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NMPEANCNOBUNE

HacTosuwiee nocobue npegHasHayaeTcs ANA CTYAeHTOB cTapLimx
KypCOB 3HepreTmyeckmx By30B. Llenb nocobus — noaBecTu CTYAEHTOB
K CaMOCTOATENIbHOMY YTEHWUIO U MOHWMAaHUIO OPUTUHANBHON Hay4YHO-Tex-
HUYECKOW nuMTepaTypbl MO CNeunanbHOCTU Ha aHrAMIACKOM  si3blKe.

Mocobue cocTouT M3 cnegyloWwmnx pasfenos: 1. Ypoku, cofepxa-
WKne YyyebHble TeKCTbl C YynpaxHeHUsMuW. 2. JlabopaTopHble paboTbl
K y4yebHbIM TekcTam. 3. TeKCTbl NS BHeayAUTOPHOro uteHus. 4. Mpwuno-
XeHue, cofjepkallee WAMOMbl, COK3HblE W MNPeLnoroBble FPynnbl.

TeKcTbl MOCO6MSA, COCTaBMEHHble Ha OCHOBE aHTMACKUX, amepwu-
KaHCKMX W COBETCKMX WCTOYHWKOB, HOCAT MO3HaBaTefNbHbI W Hay4HO-
nonynsapHbIli XapakTep. HeKoTopble TeKCTbl CHabXXeHbl PUCYHKaMU, KOTO-
pble CcnyXaT OCHOBOW AN MOTUBUPOBAHHOIO BbICKa3blBaHMWA.

Mocobue coflepXXMUT 22 ypoKa, KaXAbli M3 KOTOPbIX paccyMTaH Ha
Ba ayAWTOPHbLIX 3aHATMA W COCTOUT W3 MPEATEKCTOBbIX YMPaXHEeHW,
OCHOBHOIO TeKCTa, NIeKCUKO-FpamMaTUYecKUX W peyeBbIX YMNPaKHeHW’
W JONOMHUTENbHbIX TEKCTOB, MpefjHa3HayeHHbIX ANA pasBUTUA HaBbIKOB
NOUCKOBOro 4YTeHMs. lMpu cocTaBfieHUN TEKCTOB W YNpPaXHEeHW aBTopbl
yaensnun 60nblioe BHUMaHWe MOBTOPAEMOCTM NEKCUYECKUX WU rpamma-
TUYECKUX SABNEHUA W NPUAEPXUBANUCH NPUHUMNA NOCTENEHHOro Hapa-
CTaHWUA TPYAHOCTEN.

paMmMaTuyecKUili mMaTepuan BK/OYEH B MepBble [BajLaTb YPOKOB,
npuyeMm nNpopaboTKe KaxAol rpaMMaTMyeckoi Tembl yaenseTcs HecKonb-
KO ypoKoB. [locnegHue gBa ypoka BK/HOYaT BeCb MNPOWAEHHbIA rpam-
MaTUYecKnii maTepuan.

NabopaTopHble paboTbl nNpeaHasHayeHbl [N BBeAeHWS WU 3aK-
penneHnMs CcnoB, MNoAnexawmux akTueBmzauum, W WX MPOU3BOAHbLIX,
a TakxXe paboTbl Hafj MPOU3HOWEHWEM TPYAHbIX cnoB. JlabopaTopHble
paboTbl AONMXKHbI ObITb 3aNUcaHbl HA MarHUTHYIO NeHTYy. Mpu oTCyTCTBUN
nabopaTtopHOl/ YCTHOM peyunm U TeXHUUYECKUX CPeACTB  pPeKoMeHAyeTcsi
npenogasaTesito camoOMy MPOYUTbLIBATb HA 3aHATUAX YNPaXHEHUA u3
nabopatopHbiX paboT BCAYX.

B TpeTbe usgaHue (BTOpoe BbIWAO B 1972 r.) BHeceHbl cregytolime
W3MEHEHUA: OCHOBHble TEKCTbl nocobws 4yacTU4HO nepepaboTaHbl. Bse-
[eHbl NpesTEKCTOBblE YMNpPaXHeHWs, LOMNONHUTeNbHble TEKCTbl C ynpax-
HEHUSIMW W HOBbIA pasfen «JlabopaTopHble paboTbli». YacTb TEKCTOB
ONA BHeayfUTOPHOro YTeHWs nepepaboTaHa, UX TemMaTuMKa pacliMpeHa.

ABTOpbI BblpakatoT rny6okyto 6n1arofapHocTb AoueHTY MOCKOBCKO-
ro 3aHepreTuyeckoro nHcTuTyta Kptoukosy W. M. 3a KBannpuumposaH-
Hble COBETbl MO BOMPOCaM HayKW W TeXHWKMW, a Takxe 0C0byl npusHa-
TeNIbHOCTb peueH3eHTamM K. . H. gou. [Ay6posckoii C. . M K. T. H.
fou. CypoBueBy B. A. 3a UeHHble 3ameyaHus, KOTopble crnocobcTBOBa-
NN ynyylweHnio nocobus.

ABTOpbLI



SECTION 1

UNIT ONE

Grammar: The Participle

Participle | Participle 11 Perfect Participle
simultaneousness priority
(0AHOBPEMEHHOCTb) (NpegLwecTBOBaHMe)

(5}

= -,

s writing having written
<

(5]

> .

= . . . having been
@ being written written written

a

Class Exercises

1. Translate the following sentences paying attention to the Participle.

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 translat-
ed by the student. 5. The student translating the article
is comrade Novikov. 6. The article translated by the
student is difficult. 7. The translated article is devoted to
electrical furnaces. 8. Translating an article, 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. 11. The article being translated is about the appli-
cation of electricity.

I1. Learn to recognize the following international words.

radio, student, civilization, lamp, result, machine,
institute, lift, vacuum, energy, telephone, practical, fact,
tram, refrigerator, technological
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I11. Do Laboratory Work 1.

TEXT 1. ELECTRIC CURRENT SERVES US IN A THOUSAND
WAYS

The electric current was born in the year 1800 when
Volta constructed 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 do without electric lamps, without vacuum clean-
ers, refrigerators, washing machines and other electrical-
ly operated devices that are widely used today. In fact,
telephones, lifts, electric trams and trains, radio and
television have been made possible only owing to the
electric current.

The student reading this article is certainly familiar
with the important part which the electric current plays in
everyday life. From the moment when he gets up in the
morning until he goes to bed at night, he widely uses
electric energy. Only when going to the institute either
on foot or by bicycle, can he do without electricity. In
fact, it is well known that electric current is necessary for
the operation of trolley-buses, trams, buses and modern
trains.

During the day the student will also use some electrical
devices working in the laboratory, making use of the tele-
phone, the lift, the tram and so on. As for the evening, if
he studies or reads by an electric lamp, watches television,
goes to the theatre or cinema, he certainly uses electricity.

Some people are more familiar with the various applica-
tions of the electric current in their everyday life than
they are with its numerous industrial applications. How-
ever, electric energy finds its most important use in in-
dustry. Take, for example, the electric motor transform-
ing 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 is illustrating an important
industrial use of the electric current is the electrically
heated furnace. Great masses of metal melted in such fur-
naces 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 pyro-
meter.

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

Exercises

1. Translate the following sentences.

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. The temperature of hot flowing metals
is often measured by the electric pyrometer. 5. The pyro-
meter used in industry is a device measuring temperature.
6.The pyrometer showing the temperature of metals melt-
ed 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 seerunning
trams, trolley-buses, buses and cars. 9. Being widely used
in industry, electrical motors are also used in every home.
10. The problem solved helped to increase the speed of the
train.

11. Translate the following sentences using the Participle.

1 JNeKTPUYECKMn  MOTOp, npeobpasyowmnii 3neKTpu-
YECKYH) 3HEPrUH B MEXaHWYeCKyl, WCMOob3yeTcs B MOBCe-
[IHEBHOM >XN3HW. 2. ToBOpPsi 06 3NEKTPUYECKOM TOKE, Mbl
MOXEM YMOMSAHYTb MMA BonbTa. 3. DneKTpuveckuii nupo-
METP MW3MepsieT TemnepaTypy pacniaBfeHHbIX MeTanioB.
4. MopaboTaB Ha (habpuKe, MO TOBapuLl, NOCTYNUA B WH-
CTUTYT. 5. OnekTpuyeckue npubopbl, YNOMSAHYTbie B 3TOM
cTaTbe, O6blM CO3faHbl PYCCKUMU y4yeHbiMU. 6. N3mepsis
TEMNepaTypy ropsauymx MeTanfoB, CTYAeHT M0/b30Bascs
nupomeTpom. 7. M3mepuB Temnepatypy MeTanna, Mbl Ha-
Yyanum unsmepATb TemnepaTypy BOAbl.

IIl1. Give short answers to the following questions.

1. Does the motor find wide application in industry?
2. Is Volta a Russian scientist? 3. Does your friend go to
the institute on foot? 4. Did you go to the theatre yester-
day? 5. Is there an electric lamp on your table? 6. Has your
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friend bought a new bicycle? 7. Are there many trolley-
buses and trams in Moscow? 8. Do you watch television
every day? 9. Do you use electrical devices? 10. Can you do
without electricity? 11. Does the electric current play an
important part in our life? 12. Does the electric motor
transform electrical energy into mechanical energy?
13. Is the electric current necessary for the operation of trol-
ley-buses and trams? 14. Is your house heated by an electric
furnace?

IV. Form sentences using the words given below.

Model: lift, the, heavy, can, electric, objects,
crane-*-The electric crane can lift heavy
objects.

1. finds, industry, energy, in, application, electric,

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.

V. Put all possible questions to the following sentences.

1. The electric motor finds wide application in in-
dustry.

2. Russian scientists contributed greatly to the science
of electricity.

V1. Form sentences using the following expressions.

to play a part in, to go on foot, to do without, to make
use of, to be familiar with, to get up, to go to bed, to go
by bicycle, to be born, to contribute to, to flow like water

VI1I. Translate the following groups of words.

B TMOBCEAHEBHOW XW3HW; NPOMbILWNEHHOE MNPUMEHEHMUE;
neyb, HarpeBaemasi 3M1€KTPUUYECTBOM; Ba)KHOe MPUMEHEHME;
npeobpasyoLWnii MeXaHNYECKYH 3HEPTUIO; NOCTOSHHBINA TOK;
npu 3NeKTPUYeCKoin namne; B pe3ynbTaTte, 6narogaps
3NEKTPUYECTBY; CMOTPETb TENIEBM30P BEYEPOM

VIIl. Find the wrong statements and correct them in several sentences.

1. It is impossible to measure the temperature of
flowing metals. 2. The industrial application of the electric
current contributes to the technological progress. 3. We
use few electrical devices in our everyday life. 4. Modern
civilization can do without the electric current. 5. The
electric motor operates all electrical devices.

hot



IX. Find the correct answer out of the three given below.

What device

1. measures the temperature of hot metals? a) refrig-
erator, b) pyrometer, c) motor

2. transforms electrical energy into mechanical energy?
a) bicycle, b) telephone, c¢) motor

3. lifts objects weighing hundreds of tons? a) electric
crane, b) electric furnace, c¢) vacuum cleaner

4. lights your room? a) tram, b) lift, c) lamp
X. Speak on:

1. The use of the electrical current in industry. 2. The
use of the electrical current in everyday life.

XI1. Retell the text.

UNIT TWO

Grammar: The Absolute Participle Construction

1. The source of the electric current having been discovered,
many scientists began to experiment with it.— Korga wc-
TOYHWK 3NMEeKTPUYECKOro TOoKa Obll OTKPbIT, MHOTME Yy4eHble
Hayann 3KCNepUMeHTUPOBATL C HUM.

2. The students were making experiments in the laboratory,
the electrical devices being used.— CTygeHTbl npoBoOAMAU
3KCNepMMeHTbl B flabopaTopuu, NpuUYeM WUCMONb30BaNUCh 3/eK-
TpUYecKue ycTpoicTaa.

Class Exercises

I. Translate the following sentences paying attention to the Absolute
Participle Construction.

1 An object losing its potential energy, that energy is

turned into kinetic energy. 2. Water falling from its raised
position, energy is changed from potential to kinetic one.
3. My friend was reading an English article, his brother
watching television. 4. Electrical devices find a wide appli-
cation in every house, a refrigerator being one of them.
5. There being a hydroelectric station at the waterfall,
the energy of the falling water is used to drive the turbines.
6. The energy sources of the world decreasing, the scientists
must find new sources of energy. 7. There are different
sources of energy, the sun being an unlimited source of all
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forms of energy. 8. Industrial applications of energy in-
creasing, more and more energy is needed every year.

I1. Learn to recognize the following international words.

moment, electricity, operation, laboratory, metal,
theatre, industrial, motor, crane, ton, pyrometer, tempera-
ture, mass, illustrate, industry

I11. Do Laboratory Work 2.

TEXT 2. ENERGY

In the language of science energy is the ability to do
work. There are various forms of energy, such as heat, me-
chanical, electrical, chemical, atomic and so on. One might
also mention the two kinds of mechanical energy—poten-
tial and Kkinetic, 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 po-
tential 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 certainly loses its potential energy, that energy changing
into kinetic energy.

We have already seen that energy of some kind must be
employed to generate the electric current. Generally speak-
ing, the sources of energy usually employed to produce
current are either chemical, as in the battery, or mechani-
cal, as in the electromagnetic generator. Chemical sources
of current having a limited application, the great quanti-
ties of electric energy generated today come from various
forms of mechanical energy.

The rising standards of modern civilization and grow-
ing industrial 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
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are done by electricity. However, the energy sources of
the world are decreasing while 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 pro-
duce 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 semiconduc-
tors, scientists, for example, have transformed solar energy
into electric energy.

Exercises

I. Compare (a) and (b) paying attention to the Participle. Translate
into Russian.

1. (@) Having brought the dictionaries from the Ili-
brary, the students began to translate the article, (b) The
dictionaries having been brought from the library, the
students began to translate the article.

2. (@) Having finished my translation, | gave it to
the teacher, (b) The translation having been finished, |
gave it to the teacher.

3. (8) Having finished the experiment, the students left
the laboratory, (b) The experiment having been finished,
the students left the laboratory.

4. (a) The professor delivering the lecture is a famous
Soviet scientist, (b) The professor delivering! the lecture,
the students were listening to him with great interest.

Il. Find the sentences with the Absolute Participle Construction
and translate them.

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 was speaking to her
friend. 5. The work having been finished, the students went
home. 6. Having finished her work, the girl went for a
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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.

I11. Translate the following sentences.

1. MNapgatowias Boga MOXET MPMBOAWUTbL B AeNCTBUE Typ-
6uHy. 2. ToBopsi 06 3HEpruu, Mbl MOFAM 6Gbl YMOMSAHYTb
NOTEHUMaNbHY0 U KWHETUYEeCKyt 3Hepruw. 3. Paboras
B nabopatopuu, CTYLEHT NOJMb30Ba/iCA 3MEKTPUYECKUMU
npuéopamu. 4. NpoynmTaB TEKCT, Mbl Hayanu MepeBOAUTb
ero. 5. XvMunyeckue WCTOYHMKM TOKa HaxoAAaAT OrpaHuyeH-
HOe TMPUMEHEHWE B MPOMbILIEHHOCTH.

IV. Give short answers to 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? 7. Do we need more and more elec-
tric 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?

V. Find the correct term out of the three given below.

1. The motor changes electrical energy into a) heat
energy, b) chemical energy, c) mechanical energy.

2. The generator changes mechanical energy into a)
chemical energy, b) electrical energy, c) light energy.

3. The battery changes chemical energy into a) solar
energy, b) heat energy, c) electric energy.

4. The electric furnace changes electric energy into a)
heat energy, b) chemical energy, c) mechanical energy.

5. The vacuum cleaner changes electrical energy into
a) light energy, b) mechanical energy, c) solar energy.

V1. For the words given in (a) find the Russian equivalents in (b).

a) 1. to transform; 2. device; 3. application; 4. chem-
ical; 5. potential; 6. source; 7. station; 8. to produce;
9. to drive; 10. to serve; 11. to do without; 12. to make
use of; 13. as for; 14. to play a part; 15. semiconductor
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b) 1. cnyxuTb;, 2. urpatb ponb; 3. npucnocobneHue,
npubop; 4. nonynpoBOAHMK; 5. Mcnonb3oBaTb; 6. UCTOY-
HUK; 7. 4TO KacaeTcs; 8. MOTeHUWanbHbIi; 9. MPUMEHEHME;
10. npeo6pasosbiBaTh; 11. cTaHuus; 12. BbipabaTbiBaTh;
13. xumunyecknid; 14. obxoanTbca 6e3 uero-n.; 15. npwmso-
ONTb B [AeicTBME

VII. Retell Text 2.

VIIl. Read Text 2A and find the English equivalents to the following
Russian word combinations.

1. 3nekTpmyecTBO, BblpabaTbiBaeMOe TaKOW YCTaHOB-
KOW, CTOWT fJelleBnie, YeM ... 2. ...6bIIM CKOHCTPYMPOBaHbI
4N9 NpeBpalleHns CONMHEYHOW 3HEpPrun B 37EeKTPUYECTBO.
3. Konu4yectBO COMHEYHOWN 3HEPrv Ha OAUH KBAAPaTHbIN
MeTp 3[4eCb PaBHO 3HEPruu, BbipabaTbiBAEMOIA...

TEXT 2A. HARNESSING SOLAR ENERGY

The experiments on solar cells gave the possibility to
collect enough data to predict the possible performance of
solar stations. These experiments have led to the building
of a solar furnace developing temperatures of 3,000°C in
a sunray focal point. Electricity generated by such an in-
stallation costs less than that generated by a steam power-
station.

The solar stations in the Kara-Kum desert will become
producers of cheap electricity in the near future. The amount
of solar energy per square meter here is equal to the
energy generated by burning 200 kg of high quality coal.

Power cells of the size of a matchbox have been devel-
oped to convert solar energy into electricity. Such cells can
accumulate sufficient energy in one bright day to power a
large transistor radio for ten days.

IX. Point out which of the sentences contains the information from
Text 2A.

1. It is quite possible that some day coal and other
fuel may be replaced by atomic energy. 2. Solar stations
will produce cheap electric energy in the near future. 3. The
experiments on atmospheric electricity were made by many
outstanding scientists.



UNIT THREE

Grammar: The Participle (Revision)

Class Exercises
I. Learn to recognize the following international words.

mechanical, form, potential, generator, kinetic, tur-
bine, limit, battery, standard, hydroelectric, interest,
engineer, type, reactor

1. Do Laboratory Work 3.

TEXT 3. ATOMIC ENERGY

A man trying to see a single atom is like 9 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 certainly will not be able to see a
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.

Man has, however, learned the secret of the atom. He
has learned to split atoms in order to get great quantities
of energy. At present, coal is one of 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 atom-
ic energy. Atomic energy replacing the present sources
of energy, the latter will find various new applications.

The nuclear reactor is one of the most 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 is 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 fa-
miliar coal-burning furnace is replaced by a nuclear one,
that is the reactor supplies energy to the turbines. By the
way, a ton of uranium (nuclear fuel) can give us as much
energy as 2.5 to 3 million tons of coal.
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The first industrial nuclear power-station in the world
was constructed in Obninsk not far from Moscow in 1954.
It is of high capacity and 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.

A number of nuclear power-stations have been put into
operation since 1954. The Beloyarskaya nuclear power-
station named after academician Kurchatov may serve as
an example of the peaceful use of atomic energy in the
USSR.

Soviet scientists and engineers achieved a nuclear su-
perheating of steam directly in the reactor itself before
steam is carried into the turbine. It is certainly an impor-
tant contribution to nuclear engineering achieved for the
first time in the world.

We might mention here another important achieve-
ment, that is, the first nuclear installation where thermal
energy generated in the reactor is transformed directly into
electrical energy.

Speaking of the peaceful use of atomic energy it is also
necessary to mention our nuclear ice-breakers. “Lenin” is
the world’s first ice-breaker with a nuclear installation.
Its machine installation is of a steam turbine type, the
steam being produced by three reactors and six steam gener-
ators. This ice-breaker was followed by many others.

The importance of atomic energy will grow still more
when fast neutron reactors are used on a large scale. These
reactors can produce much more secondary nuclear fuel
than the fuel they consume.

Exercises
I. Translate the following sentences paying attention to the Participle.

1 Working at his new device, the inventor made nu-
merous experiments. 2. We have been speaking about the
peaceful use of atomic energy. 3. In future the nuclear reac-
tor 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 elec-
trical energy. 5. The construction of power-stations
operating on atomic fuel and generating electric current
is quite necessary. 6. Being a source of heat and electri-
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cal energy, atomic energy can also serve us in medicine.
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.

Il. Form one sentence of each pair using the Absolute Participle
Construction.

1. Atoms split in the reactor. Heat is developed. 2. There
are many different sources of energy. Coal is the most
important of them. 3. Atomic energy replaces the present
sources of energy. We shall get more energy in the future.
4. The reactor produces energy in the form of heat. Heat
is developed owing to the splitting of atoms in the reactor.
5. A nuclear power-station is like any other power-station.
The coal burning furnace is replaced by a nuclear reactor.

I11. Arrange the words given in (a) and (b) in pairs of antonyms.

a) 1. possible; 2. useful; 3. to construct; 4. present;
5. largest; 6. unlimited; 7. to increase; 8. to lose

b) 1 past; 2. impossible; 3. to find; 4. useless; 5. lim-
ited; 6. smallest; 7. to destroy; 8. to decrease

IV. Fill in the blanks with prepositions.

1. Electricity plays an important'part ... everyday
life. 2. It isdifficult to imagine now how people could do ...
electricity. 3. As my friend lives near the institute he usu-
ally 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 is used direct-
ly ... present. 7. Soviet scientists made a great contribu-
tion ... nuclear engineering.

V. Put all possible questions to the following sentences,

1. Useful energy can be got from a nuclear reactor.
2. The first nuclear power-station was constructed in the
USSR.

VI. 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. There is
no need to use kerosine lamps today. 5. What do we need
electric energy for? 6. Cold turns water into ice. 7. The
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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. 10. 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.

VII. Define the following words according to the model given below.

Model: The motor is a device transforming electric
energy into mechanical energy.

energy, battery, kinetic energy, nuclear reactor, poten-
tial energy

VIIl. Ask your groupmate the following questions. Let him/her
answer them.

1. if it is possible to see a single drop of water in the
sea. 2. If the steam generator of a nuclear reactor contains
water. 3. if man has learned to split atoms. 4. if atomic
energy finds any new application in industry. 5. if the
Soviet Union constructed the first nuclear power plant
in the world.

IX. Answer the following questions.

1. What is the difference between potential energy 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 elec-
trical energy? 6. What is the difference between a battery
and a generator? 7. What may coal be replaced by in fu-
ture? 8. When was the first industrial nuclear power-station
put into operation? 9.. What contribution to nuclear engi-
neering did Soviet scientists make? 10. What electrical
devices do you use at home? 11. What forms of energy do
you know? 12. What is the world’s first nuclear ice-
breaker?

X. Speak on:

1. The operation of a nuclear reactor. 2. The first in-
dustrial nuclear power-station. 3. The peaceful uses of
atomic energy.

XI1. Retell Text 3.

XI11. Read Text 3A in 3 minutes and find the English equivalent to
the following Russian sentence.
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3nemMeHTbl, KOTOpble 6bIIM CUHTE3UPOBAHbI, NOMYYUNN
Ha3BaHMA B YeCTb YYeHblX, Ybsi paboTa MMena BaXHOe 3Ha-
YeHue B ALEPHON Hayke.

TEXT 3A. KURCHATOV1IUM AND SOME OTHER NEW ELEMENTS

As early as in 1940, physicists learned to manufacture
elements with atoms more complicated than those of ura-
nium, with its atomic number 92. By 1960 ten of these
elements, from 93 to 102 had been formed. One way of
forming them was to bombard at atoms of elements already
produced with small atomic nuclei.

Previous elements that had been synthesized had been
named after scientists whose work had significance in
nuclear science. Element 99 is einsteinium named after
Einstein, who was the first to show that mass could be
converted to energy; 101 is mendelevium named after Men-
delyeev, who first developed the periodic table of elements.

In 1965 a group of Soviet scientists bombarded pluto-
nium (94) with nuclei of neon (10) and obtained 104, which
they named kurchatovium after Kurchatov, a well-known
Soviet nuclear physicist.

Scientists in Dubna synthesized a new element which
occupies position 106 in Mendelyeev’s Table.

This element had a life of about a hundredth of a second,
but that was much longer than had been expected.

The synthesis of the element increased our knowledge
about the properties of the heaviest nuclei and pointed the
way to new methods of obtaining them.

XI11. Point out the paragraph which expresses the main idea of Text 3A.

XI1V. Rearrange the sentences to make a summary of the text.

1. The synthesis of the elements pointed out the way of
obtaining new elements. 2. Physicists learned to manufac-
ture elements with complicated atoms. 3. Soviet scientists
in Dubna bombarded plutonium and obtained 104 which
they named kurchatovium after Kurchatov, a well-known
Soviet nuclear physicist. 4. Several synthesized elements
had been named after outstanding scientists.
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UNIT FOUR

Grammar: The Gerund

Indefinite Perfect
simultaneousness priority
q
writing having written
<
¥
8 being written having been written
0.

Class Exercises

F 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. On splitting atoms
in the reactor heat is developed. 8. Seeing is believing.

Il. Learn to recognize the following international words.

atmospheric, Scandinavians, laboratory, -electricity,
experiment, kilometer, conductor, problem, professor,
fact

I11. Do Laboratory Work 4.

TEXT 4. LIGHTNING

The lightning flash is certainly the earliest manifesta-
tion 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 sparks could kill people or



strike their 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
the 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 Scandina-
vians could be also heard from other peoples.

However, time flies. Thunderstorms have long stopped
being a problem that scientists tried to solve. Now every-
body knows that lightning is a very great flash of light re-
sulting 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 thund-
er which can be heard for kilometres 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 Benja-
min 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 Lo-
monosov 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 in
question. They made numerous experiments and observa-
tions 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
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and Professor Rihman was killed by a stroke of lightning
while he was making one of his experiments.

As for Franklin’s well-known kite experiment, you will
read about it in the following lesson.

Exercises

I. Complete the following sentences using the Gerund according to the
model given below.

Model: When will you finish (to read) ...?-*m When
will you finish reading this English book?

1. Do you like (to go) ...? 2. My friend never thought
of (to become) ... .3. This is the device for (to turn) ...
4. Excuse me for (to be late).... 5. Why are you translat-
ing a scientific article without (to read) ...? 6. We went
to the cinema instead of (to watch) .... 7. An electric
lamp is used for (to light) ... .8. We began (to translate)
the article after (to read) ....

Il. Translate the following sentences using the Gerund.

1. Vcnonb3oBaHUe HOBbIX MaTepuanoB CHoco6CTByeT
JanbHeliwemy TexHu4eckomy nporpeccy. 2. lNpu obbsicHe-
HWUN (DM3NYECKOTO ABMEHWA NPEenojasBaTeNb CLeNan HeCcKosb-
KO OnbiTOB. 3. YBeNM4YeHWe MPOM3BOACTBA 3IHEPrMM HEeo6-
xoammo. 4. N3obpeTtatenb 6bl1 NPOTUB U3MEHEHUSA KOHCTPYK-
UMM 3TOro yCTpoiicTBa. 5. YBuAeB npubop B AeCTBUN,
CTYLEeHTbl pewwunin, 4To OH HajeXxeH. 6. Mbl 3aKOHUMAU
o06CcyxfaTb 3Ty Mpo6neMy K KOHLY Hegenw.

I11. 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 conducting electric charges to the earth. 5. Rih-
man constructed the first electrical measuring device.
6. Experiments on atmospheric 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.

IV. Translate the following sentences paying attention to the words
in bold type.
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a) 1. My friend’s son looks like his father. 2. You may
take any device you like. 3. Some liquids have like proper*
ties. 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 heard at the lesson yesterday?

b) 1. Lightning is an atmospheric phenomenon that
greatly interested some scientists of the past. 2. That
the Earth revolves about the Sun is known to everybody.
3. It is quite possible that in future coal may be replaced
by nuclear fuel. 4. Atomic energy can serve people but we
must never forget that that energy can also destroy the
world. 5. When an object loses its potential energy that
energy is turned into kinetic energy. 6. The operation of
the motor is quite different from that of the generator. 7.
Everybody knows that the Earth is round. 8. The climate
in Moscow is better than that in London. 9. The film that
we saw yesterday was very interesting.

V. Answer the following questions.

1. What is the earliest manifestation of electricity?
2. Are lightning and atmospheric electricity one and the
same thing? 3. What did the early Scandinavians think
about thunderstorms? 4. What is lightning? 5. Do you like
to be out during a thunderstorm? 6. Is it dangerous to be
in the open field during a thunderstorm? 7. Do people
protect their houses from thunderstorms? 8. What does
lightning usually strike? 9. Who invented the lightning
conductor? 10. Who constructed the first electrical measur-
ing device in the world?

VI. Put 5 questions to Text 4 beginning with the word what.
VII. Speak on the story told by the early Scandinavians.

VIIl. Read Text 4A in 3 minutes and give a heading to each paragraph.

TEXT 4A. IS LIGHTNING GOOD OR BAD?

The intensity of lightning is tremendous. When we hear
noises on our radio, we conclude that a storm is occurring
somewhere in the country. It is not really the case. Simi-
lar disturbances have been heard on radio in New York,
San Francisco, and elsewhere. It has been proved, more-
over, that a powerful flash of lightning in the jungle of India
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or over the South States suffices to produce disturbances
on every radio throughout the world.

