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TEMA 3.2 QJIEKTPOHHASA SMUCCUSA
ELECTRON EMISSION

depend — 3aBucur

carrier — HOCUTEJNb MEPEHOCUYHK (IHEPTUH)
ordinary — oOBIYHBII

surface — mOBepXHOCTh

substance - peensl

attract - IpUTATUBATH

except - HCKIII0YaTh

sufficient - JoCTaTOYHBIN

external - BHEITHHIA

thermionic — TEpPMO3IEKTPOHHBIN

The electron tube depends for its action on a stream of electrons
that act as current carriers. To produce this stream of electrons a
special metal electrode (cathode) is present in every tube. But at
ordinary room temperatures the free electrons in the cathode cannot
leave its surface because of certain restraining forces that act as a
barrier. These attractive surface forces tend to keep the electrons
within the cathode substance, except for a small portion that happens
to have sufficient kinetic energy (energy of motion) to break through
the barrier. The majority of electrons move too slowly for this to
happen.

To escape from the surface of the material the electrons must
perform a certain amount of work to overcome the restraining surface
forces. To do this work the electrons must have sufficient energy
imparted to them from some external source of energy, since their own
kinetic energy is inadequate. There are four principal methods of
obtaining electron emission from the surface of the material:
thermionic emission, photoelectric emission, field emission and
secondary emission.



Thermionic emission. It is the most important and one most
commonly used in electron tubes. In this method the metal is heated,
resulting in increased thermal or kinetic energy of the unbound
electrons. Thus, a greater number of electrons will attain sufficient
speed and energy to escape from the surface of the emitter. The
number of electrons released per unit area of an emitting surface is
related to the absolute temperature of the cathode and a quantity of the
work an electron must perform when escaping from the emitting
surface.

The thermionic emission is obtained by heating the cathode
electrically. This may be produced in two ways: 1. by using the
electrons emitted from the heating spiral for the conduction of. current
(direct heating) or 2. by arranging the heating spiral in a nickel
cylinder coated with barium oxide which emits the electrons (indirect
heating). Normally, the method of indirect heating is used.

Photoelectric emission. In this process the energy of the light
radiation falling upon the metal surface is transferred to the free
electrons within the metal and speeds them up sufficiently to enable
them to leave the surface.

Field or cold-cathode emission. The application of a strong
electric field (i.e. a high positive voltage outside the cathode surface)
will literally pull the electrons out of the material surface, because of
the attraction of the positive field. The stronger the field, the greater
the field emission from the cold emitter surface.

Secondary emission. When high-speed electrons suddenly strike
a metallic surface they give up their kinetic energy to the electrons and
atoms which they strike. Some of the bombarding electrons collide
directly with free electrons on the metal surface and may knock them
out from the surface. The electrons freed in this way are known as
secondary emission electrons, since the primary electrons from some
other source must be available to bombard the secondary
electron-emitting surface.



EXERCISES
1. Review questions:

1. What does the action of the electron tube depend on?

2. What is present in every tube to produce the stream of

electrons?

3. At what temperatures free electrons cannot leave their surface of

the cathode?
4. What forces tend to keep the electrons within the cathode
substance?

5. What must the electrons do to escape?
6. What must the electrons have to overcome the restraining
surface forces?

7. How many methods are there for obtaining electron emission?
8. What are they?

9. What imparts the external energy to the electrons in thermionic
emission?
10. What energy is used for producing free electrons in
photoelectric emission?

11. What is field emission?

12. How is secondary emission obtained?

13. What emission is the most commonly used in electronics?

1I. Make up an abstract of the text basing on the answers to the above
questions.

11l. Translate the international words without a dictionary.

cathode, emitter, material, cylinder, portion, energy, radiation,
temperature, thermal, adequate, absolute, special, emission, electron,
normally

1V. Define to what parts of speech these words belong and translate
them:



realize, equalize, electrify, classify, originate, strengthen, widen,
increasingly, widely, likewise, otherwise, forward, towards, upward,
outward, downward

V. Translate these antonyms and memorize them:
1. be present (v), be absent

primary {ad}), secondary

relative (adj), absolute

outside (adj), inside

majority (n) minority

common (adj), special

external (adj), internal

8. slow (adj), quick, rapid

9. free (adj), bound

10. strong (adj), weak

Nk wbd

VI. Translate these words and word combinations and learn them:
because of, since, except for, a number of, the same, within, in
this way, suddenly, sufficiently, literally

TEMA 3.3 XAPAKTEPUCTHUKA JUOJA
DIODE CHARACTERISTICS

1. The relation between the plate current in a diode and the
plate-to-cathode voltage just discussed can be represented by a
characteristic curve, obtained by plotting the plate-current /, values
for different values of the applied plate voltage E..

2. The diode the characteristic of which is to be determined is
connected in circuit in the manner shown in Fig. 1. Heating voltage
and heating current are kept constant while the tube characteristic is
being obtained.  Plate current is being increased by steps by
adjusting the variable resistor R, connected in the same way as a
potential divider. The anode current and voltage are indicated.



3. The diode characteristics for a typical diode tube and various
cathode operating temperatures are shown in Fig. 2. It is seen from
Fig. 2 that all the curves are the same at low plate voltages, where the
negative space charge is most effective in limiting the flow of
electrons. The plate current - in the low plate-voltage region is
completely controlled by the voltage at the plate and is independent
of the cathode temperature. Under these conditions the plate current is
said to be space-charge limited.

4. As the plate voltage is made progressively higher, an
increasingly greater portion of the total supply of emitted electrons are
attracted to the plate and the effect of the space charge is eventually
completely overcome. This is seen by the flattening of the
characteristic curves, as the plate voltage is increased. When the entire
supply of emitted electrons at a given cathode temperature is attracted
to the plate, the plate current becomes independent of the plate voltage
and reaches a constant value equal to the total emission current.
Emission saturation takes place and the plate current is said to be
emission-limited in the high plate-voltage region.' The foregoing has
already made it clear that the principal advantage of the diode tube is
that it permits the flow of current in one direction only, that is from
the cathode to the anode. For this reason diode tubes are often used as
rectifiers to change alternating current to direct current.

Commentary

1. Emission saturation takes place and the plate current is said to
be emission-limited in the high plate-voltage region. — IIpoucxoaut
SMHCCHOHHOE HACHIIEHHE W CYUTACTCS, YTO AHOIHBIA TOK IOCTHTAeT
HACBIILEHNs B 001aCTH BBICOKMX HaIPsKEHUN

EXERCISES

I. Review questions:
1. What does a diode characteristic show? 2. What is kept constant
while the tube characteristic is being obtained? 3. What controls the



plate current in the low plate-voltage region? 4. What is independent
of the cathode temperature? 5. Under what conditions is the plate
current said to be space-charge limited? 6. When does the emission
saturation take place? 7. Why are the diode tubes used as rectifiers? 8.
What current do they rectify?

I. Make up an abstract of the text basing on the answers
to the above questions.

1. Translate the international words without a dictionary:
anode, diode, effect, characteristic, constant, total

TEMA 3.4. OCIHMIJIOI' PAD

Cathode-Ray Tubes

Cathode-ray tubes are widely used in various branches of radio
engineering such as oscillography, radiolocation, television, etc. In the
narrow part of the tube the cathode K, focussing system and
beam-deflecting system are mounted. Deposited on the inner surface
of the glass face-plate is a luminescent screen S. The cathode is of the
indirectly heated oxide-coated type, it is fabricated in the form of a
cylinder with the oxide coating on its end cap. The cathode is mounted
inside a control electrode (modulator) CE in which an aperture is
provided. The brightness of the spot on the tube screen can be varied
by changing the negative potential on the control electrode with
respect to the cathode thus changing the electron-beam current.

