooling. While
the main activity is currently in the USA, there are a growing
number of installations in Canada, Sweden, Switzerland,
Austria and Germany Smaller numbers are being installed in
other European countries, and in Australia. The Geothermal
Heat Pump Consortium currently has over 750 institutional,
corporate and commercial members and 40 international
members from countries including Australia, Canada, China,
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Croatia, Finland, Germany, India, Japan, the Netherlands,
Poland, Russia, Sweden, Turkey, and the UK.

The concept was developed independently in the US and
Europe and, although Sweden and Switzerland have installed
many thousands of units to provide winter heating in houses, the
pace of installation in the USA and Canada during the last
fifteen years has overtaken the European rate. There are now
believed to be well over a quarter of a million installations in
place in North America.

Not only are the better geothermal zones increasingly well
understood, but techniques of exploration and interpretation are
becoming increasingly sophisticated - thanks, again, to the
hydrocarbons industry which relies on essentially the same
range of technologies. Geothermal really strong point, however,
Is its potential to be environmentally friendly.

By operating geothermal systems as a closed loop, and
reinjection the contaminants along with the cooled water, the

environmental impact can be reduced almost to zero.
Active Words and Expressions

evidence — o4ueBUIHICTH recognize — BU3HaBaTH

to emerge — 3’ saBisATUCS asset — iHAuN BHECOK

to spur — migransaTu inject — BBOIUTH

to appear — 3’ aBasTUCA sophisticated — cknagawmit

to occur — BinOyBatucs to reduce — ckopouyBaru
advantage — mepeBara a close loop — 3amkHeHUH KOHTYp

Answer the following questions
1. What do you know about prehistory of natural hot springs?
2. When was the golden age of geothermal energy? What do you
know about it?
3. What are the positive sides of geothermal energy?
4. How many units have been established in Louisiana?
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5. What countries are the members of the Geothermal Heat
Pump Consortium?
6. What are the benefits of geothermal technology?

Exercises
1.Translate the following word combinations into Ukrainian:
geothermal development; natural hot springs; commercial power
generation; the growth rate; worldwide installed capacity;
sustainable energy sources; annual availability factors; load
factors; fossil fuel supplies; high initial capital investment; high
Interest rates; the environmental impact.
2. Translate the following word combinations into English:
OOIpyHTOBaHI JKepejla €Heprii; IOTYXKHICTh, BCTAHOBJICHA B
yCbOMY CBITI; TE€MIH 3pOCTaHHS; BHUCOKI BIJICOTKOBI CTaBKHU;
PO3BUTOK TE€OTEPMAIBHOI €HEPreTUKW; MPUPOAHI rapsui
JoKepena; IopiyHi  KOe(III€EHTH TOTOBHOCTI, BIUIMB Ha
TOBKULIS; KOE(DIIIEHTM HABaHTAXKEHHS; 3alacd BUKOITHOIO
[HAaJIBHOTI'O, BHUCOKC IIOYATKOBC BKJIAACHHSA KaHiTaJIy;
peHTa0eIbHE BUPOOHUIITBO €IEKTPHKHU.
3. Find suitable attributes for the nouns:
development; generation; power; plant; impact; environmental;
wind; hot; power; firm; springs; rate; factors; risk; water;
cooled; geothermal; geological; growth; load.
4. Translate the following sentences:
1.From prehistory, natural hot springs have been used by man
for bathing and cooking.
2. For a technology that required a high initial capital
Investment and achieved its returns in terms of saving on fossil
fuels, that was bad news.
3. By operating geothermal systems as a closed loop, and
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reinjection the contaminants along with the cooled water, the
environmental impact can be reduced almost to zero.

4.There are now believed to be well over a quarter of a million
installations in place in North America.

5.The Geothermal Heat Pump Consortium currently has over
750 institutional, corporate and commercial members and 40
international members from countries including Australia,
Canada, China, Croatia, Finland, Germany, India, Japan, the
Netherlands, Poland, Russia, Sweden, Turkey, and the UK,

ATOMIC ENERGY

A man trying to see a single atom is like a man trying to see a
single drop of water in the sea
while he is flying high above it.
He will see the sea made up of a
great many drops of water but he &8 .y
certainly will not be able to see a [——— S
single drop. By the way, there are >
so many atoms in the drop of
water that if one could count one atom a second, day and night,
it would take one hundred milliard years. But that is certainly
impossible.

At present, coal is the most important fuel and our basic
source of energy. It is quite possible that some day coal and
other fuel may be replaced by atomic energy. Atomic energy
replacing the present sources of energy the latter will probably
find various new applications. As for coal, it is not only a fuel
and it will therefore never lose its importance. We cannot do
without it and it may find some other important applications.
For example, coal will be used to get various products.
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The nuclear reactor will possibly be one of the reliable
furnaces producing atomic energy. Being used to produce
energy, the reactor produces it in the form of heat. In other
words, atoms splitting in the reactor, heat are developed. Gas,
water, melted metals, and some other liquids circulating
through the reactor carry that heat away. The heat may be
carried to pipes of the steam generator containing water.

The resulting steam drives a turbine, the turbine in its turn
driving an electric generator. So, we see that a nuclear power
station is like any other power station but the familiar coal-
burning furnace is replaced by a nuclear one. However, a ton of
uranium (nuclear fuel) can
give us as much energy as
2.5 to 3 million tons of coal.
The first industrial nuclear
power station in the world
¥ was constructed in Obninsk,
Kaluga region 26 June 1954,
It was equipped with
uranium — graphite channel reactor water coolant AM-1
(abbreviated AM originally meant “atom of the sea”) because
the reactor was designed for the transport apparatus, but its
dimensions were too large and it was decided to use this reactor
for civil energy. The idea of core design of the station was
offered by I. Kurchatov with Professor S. Feinberg, chief
designer was Academician N. Dollezhal. It has already been
working for many years. One may mention here that the station
In question was put into operation two years earlier than the
British one and three and a half years earlier than the American
nuclear power stations.
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The reactor of Obninsk atomic power plant in addition to
producing energy served as the basis for experimental research
and to produce isotopes for medical needs. Operating
experience of the first, in fact the experimental nuclear power
plant fully confirmed engineering solutions proposed by the
experts of the nuclear industry, which allowed embarking on an
ambitious program to build new nuclear power plants.

Currently Obninsk nuclear power plant is decommissioned.
Its reactor was drowned April 29, 2002, successfully worked
almost 48 years. Reactor shutdown was caused by scientific and
technical inconvenience of its further exploitation. On the basis
of Obninsk nuclear power plant was created the museum of
nuclear energy.

The first nuclear installation where thermal energy generated
In the reactor is transformed directly into electric energy.

Active Words and Expressions

achievement— nocsrueHHs contribution — BHecok
Installation— oOnamgHanHs reliable — waxiiitauit

atomic— atomuwmiA reactor — peaxkrop

power station — exekTpocranmist  Steam — mapa

coal — Byrims In question — mpo sikuii fijae MoBa
to construct — 3BoauTH to put into operation — BBoaHUTH B
to contain — mictuTH y c00i EKCILTyaTalllo

Answer the following questions
1.What is the difference between potential and kinetic energy?

2. What sources of energy do you know?

3. What form of energy can be changed into another form?

4. What are the industrial uses of electricity?

5. Can you name the device which changes chemical energy
into electrical energy?
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6. What is the difference between a battery and a generator?
7. What may coal be replaced by in future?
8. When was the first industrial nuclear power station put into

operation?

Exercises

1. Translate the following sentences and define the functions
of the participle:
1. Working at his new device, the inventor made numerous
experiments. 2. We have been speaking about the peaceful uses
of atomic energy. 3. In future the nuclear reactor must be one of
the most reliable furnaces producing atomic energy. 4. Atomic
energy being developed in a reactor in the form of heat, we can
get both heat and power. 5. The construction of power stations
operating on atomic fuel and generating electric current is quite
necessary. 6. Being a source of heat and power, atomic energy
can also serve as a source of useful products. 7. The energy
sources of the world decreasing, it is necessary to turn to atomic
energy. 8. Water falling from its raised position changes
potential energy into Kinetic energy.
2. Find a pairs of antonyms:
a) possible, useful, to construct, present, largest, unlimited, to
increase, to lose;
b) past, impossible, to find, useless, limited, smallest, to
destroy, to decrease.
3.Fill in the blanks with prepositions:
1. Electricity plays an important part everyday life. 2. It is
difficult to imagine now how people could do ... electricity. 3.
As my friend lives near the institute he usually goes there ...
foot. 4. | often go... bed late ... night. 5. One form... energy can
be changed... another form. 6. Only a little part ... solar energy
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Is used directly... present. 7. Our scientists made a great
contribution ... nuclear engineering.

4. Translate the following sentences paying attention to the
words in bold type:

1. Modern civilization needs more and more electricity. 2. You
needn’t go to the laboratory today. 3. The energy needs in
Industry are increasing day by day. 4. People needn’t use
kerosene lamps today. 5. What do we need electric energy for?
6. Cold turns water into ice. 7. The sun, in its turn, turns ice
into water. 8 The turbines are turned by steam, gas and water. 9.
In their turn, turbines turn generators. The teacher says: “It is
your turn to read.” 11. When you enter a dark room, turn the
light on, and leaving it turn the light off.12. It is possible to
turn solar energy into electric energy owing to semiconductors.

SOLID FUELS

In this field, technical improvements in terms of thermal
efficiency play a vital role in fostering market penetration of
new systems. In the solid fuel sector much attention has been
paid to the so-called “clean coal technologies”. This is due to
recognition of the continuing importance of this fuel, especially
in developing countries, but coupled with the need to improve
the environmental and thermal performance of the combustion
process.

Most large scale conventional power plants have net thermal
efficiencies in the order of 38% for hard coal and 35% for
brown coal. New systems are being developed which are aimed
at increasing this, over the medium-term, to at least 50%. This
will result in a reduction of 0.21 kg of C0O, per kWh generated
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per hard coal, and 0.34 kg/kWh generated for brown coal. In
the EU countries alone, this equates to a CO, reduction of 180
million tons per year; in line with targets set in the context of
the climate change debate. This increased efficiency leads to
lower fuel costs per unit of output, thought to equate to a
reduction of some 2.5 EU/MWh in generating costs. For a 1
such plant operating for 7,000 hours a year, this means a
theoretical annual cost cutting potential of about ECU 18
million for consumers.

OIL AND GAS

The key priorities in this sector are to improve the efficiency
of exploration and production of hydrocarbons and to reduce the
environmental impact of the same. Some of the most important
new technologies that have contributed to the objectives are
related to: new drilling and completion techniques, new seismic
methods such as multi-component and multi-dimension seismic,
offshore production structures and facilities. New techniques for
deep water storage and new technologies for natural gas
exploration and production. Demonstration and market deploy-
ment of such technology will allow not only a better
exploitation of European indigenous resources but also an
increased competitiveness of European service and supply
companies.

Gate 2020 - Gas Advanced Technology for Europe 2020

This project will assess existing and emerging technologies for
the supply and utilization of natural gas in Europe. A research
and development strategy will be identified which, if
implemented, could accelerate the trend of increasing use of
natural gas. Increased use of gas would result in reductions in
emissions of COy; this project will assess the possible benefits of
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such a scenario to the economy, the environment and industry.
The technology areas that will be studied include: gas pro-
duction and processing, gas transportation, LNG (liquefied
natural gas), vehicles powered by natural gas, gas liquids and
underground storage. Dissemination of the results of the
research will encourage cooperation among European
companies and organizations to develop natural gas
technologies and take part in industrial initiatives.

Active Words and Expressions

vital role — »xuTTeBa pob dissemination — momupeHHs
foster — 3aoxouyBaTu Implement — BukonyBatu

to aim — HamiroBaTH liquefy — meperBoproBaTH Ha
multi-dimension — Garatomipamii ~ PLIHHY

equate — ypiBHIOBaTH deployment — posropranns

exploration — gociiKeHHS

Answer the following questions
1. Why has much attention been paid to the so-called “clean
coal technologies™?
2. What thermal efficiencies do most large scale conventional
power plants have?
3. What does increased efficiency lead to?
4. What are the most important new technologies in oil and gas
sector?
5. What will the project Gate 2020 assesses existing and
emerging technologies for?

Exercises

1.Translate the following word combinations into Ukrainian:
technical improvement; thermal efficiency; a vital role in;
recognition; continuing importance; thermal performance;
combustion process; conventional power plant; net efficiency;
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lower fuel costs; are related to; indigenous resources; research
and development strategy; would result in; gas production and
processing; to encourage.

2. Translate the following word combinations into English:
BU3HAHHA, IIPOLOCC 3rOPsSHHA, TGI’IJ’IOBI/Ip06HiCTI>; Ba’XJINBa POJIb,
340X049yBaTHu,; 3poCTaroda B&)KJ'II/IBiCTB; I[O6yTOK Ta Hepepo6Ka
razy; npusBene no0; npakruunuid KKJII; mpupoani pecypcu;
OLIBIII HU3BKI IIIHM Ha MaJIMBO; CTpaTeris MOCIIKCHHS Ta
pO3pOOKHM; TMOB’sA3aHl 3; EJEeKTPOCTaHIls Ha TPaJUIIHHUX
JoKepeliax eHeprii; 1yKe BaXKJIMBO; TEXHIYHI BJIOCKOHAJICHHS.

3. Give Ukrainian equivalents of the following word
combinations:

market penetration; solid fuel sector; environmental and thermal
performance; large scale conventional power plants; net thermal
efficiencies; climate change debate; theoretical annual cost
cutting potential; offshore production structures; deep water
storage; natural gas exploration; natural gas technologies.

4.Finish the sentences according to the text:

1. In the solid fuel sector much attention ...

2. Most large scale conventional power plants ...

3. ...production of hydrocarbons and to reduce the
environmental impact of the same.

4. New techniques for deep water storage and ...

5. ... utilization of natural gas in Europe.

6. Increased use of gas would result ...

7. The technology areas that will be studied include ...

8. ... to develop natural gas technologies and take part in
industrial initiatives.
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ELECTRIC POWER PLANTS

The two main types of power plants traditionally have been
the fossil-fuel steam-electric plant and the hydroelectric plant.
Other types, including internal-combustion-engine plants and
nuclear plants also have been built. The selection of a particular
type of generating plant and its location involves consideration
of a number of factors such as plant, fuel, and transmission line
costs; availability of cooling water; and environmental
considerations.

For several reasons, the relative importance of the various
types of power plants has been shifting. Good sites for new
hydroelectric plants have become
scarce in  many countries.
Distribution networks have been
extended so that less expensive
power from large steam-electric
- = stations has Dbeen replacing
= power from smaller diesel-
: generator units. Nuclear-electric
power plants have been built instead of fossil-fuel steam-electric
plants because the cost of coal and oil has been increasing.

For example, in the United States in 1970, fossil-fuel steam-
electric plants accounted for 76% of the power generated,
hydroelectric plants for 16%, and nuclear plants for 2%.

In 2000 45% of the electric power in the United States is
generated from fossil-fuel steam-electric plants, 45% from
nuclear plants, and 10% from hydroelectric plants.

Answer the following questions
1. What kinds of power plants are in use nowadays?
2. What does the selection of a type of generating plant depend
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on?

3. For what reason are nuclear-electric power plants being built
instead of fossil-fuel steam-electric plants?

4. What can you say about situation in the USA?

EXxercises
Finish the sentences according to the text:
...steam-electric plant and the hydroelectric plant.
. For several reasons, the relative importance...
. Distribution networks have been extended so...
...the cost of coal and oil has been increasing.
5. For example, in the United States in...
2.Complete the sentences using the required prepositions:

according to, because of, through, of, at, for, by, during, in, in
case of, into.
1. The power transmitted ... a wire is the product... the voltage

times the amperage. ... resistive losses, it is desirable to transmit

power ... low amperage and high voltage.

2. ... doubling the voltage, the capability ... a given circuit can

be quadrupled.

3. Devices are classed ... the operation they are intended....

4. This type ... aerial is useful and popular ... its small size.

5. ... a faulty device its readings are not to be relied ...

6. Coal and oil contain sulfur ... concentrations ... a few percent.

7. As these fuels are burned, the sulfur is converted ... sulfur-
dioxide gas.

8. ... the operation ... a plant, the sulfur-dioxide and other
products are discharged ... the air stacks, some ... which are
about 305 meters high.

B wbhdPE R
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3. Translate the following sentences:

1. The ammeter is the very instrument to measure the electric
current. 2. To heat a body we place it in contact with another
body at a higher temperature. 3. We expect most bodies to
expand when heated. 4. Under such conditions laboratory
testing is assumed to expand rapidly. 5. Having been used for a
long time, the instrument partly lost its former efficiency. 6. The
pressure range being beyond the limits of the existing diagram,
data have been calculated by other means. 7. Drawing curves
gives us a means of showing the relation existing between the
two constants. 8. Wishing to find out the cause of the fault, they
examined the device in all its details. 9. The charge due to the
presence of these electrons is called space charge.10.We know
of copper having been used as a conductor owing to its suitable
characteristics.