Lightning performs some very useful services for man-
kind. Every stroke of lightning produces some quantity of
nitric acid from the nitrogen, hydrogen, and oxygen of the
air. About 100,000 tons of nitric acid are produced in this
way each year. It is more than man can produce nitrogen
by the artificial process.

IX. Point out which of the sentences contains the information from
Text 4A.

1 Coming down from a charged cloud to the earth,
lightning usually strikes the nearest conductor. 2. Strokes
of lightning can destroy buildings, that’s why lightning
conductors are used to protect them. 3. Strokes of lightning
can produce disturbances on radio and at the same time
they can do some useful things.

UNIT FIVE

Grammar: The Gerundial Construction

1. Lomonosov’s having studied atmospheric electricity contrib-
uted to the development of science.— To, uT0o JlomMOHOCOB
nsyyan atmocthepHoe 3/1eKTPUYeCTBO, CMOCOGCTBOBANO pas-
BUTUIO HayKMW.

2. Everybody insisted on this experiment being made once
more.— Bce HacTauMBanu Ha TOM, 4TOGbl 3TOT 3KCMEPUMEHT
6bIn nNpojenaH elle pas.

Class Exercises

1. Find the sentences with a) the Gerundial Construction; b) Gerund
with different functions. Translate them into Russian.

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. We know of this house being
destroyed by a stroke of lightning. 4. After having studied
the phenomenon of atmospheric electricity, Franklin in-
vented the lightning conductor. 5. Franklin’s having worked
in the field of electricity is known the world over. 6. Be-
fore making experiments Franklin made numerous observa-
tions. 7. Protecting buildings from strokes of lightning



was impossible before Franklin’s time. 8. A lightning
conductor is capable of protecting buildings from strokes of
lightning.

Il. Learn to recognize the following international words.

milliard, secret, atom, to circulate, station, thermal,
problem, electron, conductor, professor, experiment, at-
mospheric, method, academician, interval, condenser

Hl. Do Laboratory Work 5.

TEXT 5. 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 burned instead of its being mainly
used as a source of valuable chemical substances which it
contains. Therefore, finding new sources of electric energy
is a most important problem that scientists and engineers
try to solve. In this connection one might ask: “Is it possi-
ble 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 kilometre long.
However, this does not represent very much energy because
of the intervals between 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 man-
kind from the sun, both in the form of light and that of
heat. Thus, the source in question may interest only the
scientists of the future.

It has already been mentioned that atmospheric electri-
city is the earliest manifestation of electricity known to
man. However, nobody understood that phenomenon and
its properties until Benjamin Franklin made his kite ex-
periment. On studying the Leyden jar (for long years the
only known condenser), Franklin began thinking that light-
ning was astrong spark of electricity. He began experiment-
ing 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
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connected to the lower end of the string. “If lightning Is
the same as electricity,” Franklin 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 light-
ning flashed. However, the kite having been raised, some
time passed before there was any proof of its being electri-
fied. 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.

Exercises

I. 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 ex-
periment. 3. His having asked such a question shows that
he did not prepare the text. 4. We know of different exper-
iments 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 pow-
er-station. 8. The students read about the new achieve-
ments having been made in the field of nuclear physics.
9. Thanks to the lightning conductor having being invented,
it is possible to protect buildings from strokes of lightning.

I1. Complete the following sentences using the Gerund.

Model: She cannot read English without... . -»
She cannot read English without consulting a
dictionary.

1 My friend went home instead of... . 2. The students

went on... . 3. When the teacher entered the classroom
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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...

I11. Translate the following sentences using the Gerund.

1. Mpexae Yem fenaTb ONbITbl, HEOOXOAMMO MPOBOAMTH
HabnogeHus. 2. MHOro neT Hasaf NIO4AW Hayuyuinucb 3a-
Wwuwarts csoM gomMa OT yAapos MmosiHuu. 3. CyllecTsyloT
pasfnyHble CrMoco6bl  MOAYYEHWS 3MEKTPUYECKOTO TOKa.
4. YdyeHble Npofo/mKanu mM3yyatb HoBoe fBfeHue. 5. [upo-
MeTp WCMONb3yeTca [ANA W3MEepeHWs Temnepatypbl rops-
ynx MetannoB. 6. PpaHKIMH M306pen TrpoMOOTBOA ANS
3aWMTbl 34aHWA OT ygapoB MOMHMM. 7. XOAWUTb MeELIKOM
O4YeHb M0Me3Ho. 8. ATOMHbI peakTop WUCNoMb3yeTca ANs
MONYYEHUSA 3SHEPTUN.

IV. Find the Gerund in the text and define its function.

V. Fill in the blanks with suitable verbs, if necessary. Answer the
following questions.

1 What ... the earliest manifestation of electricity?
2. What ... electricity? 3. What ... the early Scandina-
vians think about thunderstorms? 4. Who ... burning
millions of tons of coal? 5. What property ... Thor’s
hammer possess? 6. Who ... invented the lightning con-
ductor? 7. What experiments ... Lomonosov and Rih-
man make? 8. What device ... constructed by Rihman?
9. Who ... constructed the first measuring device?

VI. Put questions to the words in bold type.

1. Benjamin Franklin made his kite experiment. 2. No-
body understood that phenomenon. 3. The story of his kite
is known all over the world. 4. On a stormy day Franklin
and his son went into the country. 5. The key was connected
to the lower end of the string. 6. Soon the kite was flying
high among the clouds. 7. The electric sparks proved that
lightning is a discharge of electricity. 8. The wet string
conducted the electricity. 9. Franklin invented the light-
ning conductor.

VII. For the words given in (a) find the Russian equivalents in (b).

a) 1 to connect; 2. scientific; 3. because of; 4. charge;
5. power; 6. to destroy; 7. to protect; 8. phenomenon;
9. to name after; 10. to develop; 11. observation; 12. dis-
covery; 13. property; 14. to electrify; 15. substance; 16.
to solve a problem
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b) 1. HasbiBaTb B YecTb; 2. BeLlecTBO; 3. 3aliuLlaTh;
4. CBOWNCTBO; 5. HayuHbIli; 6. HabnwgeHWe; 7. pellaTtb Mpo6-
nemy; 8. u3-3a; 9. otkpbiTue; 10. coeamHATb; 11. cuna,
aHeprua; 12. 3apag; 13. asneHue; 14. pa3pywartb; 15. pas-
pabatbiBaTb; 16. 31eKTpU30BaTb

VIIl. 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 atmospher-
ic electricity. 3. Both of us will work in the institute labor-
atory tomorrow. 4. Both Lomonosov and Rihman were
great scientists; both of them studied atmospheric electri-
city. 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 elec-
tricity” 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 energy can be transformed
into electricity.

IX. Fill in the blanks with prepositions.

L It is dangerous to g 0 .....a stormy day. 2. Light-
ning is avery great flash ... light resulting ... adischarge...
atmospheric electricity. 3. Protecting buildings ... light-
ning was the first discovery ... the field ... electricity
used ... the good ... mankind. 4. ... thousands ... years
people knew nothing ... thunderstorms. 5. Lightning flashes
are followed ... thunder which can be heard ... Kkilo-
metres 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 melt-
ed metals ... the help ... solar furnaces. 9. Modern civili-
zation cannot do ... electrical appliances. 10. Electric
current is necessary ... the operation ... trolley-buses,
buses, and modern trains.

X. Translate into Russian.

a) the only son; the only example known; the only
method of solving the problem; only you can do it for me;
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coal is not only a source of heat, but also a source of valua-
ble chemical substances; the letter was sent only yesterday

b) many students were present; at the present time;
the present article; he is in Moscow at present; that is all
for the present; good-bye for the present

XI1. Form five sentences combining suitable parts of the sentences
given in columns | and II.

1. The generator 1. measures the tempera-
ture of hot melted metals.

2. The lightning conductor 2. lifts objects weighing
thousands of tons.

3. The motor 3. turns electrical energy
into mechanical energy.

4. The electric crane 4. protects buildings from
lightning strokes.

5. The pyrometer 5. converts mechanical
energy into electrical
energy

XI1. Describe Franklin’s kite experiment.

XIIl. Give a short summary of the text.

UNIT SIX

Grammar: The Gerund. The Participle (Revision)

Class Exercises

I. 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 exper-
iment having been made last week. 4. The pole of the mag-
net 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 start-
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ing some laboratory experiments. 9. An iron bar placed
in the field of a magnet becomes magnetized.

I1. Define what parts of speech these words are.

application, ability, continuous, use, important, numer-
ous, civilization, electric, familiar, reader, widely, use-
ful, powerful, property, certainly

IIl1. Learn to recognize the following international words.

to transform, volt, kilometer, form, process, magnet,
magnetism, to demonstrate, compass, astronomer, mole-
cule, to neutralize, material

IV. Do Laboratory Work 6.

TEXT 6. MAGNETISM

In studying the electric current, we observe the follow-
ing 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 is 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 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 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 magnet-
ism was made by Gilbert, the well-known English phys-
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icist (1540-1603). He carried out various important ex-
periments on electricity 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 mag- r- 1"pm - .
netic materials. He ex- N | |
perimented with them
trying to increase
their attracting power.
One of his magnets, N 5> N
for example, could lift Broken magnets
objects weighing 25
times its own weight.

At present_, EVEN  Fig. 1. How a magnet is affected by
a schoolboy is quite being divided
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. Thus, we obtain two magnets of a smaller
size instead of having a single one of a larger size. Divid-
ing one of these two smaller magnets into two will give us
the same result. Thus, we could continue this process, al-
ways getting similar results (see Fig. 1).

On placing an unmagnetized iron bar near a strong mag-
net, we magnetize it. Rubbing the magnet is not required
for that process. In other words, our iron bar has been
magnetized by the strong magnet without rubbing it.

N 58 N 5% (W S r*

Exercises

I. Find the sentences with non-finite forms expressing a) simultaneous-
ness of action; b) priority of action. Translate them into Russian.
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 substances are very important for industry.
4. The teacher objects to our translating such an easy text
with a dictionary. 5. Soviet 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, Frank-
lin continued working at the problem of atmospheric elec-
tricity. 8. The experiments having been made, we could
discuss the results. 9. The atoms of different substances
have different weights, their properties being also differ-
ent. 10. Having experimented with electricity and magnet-
ism, Gilbert wrote a book on magnetism. 11. Gilbert
greatly contributed to the study of magnetism, Galileo
taking great interest in Gilbert’s achievements.

Il. Translate the following sentences using either the Gerund or the
Participle and define their functions.

1. Pacwennas aTtombl, YenoBeK MOXET MOAy4YuTb 60/b-
LLIOe KOMMYeCTBO sHepruu. 2. CyLecTBYHOT pas/inyHble BUAbI
3NEKTPOCTaHUMIA, NpUYeM Temn/oBble HAXO0AAT  LUMPOKOe
NMPpUMeHeHWe B Hawel cTpaHe. 3. omewas >KenesHbli
npegMmeT B MOSie MarHuWTa, Mbl HamarHuuueaem ero. 4. Pa6o-
Tas B 061aCTU 3MEKTPUYECTBA, Y4eHble BHECAU 6O0/bLIONA
BKNag B Hayky. 5. Mbl 3Haem o0 ToM, yto [anunein cosgan
MepBblii B MUpe Teneckon.

I1l. Form sentences with each of the following words.
similar, simple, single; some, the same
IV. Use the following expressions in sentences of your own.

all over the world, as well as, in this connection, in
the form of, needless to say, to pay attention to, on the
other hand

V. Translate the following questions and answer them.

1 CyLuecTBYeT NN CBA3b MEXAY 3NeKTPUYecTBOM W Mar-
HeTM3MoM? 2. 3HaeTe /M Bbl, KTO OTKPbI MarHetnsm? 3. Uto
Bbl 3HaeTe 06 artmoctepHom 3anekTpuuyectse? 4. KT0 poka-
3a/1, YTo Hala 3eMns ABASeTca 60ablWKMM MarHuTom? 5. YTo
Bbl 3HaeTe O MarHeTuame? 6. KakKoBbl CBOWCTBAa MarHuTa?
7. KTo uHTepecoBancs goctmkeHuamu mnbbepta? 8. Ka-
Kve onbiTl npoBogun ®paHkNuH? 9. Kakme MarHuTHble
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maTepuanbl Bbl 3HaeTe? 10. Kakme cBoiicTBa MaTepuanos
nsyyan [anunen?

V1. 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
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 turn the light off,
I shall go on working. 7. | see nothing, turn the light on,
please. 8. On heating ice turns into water. 9. Water, in
its turn, turns into ice on freezing. 10. Let us turn our
attention to the history of electricity. 11. Water turns
the turbines at the hydropower station.

VIl. Rearrange the sentences to make up a story of Franklin’s kite
experiment.

1. The key was connected to the lower end of the string.
2. The story about Franklin’s famous kite is known all over
the world. 3. They took some necessary things such as: a
kite with a long string, a key, and so on. 4. It was proved
that lightning is a discharge of electricity. 5. It was a
stormy day. 6. The electricity was conducted from the
clouds down the string to the key. 7. The kite was flying
high among the clouds. 8. The rain wetted the string. 9.
Atmospheric electricity greatly interested Franklin. 10.
The rain fell.

VIIl. Compare:

1. A generator and a motor. 2. Potential energy and
kinetic energy. 3. Chemical energy and mechanical energy.
4. A nuclear power-station and a steam power-station.
IX. Speak on magnetism.

X. Read Text 6A in 2 minutes and answer the question “What
changes take place in magnetized water?”

TEXT 6A. MAGNETIZED WATER

Soviet physicists have discovered that treatment of
oversaturated water solutions with a magnetic field changes
the process of crystal formation. It was also noted that upon
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being withdrawn from the magnetic field, water retains
its newly acquired qualities for a few days. The water “re-
members” the magnetic field.

Under the influence of a magnetic field water changes
its basic physical and chemical properties namely density,
surface tension and electric conductivity. Salt solubility
changes to an especially remarkable extent. These new prop-
erties were used for practical purposes. For instance,
magnetized water forms almost no scales on boiler walls.

What is behind this interesting and unusual effect of
magnetized water on living and non-living matter? Soviet
scientists explain this by a change in the geometrical struc-
ture of molecules under the influence of magnetic fields.
The magnetic field orientates and rearranges the molecules
of water, thus causing changes in its physico-chemical
properties.

XI1. Point out which of these sentences contains the information from
Text 6A.

1L In magnetic materials the molecules themselves are
minute magnets. 2. Many physicists experimented with
magnetism trying to find practical application of this
interesting phenomenon. 3. The new properties of magnet-
ized water were used for practical purposes.

UNIT SEVEN

Idioms. Set Expressions

Class Exercises

I. For the word combinations given in (a) find the English equivalents
in (b).

a) 1 noka u4To; 2. HeCMOTpsA Ha; 3. Ha CamoM [ene;
4. 6narofaps; 5. TO ecTb; 6. MeXay nNpoyum; 7. B pe3yib-
TaTe; 8. Mo KpaliHeli mepe; 9. BMecTo; 10. 605iee MM MeHee;
Il. B cBOWO OuYepefb; 12. paccmaTpuBaeMmblii

b) 1. at least; 2. as a matter of fact; 3. that is to say;
4. in one’s turn; 5. in question; 6. so far; 7. instead of;
8. more or less; 9. in spite of; 10. thanks to; 11. as a result;
12. by the way
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1. Learn to recognize the following international words.

strange, history, to start, effect, shock, period, philos-
opher, object, systematic

I11. Do Laboratory Work 7.

TEXT 7. EARLY HISTORY OF ELECTRICITY

Let us now turn our attention to the early facts, that
is to say, let us see how it all started.

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 up all of man’s
knowledge of electrical effects. The first phenomenon under
consideration was the familiar lightning flash —a danger-
ous power, as it seemed to him, which could both kill
people and burn or destroy their houses. The second mani-
festation 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 which 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 observa-
tions 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 without them at present.

So far, we have not named the scientists who contribut-
ed to the scientific research on electricity as centuries
passed. However, famous names are connected with its his-
tory and among them we find that of Phales, the Greek
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philosopher. As early as about 600 B. C. (that is, before
our era) 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 physic-
ist, began the first systematic scientific research on electri-
cal 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 “elec-
trum” meaning “amber”.

Many learned men of Europe began to use the new
word “electricity” in their conversation as they were enga-
ged in research of their own. Scientists of Russia, France
and Italy made their contribution as well as the English-
men and the Germans,

Exercises

I. Fill in the blanks with the following words and expressions.

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 Soviet
scientist. 2. Moscow University ... Lomonosov. 3. Frank-
lin ... 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 the USSR in June 1954. 6. Professor Rihman was
killed by astroke of lightning ... he did not think of possi-
ble danger. 7. Atom finds a wide application ... its ability
of producing heat and energy. 8. The scientists of the Soviet
Union ... the use of nuclear power for peaceful purposes.

I1. 1) For the names of the countries given in (a) find the names of the
nations given in (b).

a) 1 England; 2. France; 3. Russia; 4. Greece;
5. Italy; 6. Germany; 7. America
b) 1 The Italians; 2. The Greeks; 3. The Russians;

4. The Englishmen; 5. The Frenchmen; 6. The Germans;
7. The Americans
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2) What do you call the people who live in: Germany, Russia,
England, France, ltaly, Greece, America?

I11. Give short 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 phe-
nomenon of electricity known to people in the past? 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?

IV. Define the following terms.

lightning, lightning conductor, magnetism, refrigera-
tor, generator, motor, turbine

V. Speak on:

1. Three electrical phenomena known to the people of
the past. 2. Everyday use of electricity.

V1. Give a short summary of the text.

UNIT EIGHT

Grammar: The Participle. The Gerund
Set Expressions

Class Exercises

I. Translate the following sentences paying attention to the non-finite
forms of the verb.

1 For heating a body, we place it in contact with anoth-
er body at a higher temperature. 2. There are two diagrams
in this figure, one of them showing the temperature differ-
ence. 3. Comparing the data obtained by our tests is the
only means of solving the problem in question. 4. The
instrument for measuring 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. Thermome-



ters are employed for measuring temperature differences.
7. On the Centigrade scale the freezing point of water is
marked 0°C, the boiling point being marked 100°C. 8. On
beingrubbed amber obtains the ability of attracting objects.

I1. Give all the meanings of the following English words consulting
a dictionary.

application, modern, general, familiar, standard, rea-
son, to construct, natural

I11. Do Laboratory Work 8.

TEXT 8. HISTORY OF 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 that the water is gradually becoming
hotter and hotter, until it boils at last. In scientific lan-
guage we describe this phenomenon by saying that the tem-
perature of the water is rising.

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

As a matter of fact, the very first step in the develop-
ment of heat engineering made it necessary to find a de-
vice for indicating temperature and for measuring its
changes. As is well known, the thermometer is the very
instrument that serves this purpose.

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 coloured
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 pre-
sent 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 small equal parts or degrees. And then, in 1701,
Isaak Newton, the famous English scientist, whose name is
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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°.

Some time later the
German physicist Fahren-
heit proved that the temper-
ature 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 lig-
uid used, it was mercury
which has been mostly em-
ployed 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 into Fig. 2. Comparing the Fahren-
180 equal parts. The scale heit and the Centigrade scales
under consideration is indi-
cated 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 (see
Fig. 2). On the Centigrade scale the freezing point of water
is marked 0°C and the boiling point is marked 100°C, the let-
ter C indicating this scale. This temperature scale is em-
ployed in the Soviet Union aswell 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.

Exercises

1. Fill in the blanks with suitable words and word combinations given
below.

1. A thermometer is employed for ... temperature
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and for ... its changes. 2. The glass tube was immersed
into a ... liquid. 3. As early as 1602 Galileo invented an
... .4. The ... scale is employed in the Soviet Union.
5. ... looks like a yellow stone. 6. The Fahrenheit scale
is mainly used in .... 7. Galileo’s air thermometer was
sensitive to ... . 8. The scientists worked out the plan
of their ... research.

coloured, Centigrade, amber, measuring, English-speak-
ing countries, air thermometer, indicating, changes of
atmospheric pressure, scientific

I1. 1) For the verbs in (a) find suitable nouns in (b).

a) 1 to carry out; 2. to put into; 3. to contribute to;
4. to solve; 5. to deliver; 6. to take part in; 7. to go

b) 1 research; 2. a problem; 3. on foot; 4. an experi-
ment; 5. operation; 6. science; 7. a lecture

2) For the nouns in (a) find suitable attributes in (b).

a) 1. famous; 2. boiling; 3. glass; 4. cold; 5. scientif-
ic; 6. electrical; 7. mercury

b) 1. water; 2. problem; 3. thermometer; 4. device;
5. bulb; 6. scientist; 7. point

HI. 1) Translate the following word combinations.

temperature scale, lightning conductor, freezing point,
human body, German-speaking countries, measuring in-
strument, temperature difference, boiling point, atmospher-
ic pressure, numerical data, mercury thermometer, elec-
trical device

2) Use these word combinations in sentences of your own.

IV. Give synonyms for the following words.
to use, big, learned man, owing to, instrument, various

V. Translate the following sentences paying special 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 re-
sult was certainly better than that of his comrade. 6. Ga-
lileo constructed an air thermometer, some years later a
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French scientist constructed another one, in which water
was used, instead of air. 7. Both Lomonosov and Rihman
studied atmospheric electricity, the latter being Lomono-
sov’s friend. 8. There are 26 letters in the English language.
9. The last letter of the English alphabet is “z”. 10. Some
students work and study at the same time. 11. This engi-
neer carried on some experiments on the properties of
semiconductors.

VI. Find the wrong statements and correct them.

1. We can do without the thermometer when we need
exact data on the temperature of the body. 2. The thermom-
eter is the very instrument for protecting buildings from
thunderstorms. 3. As early as 1602 Galileo invented the
Centigrade scale. 4. An air thermometer consisted of a
metal bulb containing mercury and connected to a glass
tube. 5. The glass tube in the air thermometer was immersed
into water. 6. Water is the very liquid that is used in ther-
mometers. 7. The Fahrenheit scale is widely employed all
over the world. 8. Water temperature falls when a kettle is
put on the fire. 9. Mercury is not used in thermometers at
present.

VII. Answer the following questions.

1 What is this text about? 2. What do you do if you
want to boil water? 3. What is the temperature of boil-
ing water? 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?

VIII. Retell Text 8.

IX. Read Text 8A in 3 minutes and give a heading to it.

TEXT 8A

All hot bodies emit radiant heat. A radiation pyrometer
determines the temperature of the hot body by measuring
the radiant heat. The radiation is usually measured with a
thermocouple, though it is sometimes better to use a photo-
electric cell. A thermopile is an assembly of thermocoup-



les placed close together and connected in series. A ther-
mocouple is simpler and usually cheaper than a radiant
pyrometer. Most temperature measurements are therefore
made with thermocouples. However certain measurements
that are difficult or impossible to make with a thermocoup-
le can be made by radiation methods. The following exam-
ple shows the type of application for which radiation pyro-
meters are suitable.

Some measurements are made at temperatures which are
too high for thermocouples, or conditions leading to rapid
contamination of the element. For example, the roof of a
steel melting furnace may reach a temperature of 1700°C
in an atmosphere which will destroy any thermocouple in a
day or two. Such a temperature is best measured with a
radiation pyrometer.

X. Find in Text 8A the definition of the term “thermopile”.
XI. Rearrange the sentences to make a summary of Text 8/1.

1 A thermocouple is cheaper than a radiant pyrome-
ter. 2. All hot bodies emit radiant heat. 3. A very high
temperature is measured with radiant pyrometer. 4. The
radiation is usually measured with a thermocouple. 5.
Some measurements are made at temperatures which are too
high for thermocouples. 6. A radiation pyrometer deter-
mines the temperature of the hot body by measuring the
radiant heat.

UNIT NINE
Word-building

Class Exercises

I. Translate the following words paying attention to the suffixes and
prefixes.
countless, distance, education, scholarship, impossi-
ble, to dissatisfy, observation, materialist, physical, un-
usual, extraordinary, conservation, invaluable, enlightener,
possibility, to occupy, sunny, useful, discovery

1. Learn to recognize the following international words.

poet, academy, professor, academician, international,
activity, cultural, university, literature, chemistry, ma-
terialist, gas
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I11. Do Laboratory Work 9.
TEXT 9. LOMONOSOV

The great Russian scientist, outstanding poet and en-
lightener, 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 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 copecks a day, that
scholarship being his only means of living.

He mastered natural science as well as history, philoso-
phy and engineering. In addition to the Russian language,
he had a good knowledge of foreign languages, namely
German, French, 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 applica-
tion and could not, therefore, serve the good of his people
and his country. He always tried to find practical applica-
tion for the phenomena 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 cultur-
al life. He carried on scientific research in natural science
and made numerous reports on the results of his achieve-
ments. 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 found-
ed Moscow University and wrote his odes as well as numer-
ous 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 chemist-
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ry for, according to him, without observation and experi-
ment there could be no progress in science. In this connec-
tion, one might ask: “Do you know that Lomonosov or-
ganized the first chemical laboratory in our country?”
One more question: “Who built the first glass-making fac-
tory 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 conser-
vation 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 contri-
bution to world science.

From the very first and to the last days of his life he
struggled alone for Russian science and the enlightenment
of the Russian people.

Exercises

1 Form 10 sentences using the following words.

last—to last; very—the very; heat—to heat; only—the
only; want—to want; water—to water; master—to master

1. For the words given in (a) find suitable prefixes in (b).

a) 1 natural; 2. to organize; 3. possible; 4. to satis-
fy; 5. ordinary; 6. valuable; 7. large; 8. to cover; 9. to
write; 10. to charge; 11. usual
o b) 1 re; 2. in; 3. im; 4. un; 5. dis; 6. extra; 7. super;
. en

I11. Translate the following sentences paying attention to the words
in bold type.

1. 1 like to read but I 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 is used in England, but it is
notused in the Soviet Union. 5. We know that a thermom-
eter is used for measuring temperature differences. 6. |
was sent for the doctor. 7. These students studied English
for 2 years. 8. Russian scientists and inventors work for
this country. 9. Our 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 observ-
ing a new phenomenon for a long time. 12. We need much
electricity for it is used both in our homes and in industry.

IV. Translate into Russian.

last but not least; least of all; not in the least; he has
not the least idea about it; this is the least he can do; read
one page at least

V. Give as many nouns as possible with the following suffixes.
-or, -er, -ist, -ship, -tion, -ment, -ness
VI. For the adjectives given in (a) find suitable nouns in (b).

a) 1. natural; 2. famous; 3. electric; 4. useful; 5. long;
6. cold; 7. foreign; 8. scientific; 9. industrial; 10. molec-
ular; 11. dark; 12. physical

b) 1L way; 2. language; 3. application; 4. property;
5. theory; 6. furnace; 7. sciences; 8. cloud; 9. work; 10.
activity; 11. winter; 12. scientist

VII. Form sentences using the nouns qualified by adjectives given
in Ex. VI

Model: Lomonosov studied natural sciences.
VIIl. Form nouns from the following verbs.

toenlighten, toknow, to educate, to transform, to mast-
er, to apply, to achieve, to observe, to generate, to pro-
tect, to require, to develop, to experience

IX. Form questions for the following answers.

1 In the village of Denisovka. 2. On 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 theo-
ry. 8. He discovered the law of conservation of matter and
momentum.

X. a) Fill in the blanks with prepositions, if necessary; b) retell the
following extract.

Jack London

The great American writer Jack London was born ...
the town ... San Francisco ... 1876. The young boy lon-
ged ... knowledge, but Jack’s father could not send him . ..
school, as the family was very poor. London began working
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when he was quite young. He sold different newspapers ...
the streets. ... the age ... fourteen he began to work ... a
factory. Then he worked as a fisherman. He had to work
many hours ... a day. Nevertheless he experienced great
\frant and countless hardships ... that time. In spite ...
his hard work he was very fond ... reading and read very
much. He studied ... school and later on ... the universi-
ty. He took great interest both ... history and ... philos-
ophy. ... 1896 London started ... Alaska ... the yellow
metal. He did not live ... the North ... a long time. Soon
he came back ... San Francisco and became famous as a
writer. He greatly contributed ... the development ...
progressive American literature. ... present his name is
known all over the world.

X1. Answer the following questions.

1. Was Lomonosov born in Russia? 2. In what year
was he born? 3. What did he long for? 4. Why did he
leave his father’s home? 5. Did he complete his education
in America? 6. What subjects did he master? 7. What
foreign languages did he know? 8. How long did his activ-
ity last? 9. Did Lomonosov deliver lectures to students?
10. For what purpose did he found Moscow University? 11.
Who organized the first chemical laboratory in our coun-
try? 12. What theories did Lomonosov develop?

XI1l. Give a heading to each paragraph of Text 9.

X111, Retell Text 9.

X1V. ReadText9A in 3 minutes and choose the sentences which contain
the information about Kapitsa’s activities.

TEXT 9A. PYOTR KAPITSA

P. Kapitsa, an outstanding SoViet physicist, was born
in Kronshtadt in the family of a general in 1894. He gradu-
ated from the Petrograd Polytechnic Institute in 1919.
Kapitsa took great interest in physics while still at the
institute.

In 1921 Kapitsa was sent to England on Lenin’s instruc-
tions to renew scientific contacts. He worked in the famous
Cavendish Laboratory headed by Rutherford. Kapitsa was
elected a member of the Royal Society for his outstanding
scientific work in the production of large magnetic fields.