Moving along the tube axis after passing the control electrode is
the electron stream which encounters two anodes 4, and A,, both of
which are cylindrical in shape. The accelerating field provided by the
two anodes ensures the motion of electrons towards the screen and
simultaneously focusses the stream into a narrow beam.

Electron beam focussing can be accomplished with the aid of
either an electric or magnetic field. In the first case focussing is



termed electrostatic and takes place in the electric field between A,
and A,. An electron E moving at some angle to the device axis is
deflected by the electric field set up between the anodes. Proper
selection of the voltage difference on these electrodes ensures
focussing of the beam on one spot on the tube screen.

Magnetic beam focussing is achieved by a focussing coil
mounted into the tube neck. Deflection of the electron beam is
accompanied in the same manner as focussing that is either by an
electric field or by a magnetic field. The electrostatic system of beam
deflection consists of two pairs of vertical and horizontal deflecting
plates. An electron passing between two parallel plates to which a
certain voltage is applied, it will be deflected towards the positively
charged plate. There being two pairs of mutually normal plates, the
electron beam can be deflected in horizontal and vertical planes.

Magnetic field deflection is accomplished by two pairs of
deflecting coils mounted into the tube neck at right angles to each
other. The greater the magnetic-field intensity H and the lower the
voltage V which accelerates the electrons, the greater is the beam
deflection. The tube screen is a semitransparent thin layer of a
luminous substance.

Most cathode-ray tubes are oscilloscopes used to display rapidly
changing voltages and currents.

EXERCISES
I. Find in the text synonyms for the following words:
different, to produce, to supply, relative to, at once, to occur, to get,
speed, to use.
II. Translate the following expressions. Use them in sentences of your
own: with respect to, either ,in the same manner, at right angles,
simultaneously.
II1. Translate the following terms:
cathode-ray tubes, the focussing system, beam-deflecting systems.
Luminescent screens, the control electrode, the electron beam current,



the electron stream, the electron beam focussing, the magnetic beam
focussing, the magnetic field deflection, the magnetic field intensity,
the beam deflection, the horizontal deflecting plates.

I'V. Translate into English:

DJEeKTPOHHO-Ty4€eBble TPYOKH LIMPOKO HCIHOJB3YIOTCS B PA3IHMYHBIX
orpacisix paauorexHuku. [lo cBoelr koHcTtpykiuu OJIT cocrout u3
katona K, cucrembl (HOKYCHPOBKM D3JEKTPOHHOIO TIOTOKAa U
OTKJIOHSIFOIIEH cucTeMbl. V3MeHsis OTpuUATeNbHbIA MOTEHIHAI
YIOPaBISIONIETO  JIEKTPOJAa  OTHOCHTENBHO  Karoja,  MOXKHO
peryiIMpoBaTh BEIMYMHY OSIIEKTPOHHOTO ITOTOKA M TAaKHUM 00pa3zoM
MEHSTh SIPKOCTh CBETOBOTO IISITHA HA JKpaHe.

@®oKycHpOBKa MEKTPOHHOTO TOTOKA B Y3KHI JIyd OCYIIECTBISIETCS C
MTOMOIIBIO HJIEKTPUUYECKOTO MIIM MAarHUTHOTO MOJIS.

V. Put questions to the text.

VI. Retell the text according to the following plan:

a) The CRT, its construction and application; b) The adjustment of the
electron stream; c) Electron stream focussing into a narrow beam; d)
Magnetic and electrostatic beam deflection.

VII. Explain the principle of a cathode-ray tube operation.

VIII. Write a summary of the text.

TEMA 3.5. QJIEKTPOITPOBOJUMOCTDb
CONDUCTIVITY

- Today we shall speak about classifying materials according to their
electrical properties.

There are many ways of classifying materials. The one we shall
speak about is based on the ability of

a material to conduct electricity. But first, answer my question: do
only electrons take part in conductivity?



- No, not only electrons. Other charged particles also take part in
conductivity. Therefore one can say that conductivity is the result of
the motion of charged particles.
— Does the ability of the — material to conduct current
depend on the number of charged particles inside the material?
—Yes, it is directly proportional to the number of charged
particles inside the material that can be setin motion.
— Am I right to say that not all electrons, but only free electrons
take part in conductivity?
— Quite right. Metals, for example, having many free electrons, can
readily conduct current at room temperature such materials are called
conductors. I can add that there are materials which have very few
(or no) free electrons. They are called insulators.
— And what do you know -about selenium, silicon and
germanium?
— These are semiconductors.

— They have more free electrons than insulators, but fewer than
conductors.
— Does the conductivity of — metals depend on temperature?
— Yes, the higher the temperature, the lower the conductivity.
— Is there the same dependence in semiconductors?
— No, in semiconductors the = — conductivity increases, if the
temperature rises, but within certain limits.

ability - cmocoGHOCTH

according to -Ha OCHOBaHHWH, COITIACHO YEeMY-JI.
add -omonHATh, 100aBIATh

addition- moronHEHNE

in addition to -k TOMy e, KpoMe TOro

also - Taxxe

base v -OCHOBBIBATh

basic -ocHOBHOI

certain- ornpeeIeHHbIN



charge n, v- 3apsn; 3apsoKarhb
consider- paccmarpuBath
consideration - paccMOTpeHHE
€asy -HEeTPYJIHbIW, JIETKU
explain - 0OBACHATH

explanation - oObBsICHEHHUE
few -mano (c ucUnCIIEMBIMU CYIIECTBUTEIBHBIMN)
a few - HecKoJIbKO

free- cBOOOIHBII

germanium - TepMaHui

high - BbICOKHMIA

limit n, v -nipenien; orpaHuYUBaTh
limitless- GecnipenenbHbIHA

low- HU3KMI

move V- JIBUTaThCs

motion - JIBIKEHUE

number -4uciO

a number of -psiz, HECKOJIBKO
particle- yactuma

property -CBOMCTBO

silicon - KpeMHUIA

such -Takoii

such as -Takoil kak

take part in (took; taken)- mpuHHMAaTh yyacTHe B
therefore -mosTomy

way -crioco0

I. Translate without a dictionary.

1. Materials can be classified according to their electrical properties.
2. This method is based on the ability of a material to conduct
electricity. 3. What materials are called conductors? 4. The materials
that have very few or no free electrons are called insulators. 5.
Electronics is defined in an English dictionary as "the study of



conduction of electricity in a vacuum, in gases and in
semiconductors". 6. When the cathode is heated, it emits electrons. 7.
The electrons are repelled toward the plate by the negative voltage on
the cathode. 8. The electrons are attracted by the positive voltage on
the plate. 9. If a negative voltage is applied to the plate, current does
not flow.

II. Translate into Russian:

There are many ways of classifying materials. The one we shall
speak about is based on the ability of a material to conduct
electricity,—CyImiecTByeT = MHOTO  CHOCO00B  Kiaccu(UKauu
MatepuaioB. ToT (croco0), 0 KOTOpOM MbI OyJIeM rOBOPUTH, OCHOBaH
Ha CIIOCOOHOCTH MaTepHualia MPOBOAUTH IEKTPHUECTBO.

1. There are many types of robots; the ones,-we are going
(cobupatncs) to discuss today, are the robots of the 3rd generation
(mokosneHwue).