WIND - POWER SYSTEMS

The Earth is unevenly heated by the sun resulting in the poles
receiving less energy from the sun than the equator does. Also,
the dry land heats up (and cools down) more quickly than the
seas do. The differential heating drives a global atmospheric
convection system reaching from the Earth’s surface to the
stratosphere which acts as a virtual ceiling. Most of the energy
stored in these wind movements can be found at high altitudes
where continuous wind speeds of over 160km/h (100 mph)
occur. Eventually, the wind energy is converted through friction
into diffuse heat throughout the Earth’s surface and the
atmosphere.The total amount of economically extractable power
available from the wind is considerably more than present
human power use from all sources.
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Distribution of wind speed

The strength of wind varies, and an average value for a given
location does not alone indicate the amount of energy a wind
turbine could produce there. To assess the frequency of wind
speeds at a particular location, a probability distribution function
Is often fit to the observed data. Different locations will have
different wind speed distributions.

Because so much power is generated by higher wind speed,
much of the energy comes in short bursts. The consequence is
that wind energy from a particular turbine or wind farm does not
have as consistent an output as fuel-fired power plants; utilities
that use wind power provide
power from starting existing
generation for times when
the wind is weak thus wind
power is primarily a fuel
saver rather than a capacity F}
saver. Making wind power
more consistent requires that & , i ok it
various existing technologies and methods be extended in
particular the use of stronger inter regional transmission to link
widely distributed wind farms since the average variability is
much less; the use of hydro storage and demand-side energy
management.

Electricity Generation
Electricity generated by a wind farm is normally fed into the
national electric power transmission network. Individual
turbines are interconnected with a medium voltage (usually 34.5
kV) power collection system and communications network. At a
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substation, this medium-voltage electrical current is increased in
voltage with a transformer for connection to the high voltage
transmission system. The surplus power produced by domestic
micro generators can, in some jurisdictions, be fed back into the
network and sold back to the utility company, producing a retail
credit for the consumer to offset their energy costs.

Induction generators, often used for wind power projects,
require reactive power for excitation so substations used in
wind-power collection systems include substantial capacitor
banks for power factor correction. Different types of wind
turbine generators behave differently during transmission grid
disturbances, so  extensive
modeling of the dynamic
electromechanical characteristics
of a new wind farm is required
| by transmission system operators
| to ensure predictable stable
behavior during system faults.
W Wi b i In particular, induction
generators cannot support the system voltage during faults,
unlike steam or hydro turbine-driven synchronous generators
(however properly matched power factor correction capacitors
along with electronic control of resonance can support induction
generation without grid). Doubly-fed machines, or wind turbines
with solid-state converters between the turbine generator and the
collector system, have generally more desirable properties for
grid interconnection. Transmission systems operators will
supply a wind farm developer with a grid code to specify the
requirements for interconnection to the transmission grid. This
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will include power factor, constancy of frequency and dynamic
behavior of the wind farm turbines during a system fault.
Capacity

Electricity generated from wind power can be highly variable
at several different timescales: from hour to hour, daily, and
seasonally. Annual variation also exists, but is not as significant.
Because instantaneous electrical generation and consumption
must remain in balance to maintain grid stability, this variability
can present substantial challenges to incorporating large
amounts of wind power into a grid system. Intermittency and the
non-dispatchable nature of wind energy production can raise
costs for regulation, incremental operating reserve, and (at high
penetration levels) could require an increase in the already
existing energy demand management, load shedding, or storage
solutions or system interconnection with HVDC (high-voltage
direct current — line) cables. At low levels of wind penetration, a
fluctuation in load and allowance for failure of large generating
units requires reserve capacity that can also regulate for
variability of wind generation.

In particular geographic regions, peak wind speeds may not
coincide with peak demand for electrical power. In California
and Texas, for example, hot days in summer may have low wind
speed and high electrical demand due to air conditioning. Some
utilities subsidize the purchase of geothermal heat pumps by
their customers, to reduce electricity demand during the summer
months by making air conditioning up to 70 % more efficient;
widespread adoption of this technology would better match
electricity demand to wind availability in areas with hot
summers and low summer winds. Geothermal heat pumps also
allow renewable electricity from wind to displace natural gas
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and heating oil for central heating during winter, when winds
tend to be stronger in many areas.

Active Words and Expressions

wind power — enepris BiTpy turbine hub — xopmyc TypOiam
electricity consumption — power density — HIiIBHICTS
CIIOKUBAHHS €JIEKTPUKHU PO3CIIOBaHOI MOTYKHOCTI

wind resources — pecypcu Bitpy  turbine wake — naciigku aBapii
grid — eHeprernyHa cucrema TypOiHU

wind turbine — BiTpsk blade soiling— momkomxeHHS
install — BctanosroBaTH jomari

turbine weight — Bara TypOinu
wind farm — Bitpsina
CICKTPOCTAHIIIS

Answer the following questions
1. In what countries are wind turbines a relatively common
sight?
2. What generators are often used for wind power projects?
What do they require?
3. What is grid management system?
4. What are the essential timescales?
5. What points and aspects should be taken into consideration
before installation of the project?
6. What ecological impact is noticeable?

EXxercises
1. Translate the following word-combinations:
wind areas; current electricity consumption; wind energy
recourses; wind energy applications; mean wind power density;
advanced wind turbine technology; future generation
technology; wind energy development; wind electric potential;
turbine hug height; energy losses; wind resource assessment.
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. Finish the sentences according to the text:

. Most of the energy stored in these wind movements can be...

. The strength of wind varies, and an average value...

. Making wind power more consistent requires that various
existing...

4. Individual turbines are interconnected with...

5. ...capacitor banks for power factor correction.

6. Electricity generated from wind power can be...

7

8

9

W PN EPEDN

. ...of wind power into a grid system.
. In particular geographic regions. ..
. ...by making air conditioning up to 70 % more efficient.
10. Geothermal heat pumps also allow renewable electricity
from wind to...

3.Translate the text using a dictionary:
Water-pumping windmill

Humans have been using wind power for at least 5,500 years
to propel sailboats and sailing ships, and architects have used
wind-driven natural ventilation in buildings since similarly
ancient times. The use of wind to provide mechanical power
came somewhat later in antiquity.

In the United States, the development of the «water-pumping
windmill» was the major factor in allowing the farming and
ranching of vast areas of North America, which were otherwise
devoid of readily accessible water. They contributed to the
expansion of rail transport systems throughout the world, by
pumping water from wells to supply the needs of the steam
locomotives of those early times. The multi-bladed wind turbine
atop a lattice tower made of wood or steel was, for many years,
a fixture of the landscape throughout rural America.
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4.Write sentences about the past.

1. He always goes to work by car. Yesterday ... 2. They always
get up early. This morning they ... 3. Bill often loses his keys.
He ... last Saturday. 4. I write a letter to Jane every week. Last
week ... 5. She meets her friends every evening. She ...
yesterday evening. 6. | usually read two newspapers everyday.
... yesterday. 7. They come to my house everyday. ... last week.
8. We usually go to the cinema on Sunday. ... last Sunday. 9.
Tom always has a shower in the morning. ... last morning. 10.
They buy a new car every year. Last year ... 11. I eat an orange
every day. Yesterday ... 12. We usually do our shopping on
Monday. ... last week.

HYDROELECTRIC POWER PLANTS.
HYDROELECTRICITY

Hydroelectric power plants are built on rivers. Large-capacity
hydroelectric power plants are commonly located at
considerable distances from the consumers of electric power.

The production process at these plants is rather simple: the
water flows into the hydroturbine runner, acts upon the runner
blades and rotates the runner and the turbine shaft.

The generator shaft is connected to the turbine runner shaft.
The difference in the water level influences the power capacity
of a plant, i.e. the magnitude of the water head and the daily
inflow of water fluctuate considerably according to the season.

The production process is | '
different at power plants of
different constructions and of
different kinds. In atomic power
plants, for example, it is not so
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simple as in hydroelectric plants.

Hydroelectric power now supplies about 19% of world
electricity. Large dams are still being designed. Apart from a
few countries with an abundance of hydro power, this energy
source is normally applied to peak load demand, because it is
readily stopped and started. It also provides a high-capacity,
low-cost means of energy storage, known as «pumped storage».

Hydropower produces essentially no carbon dioxide or other
harmful emissions, in contrast to burning fossil fuels, and is not
a significant contributor to global warming through COs..

Hydroelectric power can be far less expensive than electricity
generated from fossil fuels or nuclear energy. Areas with
abundant hydroelectric power attract industry.

The chief advantage of hydroelectric dams is their ability to
handle seasonal (as well as daily) high peak loads. When the
electricity demands drop, the dam simply stores more water
(which provides more flow when it releases). Some electricity
generators use water dams to store excess energy (often during
the night), by using the electricity to pump water up into a basin.
Electricity can be generated when demand increases. In practice
the utilization of stored water in river dams is sometimes
complicated by demands for irrigation which may occur out of
phase with peak electrical
demands.

Not all hydroelectric power
requires a dam; a run-of-river
project only uses part of the
stream flow and is a characteristic
of small hydropower projects.

There are some considerations

Transformers , Transmission

Lines

Dam
builtin a
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in a  micro-hydro  system
installation. The amount of water

B operation. The more head, the more
' power that can be generated. There
can be legal and regulatory issues, since most countries, cities,
and states have regulations about water rights and easements.

Over the last few years, the U.S. Government has increased
support for alternative power generation. Many resources such
as grants, loans, and tax benefits are available for small scale
hydro systems.

In poor areas, many remote communities have no electricity.
Micro hydro power, with a capacity of 100 kW or less, allows
communities to generate electricity. This form of power is
supported by various organizations such as the UK’s Practical
Action.

Micro-hydro power can be used directly as «shaft power» for
many industrial applications. Alternatively, the preferred option
for domestic energy supply is to generate electricity with a
generator or a reversed electric motor which, while less
efficient, is likely to be available locally and cheaply.

Active Words and Expressions

blade — nmonaTp to influence — BrumBaTH

level — piBenb fluctuate — xonmmBaTHuCs
magnitude — BeanunHa hydropower — rizpoeHnepreruka
head — BepxiBka evaporate — BUlapoByBaTHCS
plant — cranmis runoff — 06’em

runner — porop deposit — ocamkyBatu

shaft — npuBo, Ban to account for — HapaxoByBatu

rotate — obeprarucs a great deal of — Benmka KiJTbKICTB
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residential customer — mo6yroBuii abundant — y BeauuesHii
CIIO’KMBa4 KIJIbKOCTI

Answer the following questions
1. On what sites are hydroelectric power plants built?
2. Are large-capacity plants located far from consumers of
power?
3. Is the production process at the plants simple or is it
complex?
4. What influences the power capacity of a plant?
5. According to what factors does the daily inflow of water
fluctuate?
6. Does the production process at the plant depend on its
construction?
Exercises
1. Say whether the following statements are true or false:
1. Hydropower provides a high-capacity, low-cost means of
energy storage, known as «pumped storage.
2. Hydropower produces essentially carbon dioxide or other
harmful emissions.
3. All hydroelectric power requires a dam.
4. There are some considerations in a micro-hydro system
installation.
5. Governments of different countries have increased support for
alternative power generation.
6. Micro-hydro power can be used for many industrial
applications.
7. Hydroelectric power can be far more expensive than
electricity generated from fossil fuels.
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8. The chief advantage of hydroelectric dams is their ability to
handle seasonal high peak loads.

2.Match the English phrases corresponding to their
Ukrainian equivalents:

1. falling water 1. BeMKa KIJIBKICTh

2. ultimately 2. IOTpeOH B €IIEKTPOEHEPTii
3. differences 3. Imajlarova Bojia

4. land elevation 4. o0csr ormamiB

5. rainfall runoff 5. MMOBHICTIO

6. energy supply 6. y BeJIUKii KIJIbKOCTI

7. abundant 7. BIAMIHHICTB

8. electrical needs 8. MiTHATTS 3eMJIi

9. a great deal of 9. eHepropecypcu

10. consumers 10. cmoxxuBayi

3.Translate the following sentences with the Gerund:
1.Hydropower was a clean and environmentally safe method of
producing electricity.

2. In this respect, hydropower is better than burning coal, oil or
natural gas.

3. Decaying vegetation, submerged by flooding, may give off
quantities of greenhouse gases equivalent to those from other
sources of electricity.

4. Reservoirs can be used for ensuring adequate water supplies,
providing irrigation and recreation.

5. Damming a river can alter the amount and quality of water in
the river downstream of the dam, as well as preventing fish from
migrating upstream to spawn.

6. These impacts can be reduced by requiring minimum flows
downstream of a dam, and by creating fish ladders.

7. Harnessing this resource would require billions of dollars.
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4.Choose the correct word.

1. Whenever we met, Jack avoided (to look, looking) at me. 2.
Most people enjoy (to travel, travelling)to different parts of the
world. 3. Maggie needs (to find, finding) another job. Her
present company is going out of business. 4. May | change the
TV channel, or do you want (to watch, watching) more of this
program? 5. Lily is considering (to change, changing)her major
from pre-med studies to psychology. 6. Although Joe slammed
on his brakes, he couldn’t avoid (to hit, hitting) the small dog
that suddenly darted out in front of his car. 7. | hope (to write,
writing) my autobiography before | die. Do you think anyone
would read it? 8. Joyce thanked us for (to invite, inviting) them
to dinner and said that they wanted to have us over for dinner
next week. 9. If you delay (to pay, paying) your bills, you will
only incur more and more interest charges. 10. My lawyer
advised me not(to say, saying)anything further about the
accident.

NUCLEAR POWER

The EU is producing not only more electricity than ever, but
also more favorable consideration as a viable part of the nation’s
energy mix. Consider that, for the first time, political leaders are
proposing nuclear power as an important, long-term energy
solution. Even the mainstream media — known for its harsh
treatment of the industry — has begun talking in terms of a
nuclear industry «renaissance».

The near-term impetus for this turn-around stems from recent
events — regional power shortages, increased natural gas costs,
and premium market prices for electricity. However, the fact
that nuclear power is in the position to be favorable considered
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Is a result of the substantial performance improvements
achieved at US plants during the past decade.

Most important, these performance gains came with equally
Impressive improvements in safety indicators. The challenge for
individual nuclear stations is to continue this idea by solidifying
competitive gains already achieved and squeezing further
iImprovements from each unit.

US nuclear plants have done an excellent job of maintaining
and improving plant design margins and operating reliability.
Extensive monitoring and surveillance testing of plant systems,
structures and components such as containment building, reactor
vessel, reactor cooling system pressure boundary, steam
generators, pressurizer, piping,
pump casings and valve bodies are |
performed vyearly to verify the
plant is maintained in excellent
condition. Few if any nuclear
plant components will require
replacement specifically to achieve extended operatlons for an
additional 20 years.

Nuclear power is a very clean source of energy and none of
our other energy sources are at present time as clean and
efficient. But there is always the risk of leaks, explosions and so
forth.

It seems that the horror story of Chernobyl still haunts our
minds whenever this topic is brought up. And it was a terribly
tragic accident that destroyed the life of not only the people near
it but the lives of the whole world’s population generations
ahead. This must not happen again. But if we take precautions,
build the power plants in a place without risk of earthquakes and
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most importantly make sure it is properly funded we can narrow
the risk down to almost nothing.

No source of energy is without problems and we have to ask
ourselves — do we want to choose nuclear power or do we want
oil and coal, that isn’t instantly as harmful as nuclear power, but
which can’t be solved at all.

Active Words and Expressions

favorable consideration — in the wake of — minx BruBOM
CIIPUSITIIMBE CYIXKCHHS 4Oro-HeOy/1b

harsh treatment — sxkopctke performance improvements —
CTaBJICHHS MTOKpAIIEHHS POO0YnX
renaissance — BipOIKCHHS XapAKTEPUCTUK

Impetus — momToBx steam generator — nmaporeneparop
unusual events — Hag3BHUyYaiiHi reactor vessel — 0ak saepHoro
noAii peakrTopa

pressurizer — KOMIIEHCATOp THCKY PUMP Casing — KopImyc Hacocy
piping — Tpy0onpoBi valve bodies — xopryc BeHTHIISA
energy mix — cTpykrypa containment building — 3axucha
CHEPIreTUKU 000JIOHKA SIIEPHOTO PEAKTOpa

Answer the following questions
1. How is nuclear power considered in the US in last decade?
2. What does the near-term impetus for this turn-around stem
from?
3. What are extensive monitoring and surveillance testing of
plant systems performed for?
4. Will nuclear power prosper in our Ukraine?
5. What can you say about an accident in Chernobyl?