In the middle of 1930s he organized the Institute of
Physical Problems near Moscow. It was here that Kapitsa
concentrated his attention on the research of superlow
temperatures of liquid helium and superconductivity.
He showed that helium conducted heat so well because it
flowed with remarkable ease.

After the Great Patriotic War his scientific activity
was directed to space research.

In 1950s Kapitsa also turned his attention to ball light-
ning — a phenomenon in which plasma exists for a much
longer period than it was supposed.

Kapitsa was awarded a Nobel Prize for his great contri-
bution to world science in 1978.

Today there are few names in the history of physics
that can be placed next to his.

XV. Find in the text English equivalents to the following Russian
word combinations.

1. ..COCPefOTOYMn CBOE BHUMaHWe Ha WUCCNefoBaHWU
CBEPXHU3KUX TeMMepaTyp; 2. ...BO30GHOBWTb HayuHble
KOHTaKThbl; 3. ...nfa3mMa CyLleCTBYeT ropasgo 6onee Anu-
Te/bHbIA Nepuos BpemeHU

UNIT TEN
Grammar: The Infinitive
. . Perfect
Indefinite Continuous Perfect Continuous
simultaneousness priority
[og . .
> to write to be writ- to have written to have been
u ing writing
<
)
to be writ- — to have been —
a ten written
0.

45



Class Exercises

I. Choose the sentences with the infinitive expressing a) simultaneous-
ness of action; b) priority of action. Translate them into Russian.

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. I 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 travel-
ling in Europe.

1. Learn to recognize the following international words.

static, voltage, control, contact, salt, disc, zinc, biog-
raphy, lecture, civilization, vacuum, practical, crane,
pyrometer

I1l. Do Laboratory Work 10.

TEXT 10. 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 elec-
tric current flows and does work. Thus, they differ in their
ability to serve mankind as well as in their behaviour.

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 ob-
tained 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 to control, besides it
discharges in no time.

As early as 1753, Franklin made an important contri-
bution 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
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opposite, he decided to call the charge on the rubber—
negative and that on the glass—positive.

In this connection one might remember the Russian
academician V. V. Petrov. He was the first to carry on ex-
periments and observations on the electrification of metals
by rubbing them one against another. As a result he was the
first scientist in the world who solved that problem.

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 Gal-
vani’s 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 electri-
city 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 continuous cur-
rent. To increase the effect obtained with one pair of met-
als, Volta 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 continuous current was gener-
ated.

Volta’s Short Biography. Volta was born in Como, Ita-
ly, on 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 deliver lectures 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.

Exercises

I. Translate the following sentences paying attention to the Infinitive.

1. This is the device to be used in our experiment. 2.
The thermometer is a device to measure the temperature.
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3. Where are the articles to be translated by the students?
4. The letter to be answered was given to me. 5. The gener-
ator is a device to change mechanical energy into electric
energy. 6. The Soviet Union was the first to use atomic
energy for peaceful purposes. 7. V. V. Petrov was the first
scientist to study the electrification of metals by rubbing
them. 8. | was the last to answer the teacher’s questions.

Il. Form sentences according to the model using the verbs given below.

Model: We can’t help + Gerund... Mbl He MOXeM
He...— We can’t help speaking about the
achievements of Soviet physicists. Mbl He
MOXEM He TOBOPWUTb O [OCTMXKEHMSX COBET-
CKUX (hM3NKOB.

to answer, to repeat, to mention, to observe, to change,
to think, to remember

I1l. For the words given in (a) find the Russian equivalents in (b).

a) 1 instrument; 2. liquid; 3. means; 4. mercury;
5. purpose; 6. difference; 7. law; 8. matter; 9. heat; 10.
light; 11. opposite; 12. condition; 13. flow; 14. behaviour;
15. charge

b) 1 pasHuua, pa3HOCTb; 2. BellecTBO; 3. COCTOSHME,
ycnosue; 4. 3apag; 5. NoToK; 6. XXMAKOCTb; 7. pTyTb; 8. npo-
TUBOMOJIOXHbIN; 9. 3akoH; 10. cpeacTBo; 11. Tenno; 12. uenb;
13. nosegeHvie; 14. npubop; 15. ceet

IV. 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 1 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. 1 shall be back in no time. 10. For a
long time people did not know that lightning and atmospher-
ic electricity are one and the same thing. 11. Lomonosov
lectured at the university and at the same time he worked
in different fields of science. 12. | work in the laboratory
two times a week.
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V. Fill in the blanks with the words one or for.

1 Moscow 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 15th century. 4. ... understands the
importance of electricity when ... sees trams, trolley-
buses and trains driven by it. 5. The energy of the atom is
used ... peaceful purposes in our country. 6. ... must
know the chemical properties of the atom. 7. We produce
rubber ... it is 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. | haven’t got a
dictionary, | must have

vj. 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

VIl. Explain the word-building of the following compound words.

newspaper, schoolboy, thunderstorm, ice-breaker, wat-
erfall, fisherman

VIII. 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
continuous current? 7. What was Volta? 8. What can
you say about the behaviour 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?

IX. Retell Volta’s biography.

UNIT ELEVEN

Grammar: The Subjective Infinitive Construction. The
Objective Infinitive Construction
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The Subjective Infinitive Con- 1 He is supposed to work at
struction this plant.— MonaratT, uTO
OH paGoTaeT Ha 3TOM 3aBOJe.
2. He seems to know English
well.— KaxeTcs, OH 3HaeT

aHTIMIACKUIA XOPOLLO.

The Objective Infinitive Con- 1. We suppose him to work at
struction this plant.— Mbl nonaraem,

4To OH paboTaeT Ha 3TOM
3aBoge.

2. | saw the water boil.— 4
BUAEN, 4TO BOAa KUMMUT.

Class Exercises

1 Choose the sentences with a) the Subjective Infinitive Construction;
b) the Objective Infinitive Construction. Translate them into
Russian.

1. Lightning proved to be a discharge of electricity.
2. The student is certain to know that alternating voltage
can be increased and decreased. 3. Heat is known to be a
form of energy. 4. We know the electrons to flow from the
negative terminal of the battery to the positive one. 5.
This scientist seems to have been working on the problem
of splitting the atom. 6. The students saw the thermometer
mercury fall to the fixed point. 7. Coal is considered to be
a valuable fuel. 8. We expected many articles to have
already been written on that subject. 9. The electrolytes
appear to change greatly when the current passes through
them. 10. The induced voltage causes the current to flow
and the rotor to revolve.

1. Learn to recognize the following international words.

static, electrolyte, cycle, theory, result, thermometer,
boiler, contact, fact

I11. Give all the meanings of the following words.

current, table, iron, power, needle, pressure, wire,
state, generation

IV. Do Laboratory Work 11.
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TEXT 11. ELECTRIC CURRENT

Ever since Volta first produced a source of continuous
current, men of science have been forming theories on this
subject. For some time they could see no real difference
between the newly-discovered phenomenon and the former
understanding of static charges. Then the famous French
scientist Ampere (after whom the unit of current was named)
determined the difference between the current and the
static charges. In addition to it, Ampere gave the current
direction: he supposed the current to flow from the positive
pole of the source round the circuit and back again to the
negative pole.

We consider Ampere to be right in his first statement
but he was certainly wrong in the second, as to the direc-
tion of the current. The student is certain to remember
that the flow of current is in a direction opposite to what
he thought.

Let us turn our attention now to the electric current
itself. The current which flows along wires consists of mov-
ing electrons. What can we say about the electron? We
know the electron to be a minute particle having an elec-
tric charge. We also know that that charge is negative. As
these minute charges travel along a wire, that wire is said
to carry an electric current.

In addition to travelling through solids, however, the
electric current can flow through liquids as well and even
through gases. In both cases it produces some most impor-
tant effects to meet industrial requirements.

Some liquids, such as melted metals for example,
conduct current without any change to themselves. Others,
called electrolytes, are found to change greatly when the
current passes through them.

When the electrons flow in one direction only, the cur-
rent is known to be d. c., that is, direct current. The sim-
plest source of power for the direct current is a battery,
for a battery pushes the electrons in the same direction
all the time (i.e., from the negatively charged terminal to
the positively charged terminal).

The letters a.c. stand for alternating current. The cur-
rent under consideration flows first in one direction and
then in the opposite one. The a.c. used for power and light-
ing purposes is assumed to go through 50 cycles in one sec-
ond. One of the great advantages of a.c. is the ease with
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which power at low voltage can be changed into an almost
similar amount of power at high voltage and vice versa.
Hence, on the one hand alternating voltage is increased
when it is necessary for long-distance transmission and, on
the other hand, one can decrease it to meet industrial re-
quirements as well as to operate various devices at home.

Although there are numerous cases when d.c. is re-
quired, at least 90 per cent of electrical energy to be gen-
erated at present isa.c. In fact, it finds wide application for
lighting, heating, industrial, and some other purposes.

One cannot help mentioning here that Yablochkov, Rus-
sian scientist and inventor, was the first to apply a.c. in
practice.

Exercises

I. According to the models given below form sentences combining

suitable parts of the sentence given in columns I, I, I1I, IV.
Model a): The current is known to consist of moving
electrons.
| I [l v
1. Professor 1. was ob- 1 to have 1. by man 25
Rihman served started centuries
ago.

2. Amber 2. is said . to have 2. for Moscow
been ob- on foot.
served

3. Lomonosov 3. is known 3. to have 3. minute
been killed light ob-

jects after
rubbing.

4. Electrical 4. are cer- 4. to attract 4. in English-

effects tain and to hold speaking
countries.

5. The Fah- . to be used 5. by a stroke

renheit of  light-
scale ning.
Model b): We know lightning to be a discharge of

electricity.



v

Galileo to be positive
and nega-
tive.

the char- to have in- important

ges vented effects.

the elec- to flow an air ther-
tric mometer.
current
l. We the alter- to produce first in one
know nating direction
current and then
in another.
the Soviet to have to the sci-
scientists been ence of
electricity.
static . to have the only
electricity greatly electrical
contribut- phenome-
ed non obser-
ved by
man of the
past.

Il. Translate the following sentences using the Infinitive.

1. UTo6bl NONYYUTb MNOCTOSIHHbLIA TOK,
UMETb ero WCTOYHMK. 2. TnpomeTp UCNONb3yetca AN U3-
MepeHUs Temnepatypbl ropsayux wmetannos. 3. Yenosek
Hay4uncs pacliennatb aToMbl ANs TOro, 4YTobbl nonyyatb
60nblUOe KOAMYECTBO 3Heprun. 4. YdeHble nblTaloTca pe-
WKTb Npobnemy, CBA3aHHYK C HOBbIMW SBMEHUAMMW 3/eK-
TpuyectBa. 5. ['PpOMOOTBOL — MeTaN/iMvyeckoe npmUcnocob-
NeHve ANS 3aWuTbl 34aHUA OT MONHMK. 6. MpoBOANUTL OMbI-
Tbl C aTMOC(epHbIM 3MEKTPUYECTBOM ObIN0 O4YeHb OMNacHo
B TO BpemdA. 7. HamarHututb npegMer — 3T0 3HAYUT Mo-
MecTUTb €ro B Mo0je MarHuTa.

I11. Form six sentences combining suitable parts of the sentences given
in columns | and II.

1. The electric current is
2. Kinetic energy is
3. Static electricity is

the energy of position,
electricity at rest,

the flow of moving elec-
trons.

WM
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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.

IV. Answer the following questions.

1. Who first produced a source of continuous current?
2. After whom was the unit of current named? 3. Who de-
termined the difference between the current and the stat-
ic charges? 4. What did Ampere suppose? 5. What can
you say about an electron? 6. What charges do you know?
7. When does a wire carry an electric current? 8. Do liquids
conduct current? 9. What can you say about the electrolytes?
10. What do you call d.c.? 11. What is the advantage
of a.c.? 12. Where is a.c. used? 13. Who first applied a.c.?

V. Ask your groupmates the following questions. Let him/her answer
them.

1. if electricity is a form of energy. 2. if there are two
types of electricity. 3. if alternating voltage can be in-
creased and decreased. 4. if Franklin made an important
contribution to the science of electricity. 5. if Ampere
determined the difference between the current and the
static charges. 6. if the electric current can flow through
liquids and through gases. 7. if the electrolytes change
greatly when the current passes through them. 8. if a
negatively charged electron will move to the positive end
of the wire.

VI. Put two questions to each paragraph of the text. Ask your group-
mates to answer them.

VIIl. Find the wrong statements and correct them.

1. Electrons flow from the positively charged terminal
of the battery to the negatively charged terminal. 2. Ampere
supposed the current to flow from the negative pole to
the positive one. 3. Static electricity is used for practical
purposes. 4. Static electricity is not very high in voltage
and it is easy to control it. 5. To show that the charges
are unlike and opposite Franklin decided to call the charge
on the rubber positive and that on the glass negative. 6.
Galvani thought that electricity was generated because of
the contact of the two dissimilar metals used. 7. Volta took
great interest in atmospheric electricity and began to
carry on experiments. 8. The direct current is known to
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flow first in one direction and then in the opposite one.
9. The direct current used for power and lightning purposes
is assumed to go through 50 cycles a second.

VIIIl. Explain why:

1 static electricity cannot be used to light lamps, to
boil water, to run electric trains and so on. 2. voltage is
increased and decreased. 3. the unit of electric pressure is
called the volt. 4. students must learn English. 5. Ampere
was wrong as to the current direction. 6. the current is
said to flow from the positive end of the wire to its negative
end.

IX. Define the following terms.

battery, alternating current, direct current, static
electricity, electric current, wire, laboratory, terminal,
electron

X. Give a heading to each paragraph of Text 11. Explain why you
have given such a heading.

XI. Give a short summary of Text 1L

UNIT TWELVE
Grammar: The Infinitive (Revision)

Class Exercises

l. Chhoose the sentences with the Infinitive Constructions and translate
them.

1. | want to explain theory to him. 2. | want you to
explain theory to him. 3. We heard our scientist speak over
the radio. 4. We heard the latest news over the radio. 5.
The students observed the liquid change. 6. The students
observed the liquid changes. 7. The teacher made me speak
English. 8. The teacher made a report in English.

Il. Make up four sentences using the Infinitive Constructions according
to the models given below.

Model: 1 The factory is supposed to increase its
production.
2. We expected the delegation to arrive soon.

I11. Do Laboratory Work 12.
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TEXT 12. WHAT IS HEAT?

What makes one thing hot and another cold? What do
the terms “hot” and “cold” really mean?

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 cer-
tain heat effects could not be explained by the above theo-
ry, namely: the development of heat owing to friction as
well as the temperature changes during the compression or
expansion of a gas.

M. V. Lomonosov was the first to state that heat phe-
nomena were due to molecular motion. His statement
proved to be correct years after his death.

At present, we know heat to be a form of energy. Be-
sides, 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, con-
tains millions of them. Although a drop of water left on
the table may seem to be at rest, everyone 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 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 ex-
pansion.

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 the 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.

Heat and temperature are closely connected. To show
that similar quantities of heat may produce different ef-
fects in different substances is not difficult at all. Placing a
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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. But 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 tempera-
tures 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 it. For example, to measure temperature we employ
a thermometer, that is the instrument based on the expan-
sion of bodies when heated.

Exercises

f. Translate the following sentences using the Infinitive Constructions.

1 Mbl 3Haem, 4TO Ten/joBas 3IHEPrus— 3TO0 3HEpPrus
MONEKYNAPHOTO [ABUXEHUA. 2. W3BECTHO, 4TO MONEKybl
OBWXKYTCS B pasfinuHbiX HanpaBneHusx. 3. B TeueHue pon-
roro BPEMEHW CcYuTanu, 4YTo TEenno — 370 HeBecomoe Be-
wecTso. 4. F0OBOPAT, 4YTO MOJMIEKY/bl BOAblI ABUXYTCA ObICT-
pee, kKorga ee HarpesatoT. 5. CuuTaloT, 4YTO MOJIEKY bl XO-
JIOLHOTO BelwecTBa [ABWXYTCA MefneHHee. 6. V3BecTHoO,
4yTo NpW HarpesaHuu Tena pacwupawTca. 7. CTYLEHTHI,
HaBepHOe, MOHUMAKT pasHULY MeXAy MNOCTOAHHbIM W ne-
PEMEHHbIM TOKOM.

Il. Translate the following sentences and define the function of the
word one.

1. Observations show that a hot object radiates more
heat than a cold one. 2. One can say that heat is one form of
energy. 3. This problem is more complicated than the one
you have told me about. 4. The direct current is the flow
of electrons in one direction. 5. Heat is known to pass from
a hotter body to a colder one. 6. There are many hydropow-
er stations in the USSR, the one on the Angara being one of
the largest. 7. One of the most important uses of electricity
is the production of heat. 8. The alternating current flows
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first in one direction and then in the opposite one. 9. To
measure the temperature one uses a thermometer.

I11. Arrange the following words in pairs of antonyms.

at rest, positive, solid, right, fast, the last, useful,
charge, hot, dark, negative, the first, increase, wrong,
valuable, decrease, liquid, in motion, invaluable, slow,
useless, discharge, cold, light

IV. Arrange the following words in pairs of synonyms.

to employ, to make, to travel, motion, similar, various,
different, like, to receive, liquid, movement, to help, fluid,
to assist, to do, to get, to use, to move

V. a) Form verbs from the following nouns.

increase, weight, statement, movement, difference,
compression, collision, flow, application, requirement,
knowledge, education, expansion, heat, water, paper

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

VI. 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 rub-
bing them. 7. When water boils there is a gradual change
of water into gas.

VII. Translate the following questions and answer them.

1. Yto Takoe Tenno? 2. [lloyemy npegnonaranu, 4TO
Tenno — 370 HeBecoMoe BellecTtBo? 3. Mornm nu nwoau
HabnogaTb HeKoTopble TennoBble 3ekTbl? 4. YTo npowuc-
X04MT 6narofaps TPeHUI0 M cXkaTuio? 5. Kakue Tennosble
AsneHns (phenomena) yctaHoBun JlomoHocoB? 6. M3 uvero
COCTOMT BewecTB0? 7. Kak HasblBalOTCA Mefbyailune 4acTu-
ubl Beulectsa? 8. UTo npoucxoguT, Korpa Tes0 HarpesaeT-
cA? 9. CyuwecTByeT In 3aMeTHaa pasHuua TemnepaTyp Mex-
Ly X0nofHbIM v ropsunm Tenamu? 10. Kakoin npubop mcnonb-
3yeTca ANA W3MEPEHUs TemmnepaTypbl?
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VIIIl. Speak on the work of the following scientists using the words
given below.

Franklin: to prove, unlike, charge, to rub, dissimilar,
object, rubber, negative, glass, positive

Volta: continuous current, to produce, the first, unit,
electric, pressure, volt, voltaic pile

Lomonosov: to state, heat, phenomena, molecular,
motion, atomic, theory, law, conservation, matter

IX. Give your examples of the effects of heat and cold on the body.

UNIT THIRTEEN

Grammar: The Infinitive (Revision)

Class Exercises

. Choose the sentences with a) the Subjective Infinitive Construction;
b) the Objective Infinitive Construction. Translate them into
Russian.

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. Much more heat is required for the water to boil
in the kettle than for the needle to become white-hot. 6.
Various switches are used to open or to close a circuit. 7. A
switch is a device to break or to close the circuit. 8. We
know the circuit to be a path of an electric current. 9. We
may expect a short circuit to result from wire fault.
10. The overloading of the line is likely to produce a short
circuit. 11. Electromotive force is necessary for the current
to flow along the circuit. 12. Ampere supposed the current
to flow from the positive pole of the source to the negative
pole.

Il. Read and translate the following words which had been used in
the previous texts.

amount, numerous, opposite, charge, dissimilar, minute,
terminal, requirement, substance, statement, quantity,
conduction, importance
I11. Do Laboratory Work 13.
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TEXT 13. ELECTRIC CIRCUIT

The electric circuit is the subject to be dealt with in
the present article. But what does the above term really
mean? 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 com-
plete otherwise no electric power can be supplied from the
source to the load. 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 de-
vices. Generally speaking, thecurrent may pass through solid
conductors, 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 cir-
cuits and short circuits.

To understand the difference between the following cir-
cuit connections is not difficult at all. When electrical
devices are connected so that the current flows from one de-
vice 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 electrical 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 cur-
rent. The circuit is divided in such a way that part of the
current flows through one path, and part through another.
The lamps in your room and your 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
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fire 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 be-
comes hot and sets fire to the insulation. If the flow of

Batterynt YarlaBle resistance
4 cells s ' orrheostat

current is greater than the carrying capacity of the fuse,
the fuse melts and opens the circuit.

A simple electric circuit is illustrated in Fig. 3. In
this figure a 4-cell battery has been used, the switch being
in an open position. If the switch is in a closed position,
the current will flow around the circuit in the direction
shown by the arrows.

Exercises
1 a) Give suitable prepositions where necessary, b) Form sentences
with the following Infinitives.

to answer, to apply, to be interested, to contribute,
to consist, to depend, to enter, to connect, to play a part,
to pay attention, to go, to be followed, to carry

Il. Fill in the blanks with the words and expressions given below,
as, as well, as well as

1. It is necessary to remember the term “circuit” ...
it is impossible to work with electricity without circuits.

2. A short circuit may cause wire fault ... cable fault.
3. Travelling through solids, the electric current can flow
through liquids and gases ... . 4. The magnitude of the
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current... the voltage and resistance may vary from a small
amount to a very large quantity. 5. ... a cold object and
a hot one are brought into contact, the former gets warmer
and the latter gets colder. 6. Fuses are used ... safety de-
vices. 7. ... a cold conductor becomes warmer it is unable
to pass charges ... it did before.

HI. Translate the following questions and answer them.

1. Do you want to translate this article? 2. Do you want
me to translate this article? 3. Do you know this scientist?
4. Do you know this scientist to have worked in the field
of physics? 5. Did you hear my report? 6. Did you hear my
friend make a report? 7. Did you see our teacher? 8. Did
you see our teacher enter the room?

IV. Ask your groupmate the following questions. Let him/her answer
them.

1. if a circuit is a complete path. 2. if there are differ-
ent kinds of circuits. 3. if the current can pass through
liquids. 4. if we open the circuit when we switch on the
light. 5. if the lamps in the room are connected in series.
6. if the fuse is a safety device. 7. if the fuse must be placed
in every circuit. 8. if the current flows when the circuit is
closed

V. Answer the following questions.

1. What is discussed in the present article? 2. What do
we call an electric circuit? 3. What kinds of circuits do
you know? 4. When is a “short” produced? 5. What does a
short circuit often result from? 6. What safety device is
used in the circuit when the current is too great? 7. What do
we mean by the term “short circuit”? 8. What does the term
“closed circuit” mean? 9. Why does the current flow when
the circuit is closed? 10. What do you call a fuse? 11. Does
the current flow when the switch is in the open position?

VI. Speak on the difference between:

L Closed circuits and open circuits. 2. Series circuits
and parallel circuits. 3. Fuses and switches.

VII. Describe Fig. 3.
VIII. Retell Text 13.

IX. Read Text 13A in 3 minutes and point out the main idea of each
paragraph.
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TEXT 13A. ELECTRICITY MAY BE DANGEROUS

Many people have had strong shocks from the electric
wires in a house. The wires seldom carry current at a high-
er voltage than 220, and a person who touches a bare wire
or terminal may suffer no harm if the skin is dry. But if the
hand is wet, he may be killed. Water is known to be a good
conductor of electricity and provides an easy path for the
current from the wire to the body. One of the main wires
carrying the current is connected to earth, and if a person
touches the other one with a wet hand, a heavy current
will flow through his body to earth and so to the other
wire. The body forms part of an electric circuit.

When we are dealing with wires and fuses carrying an
electric current, it is best to wear rubber gloves. Rubber is
a good insulator and will not let the current pass to the
skin. If no rubber gloves can be found in the house, dry
cloth gloves are better than nothing. Never touch a bare
wire with the wet hand, and never, in any situation, touch
a water pipe and an electric wire at the same time.

We all use electricity in our homes every day but some-
times forget that it is a form of power and may be danger-
ous. At the other end of the wire there are great generators
driven by turbines turning at high speed. One should
remember that the power they generate is enormous. It
can burn and Kill, but it will serve us well if we use it
wisely.

X. Find the wrong statement and correct it in several sentences.

1. The wires carrying the current are connected to earth.
2. Water provides a path for the current to flow. 3. The
electric power can serve us well if it is used wisely.

XI. Point out which of the sentences contains the information from
Text 13A

1. The path along which the electrons travel must be
complete. 2. The short circuit often results from cable fault
or wire fault. 3. We must always remember that electri-
city can be dangerous and one should use it carefully.

XI11. Give your examples of careless use of the electric energy. What
should be done in such cases?



UNIT FOURTEEN
Grammar: The Attribute. Attributive Clauses.

Class Exercises
I. a) Apply suitable attributes to the following nouns.
Model: electric charge

wire, engineering, conductor, difference, opposition,
material, line, insulator, light, cord

b) Form sentences using the above nouns qualified by adjectives.

Il. Translate the following sentences paying attention to the attribute
and attributive clauses.

1. The methods of solving the problem were discussed
at the lesson. 2. The problem solved opened up new possi-
bilities 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 labora-
tory were produced in the USSR. 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. 9. The data obtained are of great impor-
tance.

I1l. Do Laboratory Work 14.

TEXT 14 CONDUCTORS AND INSULATORS

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

What do the terms “conductors” and “insulators” mean?
Substances through which electricity is easily transmitted
are 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
four factors conductance depends on are: the size of the
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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. Fig. 4 illustrates this fact better than words
alone.

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.

Large wire

Fig 4. Comparing water flow and current flow

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 con-
ductor. That is why the electrically operated devices in
your home are connected to the wall socket by copper wires.
Indeed, if you are reading this book by an electric lamp
light and somebody pulls the metal wire out of the socket,
the light will go out at once. 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 in-
stead of a metal wire, we shall also find that the current
stops flowing.

A material like string which resists the flow of the elec-
tric current is called an insulator.

There are many kinds of insulation used to cover the
wires. The kind used depends upon the purposes the wire or
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cord is 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 in-
sulating 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. Glass insulator
strings are usually suspended from the towers of high
voltage transmission lines. One of the most important in-
sulators of all, however, is air. That is why power transmis-
sion line wires are bare wires depending on air to keep the
current from leaking off.

Conducting materials are by no means the only materi-
als 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.

Exercises
I. Complete sentences according to the model given below.

Model: The method used The method used
is described in the present article. Ncnonb-
3yeMblii MeTOf OnucaH B JaHHOW cTaTbe.

1. The device tested... . 2. The results obtained...
3. The temperature measured... . 4. The phenomenon
studied... . 5. The conductors used... . 6. The substance
mentioned... . 7. The method proposed...

Il1. 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 investiga-
tion program—space investigation program discussion

I11. For the words given in (a) find the Russian equivalents in (b).

a) 1. wire; 2. statement; 3. to cause; 4. collision; 5.
control; 6. feature; 7. similar; 8. direction; 9. opposition;
10. positive; 11. path; 12. to consider; 13. as well; 14. to
expect; 15. to place

66

to



b) 1. nonoxuTenbHbIl; 2. TakXe, TOXe; 3. cuMTaTb, pac-
cmaTpuBaTh; 4. HampaB/ieHue; 5. 0XwuAaTb, PacCyUMTbIBATh;
6. nomewlatb; 7. NyTb, KOHTYyp; 8. npoTusogeiicTsue; 9.
0co6eHHoCTb; 10. nopo6HbIA; 11. cTonkHOBeHue; 12. yn-
paBnatb; 13. yTBepxAeHue; 14. Bbi3biBaTb, 3aCTaBNATh;
15. npoBosioka

IV. Answer the following questions.

1. What is discussed in the present article? 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 feature of the conductor is illustrated in Fig. 4?
8. What is the difference between a conductor and an insu-
lator? 9. What insulators do you know? 10. Why are power
transmission line wires bare? 11. What insulation is used
on the cords of your electrical devices? 12. Can we do with-
out insulators?

V. Explain why:

1. we need conductors and insulators. 2. we compare
water flow and current flow. 3. we mostly use copper
conductors. 4. the current flows when you turn on the
light. 5. lightning strikes the nearest conductor. 6. there
must be a difference of potential in the circuit.

VI. Give a heading to each paragraph of Text 14. Explain why you
have given such a heading.

VII. Describe Fig. 4.
VIIIl. Retell Text 14.
IX. Read Text 14A consulting a dictionary.

TEXT 14A. INSULATOR SURFACE TREATMENT

When the insulator is covered with a thin film of con-
ducting electrolyte, a 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 ground voltage is impressed. A vis-
ible discharge occurs across this dry band, the roots of
which generate considerable heat and evaporate more
moisture causing the dry band to widen. However the cur-
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rent 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.

X. Find in Text 14A English equivalents to the following Russian
word combinations.

1. TOK yTeuku yxoauT B 3em/t0; 2. BbipabaTbiBalOT 3Ha-
unTenbHoe TEMMO M UcnapsiloT elle 6onblue Bnaru; 3. cnoi
paclumpsieTcs [0 TaKOW CTeneHu, YTo HampsH>KeHWe Ha Hem
Hel0CTaTOMHO ANS NoAAepXaHus paspsga; 4. Tenno ... 3a-
CTaBNnseT BAary wucnapsaTbes

XI. Point out which of the sentences contains the information from the
text.

1. There is a great difference in the conducting ability
of various substances. 2. The heat generated on the insula-
tor surface evaporates the moisture until a dry non-conduct-
ing band is formed around the insulator. 3. The conduc-
tance depends on four factors. 4. Insulators play an im-
portant role in electrical engineering.