2. The new computer is more powerful than the one put into
service last year.

3. That semiconductor device is more efficient than the one
under consideration.

TEMA 3.6. MATEPUS, JIEMEHTBI U ATOMbI

1. Ilepeseoume mexcm Oe3 cnoeaps u ckaxcume, KaKue
OONOTHUMENbHBLE OAHHbLE O NPOBOOHUKAX U UZ0IAMOPAX COOEPHCAMCI
8 9MoM meKxcme.
Classifying Materials

There are many ways of classifying materials. The one we shall
use here is based on the ability of a material to conduct electricity. It is
known that conduction takes place as a result of the motion of charged
particles, usually electrons. The ability of any material to conduct
electricity is directly proportional to the number of charged particles
inside the material that can be set in motion. Materials (for example



metals), that have relatively large numbers of free electrons, readily
conduct electric current and are called conductors. Other materials
having very few (or no) free electrons do not readily conduct electric
current under normal conditions (ycnoBue) and are called insulators. It
should be realised ! that the terms (Tepmun) 'conductor' and 'insulator'
are not absolute, that is*> some conductors do not conduct as well as
other conductors, while (B To Bpems kak) some insulators do not
insulate as well as other insulators.

[TPVIMEUYAHVIA
' it should be realised — cnenyer yuects
% that is — To ecTb

2. I[loobepume K pycckum cio8am coOOmeemcmeayiouue aHeIuticKue
aksusanenmol. Obpamume enumanue Ha mo, umo epynnoi A, b, B
UTTIOCIPUPYIOM HEKOMOopble UObL NEPeo0a AHIUUCKUX 2NA20NbHBIX
Gopm, oxanuusarowuxcs Ha -ing’

A. 1. yBenuuuBarouuii; 2. UMEIOMINM; 3. TTPOUCXO/SIIINIA,

4. cpaBHHMBAIOUIMK; 5. TOKa3bIBalomui; 6. paboTaromuid; 7.
ONMCHIBAOIIU I

1. comparing; 2. describing; 3. having; 4. occurring;

5. operating; 6. showing; 7. increasing

b. 1. naBas B pe3ynbrare; 2. UCONB3YS; 3. ynpasisis; 4. TOKa3bIBas; S.
naBasi; 6. Ha3bpIBasi; 7. yMEHbIIas

1. proving; 2. calling; 3. giving; 4. controlling; 5. decreasing; 6.
using; 7. resulting in

B. 1. mporpammupoBanue; 2. knaccudukamnms; 3. HarpeBaHue; 4.
W3TOTOBJICHUE; 5. KOHAUIIMOHUPOBaHUE; 6. aHanu3; 7.
AIIEKTPOTIONIUPOBAHNE

1. heating; 2. electropolishing; 3. analysing; 4. programming; 5.
conditioning; 6. making; 7. classifying



3. Iloobepume K pyccKum npeoodceHusM cOOmeemcmeayiouuil
nepegoo.

A. Onu 3apspkarot. ..— 1. They are charging. ..; 2. They were
charging. ..; 3. They will be charging. ..

b. Oto mpoucxoamo. ..— 1. This is taking place. ..; 2. This was taking
place. ..; 3. This will be taking place..,

B. Bona Tekna. ..— 1. The water is flowing. ..; 2. The water will be
flowing. ..; 3. The water was flowing. ..

I'. Tox Gynet mpoxoauts. ..— 1. The current is passing. ..; 2. The
current will be passing.,..; 3. The current was passing. ..

4. Iloobepume K anenUCKUM NPEOSIONCEHUAM COOMBEMCMBYIOWUL
nepesoo, obpawas ocoboe sHumanue Ha 'ing-gpopmy’.

1. Our laboratory is now developing a new semiconductor device.

2. Developing a new semiconductor device our laboratory had to
solve many problems.

3. The laboratory developing a new semiconductor device has to
solve many problems.

a. JlaGoparopwus, pazpabarbiBaroiiasi HOBOE MOJIYITPOBOIHUKOBOE

YCTPONCTBO, JOJIKHA PELIMTh MHOTHE TPOOIEMBI.

b. Pa3paOarbiBast HOBO€ OITYIPOBOAHUKOBOE YCTPOMCTBO, Hallla
naboparopusi 10JKHA ObUIa PEHINTh MHOTHE IPOOJIEMBI.

c. Hama nabopatopus ceitfuac pazpabaTbiBaeT HOBOE
IIOJIyIIPOBOAHUKOBOE YCTPOUCTBO.

5. 3anonnume nponycku coomeemcmeayiouuMu o CMuLCILY CI08AMU.
1. Electrons flow from the ... to the ... in a vacuum-tube diode. 2.

When heated a cathode ... electrons. 3. A three-element tube is called
a.... 4. The elements of a triode are called ..., ..., and ... . 5. The



process of converting an alternating current (AC) to direct current
(DC) is called ... .

6. [lepesedume anenutickuil mexcm, oopawjas GBHUMAHue Ha
8blOeIeHHble CL08A U CIOB0COUEMAHUSL

MATTER, ELEMENTS AND ATOMS

9 o
e/ o %SZ —Before speaking about the atomic structure I
@ é; must say that matter consists of one or more
XK;" y elements. Elements are substances that cannot be
® divided into other substances.
— And I shall give the definition of an atom. An atom is the smallest
particle of an element, which has all the properties of the element and
can take part in chemical reactions.
— What particles are there in an atom?
— In each atom there is a nucleus, containing a number of protons
(each proton has a positive electrical charge) and a number of
neutrons, having no electrical charge. The nucleus is surrounded by a
number of electrons. Each electron has a negative electrical charge.
The electrons orbit around the nucleus.
— How many protons are there in the nucleus? An atom has as

many — protons as it have electrons. This results in a zero electrical
charge of the atom.
— Could you add anything — about electrons?

— They orbit around the nucleus in several possible orbits. These
orbits are called shells. I am sure you know the structure of a silicon
atom, don't you?

- Yes, I do. There are fourteen protons in the nucleus of a silicon atom.
Fourteen electrons orbit around the nucleus in three orbits. The first or
inner shell contains two electrons and cannot hold any more electrons.
In the second shell there are eight electrons. It cannot hold additional
electrons either.



In the third shell, which is farthest away from the nucleus, there are
only four electrons. This outer shell can hold more electrons. I
remember that the outer shell of any atom is called its valence shell.
Yes. I shall add that the number of electrons in the valence shell is
known as the valency of the atom.

TEMA 3.7. TPAH3UCTOPBI U ITOJTYITPOBOJIHUKHU

SEMICONDUCTORS

Semiconductors are solids whose resistivity lies between those
of electrical conductors and insulators. Semiconductors are used in
computers, in radio and TV receivers, and in other electronic products.

Semiconductor devices perform many control functions. They
may be used as rectifiers, amplifiers, detectors, oscillators and
switching elements. Some characteristics, which make the
semiconductors such an attractive member of the electronics family,
are as follows:

1. Semiconductors are small and light in weight.

2. Semiconductors are solids. There is therefore little chance
that elements will vibrate. Element vibration in vacuum tubes was the
cause of microphonics.

3. Semiconductors require little power and radiate less heat than
tubes. They do not need warm up time and operate as soon as power is
applied.

4. Semiconductors do not undergo (moaBeprarbcs) the chemical
deterioration (mopua) which occurs in tube cathodes. The deterioration
of tube cathodes eventually results in unacceptable tube performance.

Silicon is the material of which most semiconductor devices are
presently constructed.

THE TRANSISTOR
Scientific interest in semiconductors led to the development of
the transistor. One advantage of the transistor is that it is small and



light, permitting miniaturization of electronic equipment. The
transistor operates with low voltages and uses little power. It does not
require any warm up period and operates as soon as power is applied.
A transistor has fewer circuit connections. A disadvantage of
transistors is their sensitivity to heat, but an advantage is that they do
not generate much heat.

There are many types of transistors. These (30. onu) may be
classified according to the basic material from which they are formed.
In this category we find germanium and silicon transistors. Most
transistors are now made of silicon. Transistors may be classified also
according to the process by which they are constructed. Here we find
various types of junction transistors and point-contact transistors.