Exercises

1. Finish the sentences according to the text:
1. Political leaders are proposing nuclear power...
2. However, the fact that nuclear power is...
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3. US nuclear plants have done...

4. ...as clean and efficient.

5. ...horror story of Chernobyl...

6. But if we take precautions...

7. No source of energy is without...

8. Chernobyl accident had happened...

2. Find Ukrainian and English equivalents:

1. Energy mix 1. mommKa

2. long-term 2. MOCTyTIaTUCS

3. to cancel 3.ocHoBHI 3MI

4. mainstream media 4.CcTpyKTypa €HEPreTHKU

5. to stem from 5.1IOXOINUTH Bl

6. premium 6.1magaTu

7. gains 7.y TapHOMY CTaH1

8. safety indicators 8.CKacoByBaTH

9.to drop 0.01IbIII BUCOKA IiHA
10.to solidify 10.TBepaimIaTH
11. to squeeze 11.3mymryBatu
12. design mergins 12.kpaitHe 3HaAYCHHS
13. in excellent conditions 13.moka3HUKN Oe3MeKu
14. to rank second 14.mpubyTOK

3.Translate the sentences:

1. The filament heated, the electrons leave its surface and travel
to the plate. 2. Multiplying the mass of a moving body by its
velocity, we shall get its momentum. 3. In many instances an
apparatus designed for quite a different purpose was adopted,
certain changes being made when required. 4. The problem
having excited a great deal of discussion, a series of tests had to
be carried out. 5. The oil having been exhausted, the engine
stopped. 6. There are two diagrams in this figure, one of them
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showing the relation between volume and temperature. 7.
Working at his new device, the inventor made numerous
improvements, the latter resulting from his own experiments. 8.
They went on studying the nature of the new phenomenon. 9.
There are different means of producing an electric current. 10.
We heard of that experiment having been started last week.
4.Use Present Simple or Present Continuous tense.
1. I can’t afford that ring. It (cost) ... too much. 2. Look. It
(begin) ... to rain. Unfortunately, I (have, not) ... my umbrella
with me. Tom is lucky. He(wear) ... a raincoat. 3. I (own, not)
. an umbrella. I (wear) ... a waterproof hat on rainy days. 4.
Right now I (look) ... around the classroom. Ann (write) ... in
her book. Carlos (bite) ... his pencil. Peter (scratch)...his head.
Ahmed (stare)...out of the window. He (seem) ... to be
daydreaming, but perhaps he (think) ... hard about verb tenses.
What you (think) ... Ahmed (do)? 5. There’s a book on my
desk, but 1t (belong, not) ... to me. 6. Dennis (fix) ... the roof of
his house today, and he (need) ... some help. Can you help him?
7. Barbara often (tutor) ... other students in her math class. This
afternoon she(help) ... Steve with his math assignment because
he (understand, not) ... the material they (work) ... on in the
class this week. 8. Right now I (look) ... at Janet. She (look) ...
angry. I wonder what’s the matter. She (have) ... a frown on her
face. She certainly (have, not) ... any fun right now.

ATOMIC POWER PLANT
Atomic power plants are modem installations. They consist of
several main units and a great number of auxiliary ones.
In a nuclear reactor uranium is utilized as a fuel. During
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operation process powerful heat and radioactive radiation are
produced. The nuclear reactor is cooled by water circulation.
Cooling water circulates through a system of tubes, in which the
water is heated to a temperature of 250-300°C. In order to
prevent boiling of water, it passes into the reactor at a pressure
up to 150 atmospheres.

A steam generator includes a series of heat exchangers
comprising tubes. The water heated in the reactor is delivered
Into the heat exchanger tubes. The water to be converted into
steam flows outside these tubes. The steam produced is fed into
the turbogenerator.

Besides, an atomic power plant comprises a common
turbogenerator, a steam condenser with circulating water and a
switchboard.

Atomic power plants have their advantages as well as
disadvantages. The reactors and steam generators operate in
them noiselessly; the atmosphere is not polluted by dust and
smoke. As to the fuel consumption, it is of no special
importance and there is no problem of fuel transportation. The
disadvantage of power plants utilizing nuclear fuel is their ra-
diation. Radioactive radiation produced in the reactors is
dangerous for attending personnel. Therefore, the reactors and
steam generators are installed underground. They are also
shielded by thick (up to —
1.5 m) concrete walls.
All their controls are
operated by means of
automatic devices. These
measures serve to protect
people from radioactive
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radiation.

Any operating nuclear power plant releases fission products
Into the environment, which causes environmental pollution.

To prevent the harmful effects of nuclear power release, the
nuclear power plants are supplied with protective installations
that serve as barriers to the pollution. First, the nuclear fuel and
the fission products are confined within sealed tubes made of
stainless steel or zirconium. Then the assembly of tubes is
placed in a steel reactor vessel. And finally the steel reactor
vessel is placed in a large steel and concrete housing.

As to the hot radioactive waste products they are disposed in
heavily shielded cylinders. The cylinders are buried 305 to 610
meters underground.

Active Words and Expressions

exchanger — Termi000MiHHHK to shield — 3axumaru

steam — mapa concrete — 6eToH

tube — Tpy0a, namma fission — po3irericHHs

dust — stainless — HeprkaBitoua cTayb
to deliver — mocrauarn steel vessel — nmocyuna

to pollute — 3abpyaHioBaTH waste — Bigxoaun

attending personnel — to confine — ymimyBaru
0OCIYyTrOBYIOYHIA ITepCOHAIT to release — BUBLIBHATH
dispose— ycyBaTu withstand — mpotucrosTu

Answer the following questions
1.What are the main units of an atomic power plant?
2.By what means is the nuclear reactor cooled?
3.At what pressure does the water pass into the reactor?
4.\What types of power plants pollute the air with dust and
smoke?
5. Why is it necessary to protect attending personnel?
6. What kind of products does the operating nuclear power
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plant release?
7. What installations are used to prevent the harmful effects
of a nuclear power plant operation?
8. What material are the tubes made of?
9. Where are the fission products confined?
10. In what part of the installation is the reactor vessel placed?
11.In what way are the hot radioactive waste products
disposed?
Exercises
1. Translate the following words and word-combinations:
auxiliary units; heat exchanger; the polluted atmosphere; utilized
nuclear fuel; shielded concrete walls; fuel consumption; steam
generator; nuclear fuel; nuclear fission; steel vessel; reactor
vessel; fission release; sealed tubes; concrete housing; waste
products; nuclear waste; shielded cylinders.
2. Finish the sentences:
1. A nuclear reactor is used in...
2.A nuclear reactor is cooled by...

3.Water is passed into the reactor...

4.High pressure...

5. Atomic power plants...

6. Attending personnel is shielded by...

7. A nuclear power plant releases...

8. The protective power plant installations...

9. The fission products are confined...

10.The waste products are disposed...

3. Give the English equivalents of the prepositions:

1.The energy (oa2) a nuclear power plant comes (3) the heat
released (niouac) fissioning of uranium () a nuclear reactor.
2.There are two main differences (mixc) a nuclear power plant
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and a steam-electric power plant. 3.The nuclear power plant uses
a nuclear fuel (zamicms) a fossil fuel, and it uses a reactor
(3amicms) a boiler.4.(3-3a) their high fuel consumption gas
turbines are more expensive to operate than steam
turbines.5.The radioactive pollution produced (s) a reactor has
all three forms: gaseous, liquid and solid.6.The beta particles are
dangerous for man (momy, wo) they penetrate deep (¢) the
matter.

4. Translate the following sentences:

1. Radium is said to be one and a half million times more
radioactive than uranium. 2. Tests have shown the thermometer
to be very sensitive. 3. The oscillator referred to above seems to
deliver only a small amount of power. 4. The instrument to be
described here was designed several years ago. 5. To analyze
this effect is to take into consideration all the elements of the
circuit. 6. To analyze this effect we shall consider all the circuit
elements. 7. We expected the discovery to produce great
changes. 8. To explain that the formula given here are correct, it
IS necessary to study them first. 9. To explain why the formulas
given here are correct would require considerable time.10. The
apparatus to be designed is to be used at the power station.11.
This type of engine is said to have some advantages.12. To find
out the state of a mass of a gas is quite possible.

THERMAL POWER STATION
A modern thermal power station is known to consist of four
principal components, namely, coal handling and storage, boiler
house, turbine house, switchgear. Besides the principal
components mentioned above there are many additional parts of
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the plant. The most important of them is the turbo-generator in
which the current is actually generated.

A steam turbine requires boilers to provide steam. Boilers
need a coal-handling plant on the one hand and an ash-disposal
plant on the other. Large fans are quite necessary to provide air
for the furnaces. Water for the boilers requires feed pumps.
Steam must be condensed after it has passed through the
turbines, and this requires large quantities of cooling water. The
flue gases carry dust which must be removed by cleaning the
gases before they go into the open air.

A modern thermal power-station is equipped with one or
more turbine generator units which convert heat energy into
electric energy. The steam to drive the turbine which, in its turn,
turns the rotor or revolving part of the generator is generated in
boilers heated by furnaces in which one of three fuels may be
used — coal, oil, or natural gas. Coal continues to be the most
important and most economical of these fuels.

Active Words and Expressions

coal handling — nomaua switchgear— po3noiapye
BYTJIJIs1, TOTIKA oOnagHaHHI

boiler house — 6oitnepna storage — 0as3a, ckiaf

furnace — miu turbine house — TypOinHwmii 3ai
fuels — manmuBo pump — Hacoc

Answer the following questions
1. What are the main components of the thermal power station?
2. What is the most important fuel for these stations?
3. What can you say about environmental impact of these
stations?
4. Name thermal power stations in your region and explain the
great use of them.



181

Exercises
. Complete the sentences according to the text:
. A modern thermal power station consists of ...
. The most important part is ...
. A steam turbine requires ...
. Boilers need two kinds of plants, they are ...

. The modern thermal power station is equipped with ...
. ...one of three fuels may be...

1

1

2

3

4

5. The flue gases carry dust which ...
6

7

8. ...most economical of these fuels.
2

. Form nouns by adding the suffixes -er, -or.
to work, to invent, to compose, to calculate, to operate, to act, to
react, to emit, to transmit, to use, to combine.
3. Form adverbs from adjectives by adding the suffix -ly:
easy, reasonable, usual, special, physical, functional, real,
regular, magnetical, different, logical, mathematical,
subsequent, consequent.

4. Look up the meanings of these words in a dictionary, if
necessary. Translate them. Mind the word order.

place, iron, lift, house, light, heat, use, form, change, wire

1. The conductor wires are placed high up.

. Electromagnets lift iron weights.

. The plastic box houses the conducting and the insulating
elements of the apparatus.

. The house is lighted and heated by solar energy.

. The light went out. Light the candle, please.

. After the metal was heated it changed its color to a red heat.

. Numerous changes are taking place in the uses of atomic
energy.

w N

~N o 01 &~



182

8. Electric power is used universally.
9. The newly made invention has a great number of uses.
10. The wire and the source form a circuit.

THERMAL STEAM-TURBINE POWER PLANTS

Large steam-turbine plants have two forms: condensing

plants or electric power plants.
The great masses of hot steam, having accomplished the
mechanical work in the turbines of condensing steam-turbine
plants, are condensed, i.e. are cooled down and turned back into
distilled water, and returned to the boiler for production of
steam to activate the turbine.

Condensation of steam takes place in condensers where the
hot steam is cooled when it comes in contact with tubes through
which cold water, supplied from a water reservoir (river or
lake), is circulated. This cooling water, after it takes the heat
from the spent steam, is returned to the water source carrying
along with it the unutilized heat energy. This water is called the
circulating water. The importance of the distilled water for
feeding steam boilers is extremely great since chemically clean
water decreases the formation of scale in the boiler tubes, and,
thus, makes their service life longer.

Condensing plants of large generating capacity are built close to
sources of fuel, in order not to transport large quantities of fuel
over considerable distances. The electric power generated in
such plants is transmitted over long distances for the supply of
large industrial regions. So these plants are called regional
thermal power plants. Heat and electric power plants, in
addition to electric power generation, also supply heat to closely
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located consumers (within a radius of 50 km), i.e. serve as
district heat plants. To such heat consumers belong to all kinds
of industrial enterprises that require heat for production pur-
poses, and also municipal consumers such as baths, laundries
and the heating systems of dwelling houses and other buildings.

The electric power developed by the generators is fed to the
switchboard of the plant, whence it is delivered by overhead
transmission and cable lines to the consumers.

Answer the following questions
1. In what part of the power plant does condensation of steam
take place?
2. Why is distilled water used for feeding steam boilers?
3. How closely does an electric power station located to
consumers?
4. What kinds of industrial enterprises that require heat for
production purposes do you know?

Exercises

1. Complete the sentences according to the text:
1. ...condensing plants or electric power plants.
2. ...In the turbines of condensing steam-turbine plants.
3. Condensation of steam takes place in...
4. The importance of the distilled water for...
5. ...are built close to sources of fuel...
6. The electric power generated in...
7. ...closely located consumers (within a radius of 50 km).
8. The electric power developed by the generators is fed to...
2. Translate the negative sentences into Ukrainian:
1. No charges can move in an open circuit. 2. Nothing less than
a map of the Universe is planned by the research. 3. No special
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equipment is necessary to carry out the experiment.4. A current
which does not change its polarity is called a direct current. 5. A
dry battery is a type of a small battery containing no free liquid.
6. The efficiency of a machine can never be greater than unity; it
Is often given as a percentage.7. Electrically safe locations are
those where conditions causing extremely high danger of
electric shock do not exist.8.No electric device has only
advantages. All of them have also disadvantages.
3. Choose the correct form:
1. The aluminium plant is a (consumer, consumption) of the
(local, locally) generated electric power. 2. The (new, newly)
built shops are (importance, important) for the future of the
power plant. 3. Nuclear energy is energy released during a
nuclear (reactor, reaction) as a result of (convertible,
conversion) of mass into energy. 4.Uranium is a (comparison,
comparable, comparatively) rare element. 5. The most
(importance, important) problems in (atom, atomic) power
(generator, generation) are connected with the reactor. Reactor
(technologist, technology) is still in (progressive, progress). 6.
The light-water reactor types seem most (usefulness, usefully,
useful).
4. Look up the meanings of these words in a dictionary, if
necessary. Translate them. Mind the word order.
balance, amount, cause, increase
water, fuel, control, measure,
1. The fuel-and-energy balance is important for industry.
2. Conductivity increases with heating.
3. The machine should be re-fuelled.
4. The amount of power used in the world in a year amounts to
12,000 million tons of equivalent fuel.
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5. Water barriers are crossed by submarine cables.

6. The instrument is foot-controlled by a pedal.

7. Force and motion go together; one is a cause, the other, a
result.

8. An electromotive force causes the electrons to move.

9. Control of the apparatus is placed on the panel.

10. The volt is a measure of electromotive force.

THE ROLE OF ELECTRICITY AND ITS FUTURE
APPLICATION

At a time when communication technologies are becoming
ever more essential for uniting knowledge and making fast
decisions, one third of the earth’s inhabitants — nearly 2 billion
people — still have no access to a modern energy source. The
implications of energy over the coming twenty years are wide
and varied and will include issues as crucial as economic
development and political stability in numerous countries,
safeguarding our local and global environment, controlling
global warming, social equity, achieving a balance between
rural and urban development policies and so on. Briefly,
sustainable human development.

Whether we are in charge of policy
or the economy, it is our joint
responsibility to place the issue of
access to clean and cost-effective
electricity for all at the centre of the
much-needed debate to determine nor
only what type of progress,
democracy and humanism, but also
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what type of development, our generation will bequeath to the
generations yet to come. We should consider the conditions for
access to electricity, not in terms of sustainable economic, social
and political development for all the inhabitants of this planet.

Wide disparities in access to affordable commercial energy
threat to social stability and counter to the concept of human
development. Air pollution and emissions of gases threaten our
health, degrade our environment and alter the global climate
system. The current consumption of primary energy increases at
a rate of 2 % every year, but this growth is very unequal around
the world:

— Europe 0, 2 % vyear;

— USA — Canada 1,4 % year,

— Developing countries 4,5 % vyear.

If the global growth rate continues, it will mean a doubling of
energy consumption by 2035 relative to 1998, and a tripling by
2055. Energy consumption is bound to increase.

Physical resources and technical opportunities are available to
meet the challenge of sustainable development, but it requires
policy changes, such as:

— more effective use of energy (buildings, electric appliances,
vehicles, production processes);

— increased reliance on renewable energy sources;

— accelerate development and deployment of new energy
technologies;

—as well as taking into account the costs of the various solutions.