UNIT FIFTEEN

Grammar: Conditional Sentences. Emphatic Constructions.

I. If atomic energy replaces the present sources of energy, we
shall get more energy than we produce at present.— Ecnu
aTOMHAf 3HEPrus 3amMeHWUT CYLecTBYHOLWMNE NCTOYHUKMN 3HEPrun,
Mbl MOYYUM 6OfbLUE 3HEPTUW, YeM MPOM3BOAUM B HacToALlee
BpeMS.

Il. If atomic energy replaced the present sources of energy, we
should get more energy.— Ecnu 6bl aTOMHas 3Heprus 3ame-
HUNa CyLeCTBYOWMNE UCTOUHUKIA IHEPTUM, Mbl NOAy4YUAUN 6bl
60nblle 3HEPTUN.

I11. If professor Rihman had thought of the possible danger, light-
ning would not have killed him.— Ecnu 6bl npocgeccop Pux-
MaH nofyman 0 BO3MOXHO O0ONacHoCTU, MONHWA He Yyb6una
6bl ero.
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Class Exercises

I. Choose the sentences which can be translated with 6bl.

1. Were the resistance lower, the current would be larg-
er. 2. In case the material offers a high resistance we con-
sider it to be a good insulator. 3. There will be no elec-
tron flow between the two charged bodies provided they are
connected by a glass rod. 4. Unless they apply new devices,
they will not be able to obtain good results. 5. Had the
laboratory test been successful, the electric machine would
be put into operation. 6. If we change the e.m.f., the elec-
tric current changes as well.

II. Translate the following words paying attention to prefixes.

disorder, interaction, impossible, unequal, misunder-
standing, reread, unbalanced, immaterial, dissimilar,
interplanetary, mispronounce, rearrange, reconstruct

I11. Do Laboratory Work 15.

TEXT 15. ELECTROMOTIVE FORCE AND RESISTANCE

As was previously stated, there is always a disorderly
movement of free electrons within all substances, especially
metals.

Let us assume that there is a movement of electrons
through the wire, say, from point A to point B. What
does it mean? It means that there is an excess of electrons
at point A. Unless there were a flow of electric current be-
tween A and B in any direction, it would mean that both
the former and the latter were at the same potential. Of
course, the greater the potential difference, the greater is
the electron flow.

The electromotive force (e.m.f.) is the very force that
moves the electrons from one point in an electric circuit
towards another. In case this e.m.f. is direct, the current
is direct. On the other hand, were the electromotive force
alternating, the current would be alternating, too. The
e.m.f. is measurable and it is the volt that is the unit used
for measuring it.

One need not explain to the reader that a current is
unable to flow in a circuit consisting of metallic wires
alone. A source of an e.m.f. should be provided as well.
The source under consideration may be a cell or a battery,
a generator, a thermocouple or a photocell, etc.
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In addition to the electromotive force and the potential
difference reference should be made here to another impor-
tant factor that greatly influences electrical flow, namely,
resistance. So, to resistance shall we turn our attention
now. The student probably remembers that all substances
offer a certain amount of opposition, that is to say resis-
tance, to the passage of current. This resistance may be
high or low depending on the type of circuit and the mate-
rial employed. Take glass and rubber as an example. They
offer a very high resistance and, hence, they are considered
as good insulators. Nevertheless, one must not forget that
all substances do allow the passage of some current provid-
ed the potential difference is high enough.

Imagine two oppositely charged balls suspended far
apart in the air. In spite of our having a difference of po-
tential, no current flows. How can we explain this strange
behaviour? The simple reason is that the air between the
balls offers too great a resistance to current flow. However,
the electrons could certainly flow from the negatively
charged ball towards the positively charged one provided we
connected them by a metal wire. As a matter of fact, it is
not necessary at all to connect both balls in the manner
described in order to obtain a similar result. All that we
have to do is to increase the charges. If the potential differ-
ence becomes great enough, the electrons will jump
through the air forming an electric spark.

One should mention in this connection that certain fac-
tors can greatly influence the resistance of an electric
circuit. Among them we find the size of the wire, its
length, and type. In short, the thinner or longer the wire,
the greater is the resistance offered. Besides, could we use a
silver wire, it would offer less resistance than an iron one.

Exercises
I. Translate the following sentences.

a) 1. If an e.m.f. is applied to a path, the electrons

will move toward the point of higher potential. 2. If people
of the past had known that lightning was atmospheric elec-
tricity, they would not have invented numerous stories
about it. 3. If a wire were held against an electrified body,
electricity would flow along the wire to its other end. 4.
If coal were not used as fuel, we should get more valuable
products.
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b) 1. Were that liquid heated, it would greatly expand.
2. Were there no flow of current between A and B in any
direction, then A and B would be at the same potential.
3. Were the electromotive force alternating, the current
would be alternating as well. 4. Should you break the cir-
cuit, no current would flow. 5. Had they used a larger wa-
ter pipe for their last experiment, more water would have
passed through that pipe. 6. The current will flow around
the circuit unless we break the circuit in some point.

Il. 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 rub-
ber 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 conduc-
tor. 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 elec-
tric spark provided the potential difference becomes great
enough. 8. The students will be able to translate difficult
articles provided they have dictionaries.

I11. Complete the following sentences.

a) 1. If my friend comes to Moscow, we... . 2. If I
had time tomorrow, I... . 3. If my friend had not entered
the institute last year, he... . 4. If | were you I... . 5.
If the teacher had given me the dictionary at the last les-
son, l... . 6. If my brother goes to England, he... .

b) 1. He would have done it unless... . 2. We should
have gone to the country yesterday provided... . 3. 1|
should finish my work in time tomorrow unless... . 4.

She will answer all the teacher’s questions provided...

IV. Translate the following sentences.

1 It was in 1800 that Volta first produced a continu-
ous current. 2. It is the thermometer that measures the
temperature of a substance. 3. It was Lomonosov who
stated that heat phenomena were due to molecular motion.
4. It is the ampere that is the unit of current. 5. It is in
the Soviet Union that atomic energy was first used for
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peaceful purposes. 6. It was Popov who was the inventor
of the radio. 7. It is the difference of potential that causes
the free electrons to flow from one point of the conductor
to another.

V. a) Fill in the blanks with prepositions; b) retell the following extract.

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: “lI have gone .... | shall return

two hours.” And he went ....

He returned two hours later. While he was going up-
stairs 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 ... | am very
sorryl Were he ... home, we should discuss my problem.”
And he wrote the following words: “Very sorry that | have
not found you ... home:” Then he went downstairs again.

VI. For the words artd expressions given in (a) find the Russian equi-
valents given in (b).

a) 1 in the same manner; 2. generally speaking; 3. to
turn one’s attention; 4. on the basis of; 5. electrical engi-
neering; 6. for this reason; 7. to meet requirements; 8. by
means of; 9. nevertheless; 10. on the contrary; 11. to offer
resistance; 12. under such conditions; 13. as well as; 14. as
a result; 15. in spite of; 16. under consideration

b) 1. B pesynbTate; 2. paccmaTpuBaemblil; 3. npu no-
mMowwn; 4. B TaKMX ycnoBuax; 5. 0ka3biBaTb COMPOTUBIEHUE;
6. BoOOLWE roBops; 7. TeM He MeHee; 8. TakuM >e 06pasom;
9. o6pawatb BHUMaHwue; 10. anekTpoTexHuka; 1l1. ygosne-
TBOPATL TpeboBaHMAM; 12. HecmoTpsA Ha; 13. Ha oOcCHOBe
yero-n.; 14. Hao6opoT; 15. Takxe, Toxe; 16. Mo 3Toi npu-
YynHe

VII. Put all possible questions to the following sentences.

1. The excess electrons will flow towards the point of
deficiency. 2. The parallel circuit provides two or more
paths for current flow.
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VIII. Apply suitable adjectives to the following nouns.

difference, spark, force, wire, factor, resistance, conduc-
tor, ball

IX. Form new words of the same root, define what parts of speech they
are.

active, differ, ease, conductance, resist, generator, turn
X. Answer the following questions.

1. What force moves the electrons from one point to
another? 2. What is an electromotive force? 3. Is the elec-
tromotive force measurable? 4. What unit is used for meas-
uring an e.m.f.? 5. What devices may be used as a source
of an e.m.f.? 6. What factors greatly influence the current
flow in the circuit? 7. What does resistance depend on?
8. What materials are good insulators? 9. What is shown in
Fig. 4? 10. What factors can influence the resistance of an
electrical circuit? 11. Does silver wire offer less resistance
than an iron wire?

XI. Speak on:

1. Electromotive force. 2. Resistance.

UNIT SIXTEEN

Grammar: Conditional Sentences. Emphatic Constructions.

Class Exercises

I. Translate the following sentences and change them according to the
model given below.

Model: The sun is an unlimited source of almost all
kinds of energy. -t 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
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. 5. TTie heating effect of the current
is the subject of this article. 6. Overheating In transmis-
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sion lines is most undesirable. 7. Work produces heat di-
rectly or indirectly. 8. The heat engine turns heat into work.

Il. Translate the following word combinations.

a) 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

b) u3-3a Bbigensemoro Tenna, NpY MOMOLWM 3NEKTPU-
Yeckoro HarpeBaemoro nmnpubopa, 6narogaps XUMWYECKOW
peakuuu, B cCnydvyae yMeHblUeHUs Knpg, 4TOo KacaeTcs Ten-
NIOBO NOTepu, N0 KpaiHei mepe BHYTPW NaMMOYKW, UHOT-
fla 3TO XenaTeNbHO, KOpO4Ye roBOpsS, BO BCEM MMUpe, 4TO
KacaeTcsi HMTM HakKana, BMECTO MEeXaHW4YeCKON 3Heprum,
HECMOTPS Ha Pa3HOCTb MOTeHLManoB

I11. Define the meaning of the prefixes in the following words, translate
them.

irreplaceable, supernatural, overloaded, reaction, in-
valuable, discharge, indirectly, outstanding, semiconductor,
impossible

IV. Do Laboratory Work 16.

TEXT 16. 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 developed
provided it flows along the wire.

The reader is certain to remember that the heat pro-
duced 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
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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 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 elec-
tric energy into heat.

The production of heat by an electric current is called
heating effect. One might also name its light effect provided
the heat in the conductor be great enough to make it white-
hot, so that it gives off light as well as heat. Take the fil-
ament of an electric 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.
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Exercises

I. Complete the following sentences.

a) 1L W | asked the teacher to explain grammar to me,
she... . 2. If he had been to England last year, he ...
3. If | asked my sister to bring me the dictionary, she...
4. If she asked her friend to help her, he... . 5. If they
had been asked to carry the experiment out, they...

b) 1. ...provided the weather were fine. 2. ...unless
it rains. 3. ...if we are free on Sunday. 4. ...provided we
had had time yesterday. 5. ...if you brought me the text-
book.

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

1. The faster the molecules of a substance move, the
higher is the temperature of the substance. 2. The larger the
water pipe, the more water passes through it. 3. The more
you read, the more you learn. 4. The shorter the wire,
the less is its resistance to current flow. 5. The greater
the number of free electrons in a substance, the better
that substance conducts electricity. 6. The higher the tem-
perature of a metal, the higher is its resistance.

I11. Use the conjunctions either ... or, neither ... nor, both ..,
and in sentences given below.

Model: He will read or write. -*« He will either read
or write. -> He will neither read nor write.
He will both read and write.

1. She speaks English or German. 2. He or she can
translate this article. 3. We shall go by bus or by tram.

IV. 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?
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V. Ask your groupmate the following questions. Let him/her answer
them.

a) 1 if it is possible to convert electric energy into heat.
2. if we can obtain heat from the sun by employing radiant
energy. 3. if he is able to look inside a hot electric iron.
4. if it is desirable at times to remove heat. 5. if heat de-
creases efficiency.

b) 1. what the three principal effects of an electric
current are. 2. how the current passing along the wire can
be detected. 3. where different electrical appliances are
used. 4. when overheating is most undesirable and even
dangerous.

VI. Speak on the heating effect of an electric current.

VII. Read Text 16A in 2 minutes without a dictionary.

TEXT 16A. 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 cin-
ema, 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.

You would like to use the telephone or to watch TV
but they would not work because they both depend upon
electric current. This example shows the importance of
electricity in everyday life.

VIIIl. Find the English equivalents to the following Russian word com-
binations.

1 ecnn 6bl He ObIO 3NEKTPUYECKOr0 OCBELLEHMWSA; 2. Bbl
3axoTenu O6bl MOCMOTPEeTb TeneBu3op; 3. BCe YCTPONCTBa
nepectann 6bl paboTatb

IX. Enlarge upon the subject.
What would happen if there were no electricity?
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UNIT SEVENTEEN
Grammar: The Complex Sentence

Class Exercises

I. Translate the following sentences paying attention to the subordinate
clauses.

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 necessa-
ry. 4. It was Ampere who showed the difference between
the current and the static charges. 5. That the unit of cur-
rent is named after the famous French physicist Ampere is
probably known to you. 6. When placing an iron core with-
in a solenoid, we obtain an electromagnet. 7. The phenom-
enon Oersted pointed at interested Ampere greatly. 8. We
know that the direction of the magnetic effect of the cur-
rent can be found thanks to Ampere’srule. 9. If suspended
so that it can rotate freely, the solenoid points north and
south when the current flows.

Il. Learn to recognize the following international words.

magnetic, compass, parallel, effect, magnet, magnetism,
solenoid, electromagnet, process, electricity

I11. Do Laboratory Work 17.

TEXT 17. MAGNETIC EFFECT OF AN ELECTRIC CURRENT

The invention of the voltaic cell in 1800 gave electri-
cal 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.

78



As seen in Fig. 5 the north end of the needle moves
away from us when the current flows from left to right.
Oersted also pointed out that provided the wire were ad-
justed below the needle, the deflection was reversed.

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.

Current AY N

A - tY X-

Current

e

Fig. 5. Influence of an electric current on a compass needle

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 behaviour of the electric current in a
single straight conductor and in a conductor that is formed
into a coil, i.e. a solenoid.

When a wire conducting a current is formed into a coil
of several turns, the amount of magnetism is greatly in-
creased.

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 gener-
ated in the coil (see Fig. 6).

A solenoid has two poles which attract and repel the
poles of other magnets. While suspended, it takes-up a
north and a south direction exactly like the compass needle.
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A core of iron becomes strongly magnetized if placed with-
in the solenoid while the current is flowing.

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

(0]
® WO TURNS 100rums
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Fig. 6. The dependence of the amount of magnetism on the
number of turns of wire and the strength of the current:

a) The number of turns of wire in the coil affects the magnetic strength;
b) The strength of the current through the coil influences the magnetic
strength of the coil

behaviour is very simple. The device is lifeless unless an
electric current flows through the coil. However, the de-
vice 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.

Exercises

I. Fill in the blanks with suitable words given below,

where, which, when, who, that

1 We know ... Oersted established the relation be-
tween 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 electri-
cal engineering. 3. The end ... the lines of force leave the
coil after passing through its core will act like a north
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magnetic pole. 4. ... 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.

Il. Translate the following sentences and define the functions of the
word that.

1. It is clear that the greater the number of free elec-
trons 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. 7. Experiments
show that all gases expand when heated.

I11. Translate the following sentences paying attention to the words
in bold type.

a) 1. Ampere’s contribution to electrodynamics as
he called the new science began in 1820. 2. As it is impossi-
ble to detect electricity by our physical senses, we generally
detect it by its effects. 3. An electromagnet loses its mag-
netic 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. 6. In order to produce electricity more econom-
ically the generators must be as large as possible. 7. As
a gas is cooled, it loses heat as well as energy. 8. The magnet-
ic effect of an electric current is the subject of the present
article, as for the heating effect it was dealt with before.

b) 1. Rubber is a very poor conductor of electricity.
2. This is the very appliance which | need for my experi-
ment. 3. Lomonosov was born in the family of a poor peas-
ant. 4. All metals are poor insulators of electric current.
5. The Soviet Union is a great country. 6. Next summer |
shall have a rest in the country. 7. The rest of the story
should be translated at home. 8. Electricity at rest or in
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a static condition does no work. 9. Heat causes many chemi-
cal reactions. 10. What causes the electrons to flow along
the wire? 11. A short circuit may be the cause of fire.

IV. Give suitable prepositions to the following verbs and form sen-
tences with the Infinitives obtained.

to equip, to depend, to compare, to consist, to contrib-
ute, to be interested, to be familiar, to point, to look,
to start, to speak

V. 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? 6. Do you know Ampere’s rule? 7. What did
Ampere establish and prove? 8. When is magnetism greatly
increased? 9. Is the magnetic effect produced when the
charges are at rest? 10. What is an electromagnet? 11. When
does the iron core act as a magnet?

VI. Compare:

1. Potential energy and kinetic energy. 2. A series cir-
cuit and a parallel circuit. 3. A conductor and an insulator.
4. The magnetic effect of an electric current and the heat-
ing effect of an electric current.

VII. Give a short summary of Text 17.

VIIl. Look at Fig. 5 and describe Oersted’s discovery.
IX. Describe Fig. 6.

UNIT EIGHTEEN

Grammar: The Complex Sentence (Revision)

Class Exercises

I. Translate the following sentences paying attention to the subordinate
clauses.

1. The plants which supply electricity over long dis-
tances are equipped with large alternators. 2. When asked
about the dynamo the student mentioned its inventor. 3.
The experiments Oersted made attracted Ampere’s atten-
tion. 4. The armature and the electromagnet are the prin-



cipal parts the generator consists of. 5. That the electromag-
nets are controllable is a very important thing, since they
can attract and repel magnetic materials. 6. The alterna-
tor 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.

Il. Read the following abbreviations and give their full forms.

i.e.,, a.c., d.c., r.p.m., em.f., m.m.f.,, 317°F, 45°C,
etc.

I11. Learn to recognize the following international words.

solenoid, shunt, electrification, dynamo, primitive,
rotor, kilowatt, electromagnet, apparatus, industry, plan,
elementary

IV. Do Laboratory Work 18.

TEXT 18. GENERATORS

The dynamo invented by Faraday in 1831 is certainly a
primitive apparatus compared with the powerful, highly
efficient 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 anew-born child?” As a matter
of fact, “the new-born child” soon became an irreplaceable
device we cannot do without.

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. Batter-
ies could not supply electricity enough to do all this work.

That dynamo-electric machines are used for this pur-
pose 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 per cent of all the
world’s electric power.

There are two types of dynamos, namely, the generator
and the alternator. The former supplies d.c. which is simi-



lar to the current from a battery and the latter, as its name
implies provides a.c.

To generate electricity both of them must be continuous-
ly provided with energy from some outside source of me-
chanical energy such as steam engines, steam turbines or
water turbines, for example.

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)
isrotating. Fig. 7 shows the principles the construction of an
elementary d.c. generator is based upon. We see the arma-
ture, the electromagnet, the shunt winding, the commutator

and the load. Alternators

may be divided into two

types: 1 alternators that

have a stationary armature

and a rotating electromag-

net; 2. alternators whose ar-

mature serves as a rotor but

this is seldom done. In order

to get astrong e.m.f., the ro-

tors in large machines rotate

at aspeed of thousands of rev-

olutions per minute (r.p.m.).

The faster they rotate, the

Fig. 7. A simple type of elemen- greater the output voltage

tary direct current generator (dy- the machjne will produce.

namo' In order to produce elec-

tricity under the most eco-

nomical conditions, the generators must be as large as possi-

ble. 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 sta-

tion in the world are those installed in the USSR. As you

are likely to remember the Bratskaya hydroelectric station

is equipped with 225,000 kilowatt (kW) generators. So-

viet scientists constructed more powerful generators which

are installed at the Krasnoyarskaya station. The Konakovs-

kaya, the Zaporozhskaya and the Uglegorskaya steam pow-

er-stations have large rated capacity. Our industry pro-

duces even greater power installations of 1,200 MW for

the steam power plants which play such an important part
in the electrification plan of the USSR.
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Exercises

I. Translate the following sentences.

1. There is a great number of engineering problems the
Soviet scientists work at. 2. It is quite impossible to name
a scientific problem Lomonosov did not turn his attention
to. 3. There are many electric appliances we cannot do
without. 4. The experiment | told you about will take
much time. 5. The direction the needle points in changed
several times. 6. The speed a given molecule travels with
is greatly increased when a gas is heated.

Il. Form adjectives using the suffixes -able, -ful, -less, -ous.

control, continue, danger, value, replace, need, power,
peace, use, life, change, desire, vary

I1l1. Form adverbs using the suffix -ly and translate them.

exact, electrical, general, gradual, negative, natural,
opposite, previous, usual, easy, hard, late

IV. Translate the following sentences paying attention to the construc-
tion the former .., the latter.

1. There are two kinds of current: a.c. and d.c. The
former changes its direction, the latter does not. 2. | have
two friends, Nick and Pete. The former studies at the uni-
versity, the latter works at the factory. 3. He has a book on
electrical engineering and a book on nuclear physics. The
former is in Russian and the latter is in English. 4. |
spoke to professors G. and W. The former delivers lec-
tures on chemistry, the latter on semiconductors.

V. Form five sentences combining suitable parts of the sentences given
in columns 1and II.

1. The electric circuit 1. is a temporary magnet
provided by electricity.

2. The e.m.f. 2. is an electrical appliance
used in daily life.

3. The heat engine 3. is a path to be followed

by the current from the
source and back to the
source.
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4. The iron 4. is the force that makes
electrons move along a

conductor.

5. The electromagnet 5. is a device by means of
which heat is turned into
work.

VI. Answer the following questions.

1. When did Faraday invent the dynamo? 2. Was Fara-
day 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? 9. What generators is the Bratsk hydro-
electric station equipped with? 10. How many generators
are installed at the Konakovskaya steam power plant?
11. What is their rated capacity? 12. What are the largest
steam power plants in Europe? 13. What does Fig. 7 show?
VII. Ahsk your groupmate the following questions. Let him/her answer

them.

1. if batteries can supply light, heat and power on a
large scale. 2. if the electromagnet is a temporary magnet
provided by electricity. 3. if the electromagnet is lifeless
unless the electric current flows through the coil. 4. if
the iron core will act as a magnet as long as the current
continues to pass along the winding. 5. if the alternator
provides a.c. 6. if the generator must be turned by some
outside source of mechanical energy.

VIIl. Define the following terms.

electromotive force, electric circuit, heating effect
of an electric current, magnetic effect of an electric cur-
rent, electromagnet, generator

IX. Look at Fig. 7, name a, b, ¢, d, e and describe the figure.

UNIT NINETEEN
Grammar: Impersonal Constructions

Class Exercises

I. Translate the following sentences paying attention to the Impersonal
Constructions.

a) 1. It is easy to understand Ampere’s rule. 2. It was
desirable to compare the results obtained. 3. It is necessary



to find new sources of energy. 4. It was difficult for Oers-
ted to find out why the compass needle was deflected.

b) 1. One can say that there are unlimited sources of
energy. 2. One could not obtain good results without repeat-
ing the test. 3. There are so many atoms in a water drop
that if one could count one atom a second, day and night,
it would take one hundred milliard years. 3. One may men-
tion here that the first industrial nuclear power plant in
the world was constructed in this country.

c¢) 1 They employ different methods to obtain better
results. 2. They produce modern machines at our plant. 3.
They say that lasers will be widely used in the near future.

d) 1. It is supposed that people learnt to protect their
houses from thunderstorms years ago. 2. It is said that
these substances have similar properties. 3. It is well known
that one form of energy can be converted into another form.

Il. Give all the meanings of the following words consulting a dictiona-
ry-

scale, generation, armature, revolution, commutator,
amplitude, iron, needle, second

I11. Do Laboratory Work 19.

TEXT 19. POWER TRANSMISSION

They say that about a hundred years ago, power was
never carried far away from its source. Later on, the range
of transmission was expanded to a few miles. And now, in a
comparatively short period of time, electrical engineering
has achieved so much that it is quite possible, at will, to
convert mechanical energy into electrical energy and trans-
mit the latter over hundreds of kilometres and more in any
direction required. Then in a suitable locality the electric
energy can be reconverted into mechanical energy whenever
it is desirable. It is not difficult to understand that the
above process has been made possible owing to generators,
transformers and motors as well as to other necessary elec-
trical equipment. In this connection one cannot but mention
the growth of electric power generation in this country.
The longest transmission line in pre-revolutionary Russia
was that connecting the Wasson power-station with Mos-
cow. It is said to have been but 70 km long, while the pre-
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sent Volgograd—Moscow high-tension transmission line
is over 1000 kilometres long. (The reader is asked to note
that the English terms “high-tension” and “high-voltage”
are interchangeable.) Generally speaking, the length of
high-tension transmission lines in the Soviet Union is so
great that they could circle the globe six times, if not more.

It goes without saying that as soon as the electric ener-
gy is produced at the power-station, it is to be transmitted
over wires to the substation and then to the consumer. How-
ever, the longer the wire, the greater is its resistance to
current flow. On the other hand, the higher the offered re-
sistance, the greater are the heating losses in electric wires.
One can reduce these undesirable losses in two ways,
namely, one can reduce either the resistance or the current.
It is easy for us to see how we can reduce resistance: it is
necessary to make use of a better conducting material and
as thick wires as possible. However, such wires are calculat-
ed to require too much material and, hence, they will be
too expensive. Can the current be reduced? Yes, it is quite
possible toreduce the current in the transmission system by
employing transformers. In effect, the waste of useful ener-
gy has been greatly decreased due to high-voltage lines.
It is well known that high voltage means low current, low
current in its turn results in reduced heating losses in elec-
trical wires. It is dangerous, however, to use power at very
high voltages for anything but transmission and distribu-
tion. For that reason, the voltage is always reduced again
before the power is made use of.

Lasers. Soviet scientists are successfully developing
guantum generators, called lasers, for emitting light ampli-
tude radio waves. Theoretical calculations have shown that
lasers are very likely to transform the energy of light radio
waves into electrical energy with an efficiency amounting
to about 100 per cent. It means that electrical power might
be transmitted over considerable distances with negligible
losses and what is very important without the use of trans-
mission lines.

Exercises

I. Translate the following sentences into English using the impersonal
Constructions.

1 [oBOpAT, 4TO 3TO M300peTeHMe YBENUYUT K. N. 4.

MaLUWHbI. 2. Tenepb MOXHO cyuTaTb Halle uccnegoBaHue
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3aBepleHHbIM. 3. [lonaratoT, 4TO pe3ynbTaTbl ONATb MOA-
TBEPAWUNN TeopeTMyeckune pacyetbl. 4. Cnefyer ynoMsaHYyTb,
YTO COBETCKME YyuYeHble [JaBHO paboTawT Hag npobnemoli
nepefayn 3aHepruyM c nomouwbio nasepa. 5. OuyeHb BaxHO,
4yTo HOBOe ob6opypoBaHue He goporoe. 6. Pabouemy 6b110
TPYAHO MOHATbH MPUYMHY MNOBPEXAEHUA YCTAaHOBKMW. 7. Xe-
natenbHO WCMONb30BaTb BCE BUAbI 3HEPrUM AN nofyye-
HUSA 3/MeKTpUYecTBa.

Il. Complete the following sentences.

1. Owing to the transformer it became possible... . 2.
It was Ampere who... . 3. The dynamo-electric machines
are used for... . 4. In order to reduce resistance in a wire,
it is necessary... . 5. The waste of useful energy can be
decreased ... . 6. Coal is burned in order to... . 7. Lasers
are used for

I1l. Translate the following sentences.

1. Yem cunbHee MarHWTHOe mMone, TeM 60/blue TOK.
2. Yem Gonblie TOK, TeKyWMid No MNPOBOAHUKY, TeM BblLIe
TemnepaTypa NpoBofgHMKa. 3. YeMm MeHblie Tpy6a, TeM MeHb-
Wwe Bofbl MPOXoAMT Yepes Hee. 4. YeM GoNblue CKOPOCTb
OBUXKEHWUS MeXAy MarHWTHbIM TMofieM W NpPOBOAHMKaMM,
TeM Gofblle TOK. 5. UeM Kopoye NPOBOAHWK, TEM MeHblue
COMpPOTUBAEHMNE TMPOXOAALLEMY TOKY.

IV. For the terms given in (a) find the Russian equivalents in (b).

a) 1 power plant; 2. power supply; 3. power generation;
4. power source; 5. power transmission; 6. power unit;
7. power installation; 8. power substation; 9. power trans-
former; 10. power factor; 11. power engineering; 12. power
capacity; 13. power distribution; 14. power loss

b) 1. BbipaboTKa 3N1EKTPO3IHEPrumn; 2. NOTeps 3Hepruu;
3. aneKTponofcTaHuma; 4. cunoBoii TpaHchopmartop; 5. Ko-
3PULMEHT MOLLHOCTU; 6. NPOU3BOAUTENbHOCTb; 7. WUCTOY-
HUK 3Hepruu; 8. pacnpepenieHue 3Hepruun; 9. 3NeKTpPoCTaH-
uma; 10. nepepava 3neKTpoaHepruu; 11. cunosas yCTaHOB-
Ka; 12.MCTOYHMK NnUTaHmna;13. aHepreTnka; 14. aHepro610K

V. a) Choose the right term; b) explain the statements.

1. The coil of wire that rotates in a dynamo or a motor
is known as: a) a turbine, b) a stator, c¢) an armature,
d) a generator. 2. Running water is an illustration of: a)
potential energy, b) kinetic energy, c) electric energy, d)
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heat energy. 3. Steam generators produce electrical energy
from: a) potential energy, b) chemical energy, c) light
energy, d) mechanical energy.