Transistors may also be classified according to the number of
elements. Thus there are the triodes, or three-element transistor, and
the tetrode, or four-element transistor. They may also be classified
according to their ability to dissipate (paccemBath) power. Here we
find a wide range from the low-power (less than 50 mW) to the
high-power (2 W and higher) type.

Transistors come in different shapes and sizes. There are
variations also in the manner of mounting the transistor in the circuit.

EXERCISES

I. Review questions:

1. What is a transistor?

2. What do transistors replace?

3. What are two most frequently used varieties of semiconductors?
4. What structure do germanium and silicon have?

5. Why is a pure germanium crystal practically called a
non-conductor?

6. When do the current-conducting characteristics of the germanium
crystal change?

7. What procedure is known as doping?



8. What is type germanium?
9. What is an acceptor atom?
10. What is type germanium?

I. Make up an abstract of the text basing on the answers to the above
questions.

WI. Translate the international words without a dictionary: situation;
procedure, variety, popular, neutral, crystalline, mobile,
equivalent, trivalent, real, practically, radically

IV. Translate these synonyms and memorize them:

1. free (adj), loose

often (adv), frequently

substantial (adj), essential

instant (), moment

pair (n), couple, two

disrupt (v), break

procedure (n), process

create (v), build up

radically (adv), completely, entirely 10. variety (n), kind, change,
difference

V. Translate these verbs and learn them:

to replace, to rely, to introduce, to travel, to enter, to behave, to cancel,
to associate, to liberate, to permit

VXN R WD

TEMA 3.8. TEJIEBUJIEHUE
Television

It is true that an important thing can have a small beginning. JI
tiny nine-by-twelve inch box was the centre of attention for hundreds
of people at the 1939 World's Fair in New York. They were the first to
see a television set in action. Compared to today's TV shows of
underwater and outer space research, those first black-white pictures
were not very good. The pictures were only transmitted from one side



of the Fair territory to the other. But in 1939 they were of historical
importance.

Within a few days the news of television spread throughout the
world. A lot of people wanted fo have a look at the new invention.
Everyone was interested in it. But only few people owned television
sets in the next few years. When World War II broke out electronic
factories that began the TV production stopped making them and
started making war materials instead. When the war was over, TV sets
began coming off factory assembly lines. By 1958 there were millions
of them.

In a surprisingly short time people watched fewer films and
turned from newspapers and magazines to TV. In its short history
television has had great influence on people's life and way of thinking.
Rocket-launching, concerts and football and tennis matches can be
seen as they occur. The boundaries of time and space have
disappeared.

At present TV communication is provided with the help of a
system of artificial earth satellites so that people living in different
parts of the country and all over the world and in different time zones
are able to watch the central TV programs at the most convenient
hours.

Nowadays many countries also have cable TV, a system using
wires for the transmission of television programs (like telephone
calls). Cable television first appeared in 1949 as a means of
transmitting TV signals to rural and mountain areas far from big cities.
Cable television's next big step forward was made by the mid - 1980s.
Scientists announced that many technical problems had been solved
and in the future it would be possible via satellite and cable TV to use
more channels on a TV set at every home in the world.

Then we saw how a new technical invention, colour television,
was rapidly replacing black-and-white television. Recently it was
reported that the first pocket-size colour television set had been
developed. It was stated that a liquid-crystal display was used similar



to those on calculators and watches and that it weighed less than a
pound.

A few years ago it became evident that the next major advance
for TV would be digital television. In a digital system the usual
continuous signal is replaced by a digital code containing detailed
information on brightness, colour, etc. A digital TV set hangs on the
wall like a picture. Essentially, it is a minicomputer with a visual
display. Once a week you put the programs you likelnto the memory,
and TV set will automatically switch on the desired channel at the
right time. You can watch several programs simultaneously on
miniscreens and then produce one of them in full format. Also, the TV
set can automatically video-record the programs when you are absent
or occupied.

By the end of 1980s television has moved to a new and the most
important stage in its development since the appearance of colour
television. Technically it is called high-definition television (HDTV) or
Fli-Vision. This is a television of the 21-st century. This revolution
was started by Japanese manufacturers when they developed a new
video system with a picture resembling a wide-screen film more than
traditional television. The new system doubles the number of lines, as
well as increases the screen's width-to-height ratio. The result is a
picture five times shaper than in the existing TV sets. This
revolutionary system was used during the Seoul Summer Olympics.
Since 1990 a new communication satellite has begun to offer regular
Hi-Vision service direct to tiny antennae on houses' roofs. By the year
2000 HDTV equipment will likely find its application not only in
homes, but also in industry, medicine, even film production.

Vnpaosicnenue 1.  Vkaowcume, kakue u3 cireoyroujux
VIMBEPHCOEHULl  COOMBEMCMBYIOM COOEPIHCAHUIO MEKCMA.

1. A lot of people owned television sets in the first years after its
invention.

2. First television black-and-white pictures were excellent.



3. But only few people owned television sets in the next few years
after their appearance.

4. Black-and-white television was rapidly replacing colour television.
5. First television black-and-white pictures were not very good.

6. Only a few years ago colour television was rapidly replacing
black-and-white television.

7. When the war was over, TV sets stopped coming off factory
assembly lines.

8. After World War II TV sets began coming off factory assembly
lines.

Ynpaoicnenue 2. [Ipouumatime ciedyrowue cio8ocouemanusi U ci08d

U3 mekcma u nocmapatimecs 002a0amuvcsi 0 3HA4eHUU 8bl0eeHHbIX

€108 8 OGHHOM KOHmMeKCme.

A) 1. TV sets began coming off factory assembly lines

2. on people's life and way of thinking

3. it weighed less than a pound

4. the desired channel

5. when you are occupied

B) Iloobepume « kasicoomy cnogy uau Cio80couemaHuro

coomgemcmeayroujee OAHHOMY KOHMEKCmY 3HaYeHue

- unit of weight

- programme

- busy with smth.

- where parts of large machines are put together in mass production
- the way you think

Ynpaoscnenue 3. Haiioume 6 mexcme cnoea cell, network, area, set u
gvlOepume npasuibHoe onpeoeieHue 8 OAHHOM KOHMeKCMe.

A cellular phone (cellphone) is a lightweight, portable radio
transceiver, which can transmit and receive calls anywhere in cellular
network area. It is a mobile telephone, which communicates through
base stations situated in areas called cells. Cell is a subdivision of



communication area in a cellphone network. In the network, the same
frequencies can be used for many different telephone calls at the same
time. Each cell has its own small electronic base station and set of
transmission frequencies. The sizes of the cell vary between 1 km to
about 30 km across, depending on the output power of the cellphone
transmitter.

a) a small room for one person

b) apparatus for producing electricity by chemical action

c) a compartment in a larger structure (e.g., in a honeycomb)

2. network

a) a system of lines that cross

b) a complex system if interconnected radio and TV devices

¢) a connected system

3. area

a) a zone, region, district

b) surface measure

c¢) range of activity

4. set

a) a number of smth. of the same kind

b) radio, TV, phone apparatus

¢) direction

Ynpaosicnenue 4. [loobepume k enazonam u cio8oco4emanusim 8
KOJIOHKe A 211a2onvl ¢ mem e 3HaueHuem U3 KoiouKu B.

A

1. link up to

2. exchange news

3. send a signal, message, fax

4. show

5. take the place of

6. have, possess

7. make it illegible

8. have

B.



a. contain

b. connect

c. replace

d. make it difficult and impossible to read
€. own

f. communicate

g. transmit h. indicate

Vnpascnenue 5. 3amenume 6videnennoe ciogo uiu cio8ocoyemanue
Opyeum Cl1080M ¢ mem Jiee 3HaUeHUuem 8 OaHHOM KOHMeKCme.