Active Words and Expressions

to make fast decisions — unite knowledge — 06’eanyBaTH
npUMaTH MIBUJIK] PIILICHHS 3HAHHSA
access — IoCTyTI Issue — mpoOirema
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essential- BaxxnuBuii, CyTTEBHIA social equity — corrianbHa piBHICTB

implication — 3any4yeHHs sustainable — critikuii

varied — pizHOMaHITHUI to be in charge of — onikyBatucs
safeguard — rapantyBatu determine — BuzHauatu

treat — 3arpoxxyBatu responsibility — BigmoBigaasHICT
to take into account —6paru 10 to meet the challenge — npuiiasatu
yBaru BUKIIUK

renewable — Toii, 1110 bequeath — 3anoBinatu
IIOHOBJIKOETHCA

Answer the following questions
1. What issues will the implications of energy include?
2. What is our joint responsibility?
3. What can alter the global climate system?
4. What policy changes are required forphysical resources and
technical opportunities?

Exercises

1. Complete the sentences according to the text:

. At a time when communication technologies are becoming
ever more essential...

. ...to clean and cost-effective electricity for all...

. We should consider the...

. ...to the concept of human development.

. The current consumption of primary energy increases...

. Physical resources and technical opportunities are available
to...

2. Distribute the words into four columns.

Model: what?(use) what to do?(to use)

what kind of ? (useful) how?(usefully)
insulator, failure, fail, addition, additional, overestimate, equal,
equalize, equality, equally, different, differ, difference, resist,
resistance, resistivity, resistant, commonly, consumer, faulty,

|

o O B~ W IN
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impossibility, carelessly, number, numerous, possible, clockwise

3. State the voice and the tense form of the following verbs.
Model: was removed - Past Indefinite Passive

Is discharged extends

was being discharged does not maintain

has discharged IS not maintained

had not been attached will be linked

IS circulating will release

will not be heated will have been removed

4. Change the sentences into questions:

1. There are various types of nuclear reactors.

2. The use of underground transmission lines must be increased.

3. The fuel can be enriched uranium.

4. The fission heat is used to generate steam, which drives a
turbine generator.

INTERNATIONAL COOPERATION

Since the oil crises of the 1970’s international cooperation
has become an increasingly important factor in energy policy for
most countries of the industrial world. It arose from the need to
cope effectively with the disruptive impact of oil-price increases
on the economy.

International cooperation has contributed substantially to the
formulation and application of concerted actions to reduce
dependency on oil and respond collectively to emergency
situations.

Despite progress, it was soon realized however that energy
issues couldn’t be solved by industrial countries alone, working
in isolation. Nor was it a matter of redistributing energy
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resources and proceeds from oil-
trade between oil producing and
consuming countries.  Energy
4 policy can no longer be applied
without due attention to the
realities of an increasingly
interdependent world economy,
in which long-term issues, like the environment, population
growth and the advancement of less developed countries raise
serious concerns.

Consequently, international energy cooperation has been
included as an integral part of the energy policy of the European
Union. The need to strengthen cooperation is further underlined
by recent events and developments taking place within as well
as outside the Union. In the first place, policy objectives and
priorities have concentrated on the establishment of a Single
Market to include the energy sector, as a means towards
increasing availability and reducing the cost of energy supplies
throughout the Union. Given the energy situation prevailing in
most of the Member States, attaining this objective depends
heavily on the extent to which energy relations with other
countries can be promoted and secured. The specific European
Union Programme concentrates on the transfer of energy policy
know-how and strategies to Third Countries with the following
approach:

— the global objective of securing energy supplies at reasonable
prices;

— facilitating collaboration between European companies and
major energy producing and consuming industries in third
countries;
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— protection of the environment from industrial pollution.

Despite recent economic setbacks, many of the newly
emerging world economies are being fuelled by massive
increases in energy use and this will have significant
repercussions on the environment.

The energy environment interrelation is subsequently very
important and has been reflected in many cooperation activities,
particularly in the area of clean coal technologies or renewable
energy sources such as wind, small hydro, solar, photovoltaic,
solar thermal and biogas.

Energy cooperation should function in close collaboration
with both national administrations and regional organisations.
Such cooperation not only contributes to economic development
but also to peace and stability for the countries.

Active Words and Expressions

to cope with — cripaBisiTucs 3 reduce dependency — ckopoTuTH
YHMOCH 3aJICKHICTh

disruptive impact — pyitHiBHHI to facilitate collaboration —
BILIVB CIPUSTH CHIBPOOITHULITBY
interdependent —s3aemo3anexuuii industrial pollution —

a matter of — cripaBa MPOMUCIIOBE 3a0pyAHEHHSI

reasonable prices —po3ymHi miHK ~ emerge — 3’ ABIATHCS
economic setback — ekonomiunuit  contribute to economic

cnaj development — pobutu BHECOK B
interrelation — B3aemMo3B’ 130K CKOHOMIYHHUI PO3BUTOK

to have repercussions on —matu

BILTUB Ha

Answer the following questions
1. Why has the international cooperation become an increasingly
iImportant factor in energy policy for most countries of the
industrial world?
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2. What is the need to strengthen cooperation further underlined
by?

3. Why couldn’t energy issues be solved by industrial countries
alone?

4. What does the specific EU Programme concentrate on?

5. What’s the core problem?

Exercises
. Complete the sentences according to the text:
International cooperation has...
. Energy 1ssues couldn’t be solved...
. Energy policy can no longer be...
. ...policy of the European Union.
. The specific European Union Programme concentrates on...
. Despite recent economic setbacks, many of...
. ...such as wind, small hydro, solar, photovoltaic, solar thermal
and biogas.
8. Energy cooperation should function in close...
2. Find in the text the English phrases:
e(EeKTUBHO CHPABISATUCSA 3; JCCTPYKTUBHMN BIUIMB HA;

~N o g WN R R

3MEHIIYBaTH 3aJICKHICTh BlJI; pearyBaTd Ha €KCTPEH1 CUTYyaIlli;

3a0€3ME€YEHHS]  €HEPrONOCTAaYaHHs, BHUKJIUKATH  CEPHO3HY

CTypOOBaHICTh; 32 PO3YMHUMH I[IHAMU; TICHO CITIBIIPALIIOBATH 3;

pOOUTH BHECOK B EKOHOMIYHUN PO3BUTOK; OpraHizaiis 13

3aXHUCTy €HEPropecypciB.

3. Put three questions to the each of the sentences.

1. Electric charges are acted upon by forces when they move in
the magnetic field.

2. Copper has been used as a conductor since the beginning of
the industry.
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3. Nuclear reactors decrease air and land pollution but they
increase thermal and radiation pollution.

4. Use the required tense form and translate the sentences.

1. The experiment (repeat) many times. 2. The power which
(radiate) as light is almost three times as great as that radiated
as heat. 3. It (know) that iron molecules are magnets at all
times. 4. Under ordinary room lightning the resistance of
transistors (decrease) millions of times. 5. Ruby crystals about
ten centimeters long can (intensify) light ten times. 6. The
density of a semiconductor laser radiation (be) hundreds of
times as great as that of the ruby laser. 7. The power which
(transmit) along a wire is the product of the voltage times the
amperage.

UNION’S EUROPEAN PROGRAMME
EUP supports the progression of improved non-nuclear energy
technologies through demonstration and market penetration. The
focus of the Programme component is on the demonstration and
promotion of clean and efficient energy technologies in three
board areas:

— renewable energy sources;

— rational use of energy in buildings, industry and transport;

— cleaner and more efficient use of fossil fuels and more
effective exploration, distribution and transportation of
hydrocarbons.

At the core of the aims of the European Union as a whole, are

three central objectives. First, to help promote economic growth

and create employment. Second, to improve the competitiveness
of our industries. Third, to protect our environment and
contribute towards sustainable development. New energy



193

technologies can make an
important contribution towards
achievement of these
objectives. A more efficient use B
of resources, such as fuels and
electricity, helps to improve the
relative cost-effectiveness of our industries and hence the goods
and services they make and sell. As the recent economic crisis in
the Far East has shown, the world is truly a global village.
Likewise, our industries across the EU are intrinsically
connected to the ebbs and flows of international markets. The
technologies supported under programme like THERMIE have
contributed to a more efficient use of resources, thus reducing
costs and making the companies more competitive. The
indicator commonly used to measure the efficiency of energy
use in the industrial sector is that of energy consumption per unit
of output, known as energy intensity.

Investment in new technologies can also have an impact in
another area, namely that of employment creation. Many of the
technologies supported by initiatives such as THERMIE are
more labor intensive than their conventional competitors, either
in manufacturing and installation, or in operation and
maintenance. Thus, investing in these applications, and the firms
that produce them, allows for a contribution towards
employment creation. Moreover, many of the jobs created are
highly skilled or are located in priority areas.

Investing in technology to stimulate economic growth is not
sufficient, in itself, to meet our objectives. We must also work
towards promoting sustainable development and protection of
our environments. The emphasis on clean and efficient




194

technologies can make a substantial contribution towards
achievement of these aims. All of the technologies and
applications supported under THERMIE offer access to zero or
low emissions of gases such as CO,, the main greenhouse gas.

In the Solid Fuel sector, for example, the advanced coal
technologies supported within THERMIE offer access to
substantial reductions in emissions of greenhouse gases and
those responsible for acid deposition. A recent analysis by the
European Commission sought to quantify these savings.

As a consequence of the investments made In new
technologies, and changing patterns of energy supply, the
Member States of EU, and the EU itself, are contributing to
lowering the emissions of greenhouse gases. The investments
made from EU funds can help a project partner in many
different ways. Firstly, the mechanism allows for the creation of
a vehicle to support the exchange of information and experience
between companies and organizations across the EU and
beyond. Second, the impact of the European funding is to
stimulate projects, which wouldn’t otherwise have gone ahead,
or to the same extent.

Technical performance is another key area where the
Programme’s initiatives have been focused. In this case, the
impact of THERMIE has been improved the reliability and
efficiency of the technologies and applications, so as to
encourage their market deployment.

Active Words and Expressions

to support — ninTpumyBaTH creation — cTBOpeHHS
penetration — mpoHUKHEHHS substantial — BaxxnuBuii, 3HAYHMI
at the core — y nientpi to promote — cpusiTu

objective — miip deployment — posropranus

employment — 3aiiusaTicts, podoui  ebbs and flows — npuriusu Ta
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MICIIS B1/UTUBU

Impact — BruivB to sight — no6auntn, po3guBUTUCS
exchange — o6min vehicle — 3aci6

cost-effectiveness — Burpatu- experience — g0cCBif,
¢(EeKTUBHICTh (€KOHOMIYHHUI intrinsically — B gificHocTi
MOKAa3HUK)

Answer the following questions
1. What is the focus of the programme?
2. What are three central objectives at the core of the aims of the
European Union as a whole?
3. What impact can investment in new technologies also have?
4. What can the emphasis on clean and efficient technologies
make?
5. How can the investments made from EU funds help a project
partner?
Exercises
1. Translate the following word combinations:
improved non-nuclear energy technologies; clean and efficient
energy technologies;renewable energy sources; energy intensity;
employment creation; acid deposition; market deployment.
. Complete the sentences according to the text:
. The focus of the Programme. ..
. At the core of the aims of the European Union...
. New energy technologies can...

....technologies supported under programme like THERMIE...
. ...of employment creation.

. The emphasis on clean and efficient technologies can make...
. ...as COg, the main greenhouse gas.

2

1

2

3

4. As the recent economic crisis in...

5

6

7

8

9. Member States of EU, and the EU itself, are contributing to...
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10. Technical performance is another key...

3.Underline the infinitives in the sentences. Translate them.

1. To magnetize a body requires some energy.

2. In order to build the power plant near Northfield (USA), three
miles of tunnels were drilled.

3. The distance to be covered was equal to ten miles.

. To reduce the power losses, thick wires should be used.

5. No additional components were used since they were not
needed to actuate the relay.

6. Various installations were used in order to transform electric
power into mechanical, heat, and chemical power.

7. At least 90 per cent of electric energy to be generated at

present is a.c.

8. A.c. can be increased, or decreased to meet industrial

requirements.

9. Gas turbines can be started within minutes, while steam

plants may require hours to be put into operation.

10. The most important problems in atomic power generation

are known to be concerned with the reactor. The light-water

reactor types seem to be most promising.

4. Use Participle I, Participle Il or the Gerund of the verb in
brackets and translate the sentences.

1. (Cool) an electric conductor results in its reduced resistance
to electric current.

2. What is the name of an (insulate) material (use) to prevent an

electric shock?

3. The (apply) technique brought about quite unexpected results.

4. Mica is used as a dielectric due to (have) high voltage

strength.

5. The world’s first tidal power station, a plant on the Rene

LN
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River in France, began (operate) in 1966.

6. Solar energy has been converted to electricity by (use) solar
cells, which are semiconductor devices (produce) from thin
slices of silicon.

ENVIRONMENT SHOULD BE OUR COMMON
CONCERN

Society which turns its back on nature is doomed. Many
people today believe that the dominant forces of global society
are, in fact, ignoring Nature’s needs.
Everywhere the natural environment is being overexploited,
weakened and soiled. Man uses atmosphere as both a resource
and a place for depositing wastes. He takes from atmosphere
oxygen as a necessary ingredient for his industrial activities and
for his own biological processes. He returns to it a mixture of
gases and solids, the by-products of combustion, respiration.
The historical development of urbanization and industrialization
has produced geographical regions where the natural balance is
disturbed. Evidence abound that the dangers of uncontrolled
industrialization are leading to the pollution of lakes and rivers
and human tragedies like those which occurred in Bhopal
(India), where thousands of people died as a result of a deadly
gas leak from a chemical plant in
1984, or at Chernobyl atomic
power plant in 1986. Just as
obvious are the large - scale loss of
tree cover, soils and biological
diversity as a result of uncontrolled
economic development, and the
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horrors of chemical warfare and nuclear power testing. We have
all experienced the result: air pollution, a shortage of drinking
water, the ruin of forests, soil degradation and etc. As a result
people are affected directly or indirectly.

Some effects are direct and evoke physiological response (eye
irradiation, respiratory diseases), other effects are indirect, but
nonetheless disturbing. Women, for instance, have learned that
their breast milk is contaminated with dioxin, that pesticides and
herbicides are present in ground water. They are told that the
life-giving sun is becoming dangerous due to a weakened ozone
layer, that children everywhere are vulnerable to genetic
disorders caused by contaminated environments.

As the planet’s natural resources diminish, and a growing
world population increases demands on those resources,
competition for access to them will escalate. This struggle for
limited resources will result in a new resource wars.

The major environmental threat to life on Earth is the
weakening of ozone layer. The Earth’s ozone shield — the vital
layer of the atmosphere - protects all living creatures from the
damaging effects of the Sun’s rays. Recent scientific research
proved data that the protective layer of ozone around our planet
IS under severe attack. The major cause of weakening of the
ozone layer is believed to be increasing amount of harmful
chemicals that are being released into the atmosphere by
mankind. Many scientists warn that the chemicals in spray cans
also add to the destroying of the Earth’s ozone shield. Scientists
stress that a further one per cent drop in the overall ozone layer
can cause an increase of skin cancer.

The air contamination due to man’s economic activity is
bringing mankind to the greenhouse effect. It appears when CO
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and certain other gases in the
atmosphere allow the sun’s ultra-
violet rays to penetrate and warm
the earth but then absorb the
infrared energy the earth radiates
back into space forming a kind of
thermal blanket around the Earth.

Acid rains and forest fires play
their role in the destruction of
forests. As a consequence the ruin of forests brings about
ecological disaster. Machine tillage of the soil affects its natural
fertility, while the ever-growing application of fertilizers and
pesticides damages nature by changing the ecological conditions
of human habitation.

Environmental protection is a task requiring the joint efforts of
the entire world population, of government agencies, and public
organizations of the world over.