VI. Answer the following questions.

1 What made it possible to transmit electric energy
over hundreds of kilometres? 2. Can electric energy be
reconverted into mechanical energy? 3. What are transform-
ers used for? 4. What do you know about the longest trans-
mission line in pre-revolutionary Russia? 5. How long is
the Volgograd—Moscow high-tension transmission line?
6. In what way can the heating losses be reduced in trans-
mission lines? 7. How can resistance be reduced in elec-
tric wires? 8. Why are high-voltage lines used for power
transmission? 9. Is it possible to use quantum generators
for power transmission? 10. What have theoretical calcula-
tions shown?

VII. Define the following terms.

power-station, nuclear reactor, transmission line, sole-
noid, electromagnet, heat losses, rotor

VIIl. Retell Text 19.

IX. Read Text 19A in 1 minute and find the definition of “secondary
cells”.

TEXT 19A. STORAGE BATTERIES

Storage batteries are made up of a number of recharge-
able cells, often called secondary cells to distinguish them
from primary cells. Secondary cells are made of several
different materials but all work on the principle of revers-
ible chemical action between two dissimilar electrodes
(plates) immersed in an active solution (electrolyte). Partic-
ular battery designs are, of course, much more complicated
and have several plates in parallel, closely packed with in-
sulating separators.

X. Find English equivalents to the following Russian word combina-
tions.

UTO6bl OTAIMUYUTL UX OT MEPBUYHbLIX 3/1EMEHTOB, Ha OCHO-
Be 06paTUMOro XMMWYECKOro [AeliCTBMA, U30NALUUOHHbIE
NPoKNagKu
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UNIT TWENTY

Grammar: The Passive Voice

Class 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 theory was followed by a number of exper-
iments. 6. The data obtained are often referred to. 7. The
new discovery was much spoken about. 8. This machine is
often made use of. 9. This apparatus is often made use of.
10. The lecture will be followed by a new film.

11 Form as many words as possible using suffixes and prefixes. De-
fine what parts of speech the new words are and translate them.

engine, apply, differ, electric, value, oppose, transform,
magnet, conduct, neglect

I11. Learn to recognize the following international words.

globe, laser, quantum, theoretical, induction, electron-
ic, plastics, asbestos, volt

IV. Do Laboratory Work 20.

TEXT 20. 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 mis-
used and is not damaged by lightning.

We may say that the principal parts of a transformer are
two windings, that is coils, and an iron core. They call the
coil 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 isnot new to you that the form-
er is connected to the source of supply, the latter being
connected to the load.

91



When the number of turns of wire on the secondary is
the same as the number on the primary, the secondary vol-
tage 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 output voltage is larger than the input voltage
and the transformer is called a step-up transformer. On

3-Phase turbo-alternator

tsrgenpsfg?r‘rl]venr' 2300volt distributing st/stem

215000 volts
to 2300volts

J single-phase transformers
stepping generator voltage

up to 215,000 volts Lgnttng circuit
2300to 230-volt
aistnbution
transformers .
Single phase
230-volt 2300 volt v motor

Inductionmotor  motor

Fig. 8. The use of transformers for many purposes in transmission
and distribution systems

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 quantity of power. It is important to
point out that the device under consideration will not work
on d.c. but it is rather often employed in direct-current
circuits.

Fig. 8 shows how transformers are used in stepping up
the voltages for distribution or transmission over long
distances and then in stepping these voltages down. In
this figure, one may see three large step-up transformers
which are used to increase the potential to 275,000 volts
for transmission over long-distance transmission lines.

92



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 trans-
formers, 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
system 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.

JUUL 1
MM »

Step
bcneruting up

station .
Station

Fig. 9. Transmission and distribution systems

The facts you have been given above illustrate the wide use
of transformers and their great importance.

Another alternating-current system of transmission
and distribution is shown in Fig. 9. You are asked to follow
the whole process, that is, to describe it from beginning to
end.

Exercises

I. Translate the following sentences paying attention to the Subjective

Infinitive Constructions and the Passive Voice.

1. This substance was supposed to have some important
properties. 2. This device is expected to be the best for
converting heat into work. 3. The new power plant is known
to have been put into operation. 4. This invention was con-
sidered to be of great practical importance. 5. A magnetic
flux is assumed to consist of magnetic lines of force taken
as a whole.
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11. Translate the following sentences.

1. FoBOPAT, 4YTO 3TOT NpMbBOP onucaH B MpeablayLei
crtatbe. 2. CuyuTtanum, 4YTO TOK TEYET OT MOJIOXKUTENIbHOTO
noTeHumana K oTpuuatenbHomy. 3. [0BOpPAT, 4TO MOWA
APYr — xopowwuii matematuk. 4. W3BecTHO, 4To JIOMOHO-
cOoB ocHoBan MOCKOBCKMWIA yHuBepcuTeT. 5. KaxeTtcs, 4To
3TO BELLECTBO MMEeeT HeKoTopble fApyrue csolictBa. 6. W3-
BECTHO, 4YTO MEepPeMEeHHbIi TOK MeHseT CBOe HamnpaBfieHue.

I11. Form nouns from the following words using suitable suffixes.

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

IV. For the word combinations given in (a) find the Russian equiva-
lents in (b).

a) 1 anumber of; 2. as a matter of fact; 3. on the basis
of; 4. for this reason; 5. it goes without saying; 6. at last;
7. onthe whole; 8. tostep up; 9. to increase current; 10. to
offer resistance; 11. electrical engineering; 12. to step down

b) 1. HakoHey; 2. noBblWwaTb (HanpshkeHue); 3. OKasbl-
BaTb CONpOTMBAEHMe; 4. MOHWXaTb (HanmpsbkeHue); 5. pag;
6. yBeNMUMTb TOK; 7. Ha OCHOBE 4ero-f.; 8. no 3Toi npu-
ynHe; 9. B uenom; 10. anekTpoTexHMKa; M. Ha camom fene;
12. camo co6oil pasymeeTcs

V. Translate the following sentences and define the functions of the
word but.

1. The Fahrenheit scale is mainly used in English-
speaking countries but it is not used in the Soviet Union. 2.
His scientific activity lasted but twenty years, but in these
twenty years he did very much. 3. Motors are widely em-
ployed not only in industry but also in everyday life. 4.
There isbut one measuring scale in the instrument. 5. Every-
one took an examination in physics but Comrade Novi-
kov. 6. A simple transformer is but a kind of induction
coil.

VI. Arrange the following words in the pairs of synonyms.

a) 1. amount; 2. big; 3. matter; 4. application; 5. at
present; 6. tube; 7. research; 8. to step down; 9. appliance;
10. minute; 11. arrow

b) 1. investigation; 2. device; 3. needle; 4. quantity;
5. substance; 6. to lower; 7. small; 8. large; 9. new; 10.
use; 11. pipe
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VII. Arrange the following words in the pairs of antonyms.

a) 1 left; 2. increase; 3. beginning; 4. d.c.; 5. above;
6. step-up; 7. at rest; 8. high; 9. short; 10. more

b) 1. end; 2. low; 3. long; 4. step-down; 5. in motion;
6. less; 7. decrease; 8. below; 9. a.c.; 10. right

VIII. 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 trans-
former used? 12. For what purpose are step-down transform-
ers used? 13. Is your radio set equipped with a transform-
er? 14. Can we do without transformers? 15. Are transform-
ers used both in industry and in our homes?

IX. Compare:

1. A solenoid and an electromagnet. 2. A direct current
and an alternating current. 3. A step-up transformer and a
step-down transformer. 4. A stator and a rotor. 5. A primary
winding and a secondary winding.

X. Retell Text 20.

XI. Read Text 20A in 2 minutes and give a heading to each paragraph
of the text.

TEXT 20A

The primary alternating current produces an alternat-
ing magnetic flux in the iron core, and this alternating
magnetic flux passes through the turns of the secondary
winding. According to well-known electromagnetic 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 terminals 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 currents induced in the core of the transform-
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er. Currents induced in the core are generally called “eddy
currents”. The flow of eddy currents is stopped in its prog-
ress and the efficiency of the transformer is increased by
constructing the transformer core of flat sheets of soft iron.

XI11. Define the main idea of each paragraph of Text 20A.

XIIl. Find the English equivalents to the following Russian word
combinations.

HeXenaTe/lbHble TOKM, HaBOAWMble B CEpAeYHMKe TpaH-
copmaTopa; co3faeT MepeMeHHbli MarHUTHbIA MOTOK; W3-
roToBfeHMe cepfeyHuka TpaHcdopmaTopa

UNIT TWENTY-ONE

Class Exercises
I. a) Form sentences using the following word combinations.

the very device to be employed, the problem to be
solved, the temperature to be measured, the story to be
told, the research work to be finished, the apparatus to be
designed

b) Complete the following sentences, using the Infinitive Construc-
tion.

Model: ... is expected to ... . The scientist is
expected to deliver an interesting lecture.
1 ... know him to .. ..2. ... wantedusto ... .3. ...
expected you to . ... 4. ... is supposed to ... . 5.
was considered to ... .6. ... is known to

Il. a) Form verbs using the suffix -ize.
civil, revolution, equal, neutral, modern
b) Form verbs using the prefix over-.
load, throw, grow, come, estimate, power, take, heat
¢) Form nouns using suffixes -or, -er.
work, translate, act, speak, steam, boil, conduct, en-
gine, fact, heat
I1l. Do Laboratory Work 21.

TEXT 21. ELECTRIC MOTOR

The electric motor is a device employed for transform-
ing 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 electri-
city and about the generation of electric current by using
magnetism, it isobvious that generators and motors are sim-
ilar 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,

Fig. 10. Shunt and series windings of armature and field
coils

in an electric motor one shunt winding is not sufficient
and a second one called a series winding should be added.
“Why is 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 elec-
tric tram or a train. A very strong magnetic field is needed
to obtain a so-called powerful starting torque. This is
achieved by adding a series winding to the magnetic coils
(Fig. 10). 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
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minute motors which are able to power various complex
machines and operate equally well under any conditions.

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 circulate 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 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 issimply impossible to replace it by any other
means. In short, the motor finds application in industry
and engineering, in agriculture and transport, in medicine
and our homes.

Exercises

I. Translate the following sentences.

1. 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. Hav-
ing 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.

II. Translate the following sentences using the Passive Voice.

1 Mpu6opbl 6yayT nonydveHol 3aBTpa. 2. CTygeHTam
[Jann HoBble MHCTPYKLuK. 3. O6 3TUX LOCTUXEHUAX MHOrO
ropopat. 4. MeHA npocunu NpoBecTW ucnbiTaHue. 5. Mpu-
Mep nocfiefgoBan 3a npasunom. 6. Ham nokasanu HOBble
martepuanbl. 7. VIX y4yaT MHOCTpPaHHbIM fA3bikaM. 8. Ha 3Tu
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nucbma oTBeTMNM BYepa. 9. Ha 3TOT BONpPOC Henerko Or-
BeTUTb. 10. Ha Bawun cTaTbM 4YacTo CCblaldTCH.

I11. Define the function of the words in bold type.

1. The methods applied improved the quality of pro-
duction. 2. The machine used showed good results. 3. The
experiment described attracted everybody’s attention. 4.
The appliance received required some improvement. 5.
The substances utilized neutralized each other. 6. The
amount of electricity generated depended on the quality
of the coal. 7. The scientists mentioned contributed greatly
to the development of science.

IV. Translate the sentences and define the function of the word one.

1. One hundred years ago there were neither electric
lamps nor electric motors. 2. One might mention many more
well-known facts and names. 3. The motor in question is
more powerful than the one you spoke about yesterday.
4. There was only one problem to be solved. 5. The first
student gave more correct answers that the last one. 6.
One can reduce heat losses in a transmission line. 7. One
of you will compare the results obtained.

V. Fill in the blanks with the following expressions.

to find application in, to make use of, to play an impor-
tant part in, to take interest in, to pay attention to

1. Many Russian scientists of the past ... the develop-
ment of Russian science. 2. Lomonosov ... not only ...
physics but also in chemistry. 3. We ... minute motors as

well as mighty giants. 4. Insulators as well as conductors
electrical engineering. 5. The Soviet scientists
great ... the peaceful use of atomic energy.

VI. Define the following terms.

a transformer is a device which.... a dynamo is a ma-
chine which..., a battery is a device which... , a switch
is a device which. .. , an engine is a machine which... ,
a thermometer is a device which... , a motor is a device
which ... , a generator is a machine which...

VII. Answer the following questions.

1. What device is discussed in the present article?
2. What is a motor employed for? 3. What kind of motors
do you know? 4. Does the generator convert electrical
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energy into mechanical energy? 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?

VIII. Describe Fig. 10.
IX. Speak on:

1. The use of electric motors in industry. 2. The use of
electric motors in everyday life.

X. Read Text 21A in 1 minute and find the description of the under-
ground power-station.

TEXT 21A. UNDERGROUND HYDROELECTRIC POWER-STATION

In about 1889 what may have been the world’s first
underground hydroelectric power-station was installed in
one of the mines in America. This plant comprised six
40 in. impulse wheels operating under a vertical head of
1,680 ft, each runner being connected to a generator sup-
plying power to the mill a short distance away. Designs and
techniques have gradually improved during the past years
and there are now 300 underground hydroelectric power-
stations either in service or under construction.

XI. Point out which of the sentences contains the information from the
text.

1. A very strong magnetic field is achieved by adding
a series winding to the magnetic coil. 2. The power-station
of this kind supplied power to the mill a short distance
away. 3. The device under consideration will not work on
direct current but it is employed in direct current circuits.

UNIT TWENTY-TWO

Class Exercises
. Translate the following sentences.

1 After studying the properties of solids we shall deal
with the properties of liquids. 2. The problem to be dealt
with will require much time. 3. Thermodynamics is the sub-
ject the scientist will deal with in the next article. 4. Be-
fore dealing with this new device one should study all its
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parts. 5. The next problem the professor dealt with was
connected with the application of semiconductor lasers.
6. The work the students deal with is difficult but interest-
ing. 7. Under ordinary conditions the only current one
could deal with is a.c.

Il. Give all the meanings of the following words consul ting a dictionary.

number, figure, matter, reverse, injection, location,
principle

I11. Do Laboratory Work 22.

TEXT 22. MAGNETOHYDRODYNAMIC GENERATOR

Magnetohydrodynamics (MHD) is a field of fluid mechan-
ics. The latter deals with the flow of the fluid or gas con-
ducting electricity in the magnetic field. As gases can flow
too they are considered as liquids.

More than a hundred years ago in 1831, Faraday discov-
ered electromagnetic induction. Today every schoolchild
knows the experiment from the school physics laboratory.
If a conductor connected to an electric circuit crosses the
space between the poles of a magnet an electric current is
induced in it. But the metal conductor can be replaced by
any other conductor. For example, it may be a flow of
electroconducting liquid or gas.

If gases are heated to some thousands of degrees the
atoms that make them up are broken down into electrically
charged particles, the latter interacting with the magnetic
field.

A high temperature gas in an MHD generator gives the
same result as a copper armature in a conventional d.c.
generator. By means of suitable electrodes part of the ener-
gy of the ionized gas passing through the magnetic field
is converted directly into electricity. It is this conversion
that we are mostly interested in.

An MHD generator combines the functions of both a
steam turbine and an electrical generator. As the energy of
the gas is converted directly into electrical energy, an MHD
generator is in principle a much simpler device than a tur-
bogenerator.

As shown in Fig. 11 it consists of a nozzle, a channef
with electrodes and insulators, located in the magnetic
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field. The generator under consideration has no moving
parts that cause energy losses. Thus it can withstand much
higher temperatures than those of the turbines.
As a result of high temperature operation a power plant
with an MHD generator is more efficient than a turbine
power plant. Studies
show that an MHD
power plant can
Nozzle | HaS"d “w oA reach 50% efficiency,
and 55-60% in the
future, the highest
obtainable efficiency
of a thermal power
plant being 40%.
MHD energy con-
version becomes pos-
sible only with the
right combination of
gas velocity, electri-

Fig. 11. MHD generator cal conductivity and
magnetic field induc-
tion.

It is the study of the above-mentioned combination
that has led to the development of three approaches to the
MHD power generation. The first one is the open cycle
generator where the ionized gas flux is injected into the
nozzle of the channel. The second approach is the closed
cycle generator in which plasma circulates inside the MHD
generator itself. In the third, a liquid metal is used instead
of a plasma in the channel. All three approaches are inves-
tigated at present. So far, the open cycle generator seems
to be the most feasible of them.

The first experimental industrial MHD installation
“U-25” was constructed in Moscow. The above installation
is known to have been put into operation in 1971. Its
capacity is 20,000 kW. The U-25 operates on natural gas
and has a magnet about 10 metres long.

By the end of the present century the consumption of
electricity is expected to be ten times as great as it is today.
To increase power production rapidly we shall not only
have to build giant thermal power plants but also to devel-
op principally new power generation methods. There is
every reason to believe that large MHD stations will be
operating in our country in the near future.
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Exercises

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

a) 1. The fourth state of matter is known as plasma.
2. As the devices were out of date it was decided not to
install them. 3. The gas cools as it flows through the gener-
ator. 4. As a charged particle is called an ion, we may con-
sider the free electrons as negative ions. 5. The term “hydro-
dynamics” is used as a synonym for fluid dynamics. 6.
As heat is absorbed by a body, the temperature of the lat-
ter rises.

b) 1. The physical properties of plasma have been a
problem since the discovery of that state of matter. 2.
Since the steam gives up its heat energy to drive the tur-
bine its temperature and pressure fall. 3. | worked at the
power plant last year and 1 have not been there since.
4. Automatic control in the simplest form has been known
since the beginning of the steam age. 5. Silver is the best
conductor known since it offers the least resistance to the
current flow.

II. Fill in the blanks with the words and expressions given below.
Translate the sentences.

1. with the result; 2. as a result; 3. results; 4. result-

ed in; 5. the results; 6. resulted from

1 We have discussed ... obtained. 2. When the electric
current flows along the conductor, heat .... 3. Faraday’s
experiments ... a great discovery. 4. Almost all bodies ex-
pand ... of heating. 5. Faraday carried on different exper-
iments with coils, wire and magnetic needles with varying

... 6. In acell the potentlal difference is maintained by
the chemical action; copper is at a higher potential than
zinc ... that a current of positive electricity flows from
the copper to the zinc. 7. The possibility of designing
first MHD power plants... the investigation of MHD
energy conversion.

I11. Arrange the following words in the pairs of synonyms.

a) 1. feasible; 2. flux; 3. to transform; 4. liquid;
5. to investigate; 6. speed; 7. to build; 8. wire; 9. change;
10. conventi6nal

b) 1. velocity; 2. to construct; 3. possible; 4. to research;
5. conductor; 6. transformation; 7. usual; 8. to convert;
9. fluid; 10. flow
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IV. Form seven sentences combining suitable parts of the sentences

given in columns | and 1L

1 Magnetohydrodynamics
is

. Faraday discovered

. An MHD generator com-
bines

. An MHD generator con-
sists

. The first problem was
In the third approach

By the end of the present
century

. the functions of a steam

turbine and an electrical
generator.

a liquid metal is used
instead of a plasma in the
channel.

. the consumption of elec-

tricity will be ten times
as great as it is today,

. the right combination of

electrical conductivity,
velocity and the magnet-
ic field.
electromagnetic
tion.

6. of a nozzle, a channel
with electrodes and in-
sulators.

induc-

. a field of fluid mechan-

ICS.

V. Answer the following questions.

1. What does fluid mechanics deal with? 2. Why are
gases considered as liquids? 3. Who discovered electromag-
netic induction? 4. What experiment does every schoolchild
know? 5. When do the atoms of gases break down into elec-
trically charged particles? 6. What particles interact
with the magnetic field? 7. What functions does an MHD
generator combine? 8. Why is an MHD generator a much
simpler device than the turbogenerator? 9. What does an
MHD generator consist of? 10. Why is a power plant with
an MHD generator more efficient than a turbine power
plant? 11. What is the first approach to MHD power gener-
ation? 12. What can you say about the first Soviet MHD
installation? 13. What is its capacity?

VI. Describe Fig. II.

VII. Retell Text 22.
VIIIl. Read Text 22A in 1 minute and give a heading to it.
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TEXT 22A

Faraday performed the first experiment in MHD in the
early nineteenth century. He put two electrodes in the
Thames River trying to develop an electrical signal from
the flow of the river through the earth’s magnetic field.
There were two problems in this simple experiment.

The first one was the lack of combination of electrical
conductivity, velocity and the magnetic field. The second
problem was connected with the difficulties in the extrac-
tion of the electric current at the electrodes. The latter
still remains a critical problem for the scientists to solve.

IX. Point out which of the sentences contains the information from
the text.

1 MHD energy conversion becomes possible only with
the right combination of gas velocity, electrical conducti-
vity and magnetic field induction. 2. A power plant with
MHD generator is more efficient than aturbine power plant.

3. The problem of the extraction of the electric current at
electrodes is important for MHD.

SECTION 11

LABORATORY WORKS

LABORATORY WORK I

I. Practise the pronunciation of the following words. Repeat them after
the speaker.
electricity, motor, temperature, either, thousand, contin-
uous, numerous, foreign, contribute, development, re-
sult, vacuum, machine, familiar, night, bicycle, mechan-
ical, object, pyrometer, imagine, civilization, refriger-
ator, weigh, telephone, theatre
Il. Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.
1. application — npumeHeHne. The motors find different
applications.
2. as for — yto Kacaetca. My friend speaks English well.
As for me | can’t do it.
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current — Tok. Where is the current used?

device — npubop, npucnocobneHne. We use different

devices at home.

5. to do without — obxoauTtbcs 6e3 yero-nn6o. We can’t
do without the telephone.

6. electric(al) — anekTpuuecknin. A vacuum cleaner is
an electrical device.

7. furnace — neub, ropH. Is there an electric furnace
in your room?

8. inventor — un3obpetatens. Popov is the inventor of
the radio.

9. laboratory — na6opatopus. There are electrical fur-
naces in our laboratory.

10. to make use of — ucnonb3oBaTb. The students make use
of electrical devices in the laboratory.

11. to measure — u3mepaTb. Can you measure the electric
current?

12. to play a part — urpatb ponb. Electrical devices play
an important part in our life.

13. scientist — yueHblii. What scientists work at your
institute?

14. to serve — cnyxuTb, obcnyxueaTb. Atoms serve the
people.

15. to transform — npeo6pa3oBbiBaTb. Is it possible to
transform the electric current?

16. to watch television — cmoTpeTb Tenesmsop. | watch tel-
evision in the evening.

17. to weigh — Becutb. How much does this machine

weigh?

pw

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

application—to apply—appliance—applicable; elec-
trical—electricity—electrically—electrician; inventor—
invention—to invent—inventiveness; to measure—mea-
sure—measurement—measurable; scientist—science—sci-
entific—scientifically; to serve—service; to transform—
transformer—transformation; to weigh—weight—weight-
less—weightlessness

IV. Translate the following groups of words.

to play an important part, to make use of furnaces, to do
without devices, to transform current, as for Soviet scien-
tists
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UyTO KacaeTca Halel nabopaTtopuu, 3neKTpuyeckas
neys, 06xoauTCS 6€3 31EKTPUUYECKOr0 TOKa, BaXHOe Mpu-
MEHEeHMe, W3BECTHbI M306peTaTeNib, NONb30BaTbCA NpPUGO-
pamMu, CNYXWTb Hapoay

V. Listen to Text 1and repeat it after the speaker.

V1. Answer the questions (see Ex. I11).

LABORATORY WORK 2

I. Practise the pronunciation of the following words. Repeat them
after the speaker.
language, science, ability, mechanical, potential, ener-
gy, chemical, turbine, hydroelectric, employ, either, gener-
ate, civilization, industrial, industry, electricity, direct-
ly, numerous, Kkinetic

11 Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.

1. battery — 6atapesi. Volta made the first battery.
2. to change — n3meHATb, npeo6pas3osbiBaTb. Electrical
energy can be changed into mechanical energy.

3. chemical — xumwuyecknit. Chemical energy can be
transformed into work or into electrical energy.

4. to drive — npuBoanTb B ABMXeHue. Electrical current
drives various machines at factories and mills.

5. to employ — ucnonb3oBatb, npumeHsaTb. Electrical

cranes are employed in industry.

6. generally — o6biyHO. The pyrometer is generally used
to measure high temperatures.

7. to harness — wucnonb3oBaTb 3Hepruto (BoAbl, BeTpa,
conHua). The scientists try to harness the wind.

8. generator — reHepaTtop. Generators generate electri-
cal energy.

9. in one’s turn — B cBOlO o4Yepeab. The motor transforms
electrical energy into mechanical energy, mechanical
energy in its turn drives the machines.

10. kind — Bug, pog. There are all kinds of machines in
our laboratory.

11. to produce — NpouM3BOAMTbL, CO34aBaTb, BbIMNYCKaThb.
Where are these vacuum cleaners produced?

12. source — wncTtoyHuK. There are different sources of
energy.
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13. solar — conHeuHblli. Solar energy can find various
applications.

14. semiconductor — nonynpoBogHUK. Semiconductors are
widely used in industry.

15. to turn — npeBpawats. The motor turns electrical
energy into mechanical energy.

16. waterfall — Bogonag. The energy of a waterfall can
be used to produce electricity.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

chemical—chemistry—chemist—chemically; to drive
—drive—driver; to  employ—employment—employer;
generator—generation—to generate; to produce—produce—
production—producer—to reproduce—reproduction

IV. Translate the following groups of words.

to make use of the lift, chemical sources of current,
industrial application, semiconductor devices, potential
energy, solar furnace

MCTOYHMK MOCTOSIHHOTO TOKa, Mpeo6pa3oBbiBaTb 3/€K-
TPO3HEPruo, 3NeKTPUYECKuii npubop, MexaHu4veckas pa-
60Ta, B CBOK OYepefdb, B MOBCEAHEBHON XW3HW, pas3iny-
Hble yYeHble U K306peTaTenu

V. Listen to Text 2 and repeat it after the speaker.

V1. Answer the questions (see Ex. IV).

LABORATORY WORK 3

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

single, high, night, quantity, source, therefore, furnace,
liquid, through, turbine, nuclear, uranium, other, supply,
achieve, directly, question, thermal, energy

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. achievement — gocTtmxeHue. The invention of the gener-
ator was a great achievement.

2. capacity — MOWHOCTb;, CnocobHOCTb; eMKoCTb. The
capacity of Krasnoyarskaya hydroelectric station is
six million kW.



3. coal — yronb. Coal is a source of energy.

4. to construct — cTpouTb, co3fgaBatb. Many new houses
are constructed in Moscow.

5. to contain — cogepxaTtb. This magazine contains
many useful articles.

6. contribution — Bknag. Soviet scientists make a great
contribution to world science.

7. engineering — TexHuka. The students study electrical
engineering at our institute.

8. in question — o06cyXgaemblii, 0 KOTOPOM WAET peuyb.
The generators in question were constructed in Lenin-
grad.

9. installation — yctaHoBka. There are various electri-
cal installations in our laboratory.

10. nuclear — sagepHbIit, aToMHbIAi. Nuclear fuel is used
in the reactor.

11. peaceful — mupHbiii. Peaceful use of nuclear energy
began soon after the World War II.

12. in the form — B Buge. We use solar energy in the form
of heat.

13. power-station (plant)— anekTpocTaHuua. The nuclear
power-station can produce not only electric energy but
also heat.

14. to put into operation — BBOAWUTbL B fAelicTBue. Several
large power-stations were put into operation last year.

15. reliable — HagexHbIli. Soviet refrigerators are reliable
in operation.

16. steam — nap. Steam is used to produce electricity.

17. to supply — cHabxaTb, [0CTaBNATb, nocTtaBnATb. Coal
is supplied to the power plants.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

achievement—to achieve; to construct— construction—
constructor — constructive—to reconstruct; to contain —
container; contribution — to contribute; installation —
to install; form—to form—to reform — reformation — for-
mation; nuclear—nucleus—nuclei; peaceful—peace; reli-
able—to rely—reliability

IV. Translate the following groups of words.

to construct power-stations, reliable installations, to
put into operation, to supply energy, an important achieve-
ment, nuclear power-stations
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cojepxaTb BoAy, 60MbLWON BKNag, B BUAE 3HEpruu,

CTPOUTb 3M1EKTPOCTAHLWW, MUPHLIA aToM, 06CyXaeMble
npo6nembl

V.
V1.

Listen to Text 3 and repeat it after the speaker.

Answer the questions (see Ex. 1X).

LABORATORY WORK 4

Practise the pronunciation of the following words. Repeat them

after the speaker.

lightning, people, electron, experiment, although,

atmospheric, thunderstorm, however, sky, destroy, danger-

ous

, phenomenon, imagine, numerous, discharge, needless,

danger, earth, measure, nothing

10.

11

12.

110

Listen and repeat the following words, groups of words and sen-

tences. Translate the sentences.

to charge — 3apsxatb. What kinds of batteries can be
charged?

to conduct — nposogutb. All metals conduct the elec-
tric current.

dangerous — onacHblii. Electricity may be dangerous.
to destroy — paspywatb. Atoms can serve the people
and they can also destroy the world.

to discharge — paspsaxatb. When the battery operates
it discharges.

to Invent — wmn3obpetatb. Radio was invented by the
Russian scientist Popov.

lightning — monHua. Lightning is a discharge of
electricity.

like — nopo6HbI, MNoxoxuit, Kak. A nuclear power-
station is like any other power-station. The melted
metals blow like water.

to name after — HasbiBaTb B YecTb. Moscow University
is named after Lomonosov.

observation — HabntogeHune. Observation is very impor-
tant for any experiment.

path — nyTb; KOHTyp a3nekTpuyeckoil uenu. Can you
see the path travelled by the electrons?
phenomenon — sBneHue. The scientists observed the
unknown phenomenon.