1. A Fax system can now send texts, graphics and documents to
several places at the same time in less than a minute. The information
may have photographic images as well as words. The latest Fax
machines must be linked up to a special digital phone line. A few
second's interference (momexu) on the phone line can make several
lines of a document or text illegible.

2. Digital systems of information transmission have taken the place of
analog systems in the last 25 years.

3. Most phones now have memories to store frequently used
numbers. Some telephone manufacturers make phones with LCDs
(liquid-crystal displays) which show the duration of calls.

4. Before World War II few people had television sets.

5. A lot of people have cellphones, answerphoncs and mobile phones
now.

6. It is possible to exchange news with people in most parts of the
world by telephone.

Vnpaosicnenue 6. 3anonnume nponycku enazonamu connect, transmit,
communicate u NPOU3BOOHBIMU CILOBAMU.

1. A small radio receiver called a radiopagcr makes it possible for
people to ... with each other wherever they are.

2. Data ... services, known as teletext ... text and graphics over a long
distance as part of the television video signal.



3. In telecommunication the information can be directed between ...
and receivers by cables of various kinds.

4. The lines which ... telephones within a building are the simplest
type of ... line.

5. Mobile phone systems normally do not ... directly with other
mobile phones. They send messages to the control base station.

6. How long will the ... of the new telephone take?

7. You can now ... your computer to computers all over the world by
means of the Internet.

CONVERSATION

1. Critics usually say that the young people are too passive and too
lazy because they watch TV so much now.

2. We don't need the telephone, telegraph and television

TEMA 3.9. YCHJIUTEJIb
AMPLIFIERS

1. We are finally ready to apply the knowledge we gained in previous
sections about electrons, vacuum tubes and transistors to some
practical matters.' In the following sections we shall consider a variety
of circuits employing electron tubes and transistors. Circuits are
combinations of tubes or transistors with other components, such as
resistors, capacitors and inductors, and form the basic building blocks
of electronic systems: radio, automatic computer and so on. To
understand the systems, you must be familiar with the circuits that
make them up.

2. In this section we shall discuss amplifier circuits, or more
specifically, audio amplifiers. An amplifier is an electron tube or
transistor circuit, which builds up an ac signal applied to its input. It is
called a voltage amplifier if the magnitude of the output voltage from
the amplifier is considerably greater than that of the input voltage. As



a matter of fact the ratio of the output voltage to the input voltage is
called the amplification or gain of the amplifier.

3. There are also so-called power amplifiers. These are similar to
voltage amplifiers, except that their main purpose is to supply a
considerable amount of power i. e. voltage times current to the output
or load circuit, although the ac input signal may not draw any grid
current and, hence, the input power may be zero.

4. When a number of amplifiers are hooked up in series so that the
output of one serves as the input to the next amplifier stage, the
function of the early stages is usually to build up the voltage to a high
level, while the last stage builds up the power to a level sufficient to
operate an output device. Audio amplifiers amplify electrical ac
signals that have a frequency range corresponding to the range of
human hearing, or from about 20 to 15,000 cycles per second.

Commentary
1. to some practical matters — Ha mpakTuke

EXERCISE
Review questions:
. What do often electronic systems involve?
. What is an amplifier?
. What is a voltage amplifier?
. What is the amplification or gain of the amplifier?
. What is the main purpose of power amplifiers?
. In what way are a number of amplifiers connected?
. What do audio amplifiers amplify?

NN DN B~ WA=

II. Make up an abstract of the text basing on the answers to the above
questions.

III. Define to what patts of speech these words belong and translate
them:



user, usage, misuse, useful, useless, usefulness, useless-ness, usefully,
uselessly; various, variously, variable, variation, variety; converter,
reconvert, conversion, conversely

IV. Translate these synonyms and memorize them:
1. magnitude (n), value, size, largeness, meaning
2. understand (v), realize

3. make up (v), constitute, form, build up

4. considerably (adv), very, greatly, substantially
5. calculate (v), compute

6. sufficient (adj), enough

7. purpose (n), goal, aim, objective

8. matter (n), affair, business

9. similar (adj), alike, the same as

10. as a matter of fact, in fact, in effect

V. Brush up these words and word combinations:
as a matter of fact, except that, finally, in turn, such as, and so on, a
number of, while, considerably, similar
TEMA 3.10. TEXHUKA BE3OITACHOCTH

Brinonuenue ynpaxsHenuit no yueouuky Jlyrosoii A.JI.
[IpomesxyTouHast KOHTpOJIbHAs paboTa.

I. ITpounTaiite TeKCT U nepeBeauTe (MMCbMEHHO) BTOPOH ab3ail.

Elements of radio systems

1.Now that you have an overview of how radio waves propagate,

let’s take a look at how they are generated. The primary
components in an HF radio system fall into three groups:



transmitters, receivers, and antennas. In many modern radio sets, the
transmitter and receiver are contained in a single unit called a
transceiver. In large, fixed systems, transmitting stations and
receiving stations are customarily at separate locations, often
controlled from a remote third site.

2.The transmitter may contain filters that are used to ,, clean up”
its output. A band pass filter removes noise, spurious signals, and
harmonics generated in the exciter, or output frequency harmonics
coming from the power amplifier. This process reduces interference
with adjacent communications channels.

3.All modern HF receiving systems include an RF input
filter/amplifier, a series of frequency converters and intermediate
frequency (IF) amplifiers, a demodulator, and a local oscillator
frequency synthesizer. To function, the receiver selects a desired
signal, amplifies it to a suitable level, and recovers the information
through the process of demodulation, in which the original
modulating signal is recovered from a modulating carrier. With
contemporary radio equipment, many of these functions are
performed digitally.

II. OTBeTBTE HA BONIPOCHI K TEKCTY:

1. Which primary components in HF radio system do you
know?

2. What does a transmitter consist of?

3. Aband pass filter removes noise, spurious signals, and
harmonics generated in the exciter, doesn’t it?

4. Do the modern HF receiving systems include an RF input

filter/amplifier?

III. [laiiTte aHITIMHCKHE SKBHUBAJICHTBI PYCCKUX CJIOBOCOYETAHUN B
CKOOKax.



1. When (Tok) to be measured are very small, one should use
(rampBaHOMETD).

2. (BomwsrMmertp) is a device to be used for (u3mepenus pa3HOCTH
MOTEHITMAJIOB) in a circuit.

3. Insulators are materials having (HH3K0€ COPOTHUBIICHUE).

4. (Tox Gonpmoit BenmuuuHbI) Must be applied to (u3omaTopam)
in order to make them conduct.

5. (Yem BeImEe compoTHUBICHHE H30JsTOpa) the greater the
applied voltage must be.

6. Metals (yBemmumBatot) their resistance when (Temmeparypa
BO3PACTaeT).

IV. ConocraBbre pycCKUE U aHIJIMICKUE CIIOBA.

1. law A. conpoTUBIEHUE

2. current B. cHabxarp

3. voltage C. mpunaraTh, IPUMEHSThH
4. to supply D. ymenpmars

5. resistance E. nepemenHbIii

6. to apply F. 3akon

7. frequency G. yactoTa

8. to decrease H. snexrpuueckuii Tok
9. alternating I. nanpskeHue

10. flow J. Teuenue

V. CocraBbre NpeIoKEeHUs U3 CIEIYIOIINX CIIOBOCOYETAHUM.

1. Nowadays electronic | 1. airplanes, ships, trains and cars having

devices built-in electronic circuits and instruments.
2. We are surrounded 2. is being used more widely at home and
3. There are in office.

4. A personal computer | 3. without electronically, controlled
5. People are carried by [ machine-tools.




6. The modern | 4. with electronics everywhere in everyday

production is | life and at plants and factories.

unthinkable 5. scientific research without computers.