Vocabulary notes
to turn one’s back on — moBepHyTHCS CLIMHOIO J10...
evidence abounds that — € 6araro gokasiB TOrO, 1IO...
deadly gas leak — BuTik cMepTenbHOTO Tazy
the large-scale loss of tree cover — mmpokomacmTaOHa BTparta
J1COBOT'O OKPHUTTS
5. chemical warfare and nuclear power testing — ximiuHa BiiHa 1 sIepHi
BUNPOOYBaHHS

e

6. is under severe attack — nepeOyBae mig CyBOopor0 pyiHIBHOIO JI€I0
7. one per cent drop in the overall ozone layer — maginus Ha 1% ychoro
030HOBOTO 1IAPY
Active Words and Expressions

OXYgen — KWCeHb to be doomed — Oyt npupeueHUM
combustion — 3ropsiHHs global society — cBiToBe
by-product — moGiyHMi MPOAYKT  CYCHUJIBCTBO
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respiration — nuxaHHs necessary ingredient — neo0xiaHa

response — peaxiis CKJIaJI0Ba

diversity — pi3HOMaHITHICTb natural balance — npupoana
spray cans — aepo3oJi piBHOBara

disease — xBopoOa skin cancer — pak mkipu
vulnerable — ypa3nuBuii human habitation — xwuTi0
acid rain — KUCIIOTHHH JOIIL JIIOTMHU

severe — cyBopui thermal blanket — teriosa
ultra-violet — yapTpadioneroBuii  KoBIpa

aggravate — moripiryBaTu tillage — 006poGiTOK 3emti

Answer the following questions

1. Does ignoring nature cause positive consequences?

2. What does man use atmosphere?

3. How do urbanization and industrialization affect nature?

4. Can you name facts of negative consequences of economic
activity?

5. What can air pollution cause?

6. What are the major environmental threats to life on earth at

present?
7. What is the major cause of the ozone layer weakening?
8. When does the greenhouse effect appear?
9. How do acid rains affect our environment?
10. What can make environmental protection more effective?

EXxercises

1. Translate the following word-combinations:

natural environment, industrial activity, biological process,
natural balance, uncontrolled industrialization, atomic power
plant, chemical warfare, nuclear power testing, air pollution,
life-giving sun, ozone shield, protective layer, harmful
chemicals, air contamination, greenhouse effect, acid rains,
environmental protection.
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. Finish the sentences according to the text:

. Man uses atmosphere as both a...

. The historical development of urbanization...

...in Bhopal (India), where thousands of people died as a

W N PN

result of...

...air pollution, a shortage of drinking water, the ruin of
forests, soil degradation and etc.

. As the planet’s natural resources diminish, and a growing...

. The major environmental threat to life on Earth...

B

...1s believed to be increasing amount of harmful...
. The air contamination due to man’s economic activity is...

© O ~N o Ul

Acid rains and forest fires play...
10. ...by changing the ecological conditions of human
habitation.
3. Write the translation of the following text:
Lead

Lead is naturally present, in small amounts, in soil, rocks,
surface waters, and the atmosphere. Due to its unique properties
it has been an element widely useful to human. This utility has
resulted in greatly elevated lead concentrations in certain
ecosystems. Locations where lead is being mined, smelted, and
refined, where industries are consuming lead, and in urban-
suburban complexes the environmental lead level is greatly
elevated. It is widely agreed that a primary source of these latter
sites in the combustion of gasoline containing lead additives.
Other important sources include coal combustion, burning or
attrition of lead-painted surfaces, and industrial processes.

The atmospheric lead particles are found to be widely
distributed over all parts of the earth. The input of lead, it’s
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cycling within forest ecosystems, its transfer in food chains, and

its residence in soil received considerable research attention.

4. Put 4 types of the questions to the sentences:

1. The major environmental threat to life on Earth is the
weakening of ozone layer.

2. Many people were affected by Chernobyl catastrophe.

3. Plants and animals fail to live without oxygen.

4. Industrial enterprises must use filters for exhaust gases to be
purified.

CHERNOBYL ACCIDENT

The accident, which was of global concern, was the accident
in Ukraine in the Chernobyl power plant
located in Polesye on the River Pripyat. It
Is considered the worst nuclear power
plant accident in history and is the only
level 7 event on the International Nuclear
Event Scale.

On 26 April, 1986, Unit 4 of the
Chernobyl nuclear plant suffered a major accident. The
Chernobyl 4 reactor was a graphite-moderated, light-water-
cooled system. The installed electrical generating capacity was
1 GW. The accident followed some engineering tests of a
generator.

During the tests, basic operating safety rules were being
violated. Most control rods were withdrawn from the core and
the safety systems were switched off. Two explosions and a fire
that followed them damaged the reactor and the containment
building. The graphite started to bum. Explosive energy was
released, which resulted in the 1000 ton cover plate of the
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reactor being lifted up.

The fire inside Reactor 4 continued to burn until 10" of May;
it is possible that well over half of the graphite burned out. The
fire was extinguished by a combined effort of helicopters
dropping over 5,000 metric tons of materials like sand, lead,
clay, and boron onto the burning reactor and injection of liquid
nitrogen. Ukrainian filmmaker Vladimir Shevchenko captured
film footage of a Mi-8 helicopter as it collided with a nearby
construction crane, causing the helicopter to fall near the
damaged reactor building and kill its four-man crew.

A prolonged release of large quantities of radioactive
products transported by the cloud from Chernobyl was detected
not only in northern and southern Europe but also in Canada,
Japan, and the USA.

The major part of the release took place over the period of
about ten days. There were two peaks in release rate (26" April
and 5" May). Later on, the release continued for many weeks at
a lower rate before the destroyed reactor was finally sealed,
which took place some five months later.

Initially the cloud of radioactive material was carried over the
Baltic Sea into Scandinavia. After a few days the wind direction
rotated clockwise and the cloud travelled eastwards across the
USSR and southwards to Turkey.

The total mass of the radioactive
particles released in the accident was
about 6000-8000 Kg. More than half
of it was deposited near the plant but
the rest travelled thousands of
kilometers. Great damage was done % .
to their economy, nature and people’s health The problem of
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Chernobyl has not been solved yet because of the economic
difficulties that Ukraine is having now. The power plant was
closed on December 15, 2000.

There is no doubt that the nuclear plant accidents offer a
number of lessons to be learnt.

At present, over 200 nuclear power reactors for commercial
electricity production operate in Europe.

The accident at the Chernobyl nuclear plant has shown that
large-scale accidents in nuclear power plants can lead to
contamination of the entire continent.

Answer the following questions
1. What was the cause of the Chernobyl accident?
2. What was the path of the radioactive material released in the

accident?
3. What can accidents at the nuclear plants lead to?
4. What Vladimir Shevchenko was doing near the atomic power
station?
Exercises

Finish the sentences according to the text:
. The Chernobyl 4 reactor was a...
. During the tests, basic operating...the graphite started to bum.
...until 10" of May; it is possible that well over half of the
graphite burned out.
4. ...over 5,000 metric tons of materials like sand, lead, clay,

W=

and boron onto the...

5. Ukrainian filmmaker Vladimir Shevchenko captured film
footage of a Mi-8 helicopter as...

6. ...but also in Canada, Japan, and the USA.

7. Initially the cloud of radioactive material...
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8. ...was about 6000-8000 Kg.
9. ...on December 15, 2000.
10. ...can lead to contamination of the entire continent.

2. Translate the following sentences into Ukrainian:

1. For many centuries the problem of air pollution was not paid
attention to. 2. We ought to protect the environment for it is in
danger of human activity. 3. Industrial enterprises must use
filters for exhaust gases to be purified. 4. The ecosystem has a
definite role to play for an overall balance has to be maintained.
5. Plants and animals fail to live without oxygen. 6. Many
countries on the globe fail to fight man-made pollution. 7. The
experiment was very tedious but they failed to get the desirable
results. Transportation devices all over the world fail to prevent
air from exhaust gases pollution. 8. Their attempt to make this
experiment failed.9. The problem of environmental protection is
very important, a special committee having been set up under
the UNO. 10. The development of modern industry is likely to
be accompanied by the development of wasteless production.
11. Concentration of CO happens to be rather high in air. 12.
Primitive man appeared to disturb the balance of nature by
farming and cattle breeding.

3. Match the English words with their definition:

1. Environment a) an area set aside for
preserving nature

2. Fauna b) organism’s physical and
biological surroundings

3. Flora c) warming of temperatures
around the world

4. Garbage can d) layer of gases that surrounds
the earth

5. Global warming e) animals or animal life



6. Climate
7. Atmosphere

8. Biosphere
9. Litter
10.Pollution

11.Smog
12. Species

13. Acid rain

14. To pollute
15. Waste

16. To poison

17. To survive
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f) plants or plant life

g) aspects of the weather
(rainfall, light, air movement)
h)you can even kill with this
dangerous thing

1)to continue to be alive after
coming close to death

J) to make dirty air, water,
everything around us

K) rain polluted by chemicals

[) it may be nuclear, industrial,
dangerous

m) a result of people’s bad
actions in nature

n) mixture of smoke and fog

0) a group of similar types of
animals or plants

p) garbage like food, paper and
cans

q) waste bin

4. Give the synonyms of the following words:

disaster

to occur
contaminated
core

shut down

to require
regulation

to eject

rule, law

to throw away
radioactive

to turn off, to scram
to exaggerate

sick, dirty

to take place
catastrophe
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CHERNOBYL NUCLEAR POWER STATION
On April 26, 1986 one of the history’s worst nuclear
accident occurred at the Chernobyl Nuclear Power station in
Ukraine. At 1:23 AM, technicians at the plant allowed the power
in the 4" reactor to fall to low levels as part of a controlled
experiment, which went terribly wrong. The reactor overheated
and caused a meltdown of the core. This resulted in an explosive
force of steam, which blew off the lid of the reactor. Large
amounts of the radioactive materials were released into the
atmosphere. The reactor-4 explosions released more
radioactivities that the atomic bombs dropped on Hiroshima and
Nagasaki during World War IlI.
) = Most of the discharged material
I 8 was deposited close by as dust and
“se . debris, but wind carries the lighter
" radioactive material over the
B Ukraine, Belarus, Russia and parts
== of Europe.
i |19 _ The operator’s over-confident
deC|5|on -making, a flaw in the design of the reactor and
inadequate safety systems are believed to be the major factors
that caused the Chernobyl disaster. Many people were affected
by this catastrophe. The accident caused 31 immediate deaths
that were mainly the result of exposure the radiation. The main
casualties were among those who fought the fires caused by the
explosion. Once the fires were extinguished, a liquidating crew
of around 200,000 people was initially employed to clean up the
site. Later the number swelled to 600,000. This crew was
exposed to high doses of radiation, which might affect their
health in the long run.
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Many children in the
surrounding areas are developed
thyroid cancer due to the radiation
emitted. Many Ukrainians,
Russians and Belarusians were
. evacuated and later given new

i homes in a different area.
Today reactor-4 is buried in cement tomb which was
quickly built in order to allow the other reactors at the power
station to continue working. However, this shelter is not strong
and will not last and there are plants to replace it. Many people
have suffered in some way as a result of the Chernobyl disaster
and millions of dollars are still being spent today to contain

reactor-4 and assure that no further radiation leakage occurs.
Active Words and Expressions

core — sapo, cepleBrHA to leak — BuTikaTu
casualty— xeptBa dust and debris — 1, ynamku
lid — mokpurts to enclose — oropomkyBatu
Crew — komMaHaa lack — Hemonik
to release, deposit — Bunyckatu flaw — Tpimmna
to clean up — npubuparu explosion — BuOyx

Exercises

1. Choose the right variant.

1. The Chernobyl disaster is thought to be ...

a) as serious as Hiroshima and Nagasaki bombings;
b) a minor accident with no future consequences;
c¢) one of many similar accidents;

d) Europe’s greatest catastrophe.

2. When the Chernobyl-4 reactor overheated ...
a) technicians turned it down;

b) it melted the core;
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c) the power plants was filled with steam;

d) it sealed the lid of the reactor shut.

3. One of the causes of the accident was ...

a) the raising of the power in 4th reactor to high levels;
b) a design faults;

c) the installation of proper safety back-up systems;

d) the technicians lack of confidence.

4. The 4th reactor explosion resulted in the ...

a) spread of the heavier radioactive material by the wind,;
b) immediate death of 200,000 people;

c) release of dust and debris into the atmosphere;

d) release of the 4th reactor’s cover.

5. Most of the people who died as a result of the explosion
were...

a) firefighters;

b) members of clean- up crew;

c) operators of the reactor;

d) children.

6. The members of clean-up crew...

a) developed thyroid cancer;

b) put out the fires;

c) were subject to high levels of radiation;

d) were unharmed by the radiation.

7. Reactor-4...

a) is steel leaking radiation;

b) is enclosed in cement;

c) will be replaced in future;

d) cost millions of dollars.
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2. Finish the sentences according to the text:

1. ...Chernobyl Nuclear Power station in Ukraine.

2. The reactor overheated and...

3. The reactor-4 explosions released more radioactivities that. ..
4....radioactive material over the Ukraine, Belarus, Russia and
parts of Europe.

5. The accident caused 31 immediate deaths...

6. Many children in the surrounding areas...

7.Today reactor-4 is buried in cement tomb which...

8. ...that no further radiation leakage occurs.

3. Translate the following sentences:

1.CporogHi mpo0sieMrn HABKOJHUIIHBOTO CEPEIOBUINA HANOUIBII
BAXKJIMBI JIJI1 CY4YaCHOTO CYCHJIbCTBA.

2.3a0pyIHEHHS BOJIM, TPYHTY Ta pPaJl0aKTUBHE 3a0pyIHEHHS
IIKOJISITh TIPUPO/II.

3.YueHl BBaKawOTh, 10 JIOJCHKA MISUIBHICTH 3MIHIOE KJIiMaT
HAIIO1 IUIAHETU Ta PyHHYE HOTO.

4. Tinpku 3apa3 MM 3pO3yMUIH, 110 Halla IIAHETAa 3HAXOJUTHCS
1111 3arpo30I0 1 I1e - HaIlla MPOBHHA.

4. Put 4 types of the questions to the sentences:

1. After the Chernobyl tragedy thousands of people greatly
suffered from radiation.

2. Lake Baikal is the deepest freshwater lake on the Earth.

3. Modern plants and factories send a lot of smoke into air.
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LOMONOSOV

The Great Russian  scientist,
outstanding poet and enlightener,
Lomonosov, was born in the village of
Denisovka (now Lomonosovo), far off
in the North, on November 19, 1711.
’ He was very young when he easily
= Tﬁ mastered reading and writing. The boy

longed for knowledge he longed to
master science. That longing was so great that at the age of 19
he left his father’s home and started on foot for Moscow in spite
of the long distance and the cold winter.

He experienced great want and countless hardships during his
student years both in Moscow and later on in Germany where he
had been sent to complete his education. Studying at the
academy, he got only 3 kopecks a day, that scholarship being
his only means of living.

He mastered natural sciences as well as history, philosophy
and engineering. In addition to the Russian language, he had a
good knowledge of foreign languages, namely German, French,
and Greek and, last but not least, Latin which was the
international language of science at that time. At the age of 35
Lomonosov was already an experienced professor and an
academician.

It is quite impossible to name a scientific problem he did not
turn his attention to. Nevertheless, theory alone left him
dissatisfied. He knew by experience that it was useless and
unreliable if it did not find practical application and could not,
therefore, serve the good of his people and his country. He
always tried to find practical application for the phenomena
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studied.

Lomonosov possessed an unusual capacity for work. His
scientific activity lasted but 25 years but in these 25 years he
carried out an extraordinary amount of useful, educational work
in various fields of scientific and cultural life. He carried on
scientific research in natural sciences and made numerous
reports on the Results of his achievements. He lectured to
students and translated the works of various foreign scientists
into Russian for he wanted to educate «our own Newtons». For
this very purpose he founded Moscow University and wrote his
odes as well as numerous books on the Russian language and
literature, on physics and so on.

For many years the great scientist carried on systematic
laboratory experimental work both in physics and chemistry for,
according to him, without observation and experiment there
could be no progress in science. In this connection, one might
ask: «Do you know that Lomonosov organized the first
chemical laboratory in Russia?» One more question «Who built
the first glass-making factory in Russia?» It was Lomonosov, of
course!

As a materialist, Lomonosov studied physical properties of
bodies on the basis of the molecular and atomic theory. He
developed the kinetic theory of gases, the molecular kinetic
theory of heat and first discovered the law of conservation of
matter and momentum. He also found that light, heat and
electricity are different forms of motion. As a result, many of
his discoveries became invaluable contribution to world science.

Active Words and Expressions

amount — KiJIbKICTh matter — pedoBrHa
as a result— B pesynprari momentum — pymriitHa cua
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to experience — BunpoOOByBaTH natural — mpupoHii

heat — Temio nevertheless — Tum He MeHII
in addition to — okpim TOrO NUMerous — 0araToYuceIbHUN
to last — TpuBaTu on the basis of — na ocHosi
law — 3akoH theory — Teopis

light — cBiTiIO
EXxercises
1. Form questions for the following answers:
1. In the village of Denisovka.
2. 0On November 19, 1711.
3. At the age of 19.
4. Yes, | do.
5. No, he did not.
6. At the age of 35.
7. On the basis of molecular and atomic theory.
8. For Russian science and the enlightenment.

2.Give suitable adjectives to the following nouns:

Model: chemical laboratory
sciences, scientist, current, time, way, winter, want, language,
application, activity, theory, cloud, furnace, flash, installation,
inventor.