13. property — cBoiictBo. What are the properties of sem-
iconductors?

14. to provide — cHabxaTb, o6ecneumBaTb. The nuclear
power-stations are provided with nuclear fuel.

15. scientific — HayuHblli. Our students take part in sci-
entific work.

16. to solve a problem — pewaTb 3agayy, npobnemy. It is
difficult to solve this problem without the teacher’s
help.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

charge—to charge—chargeable—to discharge—to recharge;
to conduct—conductor—conductivity—conductance; dan-
gerous—danger—dangerously; inventor—to invent—
inventive—inventiveness; like—unlike—Ilikely; observa-
tion—to observe—observer—observable; scientific—sci-
ence—scientist—scientifically

IV. Translate the following groups of words.

electrical charges, invented devices, known phenome-
non, useful property, scientific study, to solve a difficult
problem, to destroy houses, to conduct current, to name
after the inventor

NpoBOAUTL HabnoaeHus, 3apsaTb 6aTaper, HayuHas
cTaTbsl, NOAo6HbIE CBOWCTBA, CHabXaTb TOMAMBOM, paspy-
WwaTb goma

V. Listen to Text 4 and repeat it after the speaker.

V1. Answer the questions (see Ex. V).

LABORATORY WORK 5

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

burn, therefore, require, ton, however, thunderstorm,
mankind, light, thus, atmospheric, earth, key, thought,
among, electrify, jar, use, famous

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. all over the world — Bo Bcem Mmupe. Yuri Gagarin is
known all over the world.



2. because of — un3-3a, Bcneagcteue. Uranium is dangerous
because of its radioactivity.

3. to burn — cxwurate. We burn coal to get energy.

4. to connect — coeaguHATb, cBA3biBaTb. All the batter-
ies are connected. My work is connected with semicon-
ductors.

5. to develop — pasBuBaTb, paspabatbiBaTb. Franklin de-
veloped a new theory of electricity.

6. discovery — oTkpbiTne. Faraday made his famous dis-
covery in 1831.

7. to electrify — anekTpugmumnpoBatb; anekTpmusosaTb. Our

country is electrified. These objects are electrified.

engineer — uHxeHep. We shall become engineers.
field — nmone; obnactb (Hayku, TeXHWUKM). In autumn
our students worked in the fields. In what field of
science did Volta work?

10. instead of — Bmecto. What fuel can be used instead
of coal?

11. to mention — ynomuHaTb. Speaking about continuous

current we can mention the name of Volta.

12. power — 3Heprus; gepxasa. The reactor supplies pow-
er to the turbine. The Soviet Union is a great power.

13. to protect — 3awmwats. Workers of the nuclear pow-
er-station are protected from radiation.

14. substance — BewlecTBo; Matepua. Many chemical sub-
stances can be produced from coal.

15. valuable — ueHHbIi. Coal is the source of valuable
substances.

© o

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to connect—connection—to disconnect; to develop—
development; discovery—to discover—discoverer—to re-
discover; to electrify—electrification; engineer—engine-
engineering; power—powerful—to power; to protect—pro-
tection—protector—protective; valuable—value—to val-
ue

IV. Translate the following groups of words.

to burn coal, because of water power, to electrify met-
al, useful substance, in the field of radio, to develop new
devices, instead of chemical sources, to power the motor
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HOBO€ OTKPbITNE, BO BCEM MWUpPE, 3I'IE‘KTpVI(*)VILI,VIpOBaHHaFI

cTpaHa, COBETCKME WMHXeHepbl, 3alulaTb AOMa, Has3/eKT-
pu30BaHHbLI npegmeT

V.

V1.

Listen to Text 5 and repeat it after the speaker.

Answer the questions (see Ex. V).

LABORATORY WORK 6

. Practise the pronunciation of the following words. Repeat them

after the speaker.

magnetism, other, however, writings, ability, among,

substance, unfamiliar, iron, mountain, compass, north,
south, forward, astronomer, physicist, mathematician, ex-
perimented, increase, weight, molecule, minute, arrange,
neutralize, size, single, thus, process, unmagnetize

©~No

10.

11.

Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.

ability — cnocobHocTb. Energy is the ability to do
work.
to attract — nputarmeate. What substances attract
each other?
to carry out — nposognutb. When will you carry out
your experiment?
to consist of — coctoaTb n3. All substances consist of
atoms.
force — cuna. Atmospheric electricity is a dangerous
force that can Kkill people.
iron — xene3o. Iron conducts electricity.
magnetism — marHetnsm. Who discovered magnetism?
to make reference to — ccbinatbCq Ha, YMNOMUHATH.
In his article the scientist makes reference to the prop-
erties of iron.
to obtain — nonyyatb. The students obtained valuable
results of their experiment.
on the one hand — c ogHoil cTopoHbl; on the other
hand — c gpyroii ctopoHbl. On the one hand atoms can
serve people and on the other hand they can destroy
the world.
to possess — o6nagatb. Uranium possesses radioactiv-
ity.
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12. to prove — pokasbiBaTb. Franklin proved that light-
ning is an electrical phenomenon.

13. physicist — ¢u3nk. Physicists study the properties of
semiconductors.
14. relation — cBA3b; oTHoweHune. Who observed the rela-
tion between magnetism and the electric current?
15. single — ogmH. In 1954 there was a single nuclear
power-station in the world.

16. steel — ctanb. Steel and iron melt at high tempera-
tures.

17. weight — Bec. What is the atomic weight of uranium?

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

ability—disability—to be able—able; to attract—at-
traction-attractive; force—to force; iron—to iron; mag-
netism—magnet—to magnetize—to demagnetize—magne-
tic; physicist—physical—physics—physician; weight—to
weigh—weightless—weightlessness

IV. Translate the following groups of words.

the ability to attract, to carry out an experiment, to
possess the property, a single device, a famous physicist,
to make reference to the problem

MoKas3aTb OTHOLUEHWe, MaBUTb CTalb B Meyn, C OLHOWA
CTOPOHbI, C APYroi CTOPOHbI, 60MblIas cuna, COCTOSATb
n3 BeLLEeCTB

V. Listen to Text 6 and repeat it after the speaker.

LABORATORY WORK 7

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

phenomena, knowledge, effect, earth, object, learned
['b:mdl man, contribute, scientific, research, century,
Phales, philosopher, minute, light, physicist, Europe, en-
gage, Russia, France, Italy, the Germans

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. as a matter of fact — geiicTBMTEeNbHO, Ha cCamoM fene.
As a matter of fact there is a relation between elec-
tricity and magnetism.
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10.

11.

12.

13.

14.

15.

16.

17.

at least — no kpaiHein mepe. Electrical devices were
invented at least 100 years ago.

to come into contact — conpukacatbca. It is danger-
ous to come into contact with high voltage.

due to — 6naropgaps, Bcneacteue, n3-3a. We can watch
TV due to electricity.

famous — u3BecTHbIl. Famous scientists work at our
institute.

to generate — npou3BoAuTb, BbipabaTbiBaTb, FeHepuUpo-
BaTb. The first nuclear power plant generated current
in 1954,

in spite of — HecmoTpa Ha. We burn coal in spite of
its being a source of chemical products.
knowledge — 3HaHudA. Students get knowledge at the
institute.

to mean — 3HauMTb, 03Ha4yaTb. The words ‘atmospher-
ic electricity’ and ‘lightning” mean one and the same
thing.

more or less — 6onee nnn MeHee. All metals have more
or less similar properties.

needless to say — Heuyero n rosoputb. Needless to say,
we need more and more electrical energy.

research — unccnegoBaHue. Soviet scientists contribute
greatly to scientific research.

to take time — 3aHumatb Bpems. Learning English
words takes much time.

that is to say — T0 ecTb, MHbiMK cnioBamu. Nuclear fu-
el, that is to say, uranium is used in reactors.

to turnone’s attention to— obpawaTb BHMMaHue. Gal-
ileo turned his attention to the properties of mag-
netic materials.

various — pasnuuHblit. Gilbert made various experi-
ments on electricity and magnetism.

under consideration — paccmatpuBaemblii, 06CyXaae-
Mmblii.  The instructions under consideration were
written for the new installation.

Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to generate—generation—regeneration—generator; to

mean—meaning—meaningless; research—to research—re-
searcher—to search; various—variety—to vary—variable;
knowledge—to know
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IV. Translate the following groups of words.

famous mathematician, to generate electric energy, due
to various applications, in spite of difficulties, the example
under consideration

HecMOTps Ha 60MbliMe AOCTVMIKEHWs, W3BECTHble Hab/to-
feHuna, 6narogaps rpoMOOTBOAY, pas3fiMuHble YCTaHOBKM,
Ha camMOM jefe, No KpaiHell Mepe B nabopatopuu

V. Listen to Text 7 and repeat it after the speaker.
VI. Answer the questions (see Ex. I11).

LABORATORY WORK 8

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

thermocouple, quite, gradually, language, phenomenon,
rise, however, measure, effect, neither, data, numerical,
development, purpose, air, pressure, instrument, famous,
German, physicist, Fahrenheit, therefore, liquid, mercury

II. Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.

1. body — Teno. It is very important to know the quan-

tity of energy present in a body.

to boil — kunetb. We boil water to produce steam.

3. boiling point — Touka kuneHusa. The boiling point of
water depends on atmospheric pressure.

4. degree — rpagyc; cteneHb. Steel melts at 1300 de-
grees.

5. data — paHHble. These data were used in research work.

6. difference — pasHocTb, pasHuuya. What is the differ-
ence between potential and Kkinetic energy?

7. freezing point — Touka 3amep3aHuns. What is the freez-
ing point of water?

8. to indicate — nokasbiBaTb, YyKasblBaTb. The capacity
of the generator is indicated in the instruction.

9. the latter — nocnegHuit n3 ynomaHyTteix. Coal and ura-
nium are fuels, the latter is used in nuclear reactors.

10. liquid — »xwupgkoctb. At what temperature does this
liquid boil?

11. means — cpepgcteo. A lightning conductor is a means
of protecting houses from lightning.

12. mercury — pTyTb. Mercury is a metal.

116

N



13. pressure — pasneHne. What is the atmospheric pres-
sure today?

14. purpose — uenb, HamepeHue. What is the purpose of
this laboratory work?

15. to put into use — BBOAWTb B [eiCTBME, 3anmyCKaTb.
A new reactor was put into use.

16. to rise — nogHumatbcs, Bo3pacTatb. When the body
is heated its temperature rises.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to boil—boiler; difference—to differ—differential; to
invent—inventor—invention—inventive; liquid—to lique-
fy—Iliquefaction; pressure—to press—press; to indicate—
indication—indicator—indicative

IV. Translate the following groups of words.

high pressure, temperature difference, freezing point
of water, scientific data, to indicate degrees, useful means

yKa3blBaTb [aB/fieHMe, TOYKa KWUMEHWd, MNOoCAefHWUA U3
YNOMAHYTbIX, BBECTW CTaHLWIO B [eliCTBME, KMNATUTL BOAY,
XunKoe TONAUBO

V. Listen to Text 8 and repeat it after the speaker.

VI. Answer the questions (see Ex. VII).

LABORATORY WORK 9

I. Practise the pronunciation of the following words. Repeat them
after the speaker.
enlightener, enlightenment, worth, experience, Germa-
ny, complete, academy, scholarship, philosophy, language,
foreign, academician, nevertheless, theory, unreliable,
therefore, phenomena, activity, extraordinary, amount,
numerous, purpose, literature, physics, chemistry, law

Il. Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.

1. amount — konunyectBo. A large amount of work was
done by the students in summer.

2. at a result— B pesynbTate. The discovery was made as
a result of a long research work.

3. chemistry — xumuda. Chemistry is my favourite sub-
ject.
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4. to experience — uMCNbITbIBaTb; NpeTepnesaTb. Lomono-
sov experienced great difficulties when he was a stu-
dent.

heat — tenno, Tennota. Heat is a form of energy.

6. in addition to — Bgo6aBok, B fononHeHune. Electricity
is used in every home in addition to its industrial ap-
plications.

7. to last — gnnTbes, npogomxatbca. How long will the
lecture last?

o

8. law — 3akoH, npaBo. What laws did Newton discover?
9. light — cBet; cBetnbiii. This lamp gives little light.
10. matter — BewecTBo, matepua. What kind of matter

is used in your experiment?

11. motion — gewxeHune. Kinetic energy is the energy of
motion.

12. natural — ecTtecTBeHHbIn. Natural sciences are studied
at the university.

13. nevertheless — Tem He meHee. Lightning conductor is
an old invention, nevertheless it is used at present.

14. numerous — MHOrouucneHHbid. Gilbert made numer-
ous experiments on magnetic materials.

15. on the basis of — Ha ocHoBe. Galileo studied magnetic
materials on the basis of Gilbert’s achievements.

16. physics — ¢wm3mnka. Do you study physics?

17. theory — Tteopus. Franklin developed a new theory of
electricity.

HI. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

amount—to amount to; chemistry—chemist—chemical;
to  experience—experience—experienced—unexperienced;
heat—to  heat—to overheat—overheating; light—to
light—to  enlighten—enlightener—enlightenment; nat-
ural—nature—unnatural; physics—physical—physically—
physicist—physician; theory—theoretical—theoretically—
theoretician
IV. Translate the following groups of words.

in addition to theory, as a result of discovery, natural
mistake, physics law; electric light, on the basis of motion
60/blLIOE KOMNYECTBO, ANNTbCA ABa [LHSA, TEM He MeHee,
n3yyatb TENNOTY, MHOIOYUC/IEHHbIE [OOCTUXEHWNA, HoOBas
Teopus
V. Listen to Text 9 and repeat it after the speaker.
V1. Answer the questions (see Ex. Xl).
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LABORATORY WORK 10

Practise the pronunciation of the following words. Repeat them
after the speaker.

thus, ability, behaviour, phenomenon, previously, least,

object, control, opposite, academician, another, result,
unit, develop, dead, jump, thought, pair, thus, layer,
wire, continuous, biography, chemical, died, age

o s

™~

10.

11.

12.

13.

14.

15.

16.

Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

as well as — Tak e kak. Steel as well as iron are mag-
netic materials.

at rest — B nokoe. A body at rest possesses potential
energy.

. behaviour — noBegeHune; pexum (paboTbl). We ob-

served the behaviour of gas molecules.

charge — 3apag. What kinds of charges do you know?
condition — ycnoBue; cocTofHne. Some substances
change greatly under certain conditions. An object
is in static condition when it does not move.

to control — ynpaBnaTb, KOHTponAupoBaTtb. Students
learn to control various machines.

copper — meab. Copper is a valuable metal.

to flow — teub. The electrons flow along a conductor.
in motion— B gBmxeHun. The molecules are always
in motion.

negative — oTpuuaTtenbHblli. He gave a negative
answer.

opposite — MpoTMBOMONOXHbIA. These two objects
move in the opposite direction.

positive — nonoxutenvHblii. A battery has a posi-
tive and a negative pole.

previously — 3apaHee, npeaBapuTencHo. The tempera-
ture of the liquid was previously measured.

to remember — nomMHWTbL, BCNoMWHaTbL. You must re-
member the new words.

the rest of — ocTtatok; octanbHoli. Some students of
our group stayed in Moscow, the rest of them went to
the country.

to travel — nyTewecTtBoBaTh. It is interesting to travel
in summer.
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17. to try — nbiTatbcd; ucnbiTbiBaTb. | shall try to solve
this problem. It is necessary to try this instrument
several times.

18. unlike — pasHoumeHHbI. A battery has unlike poles.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

charge—to charge—chargeable—to discharge—to re-
charge—rechargeable; to control—control—controllable;
condition—conditional—tocondition; negative—negation—
negatively;  opposite—to oppose—opposition; positive—
positively; to travel—travel—traveller

IV. Translate the following groups of words.

negative pole, to control industrial processes, the rest
of the book, hard conditions, unlike charges

B MOKOe, YMNpPaBAATb 3MeKTPUYECKUM TOKOM, TaK Xe
KaK, MONOXWUTeNbHble 3apsfAbl, MPOTMBOMOMOXHbIE MOMKOCA

V. Listen to Text 10 and repeat it after the speaker.
V1. Answer the questions (see Ex. VIII).

LABORATORY WORK 11

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

since, continuous, theory, subject, vice versa, charge,

famous, Ampere, unit, determine, circuit, negative, right,

certainly, wrong, opposite, thought, wire, minute, par-

ticle, however, liquid, through, requirement, example,

without, themselves, others, electrolyte, alternating, pur-

pose, cycle, advantage, voltage, high, although, practice

II. Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.

1. alternating current — nepemeHHbIi TOK. The alternat-
ing current is used in our homes and factories.

2. as well— Takxe. Lomonosov knew German, French,
Greek, and Latin as well.

3. to be certain — 06s3aTenbHO, HecomMHeHHO. The lec-
ture is certain to begin in time.

4. to consider — paccmaTtpuBath; cumtatb. We must con-
sider this question as soon as possible. We consider
your answer to be wrong.
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5. to decrease — yMeHbLWMUTb, MNOHMXKaTb. Atmospheric
pressure decreases before thunderstorm.

6. to determine — onpegenate. The students will deter-
mine the steam pressure in the turbine.

7. direction — HanpaBneHne. We must determine the di-
rection of the wind.

8. direct current — nocTosiHHbLIA ToK. A battery is a
source of a direct current.

9. to increase — BoO3pacTaTb; YyBenumuusaTb. The energy
needs of the world are increasing.

10. to meet requirements — ya0B/eTBOPATb TpebOBaHMAM.
Soviet instruments meet modern requirements.

11. particle — vacTuua. What particles does the atom
consist of?

12. to require — Tpe6oBaTb. This test requires much time.

13. statement — yTBepXaeHue; ¢opMmynuposka. Lomono-
sov’s statements are quite correct.

14. subject — npeameT; Tema. We study different subjects.
What is the subject of your report?

15. terminal — 3axum, BbIBOf, Knemma. There are two ter-
minals in the battery.

16. voltage — HanpskeHue. High voltage is dangerous.

17. wire — nposonoka, nposog. Wires are made of differ-
ent metals.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to be certain — certain — certainly; to consider —
considerable—consideration—considerably; to determine—
determinate—determination;  direction—to  direct—di-
rect—indirect—misdirection—directly; to increase—
increase; statement—to state—state; subject—to subject—
subjective; wire—to wire—wireless

IV. Translate the following groups of words.

to increase voltage, negative terminal, opposite di-
rection, electrical wires, charged particles, to meet indus-
trial requirements, important statement

WHTEPECHbIA MNpeaMeT, BaXKHOE 3asiB/ieHWe, YMEHbLIMUTb
Tenno, 3axum 6atapen, cTanbHas MPOBOMOKA

V. Listen to Text 11 and repeat it after the speaker.

V1. Answer the questions (see Ex. V).
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LABORATORY WORK 12

Practise the pronunciation of the following words. Repeat them
after the speaker.

another, term, cause, weightless, certain, effect, de-

velopment, compression, expansion, molecular, death, be-
sides, quite, molecule, single, assume, although, process,
fire, collision, jump, farther, tea, really, quantity, needle,
nevertheless, higher, while, other, thermometer

10.

11.
12.

13.

14.

15.

122

Listen and repeat the following words, groups of words and senten-
ces. Translate the sentences.

to cause — BbI3bIBaTb, 3aCTaBAATh; NPUUYMHATL. Harness-
ing solar energy to produce electricity causes great
difficulties.

certain — HeKoTOpbIli; onpegeneHHbld. Certain  sub-
stances do not conduct the electrical current.
collision — cTonkHoBeHMe. It is possible to observe
the collision of molecules.

. compression — cxaTue. The gas temperature increa-

ses under compression.

conduction — npoBogumocTb. Copper possesses great-
er conduction than iron.

development — passutue. Great attention is paid to
the development of nuclear physics.
effect — pelicteue, BnusiHne; pesynbtat. What effects
of the electrical current are useful?

expansion — paclmpeHue, ysenuueHue. Great expan-
sion of research work is planned in the field of nuclear
physics.

to expect — oxupaTb; paccuuThiBaTb. We expect the
discovery to produce great changes.

to explain — o6bacHATL. The teacher explained the
problem to the students.

friction — TpeHwne. Friction is not always useful.

fire — oroHb; noxap. Fire is a cause of heat. Some-
times lightning causes fire.

to place — nomewatb, knactb. If you place a steel
object into a magnetic field it is magnetized.
quantity — konuyectso. Nuclear fuel contains great
quantities of energy.

to take place — npoucxognTb, wmeTb MecTto. What
takes place inside a nuclear reactor?



16. term — TepMuH. What new terms are used in your
article?

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to cause—cause—causeless; certain—uncertain—cer-
tainly; effect—to effect—effective; expansion—to expand—
expansive; to place—place—to displace—to replace; quan-
tity—quantitative—aquantitatively; collision—to  col-
lide

IV. Translate the following groups of words.

certain effects, expansion of gas, the development of
theory, collision of particles, physical terms, to explain
the laws

Bbl3blBaTb HEKOTOPble [AEACTBUA, BaXHble TEPMUHbI,
6onblLIOe KOAMYECTBO Temnna, CTOJKHOBEHME aTOMOB, CXa-
The rasos

V. Listen to Text 12 and repeat it after the speaker.

VI. Answer the questions (see Ex. VII).

LABORATORY WORK 13

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

circuit, really, complete, purpose, electromotive, re-
quired, through, thus, break, liquid, vacuum, series, ano-
ther, single, typical, passage, fault, fuse

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. cable— kabenb. We tested the new cables in the high
voltage laboratory.

2. to carry — HecTu; nponyckaTb (TOK). Who of you will
carry the thermometer? The ability to carry electric-
al charges is known as conduction.

3. closed circuit — 3amkHyTaa uenb. The current flows
when there is a closed circuit.

4. complete— 3amMKHYTbIl; NOAHbIA. This circuit consists
of some complete paths. His answer is not complete.

5. conductor — nposogHuk. Copper is the best conductor
of electricity.
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6. to deal with — numeTb geno; paccmatpmsatb. Lesson 10
deals with the history of electricity.

7. fault — nospexpgeHue, aBapusa. The fault of the elec-
trical system was caused by lightning.

8. fuse — npepoxpaHuTens. A fuse placed in an electric-
al circuit serves as a means of protection.

9. generally speaking— Boob6ue rosopsa. Generally speak-
ing the classification of nuclear power-stations de-
pends on the number of circuits.

10. load — Harpy3ka. The load of the power-stations
often varies.

11. open circuit — pasomkHyTas uenb. The current does
not flow if there is an open circuit.

12. to pass — npoxoauTb; nponyckatb. When large cur-
rents pass through a wire it heats up.

13. safety device— npegoxpaHuTenbHoe ycTpoicTeo. A fuse
is a safety device.

14. short circuit — KopoTkoe 3amblkaHue. A short circuit
is dangerous as it sometimes causes fire.

15. to supply — cHabxatb; nogsoguTb (TOK). Our labor-
atory is supplied with electrical materials. This pow-
er-station supplies power to our city.

16. switch — Bbikno4aTensb. A switch is used to break the
circuit.

17. transmission line — nuHuA anekTponepegayn. A new
high-voltage transmission line was put into operation
in Siberia.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.
to carry—carrier; complete—to complete—completely—

incomplete; conductor—to conduct—conduction—conduc-
tivity—conductive; fault—faulty—faultless; load—to
load—to overload—overload—to unload; to pass—pass—
passage; to supply—supply—supplement—supplementary;
switch—to switch on—to switch off

IVV. Translate the following groups of words.

to carry current, to deal with conductors, heat load,
switches and fuses, open and complete circuits, transmis-
sion line

BOOOLE TOBOpPSA, KOPOTKOe 3amblKaHWe, MpeaoxpaHu-
TeNbHOe YCTPOWCTBO, MNpoMycKaTb TOK, 3aMKHyTas Lenb
V. Listen to Text 13 and repeat it after the speaker.

V1. Answer the questions (see Ex. V).
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LABORATORY WORK 14

Practise the pronunciation of the following words. Repeat them
after the speaker.

insulator, ease, length, through, passage, nevertheless,

iron, socket, once, telephone, air, bare, wire, path, purpose,
why

=

10.

11.

12.
13.
14.
15.

16.

Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

air — Bo3gyx. Air is a poor conductor of electricity.
bare wire — oroneHHblii npoBoa. A bare wire is a wire
not covered with insulating material.

cord— wHyp. A cord is a small insulated cable.

to cover — nokpbiBaTb. The train covers a great dis-
tance from Moscow to Vladivostok.

electrical engineering — anekTpoTexHuka. We study
electrical engineering.

. glass — cTekno; crtakaH. Glass is a good insulator.

We need glasses for a chemical experiment.
insulation — un3ondumna. If a wire is covered with in-
sulation it is called an insulated wire.

to leak off — yTtekaTb. If there is no insulation the
current can leak off the conductor.

opposition — npoTusogeiicTaue, conpotusneHne. When
the temperature rises opposition to the passing current
increases.

pole — nontoc; cTton6, onopa. Any magnet has two
poles. What are the poles of a transmission line made
of?

to resist — conpoTuBAATLCA, NpoTUBOLelcTBOBaTL. We
shall consider the ability of insulators to resist the
current flow.

rubber — pe3uHa. Rubber is a perfect insulator.
similar — 0AWHaKOBbI/, MOXOXWA, OJHOPOAHLIA. Some
liquids have similar properties.

socket — poseTka, mnatpoH (3nekTponamnel). Copper
wires connect electrical devices to the socket.

to turn off — Bbikntoyatbe. If the switch is turned off
the current does not flow.

to transmit — nepepfaBaTb (3/1EKTPO3HEPIAIO)-, MOCHI-
natb. Electricity is transmitted by wires.

Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian,
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air—to air; to cover—cover—to discover—to uncover;
insulation—insulator—to insulate; opposition—to oppose—
opposite; to resist—resistance—resistor; rubber—to rub;
similar—similarity—dissimilar; to transmit—transmit-
ter—transmission

IV. Translate the following groups of words.

air insulator, similar conditions, to cover, the wires,
electrical engineering, wall socket, North pole

BbIKNH0YATb CBET, CTEKASHHblE W30NATOPbI, Or0NEHHbIN
npoBof, MepefaBaTb 3M1EKTPUYECKUIA TOK, MOKPbITbIA pe-
3MHOW, BbICOKWUI CTONO

V. Listen to Text 14 and repeat it after the speaker.

VI. Answer the questions (see Ex. 1V).

LABORATORY WORK 15

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

previously, electromotive, within, especially, excess,
unless, both, measurable, cell, thermocouple, photocell,
etc., type, nevertheless, passage, strange, behaviour, eno-
ugh, jump, through, size, length

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

=

cell — anemeHT. A battery is an electrical cell.

2. electromotive force — anekTpogBmxywas cuna. Elec-
tromotive force is the subject of the present article.

3. excess — M36bITOK, M3nuwek. How can we use the ex-
cess of generated electrical energy?

4. far apart — Ha pacctosiHun. We shall place these lamps

far apart.
5. free — cBo6ogHbIin. Free electrons move within all met-
als.

6. in case — B cnyyae. The current flows in case the cir-
cuit is closed.

7. to influence — BnuatTe. The temperature influences
the conductance of metals.

8. movement — aBmxeHne. The movement of free elec-
trons constitutes the electrical current.

9. to offer resistance — okasbiBaTb conpoTuBneHue. All
substances offer some resistance to the passing current.
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10. potential difference — pasHocTb noTeHymnanos. The elec-
trical current flows if there is a potential difference.

11. provided — npu ycnosuu. The resistance in electrol-
ytes decreases provided their temperature increases.

12. reason — npuymnHa, ocHoBaHume. What is the reason for
current leakage off the conductors?

13. size — pasmep. What is the size of a nuclear reactor?

14. to suspend — nogsewwuBaTb. Insulator strings are sus-
pended from the towers of transmission lines.

15. unit —epgnHnua; ycTaHOBKa, arperat. The ampere is the
unit of current. A generator is a unit which generates
electricity.

16. unless — ecnn He. The current will not flow unless
there is a potential difference in the circuit.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.
excess—to exceed—excessive; free—to free—freedom;
to influence—influence—influential; movement—to
move—movable—moveless; reason—to reason—reasonable;
to suspend—suspension

IVV. Translate the following groups of words.

solar cell, to offer great resistance, large size, electrical
units, free time, provided the distance is small

B HEKOTOPbIX CAy4asx, 31eKTPOABMXYLLas Ccufa, Nnpoc-
TOW 3neMeHT, nofBellnBaTb Namnbl, W30ObITOK 31EKTPOHOB,
pPa3HOCTb MNOTeHUWanoB, cBob6OAHOe ABMXEHWE

V. Listen to Text 15 and repeat it after the speaker.

V1. Answer the questions (see Ex. X).

LABORATORY WORK 16

I. Practise the pronunciation of the following words. Repeat them
after the speaker.
effect, perhaps, either, cause, thus, both, amount,
through, thicker, thin, then, suppose, whether, sensitive,
thermometer, negligible, while, undesirable, efficiency,
nevertheless, requirement, utilize, enough

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. a number of — pag. Last week we carried out a number
of tests.
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2. appliance — npubop. What appliances are used in our
homes?

3. toconvert — npeBpawatb, npeobpa3oBbiBaTh. Water can
be converted into steam.