7. It is impossible to [ 6. are in general usage.

imagine 7. electronic watches we wear, telephone,
radio and TV sets we speak, listen to and
watch.

KOHTpOJIBHLIC 3alaHuA OJid TCKYIICTO KOHTPOJIA.

KOHTPOJIBHAS PABOTA I1IO TEME 3.3.
Test 1

L Find the correct answer out of the three given to each question:

1. Which of the following tubes consists of a cathode and a plate: a
triode tube, a diode tube, a tetrode tube

2. Which of the following charges repel each other: like charges,
unlike charges, positive and negative charges

3. Which of the following charges are emitted from the cathode of an
electron tube: unlike charges, positive charges, negative charges

4. Which of the following charges in respect to the cathode must
have an anode to transmit the direct current: positive charges, negative
charges, neutral charges

5. Which of the following is established within the tube by
applying a potential difference: an electric field, ionization,
de-ionization

Test 2
L Find an antonym (a), (b), (c) or (d) to the word in bold type:
1. To attract electrons — (a) produce; (b) conduct; (c) repel; (d)
lose
2. To stop the plate current — (a) measure; (b) transfer; (c)




convert;

(d) start

3. Closed circuits — (a) open; (b) internal; (c) external; (d) different
4. A constant value — (a) high; (b) variable; (c) low; (d)
abnormal

5. A simple structure — (a) heavy; (b) light; (c) complicated;

(d) modern

6. To increase the stream of electrons — (a) obtain; (b) decrease;
(c) change; (d) stop

7. The best method — (a) unknown; (b) main; (c¢) worst; (d)
principal

8. The electrons are strongly repelled — (a) weakly; (b) never;

(c) always; (d) quickly
1. Find an antonym (a), (b), (c) or (d) to the word in bold type:

3. To attract electrons — (a) produce; (b) conduct; (c) repel; (d)
lose
4. To stop the plate current — (a) measure; (b) transfer; (c)

convert; (d) start

3. Closed circuits — (a) open; (b) internal; (c) external; (d) different
9. A constant value — (a) high; (b) variable; (c) low; (d)
abnormal

10. A simple structure — (a) heavy; (b) light; (c) complicated;

(d) modern

11. To increase the stream of electrons — (a) obtain; (b) decrease;
(c) change; (d) stop

12. The best method — (a) unknown; (b) main; (c¢) worst; (d)
principal

13. The electrons are strongly repelled — (a) weakly; (b) never;
(c) always; (d) quickly

9. To be connected externally—(a) indirectly; (b) directly;

(c) strongly; (d) internally

6. Electrons emitted from the cathode of an electron tube are...



(a) positive electric charges; (b) positively charged particles; (c)
negative electric charges.

7. An electric field is established by applying to the electrodes...

(a) heating energy; (b) a potential difference; (c) light energy.

8. Electron current flows in the diode only when...

(a) the plate is made negative; (b) the plate is made positive; (c) the
plate has no charges.

9. Electron current flows in the diode only when...

(a) the cathode is made positive; (b) the cathode has no charges; (c)
the cathode is made negative.

10. At a given operating temperature the total number of

electrons emitted by the cathode of a diode is always...

(a) different; (b) the same; (c) increasing.

11. The cloud of electrons formed in the space between the cathode
and the plate is called...

(a) a space charge; (b) an interelectrode space; (c) a positive external
charge.

KOHTPOJBHAS PABOTA I10 TEME 3.4.
Test 1

Find the correct answer out of the three given to each question:

1. Which of the following tubes converts an electrical signal into a
visual one:

a) a diode tube b) a triode tube ¢) a cathode-ray tube

2. In which of the following devices a cathode-ray tube is used:

a)a radio-receiver b)an ac amplifier c)an oscillograph

3. Which of the following particles are to be removed from the
cathode-ray tube when it is operating: a)electrons b) neutrons c)gas
molecules

4. By means of which of the following fields the electron deflection is
produced in the above mentioned tube:



a) a magnetic field b)an electrostatic field c)the combination of
magnetic and electrostatic fields
5. Which of the following parts of the cathode-ray tube is used for
producing a narrow beam of electrons:
a)an electron gun b) plates of the deflecting system c)a fluorescent
screen
6. Which of the following parts of the cathode-ray tube the
investigated signal enters:
a)the electron gun b)the vertical deflecting plates c)horizontal
deflecting plates

Test 2

L. Find Russian equivalents for the English verbs:

1. mount (a) »xenarp

2. combine (b) cuurars, paccmarpuBarh
3. deflect (c) ciryuarbes, MOSIBISATHCS
4. consider (d) momemarh

5. adjust (e) mpou3BOAUTH

6. place (f) oObenuHSITH(CsT)

7. desire (g) coxpararb

8. abbreviate (h) otknoHATH(CsT)

9. produce (1) MOHTHpPOBaTh

10. occur (j) peryampoBarhb

II. Find Russian equivalents for the English words and word
combinations :

1. readily (a) uHaue

2. otherwise (b) mocpencTBom

3. letus (c) cpenn

4. in effect (d) nmerko

5. among (e) mocme; moce Toro Kak
6. such as (f) namaiite

7. by means of (g) Takoil KaK; Kak
Harpumep



8. after (h) xax ... Tak u

9. both ... and (1) uHOT A, CITyYaitHO
10. occasionally (j) B IeHCTBUTENHEHOCTH
Il. Find Russian equivalents for the English words and word
combinations:

1. besides (a) ToT Ke caMbIit
2. inorder to (b) mpu ycnoBuu, ecnu
3. the same (c) Takoit
4. provided (d) xpome Toro, moMuUMO
5. such (e) moboit
6. how (f) oTrHOCHTENBHO
7. relatively (g) Bmomaw, Mo
8. any (h) mocpencTBom 3TOTO
9. along (1) kak
10. thereby (j) ans TOro, 9TOOBI
IV. Match these synonyms .
1. give off (a) in effect
2. means (n) (b) emit
3. hence (c) stable
4. speed (d) precise
5. steady (e) highly
6. period (f) velocity
7. accurate (g) rapidly
8. in fact (h) therefore
9. quickly (1) cycle
10. very (j) way
Test 3

Find a synonym (a), (b), (c) or (d) to the word or word combination in
bold type:



1. The process takes place — (a) shows; (b) indicates; (¢) means;
(d) occurs
2. To accelerate electrons — (a) conduct; (b) focus; (c) emit;
(d) speed up
3. To regulate a device — (a) produce; (b) fix; (c) adjust; (d) construct
4. To choose a conductor — (a) apply; (b) use; (c¢) connect; (d) select
5. A broad beam — (a) long; (b) wide; (c) light; (d) short
6. An electron beam — (a) flow; (b) ray; (c) gun; (d) device
7. To indicate the polarity — (a) represent; (b) show;(c) use; (d)
provide

8. To guide electrons — (a) liberate; (b) conduct; (c) give off; (d)
accelerate
9. Adifficult job — (a) task; (b) work; (c) situation;(d) position
10. The applied technique— (a) machine; (b) instrument; (¢) method;
(d) device

11. To consist of elementary particles — (a) knock out;(b) depend
on; (c¢) find; (d) be made up of

12. To investigate the voltage—(a) research; (b) determine; (c) know;
(d) measure

13. A highly sensitive device — (a) good; (b) new;(c) very;
(d) modern

14. Several devices — (a) a lot of; (b) the same; (c) five;(d) a few
15. The battery supplies energy — (a) uses; (b) changes; (c)
furnishes; (d) adjusts

16. To move rapidly — (a) in the same way; (b) quickly; (c) slowly;
(d) quietly

17. Accurately obtained trace—(a) usually; (b) earlier; (c) exactly;
(d) previously

18. The image of the input signal — (a) form; (b) speed; (c) period;
(d) representation

19. The essential part of — (a) main; (b) other; (c) second; (d) last
20. The same kind of matter — (a) work; (b) substance; (c) energy;
(d) voltage



Test 4

Finish each sentence choosing one of the three variants (a),

(b) or (c) based on the texts from Section V:

1. Cathode-ray tubes provide... (a) the generating of the sound
waves; (b) amplification of low electrical signal; (c) a visual
representation of voltage and current waveforms.