3. Form nouns from the following verbs:

to enlighten, to know, to educate, to transform, to master, to
apply, to achieve, to observe, to generate, to protect, to require,
to develop, to experience.

4. Translate the following sentences paying attention to the
words in bold type:

1. I like to read but | have very little time for reading. 2. My
friend speaks of nothing else but his examinations. 3. As for the
power spent in producing lightning flashes it is but 1/10,000 of
the power got by mankind from the sun. 4. The Fahrenheit scale
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Is used in England, but it is not used in Ukraine. 5. We know
that a thermometer is used for measuring temperature
differences. 6.1was sent for the doctor. 6. These students studied
English for 2 years.8.Ukrainian scientists and inventors work
for this country.9.0ur professor left for Leningrad for he is
going to work there for 3 weeks. 10. It is necessary for me to be
at home at 6 o’clock. 11. The scientist was observing a new
phenomenon for a long time. 12. We need much electricity for
It is used both in our homes and industry.

5. Translate the following sentences using the infinitive:
1.IIlo6 OyTH 1HXKEHEPOM, HEOOXiAHO Oarato yuTaTu 1 A00pe
BuuTUCA. 2. [lipoMeTp BUKOPUCTOBYETHCS MJIsI BUMIPIOBAHHS
TeMreparypu rapsuux MertamiB. 3.J[loguHa  HaBYMIIacs
PO3IICIUIIOBATH  aTOMU JJISI TOTO, LIO0 OTPUMATH BEJIHMKY
KUTBKICTh eHeprii. 4. BueHi HaMararThbCsl BUPIIIUTH MTPOOIEMY,
sKa MOB’s13aHa 3 HOBUMM SIBUIIIAMU B €JIEKTPHUIIL. 5. [ pOMOBIIBI
— 1€ METaJlYHUM MPUCTPIA IS 3aXUCTy OyJIiBelIb BIJ
onuckaBku. 6. Y TI 4acu, MPOBOJMTH JIOCIIIN 3 aTMOC(EPHOIO
€JIEKTPUKOIO, OyJI0 myke HeOe3neuHo. 7. Hamarnituru piu — 1e
O3Haya€, pO3MICTUTH i1 B MOJI1 JI1i MarHiry.

FARADAY’S DISCOVERY
Although for certain purposes we still employ batteries to a
limited extent to generate electric current, the usual procedure
today is by electromagnetic induction. Great generators in our
power stations, driven by powerful turbines, operate through the
relative movement of conductors and magnets on a principle
discovered by that remarkable man, Michael Faraday in 1831.
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Michael Faraday, English experimental physicist, was born in
1791 in a poor family. A bookbinder’s apprentice in London,
Faraday was a clever boy. In the early part of 1812 he was given
tickets to hear a course of lectures by Humphry Davy at the
Royal Institution. At the end of the course he bound his notes on
the lectures and posted them to the lecturer with a request that
he should be appointed to the post of assistant. A few months
later, at the age of twenty-two Michael Faraday was appointed
to a post at the Royal Institution at 25 shillings a week. Thus, he
started on that remarkable career which lasted for nearly half a
century, during which he laid the foundation for the electrical
age. He became a skilful experimenter and an enthusiastic
lecturer. Faraday had many important discoveries. Among them
the concept of the magnetic field and the magnetic lines of
force, production of new kinds of optical glass, and research on
electrolysis.

During the ten years or so before his great discovery, many
investigators took a great interest in the connection between
electricity and magnetism. It had been definitely established by
Oersted’s experiment that magnetism could be produced from
the electric current. Why, then, could
not the process be reversed and the
electric current produced from
magnetism?

The fulfillment of Faraday’s hopes
came in the year 1831 as a result of
his experiments in the laboratory at
the Royal Institution. We can read in
his «Laboratory Notes» how, day by
day, he carried on different




216

experiments with wire and coils, permanent bar magnets and
magnetic needles with varying results.

On October 17, 1831, he discovered that if he connected a
coil of wire to a galvanometer and inserted a magnet into the
coil, he obtained a deflection on the galvanometer. The coill
consisted of eight windings of copper wire each 27 feet long, the
windings being connected in parallel. When he was inserting
one end of the magnet into the coil, he noticed that the
deflection of the galvanometer continued only for a short time
and stopped as soon as the magnet was completely inserted. No
current was generated while the magnet remained stationary.
When it was taken away, there was a second galvanometer
deflection but this time in the reverse direction. In both cases,
however, there was a current only during the time when the
magnet was moving. Faraday was very modest and he loved his
work more than honors. He refused to become President of the

Royal Society and also refused to be knighted.
Active Words and Expressions

apprentice — moMi4HHK induction — iHgyKIis
bookbinder — maiicrepns 3 knight — numap
TepeTUIeTeHHS refuse — BiAMOBIISATHCS
coil — xoTymika skilful — nocsiguennii
direction — Hampsm windings — ooMoTKa

deflection — Bigxunenus
Answer the following questions
1. What principle was discovered in 18317
2. When and where was born Michael Faraday?
3. What had happened to him in 18127
4. At the age of 22 Michael Faraday was appointed to a post at
the Royal Institution, wasn’t he?
5. Which important discoveries did he make?
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6. What do you know about “Laboratory Notes”?

7. What did he discover on October 17, 18317

8. Did he become President of the Royal Society?
Exercises

1. Translate the following words and word combinations:

HOMi‘IHI/IK; MaﬁCTepHH 3 MNCPCIUICTCHHA KHMIKOK;CTATTA IIPO

CJICKTPUKY, KBHTOK Ha J'ICKLIiIO; pO6I/ITI/I HOTAaTKHU, BaXJINBC

BIIKpDUTTS; ONTHUYHE CKJIO; €JIEKTPOJII3; MEXaHIYHUU pyX;

BIJIMOBJIATUCS;  JOCBITYEHUM  EKCIIEPUMEHTATOD; MI1IHA

MIPOBOJIOKA; KOPOJIIBCHKE TOBAPUCTBO.

2. Finish the sentences according to the text:

1. ...discovered by that remarkable man, Michael Faraday in
1831.

....In 1791 in a poor family.

. In the early part of 1812 he was ....

. ...be appointed to the post of assistant.

. He became a skilful experimenter ....

. During the ten years or so before his great discovery ....

. We can read in his “Laboratory Notes” how ....

. He discovered that if he connected a coill....

....he noticed that the deflection of the galvanometer
continued only for....

10. Faraday was very modest and he ....

3. Translate the following sentences into Ukrainian:

1. Further tests have shown the receiver to be very sensitive. 2.

The instrument to be used for testing purposes is similar to that

widely applied in the research laboratories. 3. We know of

copper having been used as a conductor owing to its suitable

characteristics. 4. Copper being a good conductor, we were

recommended to use it when carrying on our research work. 5.

O© 00O NOoO Or &~ WD



218

In spite of all difficulties encountered the research laboratory
succeeded in mastering the method under consideration.

6. At the end of the last century Popov transmitted and received
electromagnetic energy over a considerable distance without

using any conductors.7.0On studying the nature of the new

phenomenon, they were not satisfied with the results obtained
and started testing various engines.

EINSTEIN’S TRIUMPH AND TRAGEDY

Albert Einstein was a famous scientist who completely changed
the way that people saw our world and
the universe. Einstein created many
theories which proved that things like
gravity, light, energy and matter were
connected with each other. At first,
very few scientists could understand
Einstein’s theories but as time passed
other scientists showed that he was
correct.

Albert Einstein was born in Ulm,
Germany in 1879 and grew up in Munich. He wasn’t a good
student at school and only did things he was interested in, like
science and mathematics. At a very early age young Albert
started wondering about the mysteries of the universe.

After school Einstein went to Switzerland and tried to become
a teacher there, but he couldn’t find a job. He went to work at
the Swiss patent office in Bern where he studied what other
people had invented.

After divorce from his first wife, a classmate of his, Albert
went to Berlin where he married his cousin Elsa. He lived in
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Berlin for a long time and there he developed many of his
scientific theories. Einstein became so well-known that he was
invited to universities around the world to talk about his
discoveries. In 1921 he received the Nobel Prize for Physics.

In the meantime things were starting to change in Germany.
Einstein was against the Nazis and their ideas of controlling the
world and killing Jews. The Nazis, in return, hated him and his
theories and they burned most of his books.

Einstein decided to leave Germany and go to the United
States. When World War Il broke out in 1939 Einstein
discovered that German scientists were working on a bomb that
could kill thousands of people. He wrote a letter to the American
president to warn him and suggested that the Americans start
building one too.

In 1941 the American government started the Manhattan
project which led to the construction of the atomic bomb. Two
of these bombs were dropped over Hiroshima and Nagasaki to
end the war against Japan. Einstein was horrified when he heard
the news. He wanted the world to use atomic energy for
peaceful purposes.

For the last twenty years of his life, Einstein lived in Princeton
where he continued his scientific work. He died on April 18,
1955.

Einstein, as everyone knows, did something remarkable, but
what exactly did he do? Even among educated men and women,
few can answer. We are resigned to the importance of his
theory, but we don’t comprehend it. It is this circumstance
which is largely responsible for the isolation of modern science.
This is bad for us and bad for science; therefore more than
curiosity is at stake in the desire to understand Einstein.
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Step by step Einstein came to
his fateful mass-energy equation.
“The mass of a body is a measure
of its energy content”, he wrote in
1905, and gave his now-famous
formula, E = mc? where E is
energy content, m is mass (which —
varies according to speed) and c is the veIOC|ty of light.

When Einstein was 26, he put forward an idea which changed
the world. His idea revolutionized our conception of the
physical universe; its consequences have shaken human society.

Einstein’s achievement 1s one of the glories of man.
Unfortunately, the scientist’s great i1dea first was used not for the
benefit of man, but for his destruction. When he realized the
ominous consequences of his fatal equation and the
responsibility he bore and vehemently protested against the
military use of his discovery. But in vain. Besides, it became
clear that the benefits of the so-called peaceful use of nuclear
energy become also highly questionable. Some great ideas may
lead to still greater disasters. This was the triumph and tragedy
of the genius.

Active Words and Expressions

benefit — npuHOCHTH KOPUCTH prove — 10BOJIUTH
comprehend — ocsratu responsible — BignmoBinanpHMIA
consequence — BUCHOBKH, remarkable — BuzHaunmii
HACIJIKU velocity — mBuaKicTh
discovery — BigkpuTTs in vain — mapma

glory — cinaBa vehemently — ctpimko
meantime — TuM gacom universe — BCECBIT

OMINOUS — 3JIOBICHUI
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Answer the following questions
When and where was Einstein born?
What sciences he was interested in?
Where did he study?
When did he receive the Nobel Prize?
Einstein was against the Nazis, wasn’t he?
What was happened in 1939?
Can you name Einstein’s famous equation?
Did Einstein’s great idea change the world?

© 0N Ok WDNE

What facts produced a strong impact on Einstein’s moral
outlook?
10. Could Einstein have foreseen the tragical consequences of

his discovery?

Exercises

1. Translate the following word combinations into Ukrainian:
the mysteries of the universe; to be interested in; divorce;
around the world; Nazis; fatal equation; peaceful purposes;
benefit of man; velocity of light; human society; ominous
consequences; military use; nuclear energy.
2. Finish the sentences according to the text:
1. ...who completely changed the way that people saw our
world and the universe.
2.He wasn’t a good student ...
3.He went to work at the Swiss ...
4.Einstein became so well-known that he ...
5. ...and they burned most of his books.
6. When World War 11 broke out ...
7.1n 1941 the American government ...
8. The mass of a body is a measure ...
9. Einstein’s achievement 1s one ...
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10. ...against the military use of his discovery.

3.Translate the following sentences:

1. It is called fusion because it is based on fusing light nuclei
such as hydrogen isotopes to release energy.

2. One way to achieve these conditions is to use magnetic
confinement.

3. The Russians by bringing their leading fusion expert
Academician I. V. Kurchatov to give a lecture “The Possibility
of Producing Thermonuclear Reactions in a Gas Discharge”
revealed their own work in the field and were shared our
experience with ZETA.

4. By 2020 Western European oil and gas reserves will have
declined to a point at which only Norway is expected to have
significant reserves of natural gas and Western Europe may well
enter a phase of declining oil production and rising oil import
dependency.

5. In 25 years time, Europe’s dependence on the external supply
of conventional fuels is likely to have increased from the current
level of around 50% to around 70%.

6. Another important factor is likely to be a further tightening of
international agreement regarding C0O, emissions to decelerate
the effects of global warming and consequent climatic changes.
4. Fill in the blanks with the correct words. Use is,are,some.
1. There ... cereal in the cabinet. 2. There ... eggs in the
refrigerator. 3. There ... cookies in the cabinet. 4. There ...
bananas on the counter. 5. There ... rice in the refrigerator. 6.
There ... bread on the counter. 7. There... oranges on the
counter. 8. There ... apples in the basket. 9. There ... peanut
butter in the cabinet. 10. There ... doughnuts on the counter. 11.
There ... coffee in the cup.
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WILHELM ROENTGEN AND HIS DISCOVERY

Wilhelm Conrad Roentgen was born on March 17, 1845 in the
border region of Germany and Holland, in Lenepe. He received
his college education in Zurich in the very polytechnic, which
later studied Einstein. Passion for physics led him after
graduation in 1866 to continue physical education. Defended his
thesis in 1868 on his Ph.D., he worked as an assistant at the
Department of Physics, first in Zurich, then in Giessen, and then
in Strasbourg.

There was a good X-ray experimental school and became a
first-class experimenter. He produced the exact measurement of
the ratio CV for gases, viscosity and dielectric constant of a
number of liquids, investigated the elastic properties of crystals,
their piezoelectric and pyroelectric properties, and measured the
magnetic field by moving charges (current X-rays).

Some important studies performed X-ray with his disciple,
one of the founders of Soviet physics A. F. loffe. Research
related to electromagnetism, crystal physics, optics, and
molecular physics. In 1895 he opened a radiation with a
wavelength shorter than the wavelength of ultraviolet rays (X-
rays), further called X-rays, and investigated their properties: the
ability to be reflected, absorbed, and
ionize the air, etc. Suggested by proper
design of tube obtaining X-rays -
reclining platinum anode and cathode
concave: the first took photographs
with the help of X-rays.

His experience has demonstrated
that the magnetic field is generated by
moving charges, and was important to




224

create Lorentz electron theory.

Many papers have been devoted to the
X-ray properties of liquids, gases,
crystals, electromagnetic phenomena,
discovered the relationship of electrical
and optical phenomena in crystals. For
the discovery of rays that bear his name in
1901 Roentgen first among physicists
won the Nobel Prize.

From 1900 until the last days of his life (he died February 10,
1923) he worked at the University of Munich.

Of great interest are medical applications of X-rays. Since
Rontgen’s discovery that X-rays have been developed for their
use in medical imaging. Radiology is a specialized field of
medicine. Radiographers employ radiography and other
techniques for diagnostic imaging. Indeed, this is probably the
most common use of X-ray technology.

X-rays are especially useful in the detection of pathology of
the skeletal system, but are also useful for detecting some
disease processes in soft tissue. Some notable examples are the
very common chest X-ray, which can be used to identify lung
diseases such as pneumonia, lung cancer. In some cases, the use
of X-rays is debatable, such as gallstones or kidney stones. Also,
traditional plain X-rays pose very little use in the imaging of soft
tissues such as the brain or muscle. Imaging alternatives for soft
tissues are computed axial tomography, magnetic resonance
imaging (MRI) or ultrasound. Since 2005, X-rays are listed as a
carcinogen by the U.S. government.
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The most notable uses of X-ray:
X-ray crystallography in which the pattern produced by the
diffraction of X-rays through the closely spaced lattice of
atoms in a crystal is recorded and then analyzed to reveal the
nature of that lattice.
X-ray astronomy, which is an observational branch of
astronomy, which deals with the study of X-ray emission
from celestial objects.
X-ray microscopic analysis, which uses electromagnetic
radiation in the soft X-ray band to produce images of very
small objects.
X-ray fluorescence, a technique in which X-rays are
generated within a specimen and detected. The outgoing
energy of the X-ray can be used to identify the composition of
the sample.
Among the important early researches in X-rays were
Professor lvan Puluy, Sir William Crookes, Johann Wilhelm
Hittorf, Eugene Goldstein, Heinrich Hertz, Philipp Lenard,
Hermann von Helmholtz, Nikola Tesla, Thomas Edison, Charles
Glover Barkla, and Max von Laue. In a humorous case of
hindsight, Lord Kelvin said “X-Rays are a hoax”.