4. to detect — o6HapyxuBaTb, OTKpbiBaTb. The fault was
detected by the measuring instruments.

5. to develop heat — BbigensaTbs Tenno. When the current
flows along the wire heat is developed.

6. desirable — xenatenbHblii. We must heat this wire to
the desirable temperature.

7. efficiency — appeKTUBHOCTb; KO3((OULMEHT NOME3HOr0
pencteus. The efficiency is an important feature of
any machine. The efficiency of an old turbine is low.

8. loss — notepa. It is necessary to decrease power los-
ses in transmission lines.

9. negligible — He3HaunTenbHbIA, NPEHEOPEXMMO Manblid.
Most of the nonmetals transmit a negligible amount
of current.

10. to overheat — neperpeBaTb. Overheated wires can
cause fire.

11. principal — ocHoOBHoI4, rnaBHblli. The atom is the prin-
cipal particle of all matter.

12. to remove — ypanatb, yctpaHaTb. Nuclear fuel is re-
moved from the reactor for replacement.

13. to represent — npeactaBnaTb. The heat losses are
represented in the diagram.

14. waste — noTepsi, nyctad Tpata. Heat produced in
a transmission line is a waste of energy.

15. white-hot — packaneHHbln pobena. The current can
heat a substance white-hot.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

appliance—to apply—application, to convert—conver-
sion—converter; to detect—detector—detection—detective;
desirable—to desire—desire—undesirable; efficiency—effi-
cient-inefficient—efficiently; to overheat—to heat—
heat—to reheat—heater; to remove—removal—removable;
to represent—representation—representative

IV. Translate the following groups of words.

a number of appliances, waste of time, negligible los-
ses, desirable effects, to convert heat into work, overheat-
ed furnace
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noTeps Tenna, >enaTtenbHOe MNPUMEHEHWEe, OCHOBHOM
BOMPOC, yBeAMYMBaTb K. M. fA., YAansTb TOMSIMBO, Neperpe-
BaTb MpoBOAa

V. Listen to Text 16 and repeat it after the speaker.

VI. Answer the questions (see Ex. IV).

LABORATORY WORK 17

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

cell, effect, source, voltaic, establish, deflect, brought,
adjust, chance, right, angle, towards, reverse, highly,
throughout, straight, amount, magnetomotive, double, oth-
er, winding, electromagnet, controllable

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. to add— npubaenatb, cknagbiBatb. When we add
heat temperature rises.

2. at right angles — nog npambim yrnom. The magnetic
and the electrical fields act at right angles to each
other.

3. to adjust — perynupoBaTtb; ycTaHaBnueatb. We must
adjust the voltage before our experiment. The student
adjusted a thermometer above a heated body.

4. as soon as — Kak Tonbko. The current will flow as
soon as you close the circuit.

5. coil — kaTywka. Let us pass the current through the
coil.

6. constant — MoCTOSHHbIA. The temperature of boiling
water does not change at constant pressure.

7. core — cepaeyHuk. The core of the electromagnet is
usually made of iron.

8. to establish — ycTaHaBnuBatb, OcHoOBbiBaTb. Who es-
tablished the relation between current and resistance?

9. to find out — BbIACHATbL; noHMMaTb. Who found out
the relation between electricity and magnetism?

10. needle — cTpenka. The compass needle always points
to the North.

11. to reverse — W3MeHATb Ha ob6paTHOe, peBepCcUPOBaATH.
If the resistance is reversed the current in the circuit
is reversed too.
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12. to repel — oTttankmeaTb. Like poles of the magnet
repel each other.

13. rule — npaBuno. Why did you not learn grammar
rules?

14. straight — npsamoii. This article deals with a straight
conductor carrying a current.

15. turn — BuTtok. The coil may contain several turns
of wire.

16. to turn on — BkAto4atb. In the evening | turn the TV
on.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to add—addition; to adjust—adjustment—adjustable;
constant—constancy—constantly; to establish—establish-
ment—to reestablish; to reverse—reversal—reversible;
rule—to rule—ruler

IV. Translate the following groups of words.

to adjust the instrument, constant temperature, coil
of wire, iron core, to reverse the direction, principal rule

cTanbHas CTpenka, MNpPsIMOA MPOBOAHWUK, KaK TONbKO,
noA NpAMbIM Yr0M, W3MeHSTb HamnpaBfieHWe, YCTaHOBUTH
pasHuuy

V. Listen to Text 17 and repeat it after the speaker,

VI. Answer the questions (see Ex. V).

LABORATORY WORK 18

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

dynamo, certainly, primitive, apparatus, highly, ef-
ficient, principle, irreplaceable, without, although, unlike-
ly, supply, enough, purpose, type, imply, continuously,
machine, stator, stationary, economical, install, equip,
armature, winding

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. armature — Akopb. The armature is a part of a gener-
ator.

2. to calculate — paccuuTtbiBaTb, BbluncaATbL. If you know
Ohm’s law you can calculate the circuit.



3. compared with — no cpaBHeHuto c. A ton of ura-
nium can give much more energy compared with
a ton of coal.

4 to equip — obopyposaTb. Our laboratory is equipped
with reliable instruments.

5. to install — yctaHaBnuBaTb, MOHTMpPOBaTb. A new
powerful generator was installed at the power plant.

6. to operate — paboTaTb, pAeiictBoBaTb. A transformer
operates on the principle of electromagnetic induction.

7. rated capacity — HOMMHanbHasa MowHocTb. The Uglegor-
skaya power plant has reached its rated capacity.

8. revolutions per minute — o6opoToB B MUHYTY. How
many revolutions per minute does this steam turbine
make?

9. to rotate — Bpawartb(cs). Water rotates the turbines
at the hydropower stations.

10. scale — macwTab; wkana. Measuring instruments are
produced on a large scale in the USSR. The Centigrade
scale is not used in Great Britain.

11. speed — ckopocTb. Gas turbines rotate with great
speed.

12. stationary — HenoABWXHbI, CTauMOHapHbIA. No cur-
rent is generated while the magnet is stationary.

13. the former — nepBbIi M3 ynomsaHyTbiX; the latter —
nocnegHnii U3 ynomsaHyTbix. There are two kinds of
current: a. c. and d. c. The former changes its direction,
the latter does not.

14. steam power plant— TennoBas 3anekTpocTaHumsa. Steam
power plants operate on gas and coal.

15. winding — o6bmoTka. Faraday’s coal consisted of eight
windings of copper wire.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.
to calculate—calculation—calculator—to miscalculate;

construction—to construct—constructor—constructi ve;
to equip—equipment—to reequip; to install—installation;
to operate—operation—operative—operator; revolution—
to revolve—revolutionary; to rotate—rotation—rotary—ro-
tor; winding—to wind—wind

IV. Translate the following groups of words.

compared with the results, to install the turbine, to equip
with reliable installations, stationary equipment, rotor
windings, 5000 revolutions per minute
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yBENMUNBaTb CKOPOCTb, HOMWUHANbHAas MOLHOCTb MO-
TOpa, TensioBas 3M1eKTPOCTaHUMUS, TMepBblii M3 YyNOMSHY-
TblX, NOCNeAHWIA U3 YMOMSAHYTbIX, B 60MbWOM MacwTabe

V. Listen to Text 18 and repeat it after the speaker.

V1. Answer the questions (see Ex. VI).

LABORATORY WORK 19

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

transmission, ago, away, comparatively, achieve, quite,
kilometre, then, suitable, locality, whenever, undesir-
able, process, equipment, growth, while, interchangeable,
circle, consumer, expensive, distribution, successfully, la-
ser, negligible

II. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1 to amount to— goxoauTtb fo. The electric power gen-
eration in the USSR amounted to a great figure.

2. at will — no xenaHnto. The temperature in this room
can be regulated at will.

3. considerable — 3HauuTenbHbIl. We pay considerable
attention to the construction of steam power-stations.

4. distribution — pacnpegenenne. Power distribution is
indicated by a straight line in this figure.

5. to emit — m3nyyatb, BblAenaTb, ucnyckatb. A hot body
emits heat.

6. equipment — obopygoBaHue. Soviet equipment is re-
liable in operation.

7. expensive — poporoii. Nuclear fuel is more expensive
than mineral fuel.

8. growth — poct, yBenuueHme. The growth of cities
requires the increase of power generation.

9. range — guanasoH. This measuring instrument has
a wide temperature range.

10. to reduce — noHwmxaTb, yMmeHbwaTb. High voltage is
usually reduced at distribution substations.

11. to result in — npuBOAMTL K; 3akKaH4ymMBaTbCA. The sci-
entist’s work resulted in a great discovery.

12. successfully — ycnewHo. Our industry successfully de-
velops powerful reactors.
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13. transmission — nepegava. Underground cables are
used for power transmission in large cities.

14. tension — HanpsxeHue. High-tension transmission
lines cross our country from East to West.

15. wave — BoniHa. Popov experimented with electromag-
netic waves.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

considerable—to consider—consideration; distribu-
tion—to distribute—distributor; to emit—emissive—emis-
sion—emitter; equipment—to equip—to reequip; to re-
duce—reduction—reducer; successfully—successful—
unsuccessful—to succeed—success; transmission—to
transmit—transmitter

IV. Translate the following groups of words.

considerable success, to emit electrons, load distribu-
tion, to reduce power losses, to result in great achievements,
growth of population, straight line

foporoe 060pyfoBaHuMe, Mepefava 3NeKTPO3IHEPIUn, 3Ha-
YnTenbHOE paccTosHMe, u3ny4yaTb Tenno, pacnpepeneHue
yu4eBHUKOB

V. Listen to Text 19 and repeat it after the speaker.

V1. Answer the questions (see Ex. VI).

LABORATORY WORK 20

I. Practise the pronunciation of the following words. Repeat them
after the speaker.

transformer, another, decrease, whole, require, mainte-
nance, damage, winding, core, primary, just, refer, sup-
ply, equally, reduce, process, negligible, rather, figure, con-
sumer, suitable, further, equipment, illustrate, impor-
tance

Il1. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. consumer — noTpebuTens. Power transmission system
connects the power-station to the consumer.

2. to damage — paspywartb, nospexgatb. The Dnieper
power-station was damaged during the Great Patri*
otic War.
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3. Induction coll — nHAYKUMOHHaa kaTywka. The induc-
tion coil is connected to the circuit in order to increase
its inductance.

4. input — BXx0A; MoABOAMMAs MOLLHOCTb, BXOAHOW. The
input power of this substation is limited.

5. local — mecTHbIli. The voltage is reduced at local sub-
stations.

6. maintenance — TexHu4eckoe obcnyxunBaHue, yxog. The
maintenance of this new equipment is expensive.

7. number — uyucno; HoMmep. The number of nuclear power
plants has increased in this country. What is the num-
ber of your telephone?

8. output — BbIXOAHaA MOLWHOCTb; BbIXOAHOW. The sci-
entists try to increase the output power of the genera-
tors.

9. to point out — ykasbiBaTb. The achievements of the
Soviet Union in power engineering were pointed out
in my report.

10. primary — nepBUYHbIA; NepBUYHas 06MOTKa TpaHchop-
MaTopa; secondary — BTOPUWYHbIA, BTOpUYHas 06MOTKa
TpaHcopmaTopa. A simple transformer has a prima-
ry and a secondary winding.

11. source of supply — ncTOYHUK nuTaHusa. A battery is
a source of supply.

12. to step down — noHmxaTb. What device is used to
step down the voltage?

13. to step up — nosbiwaTtb. A transformer is used to step
up and down the voltage.

14. value — BennunHa. Let us compare these two given
values.

15. whole — uenbiii, Becb. The students have translated
the whole article.

I11. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

consumer—to consume—consumption; to damage—dam-
age—damageable; local—to locate—Ilocation—Ilocality;
maintenance—to maintain; number—to number—numer-
ous; primary—prime—primarily; value—to value—valua-
ble-invaluable—to overvalue
IVV. Translate the following groups of words.

to damage by lightning, secondary distribution line,
the number of windings, to step up the current, source of
supply, the whole world
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WHAYKUMOHHAA KaTyllKa, 4ucno notpebuteneit, MOHM-
XaTb HanpsXXeHue, BCA CTpaHa, MeCTHble (Gabpuku, nep-
BMYHas 0OMOTKa
V. Listen to Text 20 and repeat it after the speaker.

V1. Answer the questions (see Ex. VII).

LABORATORY WORK 21

I. Practise the pronunciation of the following words. Repeat them
after the speaker.
machinery, reverse, supply, machine, previous, obvi-
ous, respect, armature, commutator, brush, shunt,
sufficient, series, effect, torque, variety, mighty, gi-
ant, perform, innumerable, clothes, circulate, vacuum,
medicine

Il. Listen and repeat the following words, groups of words and sen-
tences. Translate the sentences.

1. brush — wetka. There are usually two brushes in the

motor.

2. commutator — konnekTop. There is a commutator in
d. c. motor.

3. to exist — cywecTBoBaTb. Water can exist in three
states.

4. field winding — o6moTKa Bo36yxaeHus. The field wind-
ings can be connected with the armature windings.

5. to follow — cnegutb; cnegosaTb. The scientists fol-

lowed the movement of elementary particles. The rule

was followed by an example.

to fulfil — BbinonHate. We fulfilled our plan in time.

7. in certain respects — B HEKOTOPOM OTHOLIEHWM. You
are right in certain respects.

8. mighty — MOLWHbIA, MOryuecTBeHHblli.  The Soviet
Union is a mighty state.

9. machinery — mawuHbl, MexaHusmMbl. Our laboratory is
equipped with modern machinery.

10. operation — pa6oTa; pgelicteue, onepauus. The opera-
tion of trams depends on electricity.

11. to perform — BbINONHATL, coBepwartb. Computers per-
form many operations per second.

12. rate — ckopocTb. At high temperature the reaction
rate increases.

13. to replace — 3ameHATb. The old machines were re-
placed by the new ones.

S
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14. shunt — wyHT; wyHTOBON. This article deals with
shunt generators.

15. sufficient — pgoctatouHbii. My knowledge of physics
is not sufficient.

16. torqgue — MOMEHT, NYCKOBO MOMeHT. Torque produces
rotation.

17. variety — pasHoo6pasme. A great variety of machines
are produced at Moscow plants.

I1l. Listen to the words, their derivatives and repeat them after the
speaker. Translate them into Russian.

to exist—existence; to follow—follower; to fulfil—to
overfulfil—fulfilment—overfulfilment; machinery—ma-
chine—to machine; operation—to operate—operative—
operator; to perform—performance—performer; to replace—
replacement—replaceable—irreplaceable; sufficient—suffi-
ciency—insufficient—sufficiently

IV. Translate the following groups of words.

mechanical operation, variety of methods, to follow
an example, sufficient experience, shunt winding, to per-
form work, commutator

06MOTKa BO3OYXAEHWA, B HEKOTOPOM OTHOLUEHWUWU, LLEeT-
KM MOTOpa, CKOPOCTb ABVKEHWS, MYyCKOBOW MOMEHT, 3a-
MeHUTb MOTOp

V. Listen to Text 21 and repeat it after the speaker.
V1. Answer the questions (see Ex. VII).

LABORATORY WORK 22

I. Practise the pronunciation of the following words. Repeat them
after the speaker.
magnetohydrodynamics, mechanics, liquid, electro-
magnetic, physics, induce, result, armature, ionize,
through, convert, directly, nozzle, channel, high, electrode,
conductivity, approach, cycle, flux, inject, investigate,
feasible, consumption, giant

Il. Listen and repeat the following words, groups of words and
sentences. Translate the sentences.

1. approach — nogxog. The scientists discussed a new ap-
proach to the problem.

2. at present — B HacTofiwee Bpemsa. At present 80 per

cent of electricity is generated at thermal power-plants.
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3. consumption — noTtpebneHne, pacxog. The consumption
of electricity increases all over the world.

4. conventional — 06bIuHbIA,  06WenpuHATLIA. Thermal
power plants burn conventional fuel.
5. channel — kaHan. The students measured the flow of

water in the channel.

6. flux — notok. We often speak of magnetic lines of
force or of magnetic flux.

7. to inject — BBOoAWNTL, BnpbickuBaTb. A liquid fuel is
injected into the furnace.

8. to interact — B3ammogeiicTBoBaTb. A moving conduc-
tor interacts with the magnetic field.

9. to investigate — uccnegoBaTb. Soviet scientists inves-
tigate the properties of a plasma.

10. to ionize — noHusmposatb. A plasma is a highly ion-
ized gas.

11. to make up — coctodATb. All substances are made up
of molecules.

12. nozzle — conno. Passing through the nozzle the steam
loses its pressure.

13. to reach — pocTurate. The water begins to boil when
its temperature reaches 100°C.

14. velocity — ckopocTb. The words ‘speed’ and ‘veloci-
ty’ are synonyms.

15. to withstand — BbigepxwuBatb. Steel can withstand
high temperature.

I11. Listen to the words, their derivatives and repeat them after
the speaker. Translate them into Russian.

consumption—to consume—consumer; to inject—injec-
tion—injector; to interact—interaction; to investigate—in-
vestigation—investigator; to ionize—ionization—ion; to re-
main—remainder

IV. Translate the following groups of words.

fuel consumption, scientific approach, steam nozzle,
to withstand cold, to inject air, to reach the city

CTanbHOe COMao0, WCCNefoBaTb CBOWCTBA, MAarHWUTHbIN
MOTOK, MOHM3UPOBATb BO34YX, ANUHHBLIA KaHanl, B HacTos-
wee Bpemsi, 60nblIAA CKOPOCTb

V. Listen to Text 22 and repeat it after the speaker.

VI. Answer the questions (see Ex. V).
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SECTION IIl1

SUPPLEMENTARY READING

CYCLOTRON

One of the ways to investigate the atom is to send high
energy charged particles into the atom and see what comes
out of it. One of several machines that can give high ener-
gies to charged particles is a cyclotron. A cyclotron does
not give all the energy to a charged particle at one time.
It gives the energy to the particle in steps. An electrostat-
ic field is used to give the energy to the particle. To turn
the particle before each energy step a constant magnetic
field is used.

A cyclotron consists of two hollow metal plates which
are called the dees. They are made of copper or other con-
ducting material that will not shield a magnetic field and
a large magnet to supply a constant magnetic field.

A charged particle such as a proton enters the cyclotron
in the middle between the dees. A high voltage between
the dees accelerates the charge while the charge travels
the space between the dees. When the charge is inside one
hollow metal dee, there is no electrostatic force on the
charge because the metal effectively shields the electrostatic
force. However, the magnetic field goes through copper
as well as through air, so the charge will always have a mag-
netic centripetal force on it.

During the time when the charge travels along the semi-
circular path in one of the dees the voltage across the dees
is reversed. In this way, the charge is accelerated each
time when it travels between the dees. Since the charge is
accelerated each time it enters the space between the
dees the charge will travel in ever widening circles, mak-
ing a special path. The energy given to the particle is
limited only by the radius of the circle until the speed of
the particle approaches the speed of light. When the par-
ticle approaches the speed of light, the mass of the particle
begins to increase. The time which the charge spends turn-
ing around inside the dees gets out of step with the charge
of the voltage across the dees. When this happens, the
voltage between the dees is likely to subtract energy from
the particle but not to add energy to it.
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Physicists have developed many atomic accelerators,
such as the synchrocyclotron and the synchrotron. They les-
sen the economic problems of building large magnets and
compensate for the increasing mass of the charged particles
as they approach the speed of light.

A group of physicists at the Joint Institute for Nuclear
Research in Dubna is developing the theory of fundamen-
tal particles and nuclear physics. Their work is known all
over the world. Experiments on the synchrocyclotron and
the proton synchrotron gave a lot of new information on
the interaction of particles. Cyclotrons enabled scientists
to synthesize isotopes of heavy elements with the atomic
weight 102 to 106. The study of the nuclear properties
using neutron beams from a pulse reactor has given inter-
esting and valuable results. Using a computer and auto-
matic data processing is of great help for the physicists.

The first large Soviet accelerator constructed in Dubna
was followed by dozens of powerful engineering physics
installations, most as big as large factories. Hundreds of
unique experiments were carried out on Serpukhov’s accel-
erator to find out the ways the particles making up the
atomic nucleus interact.

Physicists spent a long time looking for hypothetical
heavy particles called quarks. These could theoretically
explain all the inner ties in the microcosmos and thus
bring us nearer to a single theory of the interaction of
forces in nature. The quarks, that is subelementary par-
ticles, may exist but they cannot be examined in a free
state. The only way to determine their existence or prove
that they are beyond our reach is to increase the capacity
of the accelerators.

REACTOR OF THE FUTURE

Man receives nine-tenths of the energy he needs by burn-
ing valuable materials like oil, coal and gas in furnaces
and engines. However, the resources of these materials
are not unlimited. It is estimated that they will be exhaust-
ed in 150-200 years or so. What will happen then? Shall
we leave the future generations without energy? These are
the questions the scientists are mostly interested in.

Soviet scientists are intensively working at the prob-
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lem of creating controlled thermonuclear reactors. Posi-
tive results of research in this field would give man a
practically inexhaustible source of energy.

The tests on the Tokomak-7, the world’s first large
thermonuclear installation with superconducting magnetic
windings have proved the possibility of creating supercon-
ducting magnetic systems for retaining plasma at one
million degrees Centrigrade.

The huge building in which the experiments are made
looks like a big factory. The equipment and installations
simulate and recreate the processes going on inside the
Sun and in the remote stars. Scientists try to tame matter
in a plasma state. Theoretical calculations and numerous
experiments show that a controlled thermonuclear reac-
tion would take place if we could heat a compound of 1014
nuclei of heavy isotopes of hydrogen deuterium and triti-
um to a temperature of one hundred million degrees and
make the tiny ball shine for, at least, one second.

An inexhaustible terrestrial sun would light up, its
light dispelling the forecasts about the inevitable energy
crisis.

This is the reactor of the future. The nearest to it,
that we have at present, are the Tokomaks constructed by
the Soviet scientists. The Institute of Atomic Energy named
after Kurchatov where the Tokomaks were bom made the
next big steps forward on this difficult road. The Toko-
mak-7 proved in practice for the first time that the magne-
tic windings cooled to cosmic cold could become a super-
conductor even within 35 cm from the plasma heated to
a million degrees.

The Tokomak-7 is about the same size as the preceding
the Tokomak-10. But unlike the latter it has superconduct-
ing coils to create the magnetic field preventing the plas-
ma from coming into contact with the chamber walls.

What are the advantages of the new coils? It is possi-
ble to raise the plasma temperature to 13 million degrees
in the Tokomak-10. But to reproduce a thermonuclear re-
action lasting half a second, the installation requires the
energy produced by a 200 thousand kW power plant. The
superconducting coils require thousands of times less ener-
gy than the copper ones in the Tokomak-10.

Let us consider another advantage of the Tokomak-7.
The experiment on the Tokomak-10 lasts less than a sec-
ond. Then it has to be turned off so that the coils would
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not overheat, whereas the Tokomak-7 having superconduct-
ing coils can operate as long as required.

Using superconductivity in thermonuclear installations,
it is possible to make experiments without thinking about
the coils overheating and at much less energy consumption.
This paves the way to intense research on the Tokomak-15.
The latter is an intermediate step to the thermonuclear
power plant. It is twice the size of the Tokomak-7. A small-
er Tokomak-11 is used for experiments on methods to
heat plasma to much higher temperatures by ejecting a
beam of fast neutron atoms of hydrogen and deuterium
into the burning area.

As for fuel the thermonuclear power plant would use
sea water or a variety of hydrogen it contains in enormous
amounts.

In short, our scientists do their best to carry out a con-
trollable thermonuclear reaction so as to light up the man-
made sun on earth.

SEMICONDUCTORS

The periodic law of elements discovered by Mendelyeev
had a number of important scientific and industrial re-
sults, one of them being the discovery of germanium. Ger-
manium is the semiconductor used in most transistors avail-
able at present.

But what are semiconductors? They include almost all
minerals, many chemical elements, a great variety of
chemical compounds, alloys of metals, and a number of
organic compounds. Like metals, they conduct electricity
but they do it less effectively. In metals all electrons are
free and in insulators they are fixed. In semiconductors
electrons are fixed, too, but the connection is so weak that
the heat motion of the atoms of a body easily pulls them
away and sets them free.

It is not difficult to understand that the term “semicon-
ductor” has been used because the material in question
really occupies a place between the conductors of the elec-
tric current and the non-conductors, that is insulators.
The term shows that they conduct electricity less readily
than conductors but much better than insulators.

Minerals and crystals appear to possess some unexpect-
ed properties. For instance, it is well known that their
conductivity increases with heating and falls with cooling.
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As a semiconductor is heated, free electrons in it increase
in number, hence, its conductivity increases as well. How-
ever, heat is by no means the only phenomenon influenc-
ing semiconductors. They are sensitive to light, too. Take
germanium as an example. Its electrical properties may
greatly change when it is exposed to light. With the help
of a ray light directed at a semiconductor, we can start or
stop various machines, effect remote control, and perform
lots of other useful things. Just as they are influenced by
falling light, semiconductors are also influenced by all
radiation. Generally speaking, they are so sensitive that
a heated object can be detected by its radiation.

As previously mentioned, such dependence of conducti-
vity on heat and light has opened up great possibilities
for various uses of semiconductors. The semiconductor de-
vices are applied for transmission of signals, for automat-
ic control of a variety of processes, for switching on en-
gines, for the reproduction of sound, protection of high-
voltage transmission lines, speeding up of some chemical
reactions, and so on. On the one hand they may be used
to transform light and heat energy directly into electric
energy without any complex mechanism with moving
parts, and on the other hand, they are capable of generat-
ing heat or cold from electricity.

Soviet engineers and scientists turned their attention
to semiconductors more than thirty years ago. They saw in
them a means of solving an old engineering problem, name-
ly, that of direct conversion of heat into electricity with-
out boilers or machines. Semiconductor thermocouples
created in the USSR convert heat directly into electricity
just as a complex system consisting of a steam boiler, a
steam engine and a generator does it.

PROGRAMMING

A computer is a machine for solving mathematical
problems.

Since computers are sometimes called thinking machines
or robots that can think, these names lead to misun-
derstanding. It is true that no machine can really think in
the usual sense, but the computers do many important and
wonderful things. Besides their solving complex mathe-
matical problems, computers can predict the paths of sa-
tellites, guide ballistic missiles in flight and so on.
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Before the computer can do any work, someone must
give it a program in the language which it is able to un-
derstand.

It is the programmer who translates the calculation
into a number of instructions based on the kinds of
switching.

This work requires attention, and the solving of diffi-
cult problems takes time usually much longer than the
calculation itself.

The programmer must be a language expert. The lan-
guages he uses are not all spoken languages like Russian,
English or French. Some of them are universal languages un-
derstood by scientists and engineers all over the world.
These are mathematics and the language of reasoning, that
is logic. May be you don’t consider mathematics to be a
language but such is really the case. It is the means used
by scientists for communicating with each other.

In other words, the programmer’s work consists in
translating the details of a problem into a language the
machine can understand and work with. In addition to it,
the programmer must be able to study, to analyse, and to
plan problems.

Understanding of programming fundamentals is impor-
tant for understanding the computation process. After
finding out what a computer should do, the engineer can
start to design the machine.

A modern automatic electronic computer is often called
a data processing system. We know of its carrying out
a long series of arithmetic and logical operations on the
basis of instructions given to it at the start of the prob-
lem. Logical operations include such work as sorting, se-
lecting, comparing and matching various kinds of infor-
mation.

A computer can work as a translator. Each year, mil-
lions of reports on scientific research arejjublished, a great
number of them being in foreign languages. In this mass of
Russian, English and French data there are clues to inter-
planetary flights, nuclear power, more powerful batteries.
Computers have been put to work for translating these sci-
entific publications. For doing translations, every word in
a Russian dictionary is listed on tape under a code number
or address. The English, French or German equivalents
for each word are given in the same number or address.
Then, for translating from English into Russian, for exam-
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pie, a tape with the English code numbers is fed into the
machine, which matches the numbers and prints out the
Russian translation.

The computer is capable of making over a thousand
translations a day.

LASERS

In 1950s a new principle of electromagnetic wave gener-
ation was discovered almost at one and the same time
by Soviet and American scientists. This principle is used
in a laser which can produce a very concentrated beam of
light.

The letters LASER stand for Light Amplification by
Stimulated Emission of Radiation. The light produced by
a laser is much more intense than ordinary light. With
ordinary light, all the light waves are of different lengths.
Whereas with lasers all the light waves are of the same
length and this increases their intensity.

As is known atoms are made up of neutrons, electrons
and protons. The electrons circle round the protons and
neutrons. In a laser the electrons are excited to a higher
energy level. As the electrons return from their excited
state to their normal state, they emit energy. This energy
is emitted as light which can be seen.

The light emitted from a laser is unique in several ways.
Since it is produced by one or more atomic transitions
it consists of a single frequency or a series of frequencies.
Furthermore, unlike most light sources in which the light
is emitted in all directions, laser light comes out in a
straight narrow beam.

It is the high concentration of light energy over a very
small area that makes the laser so useful. A laser is not
a source of energy. The energy from the source of supply
is only converted by a laser into an intense narrow beam
of light energy.

There are many types of lasers, which utilize both sol-
id, liquid and gaseous materials, but they all operate
almost in the same way. The most common laser is the he-
lium-neon laser. There is 10 per cent helium and 90 per
cent neon gas in a glass tube. There are mirrors at the
ends of the tube. The electrons get energy from a power
supply and they are excited to high energy states. The
energy emitted by the electrons in the form of light is
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reflected by the mirror at one end of the tube. The light
can only escape through the partially transparent mirror
at the other end of the tube.