2. Cathode-ray tubes consist of...

(a) one basic component; (b) two basic components; (c) three basic
components.

3. One of the essential parts of a cathode-ray tube is...

(a) an electron gun; (b) a source of positive voltage; (¢) a transistor
amplifier.

4. A narrow beam produced by an electron gun accelerates focuses
and consists of...

(a) positive 1ons; (b) electrons; (¢) protons,

5. A deflection system...

(a) produces electrons; (b) deflects the electron beam;(c) is the source
of electrons.

6. A fluorescent screen produces...

(a) an electron beam; (b) an alternating current; (c) a spot of
visible light.

7. The fluorescent screen is covered with...

(a) fluorescent materials; (b) conducting coating of carbon particles;
(c) a thin copper coating.

8. The essential parts of a cathode-ray tube are housed in...

(a) a hollow cylinder; (b) a glass envelope; (c) a metal box.

9. The method used for removing the electrons from the screen and
returning them to the cathode is...

(a) to place the Aquadag coating; (b) to remove the cathode; (c) to
place an anode battery.

10. The essential part of all oscillograph and TV receivers

is...



(a) a transistor oscillator; (b) a cathode-ray tube;(c) a generator
of the alternating current.

3AJAHMS 111 CAMOCTOSITEJIbHOM PABOTHI
TEXT 1

Read the text « What is Energy? » and try, to understand its basic
contents.

What is Energy?

"Energy" can best be described as a source of power which is
used to do work. There are various forms of energy: energy of
movement, energy in materials such as coal or wood and energy in
nature. Natural energy is in the power of the wind, the power of water
and in the heat of the sun. All forms of energy are important, whether
man-made like electricity, or natural like wind-power. Perhaps the
energy that comes directly from the sun is the most important for
without it all life on the earth would soon die. The sun gives out
energy in the form of light and heat to plants or animals or people and
helps them to grow. As the plants receive energy from the sun, they
give out oxygen, which is necessary for human and animal life. The
oxygen is taken into the blood supply, which feeds the body. Human
beings also take in energy from the sun this alone is not enough for a
person to live. People also need other forms of energy which they get
by eating plants and the neat of animals.

People have always worked. A long time ago, all the work was
for survival. As the amount of work grew, the amount of power
needed to do this work also grew.

Finding the power of fire was an important step in the changing
and growing use of energy. It was probably discovered by accident
when the sun made something burns - perhaps a dry tree in a hot



summer. Soon it was controlled and fire could be used as a source of
energy. There were many things in the world which would burn and
they could be found easily. There were plenty of bushes and trees and
there were also pieces of black rock which would also burn; this black
rock was coal. There were also pools of oil which burned.

All these things which burn in the air are called fuels and they
are all natural materials.

Comprehension check
. What is energy?
. What are the various forms of energy?
. What are the man-made forms of energy?
. What are the natural energy sources?
. Why is the energy of the sun so important?
. Is it enough for a person to live?
. In what way was the power of fire discovered?
. What is a fuel? Give three examples of fuels which are used at the
moment.

OO DN K~ W —

Language Study

1. Explain what these words mean:
Oxygen; fuels; accident; by accident; solar energy, amount, power.
2. Find a word which means the same as these words:

a. force e. the supply of something

b. Part of the air f. a lot of

c. provide g. significant

d. quantity h. water or another liquid gathered

in one place, usually outside
3. Find the nouns from these verbs: For example, to receive -
reception a. discover
e. use b. move f. grow c. survive, g. insulate d. describe h. die
4. Write sentences to show the difference in meaning between the



following pairs of words.

a. Whether weather d. pull pool g. food feed
b. meet meat e. sun solar h. wind n. wind v.
C. piece peace f. blood bleed 1. disused misused

unused abused

5. Open the brackets putting the verbs in the Simple Past.

A lot of coal (be found) on the earth many years ago but most of
the coal (can) only be found under the ground. The reason for this is
that coal (be made) by trees which (die) millions of years ago. The
trees (sink) into mud which was carried along by rivers; and the wood
slowly (change) into coal. The coal (be buried) deep in the ground by
the movement of rooks, earth and plants which (press down) on it and
(form) different layers above it. When people first (look) for coal
under the ground, there (be) many accidents and coal-mining (be) a
very dangerous job.

Oil (be) made from very small sea animals. When they (die),
they (sink) to the bottom of the sea. The weight of heavy rocks (push)
all the dead bodies together and after many millions of years, they
(change) to oil. When oil (be discovered) under the ground, the gas
was not considered useful. It (be seen) only as one more problem in
the search for oil and (be burned) off so that the oil (can be) reached
more quickly. But after many years of burning off the gas, it (be
realised) that the gas (be) also a useful fuel.

Activities

1. Both water and wind power are cheap forms of energy. They
are easily available but one can find certain problems while these
forms of energy are produced. What are they?

2. Energy has become a source of political power and a source
of problems because the industrial nations of the earth depend very
much on their energy supplies. Discuss the problem.

Use the introductory phrases.



1. Let us start with (look at, turn to, proceed to) ...

2. I think (believe, suppose) ...

3. In my opinion, as far as I know, as far as I can judge, for all
know ...

4. It has been (will be) shown (pointed out, considered) that...

5. It is evident (obvious, unlikely, doubtful) that ...

TEXT 2

Read the text « the Discovery of Radioactivity » and try, to understand
its basic contents.

The Discovery of Radioactivity

The discovery of radioactivity was due more or leas to pure
accident. Once during the year 1896 Henry Becquerel, professor of
physics at the Sorbonne obtained a preparation of uranium bisulphate
for the purpose of studying the phosphorescence of this substance. But
his interests were drawn in some other direction, and he threw the
material into one of the drawers of his work-table.

Now it happened that in this drawer was a box containing some
unexposed photographic plates, and the ampoule of uranium
bisulphate fell right on top of that box, remaining there undisturbed
for several weeks. Intending to take some photographs, Becquerel
finally opened the drawer, pushed aside the ampoule with the
forgotten preparation, and took out the box with the plates. But when
he developed his photographs he found that the plates were badly
spoiled as if they had been previously exposed to light. This was very
strange, since the plates had been carefully wrapped in thick black
paper and never yet opened. The only object in the drawer that might
have been responsible for the damage was the preparation of uranium
bisulphate, which had for so long rested so close to the plates. He
repeated the experiment with some new plates. But this time he



deliberately placed an iron key from one of the drawers between the
photographic plate and the hypothetical source of the mysterious
radiation.

A few days later a diffuse silhouette of the key began to appear
slowly against the darkening back ground of the negative. Yes, it
definitely was a new kind of radiation coming from the atoms of
uranium, a radiation that easily penetrated materials nontransparent to
ordinary light but was still unable to pass through the thickness of an
iron key.

Subsequent investigations have shown that the only other
element known at that time capable of the same type of spontaneous
radiation was .thorium, the heaviest element after uranium; but the
laborious search undertaken by a scientific French Couple, the Curies,
soon led to the discovery of entirely new radioactive elements, one of
them was called radium and the other polonium, in honors of Madame
Curie's native country.