Active Words and Expressions
experimenter — ekcnepumentarop lung diseases — yerenesi

CarCinogen — KaHIICPOI'CH 3aXBOPHOBAHHA

VISCOSIty — B’sI3KiCTh fluorescence — ¢mroopecueHiis
platinum anode — miaTHHOBWMI magnetic resonance imaging
aHoJI (MRI) — MaruiTHO-pe30HaHCHA
investigate — mociixyBaTn tomorpadist (MPT)

medical imaging — MmeaguuHui skeletal system — kicTkoBa
3HIMOK cucTeMa

disciple — y4enb, mocmiToBHUK lung cancer — pak nercHiB

soft tissues — M’ siki TKaHUHH radiology — pamionoris
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Answer the following questions

. What is Wilhelm Conrad Roentgen?

. Why and where did he continue physical education?

. Did he become a first-class experimenter?

. Who was the disciple of Roentgen?

. What was opened by Roentgen in 1895?

. How many papers have been devoted to the X-ray properties?

. What had happened in 1901?

. What is radiology?

. What is the medical usage of X-rays?

10. Could you name the important early researches in X-rays?
Exercises

1. Translate the following sentences into English

1. Bunbrenbm Konpan Pentren Haponuscs 17 Oepesns 1845
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POKY B TMPUKOPAOHHIM oOnacti Mix [loimnaHmiero Ta
HimeuuuHoro y micti Jlenern.

2. BiH ognepkaB TexHIYHYy ocBiTy B Llopuxy, B Tid camiid
TEXHIYHIM IIKOJ1, B SIK1¥ Mi3HIIIE HaBYaBCI DWHIITEHH.

3. BiH mpairoBaB HajJg TOYHMMH BHUMIPIOBAHHSMH BIJHOIICHHS
o0’eMmy  Jysi Ta3iB, B’A3KOCTI Ta HaJ JICIECKTPUUYHOIO
IMPOHUKHICTIO JESIKUX PIAWH, JOCIIIXyBaB BIJIACTUBOCTI
Py KHOCTI KPUCTAJIB, ix 1’ €30€JICKTPUYHI Ta
MIPOEJIEKTPUYHI BJIACTUBOCTI, BUMIPIOBAB MAarHiTHE I10JIe
PYXOMUX 3apsi/IiB.

4, YacTUHY BaXJIUMBHUX JOCIIIXKEHb PEHTreH BUKOHAB 31 CBOIM
YYHEM, 3 OJHUM 13 3aCHOBHMKIB paAsHCbKOiI (Ppizuku A. O.
Nodode.

5.Hum Oynu 3poOsieHi HayKOBl JOCIHIJPKEHHS CTOCOBHO
€JIEKTPOMATHETU3MY, (d13uKu KPUCTAIIB, ONTHKH,
MOJIEKYJISIPHOT (PI3UKH.
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6. Moro nocitiy HAOYHO MPOJEMOHCTPYBAB, L0 MATHITHE IIOJIE
YTBOPIOETHCS PYXOMHUMU 3apsilaMUi 1 MaB BaXKJIUBE 3HAUYCHHS
1151 CTBOpEeHHA JIOpeHIIeM Moro e1eKTpOHHOI Teopii.

2. Finish the sentences according to the text:
1. Passion for physics led him...
2. He produced the exact measurement of...
3. ...the ability to be reflected, absorbed, and ionize the air, etc.
4. His experience has demonstrated that the magnetic field...
5. ...Roentgen first among physicists won the Nobel Prize.
6. Since  Rontgen’s discovery that X-rays have...
7. Radiographers employ radiography...
8. X-rays are especially useful in the detection...
9. ...such as gallstones or kidney stones.
10.Among the important early researches in X-rays were...
3. Translate the following sentences:
1.Having been used for a long time, the instrument partly lost its
former efficiency. 2. The pressure range being beyond the limits
of the existing diagram, data have been calculated by other
means. 3. Drawing curves gives us a means of showing the
relation existing between the two constants. 4. Wishing to find
out the cause of the fault, they examined the device in all its
details. 5. The charge due to the presence of these electrons is
called space charge.6. By raising the filament temperature, we
increase the number of electrons emitted. 7. In order to design
the contrivance in question, one should take into consideration
the following factors. 8. Some 100 years ago steam engines
were first introduced, the valves being hand-operated.9. The
next point to be studied is the geometry of the parts to be
welded. 10. The stored energy can be dissipated in various ways,
these ways having been dealt with in the previous article.
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4. Write full sentences. Use am, is, are.
Model: (my shoes very dirty). My shoes are very dirty.
. My bed ... very comfortable.

. Your cigarettes ... in your bag.

. I ... not very happy today.

. This restaurant...very expensive.

. The shops... not open today.

. Mr. Kelly’s daughter...six years old.

. The houses in this street ...very old.

. The examination... not difficult.

. Those flowers ...very beautiful.

O 00 N O DN K~ W N —

IVAN PULUY — ROENTGEN’S PREDECESSOR

Among illustrious names in Ukrainian scientific research one
of the least known is that of lvan Puluy (1845-1918), whose
valuable contribution to world science has not been duly
appreciated up to this day. Like many other prominent scientific
figures whose tragic fate had torn them away from native soil,
he lived and toiled abroad, among strangers.

Thousands of scientists and researches of Ukrainian origin
played an outstanding role in many
branches of the world’s civilization,
culture, and science. In Ukraine’s tragic
history the brain drain of her best
cultural figures and scientific minds
began as early as the 17%"century.
Leaving for Moscow and St. Petersburg
were numerous humanitarian who made
their significant contribution to Russian
science — among them linguists,
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philosophers, musicians, architects, painters. Their influence
found its reflection in science, literature, music, art,
construction, even in language and mannerisms.

Ukrainian professors contributed largely to research carried
out at the Universities of the USA and Canada, Berlin and Paris,
Prague and Bratislava, Warsaw and Sofia. Their scientific gains
went down in history, their inventions and discoveries are
appreciated and remembered nowadays by thankful humanity.
The greatest scientist of the Austro-Hungarian Empire of the
second half of the 19" century, Ivan Puluy, investigated unseen
X-rays, later known as Roentgen’s rays. His incandescent lamps
were far more perfect than those invented by T. Edison. Puluy
contributed, to some extent, to the invention of miners’ lamps,
telephone networks, neon signs, etc. Together with P. Kulish he
effected the first Ukrainian translation of the Bible, and was the
first to translate into Ukrainian Prayer-book, Psalter as well as a
geometry text-book.

Traditionally Roentgen’s name is associated with invisible
rays penetrating through wood, metals, paper, leather, etc.
Professor Wilhelm Roentgen began to investigate X-rays on
November 8, 1885, his discovery being to a great extent, a
stroke of good luck. And on January 23, 1896 W. Roentgen
made a public report in Wurzburg informing the scientific world
about his invention which was then an early stage of
development. Five years later Roentgen’s work was awarded the
Noble Prize.

To tell the truth, Puluy’s investigation of the mysterious X-rays
began, however, much earlier, at least a dozen years before. As
far back as 1877, on his own conception, Puluy worked out
cathode ray-tubes and their photographs (as well as the results of
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investigation) were published in scientific papers of the Vienna
Academy of Sciences. For the invention and construction of the
vacuum lamp he was awarded the Silver Medal at the World
Electrotechnical Exhibition in Paris in 1881. Photoprints by
means of unknown rays were received in 1886, but Puluy’s
indecision prevented him from publishing scientific results and
the pioneer ideas were unrealized through the scientist’s own
negligence.

Puluy’s priority in the study and investigation of X-rays was
undoubted though his data had not been properly recorded. By
the time Roentgen made his tests, professor Puluy had published
100 pages on his own works on the subject of cathode lamps and
invisible rays.

Puluy’s whole life was completely devoted to science — he
was physicist, mathematician, philosopher, electrotechnician,
architect, pedagogue, linguist (he knew 15 foreign languages),
besides being a writer, investigator, experimenter. In his youth
he studied physics, mathematics, astronomy, and later on he
taught these and other exact sciences. Generations of young
people of his time owe a great lot to the famous scientist.
Puluy’s Fund which existed up to 1939 allotted stipends to poor
students from Ukraine. Living in Prague since the autumn of
1884 till his death on January 31, 1918, Ivan Puluy did his best
to contribute to the science of the country whose sons and
daughters have given their due to the memory of the great
Ukrainian scientists.

Active Words and Expressions

humanitarian — rymanicr exhibition — BucraBka
Illustrious — cinaBeTHUI tear away from — BigipBaTu Bijx
mannerism — manepa a stroke of good luck — napynox

pioneer ideas — HOBaTOPCHKi J0JIi
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IYMKH allotted stipends — Buainss
incandescent lamp — nmammouka CTUIICH/TI1

PO3KapIOBaHHS priority — npiopurer,
Psalter — ITcanTup TiepeyBaHHs B Yaci
appreciate — nmoBaxxaru,

OL[IHIOBATH

Answer the following questions
1. Who is Roentgen’s predecessor?
. Was Ivan Puluy’s contribution to world science duly
appreciated?
. When did the brain drain from Ukraine begin?
Where did Ukrainian humanitarian go to work to?
What physical phenomenon did Puluy investigate?
When did Puluy begin investigating X-rays?
What field of knowledge was Puluy competent in?
What did he do together with P. Kulish?
. What are the properties of X-rays?
10. What foreign Universities did Ukrainian scientists work at?
Exercises
1. Name the word-building elements, translate into
Ukrainian.

Importance — important — unimportant; consider — consideration
— considerable; refer — referable — reference — referential; oppose
— opposite — opposition; know —knowledge; practice — practical
— unpractical; rich — enrich — enrichment; add — addition —
additional; frequency — frequent — frequently; person — personal
— impersonal.
2. Finish the sentences according to the text:

..he lived and toiled abroad, among strangers.
2. In Ukraine’s tragic history the brain drain of her best...

N
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3. Their influence found its reflection in...



232

4. ...the USA and Canada, Berlin and Paris, Prague and
Bratislava, Warsaw and Sofia.

5. Ivan Puluy investigated...

6. ...into Ukrainian Prayer-book, Psalter as well as a geometry
text-book.

7. ...were published in scientific papers of the Vienna Academy
of Sciences.

8. Puluy’s priority in the study and investigation...

9...he  was  physicist,  mathematician,  philosopher,
electrotechnician...

10. Puluy’s Fund which existed up to 1939...

3. Translate the following sentences:

1. This brief description of some methods used in our work
covers only a few of the problems encountered. 2. The
resistance being very high, the current in the circuit is low. 3.
The test referred to above can be easily made. 4. There is always
water vapour in the air, the amount depending upon various
conditions. 5. Until now we have been discussing reactors from
which no power is being taken. 6. The region of highest
resistance is the point of contact between the pieces being
welded. 7. Some of the effects produced by an electric current
are discussed in the following chapter.8. The filament heated,
the electrons leave its surface and travel to the plate. 9.
Multiplying the mass of a moving body by its velocity, we shall
get its momentum. 10. The problem having excited a great deal
of discussion, a series of tests had to be carried out.

4. \Write positive or negative sentences. Use the forms to be.
1. Paris ... the capital of France. 2. I ... interested in football. 3.
[ ... hungry.4. It ... warm today. 5. Rome ... in Spain.6. I ...
afraid of dogs. 7. My hands ... cold. 8. Canada ... a very big
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country.9. The Amazon ... in Africa.10. Diamonds ... cheap.11.
Motor racing ... a dangerous sport. 12. Cats ...big animals.

ERNEST RUTHERFORD - BRITISH PHYSICIST
(1871-1937)

Rutherford’s father was a wheelwright and farmer, and Ernest
worked on the farm. He showed great promise at school and in
his teens gained a scholarship to New Zealand University,
where he finished fourth. In the university he became interested
In physics and developed a magnetic detector of radio waves.
He was completely interested in the practical applications of his
discoveries. In 1895 came the turning point, for he received a
scholarship to Cambridge University.

At Cambridge he worked under J.J. Thomson. Then, after a
short period at McGill University in Montreal, Canada, and a
trip to New Zealand to get married, he returned to England.

Hard on the heels of Becquerel, Rutherford began work in the
exiting new field of radioactivity. He was one of those who,
along with the Curies, had decided that the rays given off by
radioactive substances were of
several different Kkinds. He
named the positively-charged
ones alpha rays and the
negatively-charged ones beta-
rays. These names are still used,
except that both are now known
to consist of speeding particles,
so one often speaks of alpha
particles and Dbeta particles
instead. When in 1900 it was
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discovered that some of the radiations were not affected by a
magnetic field, Rutherford was able to demonstrate them to
consist of electromagnetic waves and named them gamma rays.

Between 1906 and 1909 Rutherford, together with his
assistant, Geiger, studied alpha particles intensively and proved
conclusively that the individual particle was a helium atom with
its electrons removed. The alpha particles were like the positive
rays that had been discovered by Goldstein, and in 1914
Rutherford suggested that the simplest positive rays must be
those obtained from hydrogen and that these must be the
fundamental positively-charged particle. He called it a proton.

Rutherford’s interest in alpha particles led to something
greater still. In 1906, while still at McGill in Montreal, he began
to study how alpha particles are scattered by thin sheets of
metal. He continued these experiments in 1908, when back in
England working at Manchester University.

From his experiments Rutherford evolved the theory of the
nuclear atom. He maintained that the atom contains a very tiny
nucleus at its center which is positively changed and which
contains all the protons of the atom and therefore virtually all of
its mass. In the other regions of the atom are the negatively-
charged electrons which are very light and which interpose no
detectable barrier to the passage of the alpha particles. This view
of the atom is the one accepted today.

For working out the theory of radioactive disintegration of
elements, for determining the nature of alpha particles, for
devising the nuclear atom Rutherford was awarded the 1908
Nobel Prize in chemistry. In 1917 Rutherford got to work in
earnest on quantitative measurements of radioactivity.

Rutherford was thus the first man ever to change one element



235

into another as a result of the manipulations of his own hands.
He had achieved the dream of the alchemists. He had
demonstrated the first man-made nuclear reaction. By 1924 he
had managed to knock protons out of the nuclei of most of the
lighter elements.

Rutherford accepted a professorship of physics at Cambridge
in 1919, and was president of the Royal Society from 1925 to
1930. After 1933 he was violently anti-Nazi in his sympathies.
Toward the end of his life he expressed himself as quite
doubtful that the vast energy of the atomic nucleus, as made
evident in radioactivity, could ever be controlled by man. In this
he was overtly conservative (as he was in his reluctance to
accept Einstein’s theory of relativity). However, he died, two
years before the discovery of uranium fission by Hahn and so

was not to know how wrong he was in this respect.
Active Words and Expressions
wheelwright — xonicuuii maiictep — alchemist — anximik

scholarship —crtunenmis beta particles — 6era wactku
radioactive substances — disintegration — posma,
paJl0aKTUBHI PEYOBUHHU reluctance — HempuUHHATTA,

alpha particles — ansda gactku CYNpOTHUB
Answer the following questions
. Was Rutherford good at school?
. Which science he was interested in?
. Where did he study and work?
. How did he work in the field of radioactivity?
. What do you know about the theory of the nuclear atom?
. What event had happened in1908?
. Ha had achieved the dream of the alchemists, hadn’t he?
. What did Rutherford do at the end of his life?

00O N O O b W N P
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Exercises
1. Translate the following words and word combinations:
son of wheelwright and farmer; magnetic detector of radio
waves; positively-charged; helium atom; man-made nuclear
reaction; to consist of speeding particles; the theory of
radioactive disintegration of elements; president of the Royal
Society; quantitative measurements; obtained from hydrogen.
. Finish the sentences according to the text:
In the university he became interested in...
...practical applications of his discoveries.
Hard on the heels of Becquerel, Rutherford began...
He was one of those who, along with the Curies...
When in 1900 it was discovered that some of the radiations
WwCEere. ..
. He maintained that the atom contains. ..

G W RN

...Nobel Prize in chemistry.
. Rutherford was thus the first man ever..

©oo_\1cn

. Rutherford accepted a professorship of physws
10. He died, two years before the discovery...

3. Fill in the gaps with appropriate prepositions.

1. Everyone 1s talking ... the explosion in the high school
chemistry lab. 2. Karen was absent ... the class six times last
term. 3. Fruit consists mostly... water. 4. Our children are very
polite ... adults, but they argue ... their playmates all the time.
5. Three centimeters i1s equal ... approximately one and a half
inches. 6. I’'m not ready ... my trip. I haven’t packed yet. 7. |
borrowed some clothes ... my best friend. 8. Are you familiar ...
ancient Greek mythology? 9. I discussed my problem ... my
uncle. 10. Someday astronauts will travel ... another solar
system.
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4.Put the verbs in brackets in the Future Indefinite Tense.