One might also mention semiconductor lasers which
can transform electrical energy into light energy with an
efficiency up to 100 per cent. The lasers mentioned are
used in sputniks for outer space research.

Lasers have found many practical applications. They
are now used for many scientific, industrial and medical
purposes. Lasers are used in communication, location of
distant objects, for welding and machining metals because
their narrow beam can heat a tiny area to a very high tem-
perature. The beam can also be used for drilling holes in
steel and even in diamonds. As the beam is so small, it
is very important in medicine and is used in eye opera-
tions.

As laser beams diverge so little, they can be directed
to other planets and the reflected beam will still be strong
when it arrives back to the Earth. The distance from the
Earth to the Moon has been very accurately measured by
means of lasers.

The Soviet scientists have developed a new type of
laser beam operating on pairs of complex organic mole-
cules. The new lasers will widen the field of their applica-
tion in science and technology. The researchers believe
that laser technology will enable them to obtain high
temperature plasma and solve several problems of con-
trolled thermonuclear reaction.

One of the most interesting uses of the laser is to pro-
duce three-dimensional pictures known as holograms.
When a laser hologram is made on a film, the laser light
is split into two parts by a mirror. One part goes directly
to the film. The other part is directed to the object to be
photographed where it is reflected back to the film. The
interference of these two beams, when they reach the film
allows the film to record the intensity and the relative
.Ewase of the light at each point. It is the additional in-

rmation contained in the phase that allows a three-di-
mensional picture to be projected when the laser light is
shown on or through the film.

The hologram can be projected into the middle of the
room and one can walk around it, looking at it from all
sides, it changes as if it were real. But there is nothing
material there.
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The principles of holography are now applied to mov-
ies and soon we shall have three-dimensional movies
and television.

Though the 20th century is rightly called the age of
the atom or the space age, it would be also correct to call
it the age of the laser, since the latter can be used almost
everywhere.

OUTER SPACE RESEARCH

The first man to think of space flight by means of rock-
ets on scientific principles was Konstantin Eduardovich
Tsiolkovsky. This great Russian scientist was born on
September 17, 1857.

In 1903 he began publishing a series of articles in an
aviation magazine in which he wrote about the theory of
rocketry. He also wrote articles on man-made satellites.

On October 4, 1957 the world’s first artificial Earth’s
satellite was launched in the Soviet Union. It opened the
era of space research in the history of civilization. Sput-
nik 1circled the globe every 90 minutes at a distance from
156 to 560 miles above its surface and sent its signals to
the Earth by radio. In the same year the Soviet Union
launched Sputnik 2 with a dog on board. That was the
first living organism placed in the orbit around the Earth.
The first American satellite Explorer 1 was placed in the
orbit in 1958.

On January 2, 1959 the USSR launched Luna 1, the
first satellite which surpassed Earth’s escape velocity and
left the Earth for ever. It passed by the Moon at a distance
of 3,700 miles from its surface. Luna 2 reached the Moon.
That was the first man-made object to be left on another
planet. A little later in the same year Luna 3 passed
around the Moon and sent back the first photographs of
the far side of the Moon. These moon “firsts” were followed
by launching Sputnik 5 with two dogs and returning them
safely after 18 orbits. The first living organisms returned
safely from the orbital flight.

A remarkable event took place on April 12, 1961. Yuri
Gagarin became the first man to orbit the Earth. He made
a single orbit in 108 minutes, and returned safely back to
the Earth. It was manned space flight that captured man’s
imagination the world over.
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Four years later the Soviet Union placed Voskhod 2
into orbit with two cosmonauts on board. One of them
Alexei Leonov left the spaceship and spent ten minutes
in open space. It was the first space walk in the world.

Luna 9 made the first soft landing on the Moon. It took
photographs of the Moon from its surface and sent them
back to the Earth.

Under the Intercosmos program the socialist countries
have joined efforts to develop space research. The satellites
carry equipment designed and produced in the countries
of socialist community. In 1978, an international crew
with representatives of the Soviet Union and Czechoslova-
kia made a flight on board a spaceship, docked with an
orbital research complex and transferred to the orbital
station. This was for the first time in the history of space
research. The citizens of Czechoslovakia, the GDR, Pol-
and, Bulgaria, Hungary, Cuba, Vietnam, Mongolia and
Rumania also took part in flights on board Soviet space-
ships and orbital stations.

From the time the first man-made satellite lifted into
orbit up to the present, thousands of earth satellites have
been carrying out an extensive research program. The sat-
ellites of the Kosmos series transmit valuable data on
various scientific problems. The satellites of the Meteor
and Molniya series serve to maintain long-range and TV
communication and collect information for weather
forecasting.

Five Soviet satellites were put into orbit around Mars
and Venus. Six modules made soft landing on these plan-
ets. Photographs of some regions of Mars, two panora-
mas of Venus and information on physical characteristics
in the near planet’s atmosphere were obtained.

Very important is the role of orbital stations which
are, in effect, extraterrestrial laboratories conducting ob-
servations beyond the possibility of ground-based means.
Soviet cosmonauts brought to orbital stations by space-
ships do research work there and carry out experiments.

Soviet science and engineering achieved further out-
standing success in space research. This was the longest
manned space flight having continued for 185 days.

Astronomy can now celebrate one of its greatest victori-
es. It is on March 1 and 5, 1982 that the descent capsules
of the Soviet automatic interplanetary stations Venera 13
and Venera 14 made a soft landing on Venus’ surface. The
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instruments transmitted very interesting information about
the mysterious planet for 57 minutes, operating in temper-
atures of 465°C and under a pressure of 94 atmospheres.
The Soviet scientists received a great number of interest-
ing results from different districts of Venus.

Outer space is an endless road and nothing can stop
man in his longing for knowledge and progress. Outer
space is becoming part of our life, of our way of thinking,
of our research programs.

RADAR

Radio Detection and Ranging or “radar”, for short,
is one of the outstanding electronic developments of the
twentieth century.

Assume that a flying airplane is high above the earth
on a dark night. A searchlight station on the ground sends
out a narrow light beam. When this beam strikes the air-
plane, light is reflected from the surface of the plane to
the observer’s eyes and the plane is detected.

With radar, an invisible narrow radio beam, striking
the plane, is reflected to a radio receiver located near the
transmitter and, thus, the plane is detected. However, it
is not enough to find the target we are interested in. We
must know how far the detected plane is, how high up as
well as its compass position in relation to the observer.

With the radar equipment assistance, we are able to
measure the time it takes theradio wave to travel from the
transmitter to the planet and back again to the receiver.
Knowing the speed at which the radio wave travels, it is
relatively easy to calculate the distance between the plane
and the radar station observer.

Because of the great speed of the radio wave, the time
intervals are in the order of microseconds. The cathode-
ray tube is the very device to be used for determining these
small intervals of time.

Assume that at the instant when the transmitter sends
its radio beam at the target, the electron stream in the
cathode-ray tube is set moving horizontally at the rate
which will make the trace across the face of the tube one
inch (2.54cm) per one hundred microseconds. Further as-
sume that the plane is at such a distance from the transmit-
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ter that the radio wave requires 1000 microseconds to reach
it. Since the reflected wave will require the same time
to reach the receiver the whole travel will consume 2000
microseconds.

During the interval, the trace on the face of the cath-
ode-ray tube will have travelled 2 inches. If we had some
method of marking the trace so that it would record the
instant at which it was received, we should be able to tell
the time required for the round trip. The only thing to be
done consists in measuring the distance between the two
marks.

The radio wave is sent out as a short pulse of energy
usually lasting only about one microsecond. Part of this
pulse is sent to the vertical deflecting plates of the cathode-
ray tube. Its effect is to produce a short pip on the trace.
When the reflected pulse is received it, too, goes to the
vertical deflecting plates of the tube. Thus, a second pip
appears on the trace.

By means of a scale printed on the cathode-ray tube
face we can translate the distance existing between the two
pips of the trace into the distance between the target and
the radar station. Since each pulse duration is short and the
time between pulses is relatively long the average power
consumed is small.

Is there a possibility of employing the radar equipment
for peaceful purposes? Yes, there certainly is. Radar devel-
oped for war purposes was quickly adapted to peacetime
needs especially in the field of navigation to detect ob-
stacles which normally would not be seen for some reason
or other.

BALL LIGHTNING

It is quite probable that there are several different
physical forms of ball lightning, each having its own char-
acteristic set of properties. These phenomena are rare
and this rarity leads to the wide variety of descriptions
of ball lightning.

Lightning balls seem to appear near the end of severe
electrical storms. This happens after the air has been high-
ly ionized and is filled with electromagnetic disturbances
generated by the conventional lightning.

The diameters of observed lightning balls range from
a few inches to rare instances of many feet. The average
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diameter of a ball is about 10 inches. The balls usually
move by rolling or sliding along conductors such as tele-
phone wires, fences, and other metallic objects.

The lifetime of a ball of lightning may range from a few
seconds to minutes. One large ball was observed to hang
near the base of a cloud for 15 minutes. The calculated
surface temperature of a lightning ball can be as high as
5,000°C. When the ball decays, a great amount of energy
is released.

The Soviet physicist Pyotr Kapitsa was the first to
present a reasonable explanation for the majority of the
questions in a hypothesis for ball lightning. His ideas on
the energy balance, on the importance of'resonance phenom-
ena, and on the fixed dimensions of’ball lightning are
well known. The theory put forward by him in 1955 starts
with the description of a powerful flash of lightning at
the end of a thunderstorm. It paves the way for the appear-
ance of ball lightning at sufficient ionization of the air
and the presence of vapours necessary for ionization of the
rising current of air. The ionized clouds of plasma are
composed of the atomic nuclei of gas stripped of their
electrons. These nuclei possess their own periods of elec-
tromagnetic oscillations and are able to absorb the incom-
ing external electromagnetic energy of the same period.
This is known as the resonance effect.

Details of Kapitsa’s hypothesis include the reasoning
that during the luminescence period, some energy is sup-
plied continuously into the ball lightning and the ener-
gy source is outside the ball. This reasoning is based on
the conservation of energy principle and on the realiza-
tion that the ball lightning is suspended in the air with no
visible link with the energy source. Thus the only source
of energy is the absorption of intense outside radio waves.
The resonance characteristic of the absorption process is
determined by the form of the ball lightning alone and by
its dimensions. For effective absorption of radio waves
by the lightning ball, the natural frequence of the electro-
magnetic oscillations within the ball, must coincide with
the natural period of the absorbed radiation.

As to academician Kapitsa, his field of interests was
not limited by high temperatures alone. In 1978 he was
given a Noble prize for his fundamental discoveries and
inventions in the field of low temperatures and supercon-
ductivity.
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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.

If you have not seen a power-station boiler it will be
difficult for you to imagine its enormous size.

Besides the principal components mentioned above
there are many additional parts of the plant. The most
important of them is the turbogenerator in which the cur-
rent is actually generated.

A steam turbine requires boilers to provide steam. Boil-
ers 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 re-
quires feed pumps. Steam must be condensed after it has
passed through the turbines, and this requires large quan-
tities 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 ener-
gy 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 and natu-
ral gas. Coal continues to be the most important and the
most economical of these fuels.

Large installations with mighty turbogenerators are
operating at a number of thermal power-stations in the
USSR. It is necessary to point out that the power machine
building industry has started to manufacture even greater
capacity installations for thermal power-stations.

At present great attention is paid to combined genera-
tion of heat and electricity at heat-and-power plants and
to centralized heat supply. One of the world’s largest heat-
and-power installations is operating at the Moskowskaya
thermal power-station-25.

Thermal power-stations are considered to be the basis
of the Soviet power industry. More than 80% of the count-
ry’s total power output comes from the above stations.

It is necessary to say that separate power-stations in
our country are integrated into power systems. Integra-
tion of power systems is a higher stage in scientific and tech-
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nical development of power engineering. The Integrated
Power System in the central part of the USSR is one of
the largest in the world. It covers the territory from the
Volga river to the Western boundaries of our country and is
connected with power systems of the European socialist
countries.

HYDROELECTRIC POWER-STATION

Water power was used to drive machinery long before
Polzunov and James Watt harnessed steam to meet man’s
needs for useful power.

Modern hydroelectric power-stations use water power
to turn the machines which generate electricity. The water
power may be obtained from small dams in rivers or from
enormous sources of water power like those to be found
in the USSR. However, most of our electricity, that is
about 86 per cent, still comes from steam power-stations.

In some other countries, such as Norway, Sweden, and
Switzerland, more electric energy is produced from water
power than from steam. They have been developing large
hydroelectric power-stations for the past forty years, or
so, because they lack a sufficient fuel supply. The tenden-
cy, nowadays, even for countries that have large coal re-
sources is to utilize their water power in order to conserve
their resources of coal. As a matter of fact, almost one
half of the total electric supply of the world comes from
water power.

The locality of a hydroelectric power plant depends on
natural conditions. The hydroelectric power plant may be
located either at the dam or at a considerable distance
below. That depends on the desirability of using the head
supply at the dam itself or the desirability of getting a
greater head. In the latter case, water is conducted through
pipes or open channels to a point farther downstream where
the natural conditions make a greater head possible.

The design of machines for using water power greatly
depends on the nature of the available water supply. In
some cases great quantities of water can be taken from a
large river with only a few feet head. In other cases, in-
stead of a few feet, we may have a head of several thousands
of feet: In general, power may be developed from water
by action of its pressure, of its velocity, or by a combina-
tion of both.
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A hydraulic turbine and a generator are the main equip-
ment in a hydroelectric power-station. Hydraulic turbines
are the key machines converting the energy of flowing
water into mechanical energy. Such turbines have the fol-
lowing principal parts: a runner composed of radial blades
mounted on a rotating shaft and a steel casing which
houses the runner. There are two types of water turbines,
namely, the reaction turbine and the impulse turbine. The
reaction turbine is the one for low heads and a small flow.
Modified forms of the above turbine are used for medium
heads up to 500-600 ft, the shaft being horizontal for the
larger heads. High heads, above 500 ft, employ the im-
pulse type turbine. It is the reaction turbine that is
most used in the USSR.

Speaking of hydraulic turbines, it is interesting to
point out that in recent years there has been a great increase
in size, capacity, and output of Soviet turbines.

Hydropower engineering is developing mainly by con-
structing high capacity stations integrated into river sys-
tems known as cascades. Such cascades are already in
operation on the Dnieper, the Volga and the Angara.

NUCLEAR POWER PLANT

The heart of the nuclear power plant is the reactor which
contains the nuclear fuel. The fuel usually consists of hun-
dreds of uranium pellets placed in long thin cartridges of
stainless steel. The whole fuel cell consists of hundreds
of these cartridges. The fuel is situated in a reactor vessel
filled with a fluid. The fuel heats the fluid and the super-
hot fluid goes to a heat exchanger, i. e. steam generator,
where the hot fluid converts water to steam in the heat ex-
changer. The fluid is highly radioactive, but it should nev-
er come into contact with the water that is converted in-
to steam. Then this steam operates steam turbines in exact-
ly the same way as in the coal or oil fired power-plant.

A nuclear reactor has several advantages over power-
plants that use coal or natural gas. The latter produce
considerable air pollution, releasing combusted gases into
atmosphere, whereas a nuclear power plant gives off al-
most no air pollutants. As to nuclear fuel, it is far cleaner
than any other fuel for operating a heat engine. Further-
more, our reserves of coal, oil and gas are decreasing so
nuclear fuel is to replace them. It means that coal and oil
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can be used for some other purposes. The amount of nu-
clear fuel which the nuclear power-plant consumes is neg-
ligible while the world’s uranium and thorium resources
will last for hundreds of years.

The construction of the world’s first nuclear power-
plant in Obninsk near Moscow is a great historical event
and the beginning of atomic energetics. Since then our
country has achieved a great progress in this field. It
should be noted that while the unit capacity of theObninsk
nuclear power-plant was five thousand kW, that of the
first unit of the Leningradskaya nuclear power-plant was
one million kW.

Our industry produces two main types of reactors na-
mely vessel-type reactors and channel-type reactors. The
former are installed at the Novovoronezhskaya and the Ar-
menian nuclear power-plants, the latter operating at the
Leningradskaya and Kurskaya power-plants.

It is necessary to mention here that channel-type react-
ors have been operating since 1954 at the world’s first
nuclear power-plant and in the far North-East of our count-
ry where they produce both electricity and heat.

The nuclear power-stations are mostly designed for gen-
eration of electricity. If a station generates only elec-
tric energy, it is equipped with condensing turbines and
the station is known as a condensing one. At present the
nuclear power-stations mainly operate as condensing plants.
The nuclear power-stations designed to produce not only
electrical energy but also heat are called nuclear heat-
and-power plants.

A fast-neutron reactor which supplies both electricity
and heat for desalting sea water was put into operation in
Shevchenko on the Caspain Sea. Its capacity is partly used
for generating electricity, the rest going as heat to obtain
desalted water. It should be also mentioned that that area
has no natural fresh water and was a lifeless desert before
the nuclear power plant began operating there.

According to the program of nuclear power develop-
ment, the nuclear power plants are mainly built in the
European part of the USSR. This increases the power sup-
ply reliability in the most industrially developed areas of
our country. Besides it reduces the transportation of fuel
from the East and saves millions tons of coal and oil.

In 1979, there were 226 nuclear power-plants all over
the world. It is not a very great figure compared with the
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thermal and hydropower stations. However, by the end
of the present century half of all the world’s electricity
will come from nuclear power plants.

Of all the methods of energy production nuclear power
engineering presents the least danger to nature. But so
far it is incapable of providing the necessary amount of
energy—the road it has passed is too short. Therefore,
along with the accelerated construction of nuclear power-
stations, much attention will be paid in the USSR to the
development of coal-based thermal power-stations reliab-
ly provided with fuel resources.

In keeping with the economic and social development
plan of the USSR for 1981-1985 and for the period up to
1990 electricity production will reach a great figure.



APPENDIX

IDIOMS, CONJUNCTIONAL AND PREPOSITIONAL PHRASES

according to cornacHo

along with Bmecte ¢, Hapagy

all over the world Bo BCEM Mupe

a number of pag, Heckonbko

apart from kpome, nomumo

as a matter of fact Ha camom pene,
(hakTuyecku

as a result B pesynbTtate

as close as possible kak MOXHO
6nmxe

as early as ewe (o BpemeHu)

as far as is concerned 4TO Ka-
caetca

as far back as ewe (B), yxe (B)

as follows kak cnegyeT HuWXxe, cne-
aywowum  o6pasom

as for yto kacaetcs

as in the case kak B cnyvae c

as long as noka, 4o Tex Mop moka

as soon as Kak TO/bKO

as to 4to Kacaetcs

as well Takxe

as well as Tak e, Kak u

at any rate no KpaiiHeii Mepe,
BO BCAKOM Cly4ae

at last HakoHey,

at least no kpaiiHeli Mepe

at once TyT Xe, cpasy e

at present B HacTosilee BpemA

at the same time B TO Xe camoe
BPEMS, OfHOBPEMEHHO

at times nHorga, BpemeHamu

at will no xenaHuto

because of u3-3a, BcnegcTsue

both and n ... K, Kak
Tak w”

but for ecnu 6bl He

by all means HenpemeHHO

by chance cnyuaiiHo

by means of npu nomoww, no-
cpescTBoOM

by no means Hukoum o6pasom, Hu
B KOeM cnydvae

by some means or other Tem wunu
MHbIM 06pa3om
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by the way mexagy npoyum
by turns no ouepean

consideration should be given to
cnepyet 06paTuTb BHMMaHWe Ha

can’t but Henb3s He, He wmory
(MOXeT n T. f.) He

can’t help -f (Gerund) Henb3sa He,
HEBO3MOXHO He

deal with umeTtb geno c, paccma-
TpuBaThb

do a world of good genatb MHOro
XOpOLLEro

do without o6oiitTnch 6e3

due to 6narogaps; 06ycnoBNeHHbIN

either or uan . .. nam
ever since ¢ TOro BpemeHwu, C Tex
nop

first BnepBble, cHayana

for ever HaBcerfa, Be4yHO

for example, for instance Hanpwu-
mep

for short kopoue, ona KpaTkocTu

for the present Ha 3TOT pa3, noka

for the sake of pagu

for this reason no 3toii npuyuHe

for want of wu3-3a HegocTaTKa
(HexBaTKu) 4Yero-n.

from time to time Bpems oT Bpe-
MeHM

give rise to BbI3blBaTb, CNOCO6GCT-
BOBaTb

give way to ycTynatb

go into operation
fecTeue

BCTynatb B

have nothing to do with He umeTb
HUKAKOro OTHOLIEeHNS K, He
UMeTb Huuero obuiero ¢

in addition to kpome TOro, K TOMY
xe
in case B cnydae, ecnu



In certain respects B HeKOTOpPOM
OTHOLLEHUM

in comparison with no cpaBHe-
HWIO €

in effect B pgeilictButensHocTh, B
CyLHOCTH

in fact gakTnyecku, Ha camom fge-
ne, B [eiCTBUTENbHOCTM

in its turn B CBOKO Ouepenb

in no time o4yeHb 6bLICTPO, MOMEH-
TanbHO

in order to gna TOro, 4TO6bLI

in other words WHbIMK Ccri0oBamu

In particular B 0cobeHHOCTU

in question 0 KOTOPOM WAET peyb

in short kopoue rosops

In spite of HecmoTps Ha

instead of BmecTto TOro, uTO6bLI

in terms of ¢ Touku 3peHuns

in this connection B cBA3M C 3TUM

in view of BsBugy

it goes without saying scHo, ca-
Mo coboii pasymeeTcs

It is high time paBHO nopa

It is not the case geno o6CTOMT He
Tak

It stands to reason ficHO, 04eBMAHO

It was not until nuws TONLKO B,
ewe B (0O BpemeHM)

keep in mind nmeTb B BUAY, NOM-
HUTb
kind of csoero popa

last but not least mocnegHuii no
nopagKy, HO He MNOCNefHuiA
no 3Ha4yeHuto

last but one npeanocnegHwii

make use of mcnonb3oBaTb

meet the needs (requirements)
YAOBNETBOPATb  HyXfam (Tpe-
60BaHNAM)

more or less 6onee uAM MeHee
needless to say Heuyero u roBopuTb
neither- . . . nor H1 ... HK

no longer 6onblue He

no matter HeBaXHO, He3aBUCUMO

oT

no sooner than epgBa, Kak
TONbKO

not at all BOBCe HeT, .HUCKONbKO

not to speak of He rosops yX o0
no wonder He YAWBUTENbHO
of course KOHe4HO

on account of wn3-3a, BcneacTBne

one and the same thing ofHO wu
TO Xe

on the basis of Ha ocHOBe, Ha oc-
HOBaHUN

on the contrary Hao6opoT

on the one hand ¢ ofHoO CTOPOHbI

on the other hand c¢ gpyroii cTo-
POHbI

on the part of co cTOPOHbI

on the whole B uenom, B 06uwem

Or SO MAW OKONo 3Toro, mpuéan-
3UTeNbHO

owing to Bcneactsue, 6Gnarogaps

pay attention to obpaliaTb BHUMA-
HMe Ha

play a part in urpatb ponb

put into operation BBecTu B feli-
CTBME, B 3Kcmayartauuto

put Into use BBecTW B AeicTBME

rather than ckopee uem, a He

result from nonyuyaTb B pe3ynbTa-
Te, MPOUCXOAWUTbL W3-3a

result in umeTb pesynbTaTom, nNpu-
BOANTL K

Say CKaXXem
so far 40 CuX nop, nokKa 4To
SO to say TaK cKa3aTb

take advantage of Bocrnonb3oBatb-
ca

take into account npuHumaTbL BO
BHWMaHuWe, B pacyeT

take Into consideration npuHu-
MaTb BO BHWMaHue

take part in npuHumMaTb yyactue B

take place npoucxogutb

thanks to 6naropaps

that is To ecTb

that is to say To ecTb, WHbIMK
cnoeamu

the former nepBbiii (M3 YyNOMSHY-
ThiIX)

the latter nocnegHuii (M3 ynoms-
HYTbIX)

the rest of ocTanbHoi

the ... the uem ... Tem

under consideration paccmaTpu-
BaeMmblii

up to po

with respect to no OTHOLWEHWUIO

K, OTHOCWUTENbHO
157



CONTENTS

TTPEAMCIIOBUE oottt e ene e 3
SECTION |

Unit One. The PartiCiple e seseees 4

Text 1. Electric Current Serves Us in a Thousand Ways. 5

Unit Two. The Absolute Participle Construction......ccccevvvvcvres veenen, 8

Text 2. ENergy e
Text 2A. Harnessing Solar Energy..

Unit Three. The Participle (Revision).... .13
Text 3. AtOMIC ENEIQY .ot 13
Text 3A. Kurchatovium and Some Other New Elements . . 17

Unit FOUr. The GeTUNG ..ot s 18
Text 4. LIightning . s 18

Text 4A. Is Lightning Good or Bad?..
Unit Five. The Gerundial Constructions....
Text 5. Atmospheric Electricity ...
Unit Six. The Gerund. The Participle (Revision) .
Text 6. MagnetiSm ..o .28
Text 6A. Magnetized W ater....
Unit Seven. Idioms. Set Expressions....
Text 7. Early History of Electricity. .
Unit Eight. The Participle. The Gerund. Set Expressions . . . 35
Text 8. History of Thermometers. .. 36
Text 8 A
Unit Nine. Word-building
TexXt 9. LOMONOSOV ..o s
Text 9A. Pyotr Kapitsa
Unit Ten. The Infinitive

Text 10. From the History of EleCtricity ....c.ovniinnicnenee .46
Unit Eleven. The Subjective Infinitive Construction. The
Objective Infinitive CONSIIUCTION ...cciiiiciicccece e e 49

Text Il. Electric Current.............
Unit Twelve. The Infinitive (Revision)...
Text 12. What Is Heat?...

Unit Thirteen. The Infinitive (Revision).

Text 13. Electric Circuit....ccoevnninnne ...60
Text 13A. Electricity May Be Dangerous........... ..63
Unit Fourteen. The Attribute. Attributive Clauses...nunenas 64
Text 14. Conductors and Insulators.........iniiinees e 64
Text 14A. Insulator Surface Treatment......n. 67
Unit Fifteen. Conditional Sentences. Emphatic Constructions . 68
Text 15. Electromotive Force and Resistance.............. ... 69
Unit Sixteen. Conditional Sentences. Emphatic Constructions 73
Text 16. Heating Effect of an Electric Current.....ccccoeevvee e 74
Text 16A. If There Were No Electricity
Unit Seventeen. The Complex Sentence......vveenne. .
Text 17. Magnetic Effect of an Electric Current.......ccceves e 78
Unit Eighteen. The Complex Sentence (ReViSioNn).....ceovveesennns 82

158



_Text 18. Generators......ccoeeeees v
Unit Nineteen. Impersonal Construction
Text 19. Power Transmission............
Text 19A. Storage Batteries......
Unit Twenty. The Passive Voice
Text 20. Transformers...

Text 20A
Unit Twenty-One......ccc.eeee.
Text 21. EleCtric M OtOr. .o
Text 21A. Underground Hydroelectric Power-Station . .
UNIt TWENTY-TWO.uuuiiiiiiiieiieeiiiiiiin s e e s e e eeesinsinn s e e e e s eeeenees
Text 22. Magnetohydrodynamic Generator...
TeXt 22A o
SECTION I
LABORATORY WORKS ..ot
SECTION Il
SUPPLEMENTARY READING ..ot
CYCIOTION (ot
Reactor of the FUtUTre. ...
SEMICONAUCTOTS ..ot
Programming.....

Lasers. ...
Outer Space Researc

Baimghtning!l ‘ 11
Thermal Pow er-Station ..
Hydroelectric Power-Station.. .
Nuclear Power Plant...iiccceesc e

APPENDIX

Idioms, Conjunctional and Prepc i ional Phrases.......ccvee.

105

105

138
138
139
141
142
144
146
148
149
151
152
153

156



BBK 81.2

62

M 62

PeueH3eHT:

[Oy6posckas C. I., K. (. H. JoLeHT Kadeapsl
MHOCTPaHHbIX A3blkoB MTYCW (1986 1.)

Mocobue No aHrNNIACKOMY Si3bIKY 15 CTapLUMX KYPCOB 3Hep-
retmyeckux By3oB / M.J. baxuucapaiiuesa, B.A. KawwpuHa,
A.®. AHTUNoBa. - 4 u3g., ctepeotun. - M.: [ Anbsuc, 2014. -
159 c.

ISBN 978-5-903034-86-4

TeKcTbl NOCOBUS COCTaBEHbl HA OCHOBE OPUTUHAMbHbLIX
AHTINACKNX 1 aMepPUKaHCKMX MCTOUYHMKOB. Y NpaXKHEHMs Croco6-
CTBYIOT KaK /lyylieMy YCBOEHWIO U 3aKPEneHnt0 IEKCUKN U
rpaMmaTnKu, Tak U JanbHelilleMy pasBuUTHI0 6ecrepeBogHOro
MOHMMaHNs TEKCTOB Ha aHIIMACKOM f3bIKe.

Lienb noco6us - NoABecTn CTYAeHTOB K CaMOCTOSITE/IbHOMY
UTEHWIO U MOHUMAHWI0 OPUTUHANIBHON Hay4HO-TEXHUYECKON
NNTepaTypbl MO CNEeLNanbHOCTW Ha aHTIMACKOM f3bIKe.

BBEK 81.2

© MpaBoo6nagatenu, 2014
© OcopmneHune. OO0 «N [ AnbsHc», 2014