1. 1 (know) ... the result in a week. 2. You (be) ... at home
tonight? 3. You(have) ... time to help me tomorrow? 4. It
(matter) ... if I don’t come hometill morning? 5. You (be) ...
able to drive after another five lessons? 6. Do youthink he
(recognize) ... me? 7. Unless he runs he (not catch) ... the
train.8. He (lend) ... it to you if you ask him. 9. I hope I (find)
... him. 10. If petrolpipe attendants go on strike we (not have)
.. any petrol. 11. He (believe) ...whatever you tell him. 12. I
(remember) ... this day all my life. 13. Perhapshe (arrive) ... in
time for lunch. 14. If he works well | (pay) ... him $ 10.15. 1
wonder how many of us still (be) ... here next year.

THOMAS EDISON (1847-1931)

In 1877, an American, Thomas Alba Edison, made a
recording on a little machine which he had invented, and
played it back to himself. It was a historic moment - the first
talking machine in the world had been invented. Next, Edison
got interested in the invention of an electric-light bulb for
lighting streets and buildings instead of gas.He had to work
for thirteen months but finally he succeeded and produced the
incandescent lamp.

His other inventions include the
phonograph or gramophone, the
cinematograph, an improved system of =
electric transmission and numerous
other things. Since his early childhood
he had a difficult life. He was a very
inquisitive child who always asked
«Why?» and always tried out any idea
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he had. When he was six, Thomas decided to help a mother
goose to hatch eggs by sitting himself on the nest. On another
occasion he almost drowned when he dived into the river and
swam under a ship trying to examine its structure.

He went to school for only three months because his teacher
said that the boy was stupid. Edison spent all his free time
experimenting.

One day he read in a book that balloons could fly because they
had gas in them. So he thought that if he drank enough soda
water and filled his stomach with gas he would be able to fly
too. His flying attempt finished with his lying on the ground sick
and the world spinning around him.

Edison began to work as a newspaper boy when he was twelve.
One winter night the boy didn’t hear the conductor’s whistle and
when the train started to move, it dragged Thomas along. The
boy was saved by the conductor who caught him by the ears and
pulled him onto the train. After that something happened to the
boy’s ears and he began to grow deaf. But it didn’t stop the
curious child. He decided to produce his own newspaper and he
set up his «publishing house» in a baggage car. The money he
got for his paper he spent on books and laboratory equipment
which he installed in the same baggage car. Everything finished
with a fire which started when a bottle with phosphorus fell on
the floor. That ended Edison’s career with the railway.

One day when Edison was 15, he saved the life of a child
who was playing on the; train tracks. In gratitude the father of
the child, a telegraph operator, gave Edison several lessons in
telegraphy and in the next five years Thomas worked as a
telegrapher in different cities of the USA and Canada. But this
career of his also ended with a scandal when a night inspector
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found Edison sleeping and his new invention, connected to the
clock, working instead of him. Thomas’s mother continued his
education at home, and the boy demonstrated a brilliant
memory and great love of books and studies.

Even when he was an old man he never stopped working.
Edison is believed to have said the following words, «Genius is

ten per cent inspiration and ninety per cent perspiration».
Active Words and Expressions

gramophone — rpamodoH baggage car — 6araxxHuii Baroxn
nest — rui3go laboratory equipment —
Inspiration — HaTXHEHHS nabopaTtopHe 00IaTHAHHS
drowned — TonyTH perspiration — HamoJerIuBiCTh

balloon — noBiTpsiHa KyIs
Answer the following questions
1. What was Thomas Alba Edison?
2. What discoveries is he famous for?
3. What had happened to him in childhood?
4. Was he good at school?
5. Where did he work?
6. What was the motto of Edison?

Exercises
1. Match the following English words with their Ukrainian
equivalents:
1) to discover a) 3a0X04yBaTH
2) to research b) mominmryBaTn
3) to invent C) BiIKpUBaTH
4) to identify d) 3anmyuatu
5) to improve e) crpusTu
6) to involve f) mocmimkyBaTu
7) to encourage Q) BUHAXOIUTH

8) to promote h) po3mizHaBaTH
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. Finish the sentences according to the text:

. Edison got interested in the...

. His other inventions include...

. He went to school for only...

..In a baggage car.

...he saved the life of a child...

...of the USA and Canada.

...and great love of books and studies.

...«Genius is 10% inspiration and 99% perspiration».

3. Translate the sentences:

1. The following precautions should be observed to insure better
results in our experiment. 2. To find an instrument suitable for
our testing was the next problem to be solved.3. We know the
strength of a current to depend upon the resistance of the circuit.
4. For a long time the atom was thought to be indivisible. 5. The
oscillograph to be used for testing purposes is similar to that
used in our laboratory. 6. If considered from this point of view,
the problem seems to be rather complicated. 7. Radium is said to
be one and a half million times more radioactive than uranium.
8. Tests have shown the thermometer to be very sensitive. 9.
The oscillator referred to above seems to deliver only a small
amount of power. 10. The instrument to be described here was
designed several years ago.

4. Use one of the tenses: the Present Indefinite, Past
Indefinite, Present Continuous, Past Continuous.

1. Nona (to celebrate) ... her birthday yesterday. Her room
looked beautiful, there (to be) many flowers in it. When | (to
come) ... in, somebody (to play) ... the piano, two or three pairs
(to dance) ... 2. Listen! Somebody (to play) ... the piano. 3. 1
(to like) ... music very much. 4. When | (to lookK) ... out of the

©NO oA ®N N
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window, it (to rain) ... heavily and people (to hurry) ... along
the streets. 5. What you (to do) ... at seven o’clock yesterday? -
| (to have) ... supper. 6. When I (to come) ... home yesterday, |
(to see) ... that all my family (to sit) ... round the table. Father
(to read) ... a letter from my uncle who(to live) ... in London. 7.
Where you (to be) ... yesterday? - | (to be) ... at home the
whole day. - How strange. I (to ring) ... you up at two o’clock,
but nobody (to answer) ... - Oh, | (to be) ... in the garden. | (to
read) ... your book and (not to hear) ... the telephone. 8. What
you (to do) ... at five o’clock yesterday? — | (to work) ... at the
library. — I (to be) ... there, too, but I (not to see) ... you.

YURI KONDRATYUK AND THE MOON

In the domain of cosmic research Ukraine’s contribution is
represented by many illustrious names among which one of the
first belongs by right to Yuri Vasylyovich Kondratyuk
(Shargey) (1897-1941). He stands in the constellation of such
outstanding scientific figures as K. Tsiolkovsky, V. Vernadsky,
S. Korolyov, and others.

He was born on the 21" of June, 1897 in Poltava. The
dramatic circumstances of his life made him live under an
assumed name and world fame came to him many years after
this pioneer in working out rocket engineering and the theory of
cosmic flights had left the Earth for ever.

After finishing the 2-nd Poltava gymnasium he entered St.
Petersburg University in 1916. 1918-1925 he worked in
Ukraine, in Poltava, Kiev and some smaller towns, and since
1925 in the Northern Caucasus. In 1927 he moved to
Novosibirsk where his occupation was projecting elevating
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gears. In the 30" he worked in Kharkiv at the Ukrainian
Research Institute of Industrial Energetic. He stood at the head
of the group of scientists whose task was designing and
constructing a huge Crimean wind-power station. Working in
Moscow before the war he devoted much time to energetic
problems. It is a well-known fact that in building the Ostankino
teletower, specialists used Kondratyuk’s workings out of
reinforced towers construction and wind-power technique.
Kondratyuk is often referred to as Ukrainian Tsiolkovsky for his
main scientific interests lay in solving the problems of
cosmonautics, cosmic flights and constructing the interplanetary
spaceships. In working at these problems as well as many others
he toiled independent of K. Tsiolkovsky who knew
Kondratyuk’s works and approved of his ideas.

On July 21, 1969 the first flight to the Moon, the age-long
dream of humanity, was realized by three American astronauts —
Neil Armstrong, Michael Collins and Edwin Aldrin. The first
steps on the surface of the Moon were made by Neil Armstrong
who was joined 20 minutes later by Edwin Aldrin. This Apollo
Moon flight and landing, as admitted by world’s scientists,
including Americans, would have been impossible without Y.
Kondratyuk’s solving a
number of problems.

In Y. Kondratyuk’s
works a number of new
solutions were found
pertaining to  the
development of
cosmonautics:  rocket
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dynamics, rocker building and cosmic system creation. His
scientific merits were not duly appreciated during his lifetime
and his untimely death at the front prevented the great scientist
and engineer from realizing his gift and talent to the full. A
crater on the back side on the Moon was named after Yuri
Kondratyuk. Y. Kondratyuk’s ideas have brought our country
world fame, their influence has not been lost up to now and will

serve generations to come.
Active Words and Expressions

technique — Texnika appreciate— ninyBaru

illustrious — cnaBeTHuUI constellation— miesna

huge— BenereHCchKMIA reinforced towers— 3anizo6eToHHi
interplanetary space ships — BEXKI

MDKIUTAaHETHI Kopaoui cosmonautics— KoCMOHaBTHKA

Answer the following questions

1. Who represents Ukraine’s science in cosmic research?

2. What outstanding scientists carried out research on cosmic
flights?

3. Where was Kondratyuk born?

4. Where did he get his education?

5. What problems was Kondratyuk concerned with in Kharkiv?

6. What did Tsiolkovsky think of Kondratyuk’s ideas of
cosmonautics?

7. When were the first steps on the Moon made?

8. Were Kondratyuk’s merits appreciated during his life?

EXxercises
1. Translate the following words and word-combinations:
world standards, world science, life standards, space
exploration, scientific exploit, aerial navigation, inventor,
astronomer, rocket, aviation, human knowledge.
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. Finish the sentences according to the text:
....1897 in Poltava.

. 1918-1925 he worked in...

. He stood at the head of the group...

. ...construction and wind-power technique.

. Y. Kondratyuk is often referred to as Ukrainian
Tsiolkovsky...

. ...Neil Armstrong, Michael Collins and Edwin Aldrin.

6

7. ...without Y. Kondratyuk’s solving a number of problems.

8. Y. Kondratyuk’s ideas have brought...

3. Look up the meanings of these words in a dictionary, if
necessary. How are they translated in the sentences below?
Mind the word order.

place, iron, lift, house, light, heat, use, form, change, wire

1. The conductor wires are placed high up.

2. Electromagnets lift iron weights.

3. The plastic box houses the conducting and the insulating
elements of the apparatus.

4. The house is lighted and heated by solar energy.

5. The light went out. Light the candle, please.

6. After the metal was heated it changed its colour to a red heat.
7. Numerous changes are taking place in the uses of atomic
energy.

8. Electric power is used universally.

9. The newly made invention has a great number of uses.
10.The wire and the source form a circuit.

4. Complete with don’t, doesn’t, have to or must not.

1. The soup is too hot. You ... eat it yet. Wait for it to cool. 2.

Oor & W NDEFEDN

You ... have soup for lunch. You can have a sandwich if you
like. 3. Liz finally got a car, so now she usually drives to work.
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She ... take the bus. 4. Tommy, you ... say that word. That’s not
a nice word. 5. Mr. Moneybags is very rich. He ... work for a
living. 6. If you are in a canoe, you ... stand up and walk
around. If you do, the canoe will probably tip over. 7. According
to the rules of the game, one player ... hit another player. 8. The
review class before the final exam is optional. We ... go unless
we want to.



IDIOMS AND PREPOSITIONAL PHRASES

According to
along with

all over the world
a number of

a part from

as a matter of fact
as a result

as close as possible
as early as

as far as ... is concerned
as far back as

as follows

as for

as is the case

as long as

as soon as

as to

as well

as well as

at any rate

at last

at least

at once

at present

at the same time
at times

at will

because of

both... and

but for

by all means

by chance

by means of

by no means

by some means or other
by the way

by turns

consideration should be given to

can’t but

can’t help (+gerund)
deal with

do a world of good
do without

3T10HO 3

opsi 3

B YyCbOMY CBITI
JIEKIJIbKa

OKpIM

(aKTU4YHO

B pe3yJbTarTi

SIK MOJKHA OJIrK4ae
m1e (mpo yac)
CTOCOBHO

e (B), Bxe (B)
HACTYITHUM YHHOM
11010

SK y BUNIAJIKY 3

JI0 TUX TP MOKH
SIK TUIBKH

10 CTOCYETHCS
TaKOX

TaKOX, 9K 1

y OyIb-IKOMY BUTIAIKY
HapellTi
IIOHANMEHILIE
oJipasy K

B JJaHUM MOMEHT

y TOM ke 4ac
1HOI1

3a Oa)KaHHIM
BHACJII 0K

SK... TaK 1

SKIIO0 O HE
HEOIMIHHO
panToBO

3a JIOIIOMOT OO

Hl B IKOMY pa3l
TaKUM YH 1HIIAM YAHOM
MDK 1HIIUM

o uep3i

CJIiJl 3BE€pHYTH yBary Ha
HE MO’KHA HE

HE MOKJIMBO HE
MaTH CIpaBy 3
poOuTH 6arato rapHOrO
o0xoautucs 6e3
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due to

either ... or

ever since

first

for ever

for example, for instance
for short

for the present
for the sake of

for this reason

for want of

from time to time
give rise to

give way to

go into operation
have nothing to do with
in addition to

in case

in certain respects
in comparison to
in effect

in fact

in its turn

in no time

in order to

in other words

in particular

in question

in spite of

instead of

in this connection
in view of

it goes without saying
it is high time

it stands to reason
it was not until
keep in mind

kind of

last but not least

last but one
make use of
meet the needs (requirements)
more or less
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JSKYIOUH

a060...a00

3 TOTO Yacy

MepIll 3a BCE, CIOYATKyY
Ha3aBXIU

HaITPUKJIIA]

KOPOTIIIE

Ha [IeH pa3

3apaau

3 IIBOTO TPUBOY

3-3a2 HECTadl YOoroch

qac BiJl yacy

BUKJIMKATH, OyTH pe3yJbTaTOM
MOCTYIATUCS

BCTYIIaTH B 11O

HE MaTH >KOJTHOTO BIJTHOIIIEHHS JI0
JI0 TOTO %, OKPIM TOTO

y BUIAJIKY, SIKIIO

y A€SIKOMY B1JTHOIIICHHI1

y HOpPIBHSHHI 3

ACHO

(baKkTU4HO

y CBOIO 4Yepry

JTy’K€ MIBUIKO, MUTTEBO

JUUISL TOTO, 1100

1HAKIIIEe KOKYy4H

0CO0JIUBO

PO SIKWH WJI€ MOBa

HE 3Ba)XKaro4yM Ha

3aMICTb TOTO, 11100

y 3B’SI3KY 3 UM

Ha yBasi

3pO3yM1JIO, CaMO COO0I0

JaBHO Yac

SICHO, OUYEBHTHO

JUIIe TIIBKY B, 111€ B (PO Yac)
MaTH Ha yBas3l, IaM siTaTu
CBOT'O pOZly

OCTaHHI} MO NOPAIKY, aje He 3a
3HAYCHHSAM

nepeIoCTaHHIN
BUKOPHCTOBYBATHU
BIJIMOBIIaTH TTOTpebam (BUMOTaM)
OB Y MEHIII



needless to say
neither ... nor

no longer

no matter

no sooner ... than
not at tall

not to speak of

no wonder

of course

on account of

one and the same thing
on the basis of

on the contrary

on the part of

on the whole

or so

owing to

pay attention to
play a partin

put in to operation
put into use
rather than

result from

so far

so to say

take advantage of
take into account
take into consideration
take partin

take place

thanks to

that is to say

the former

the latter

under consideration
up to

with respect to
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HIYOIo M Ka3aTu

Hi...HI

OLIBIIIE HI

HEBAKJINBO, HE3AJIEXKHO Bl
SIK TUIBKHU

30BCIM Hi, aHICKIJIBKH
HE KOKY4H MPO

HE JTUBHO

3BHYANHO

BHACJII 0K

OJIHE U TE caMe

Ha OCHOBI

HaBIIAKH

3 00Ky

B ILIIJIOMY, B3araii
pUOJIM3HO

3aBIISIKU

3BEpTaTH yBary Ha
BIJIICPaBaTH pojb
YBECTH B /110

YBECTHU B €KCILTyaTalllo
CKOPIIIE HIXK, a HE
OTpUMATH B PE3YJbTATI
JIO CUX MIp, TIOKH IO
TaK cKa3aTu
CKOPHCTATHCS

Opatu 10 yBaru

Opatu 10 yBaru

Opatu y4actb y
B110yBaTHCS, MAaTH MiCIIe
3aBISKU

1HAKILIEe KOKY4H
nepiuii (31 3ralaHux)
OCTaHHIH (31 3ralaHuXx)
TOW, 10 PO3TJISAIAETHCS
bi (o)

10 BIJTHOIIIEHHIO 70
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