Comprehension check

1. Who discovered radioactivity?

2. Did it happen quite by chance?

3. How did Becquerel find a new kind of radiation coming from
the atoms of uranium?

4. What other elements were capable of the same radiation?

5. Who discovered radium and polonium?

Language focus
1. Find a word which means the same as these words a. a small,
sealed, glass capsure;
b. intentionally, on purpose; c. to force a way into the inside of d.
obscure, secret, incomprehensible; e. opaque, not transparent; f.
following or coming after; g. ground at the back, the space behind the
principal figures of a picture; h. clean, mere; 1. an aim, end, target



Jj. matter; k. a box.

2. What are the nouns connected with the following verbs?

1. discover 4. appear 7. diffuse

2.expose  5.conclude 8. penetrate

3.invent 6. analyse 9. experiment

3. Translate into Russian paying attention to different meanings of the
word "time".

a. The only other element known at that time capable of the

same type of radiation was thorium.

b. This time he deliberately placed an iron Key between the
photographic plate and uranium.

c. We shall study the XIX century ideas of the atom and at the same
time we shall have to consider statistical mechanics.

d. Five times six is thirty. e. It is time to clear up the mystery.

f. I am sorry to interrupt you, but your time is up. g. The activity of
radium is several million times that of uranium.

h. The plan was fulfilled in time.

1. When was this book published for the first time?

4. Make up sentences beginning them with the introductory phrases:
We should remember that ... Further study proves that ... Careful
research demonstrates that ... Thorough study confirms that ...
Extensive investigations make it clear that ... Numerous experiments
suggest that ... Detailed analysis shows that ...

5. Answer the questions making use of the introductory phrases of the
previous exercise.

Example: Is there any agreement between the theory and the data
obtained? Yes, there is. Careful research has shown that this is the
case.

a. Are there any data in favour of this theory?

b. Is there any evidence against the hypothesis proposed?

c. What made you employ a new method?

d. Which of the two approaches should be accepted? -



e. What can the lack of vitamin D be compensated by? (the use of
ultraviolet radiation).

f. Was Democritus Right to suppose that all matter was made up of
tiny particles?

g. Can everything be accounted for by means of the Theory of
Relativity?

h. What is the most reliable method to determine the age of earth
based upon? (rates of radioactive decay of radium and uranium).

TEXT 3
Read the article about one of the American physicists and translate it.
Think of the way his parents encouraged him when he was a young
child. Suggest the further development of his career as a scientist.
The Man who Moves Atoms

Around 400 B.C. the Greek philosopher Democritus postulated
the existence of an ultimate "uncuttable" particle of matter he named
the atom. It has taken 24 centuries for humans to actually seize one
and move it. Physicist Eigler did at California Research Centre. Not
only has he succeeded at moving individual atoms but he has also
begun to assemble them in primitive structures, auch as the row
shown.

Eigler used a Nobel Prize-winning IBM invention the scanning
tunneling electron microscope. That remarkable instrument made
atoms on surfaces clearly visible for the first time. It works by
positioning a fine metal probe next to the material under observation.
A weak voltage applied between the tip2 and the material causes
electrons to flow between the two; tunneling refers to the quantum
mechanical process by which the electrons cross the gap. As the tip is
moved along the surface, it reveals the contours of the atoms below.

Scientists suspected that the microscope could be used to
rearrange atoms. They reported having moved a germanium atom
inadvertently3 picked up by the microscope tip. But they were unable



to control the phenomenon, in part because atoms at room temperature
are too energetic - they literally jump away.

Eigler, meanwhile, modified a microscope to operate in a
vacuum at temperatures near absolute zero, conditions under which
atoms are tamer. The project took five years; he says his Knack for
building things derives from childhood training by his father, an
aerospace engineer.

Notes: 1. seize - to take possession of;

2. tip - the small point or top of anything;

3. inadvertently - unintentionally;

4. tame - having lost native wildness;

5. the faculty of doing a particular thing skillfully.

Activities

1. Give a short account of how Henry Becquerel discovered radio
activity.

2. Speak of some discovery in science you know of.

3. The most outstanding discovery of the XIX century.

4. The most outstanding discovery of the XX century.

5. Speak of some unsolved problems in your field of research.

TEXT 4

Read the text and select one of the variants given below as its
title: " Interrelation between different scientific disciplines; Brownian
Motion; Prom the Histojfy of modern physics.

Because a phenomenological theory is advanced to picture
phenomena which are observed in substances, the concepts introduced
inevitably reflect the characteristics of the means of observation.
Thermodynamic concepts are apt when the phenomena are almost
static. On the other hand, if the phenomena are dynamic with higher
frequencies, we must resort to other concepts unfamiliar in
thermodynamics, such as those used in the theory of electric circuits.
We should note that in discussing high-frequency phenomena we have



to alter the precision of our description, shifting it to a more
microscopic level.
Brownian Motion

In 1827 the botanist Brown discovered under his microscope
vigorous irregular motion of small particles originating from pollen
floating on water. He also observed that very fine particles of minerals
undergo similar motion as if they were living objects. This discovery
must have been a great wonder at that time. The idea of combining
such a motion - Brownian motion -with molecular motion became
fairly widespread in the latter half of the nineteenth century when
atomism had not yet been fully recognized as reality. It was, however,
the celebrated work of Einstein, which appeared in 1905, that gave the
first clear theoretical explanation of such a phenomenon which could
be directly verified quantitatively by experiments and thus established
the very basic foundation of the atomic theory of matter. Einstein did
not know that Brownian motion had actually been observed many
years before when he first came upon this idea to verify the reality of
the atomic concept. At any rate, Einstein's theory had a great impact at
that time, finally convincing people of the theory of heat as molecular
motion, and so paved the way to modern physics of the twentieth
century. It also greatly influenced pure mathematics, that is, the theory
of stochastic processes.

The theory of stochastic processes, called the Wiener process,
was initiated by I. Wiener as a mathematical model of Brownian
motion. Some years later this was combined with Feynman’s path
integral formulation of quantum mechanics. R.P.Feynman did not
know of Wiener's work when he devised this method independently. It
is very instructive that such unconscious coincidences often arise at
very decisive moments in the progress of science in seemingly far
separated disciplines.

The theory of Browniaa motion was further developed by
P.langevin, M.Smoluchowaki, S.E.Uhlenbeek, L.S.Ornstein, and many



others.

Notess 1. apt - suitable;
2. vigorous - strong, energetic;
3. pollen - powder formed in flowers.

Comprehension check

1. What is the term for static phenomena?

2. What concepts are used to describe dynamic phenomena?

3. In what way did Brown make his discovery?

4. What other discoveries paved the way to modern physics of the
twentieth century?

Language focus

1. Explain what these words means

atomism; concept; verify; stochastic; quantum; coincidence; float;
integral; thermodynamic; circuit.

2. Find a word which means the same as these words:
a. excellent, beautiful, delicate, subtle, of high quality;
b. the same, identical;

c. to acknowledge;

d. in any case, anyhow;

e. influence;

f. to persuade;

g. contemporary,

h. to invent, contrive, to scheme;

1. the occurrence of one event at the same time as ...

3. Give the opposites to the following words:

a. familiar b. regular c. dependent d. conscious

€. common

f. dynamic

g. appropriate

h. similar



4. Write sentences to show the difference in meaning between the
following pairs of words:

a. mean v. means n.

b. further farther :

c. latter later

d, alter n. alter v.

€. accept except

f. concept conception

g. science since

5. Translate the following sentences paying attention to different ways
of expressing the idea of likeness.

a. This term is similar to that concept.

b. Each molecule in a compound' is the same as all the other
molecules in the same compound, c. Venus is much like the earth in
size, mass, and distance from the sun. d. The law discovered in a small
laboratory was identical with that of nature.

e. These expressions resemble each other in form. f. Electric currents
are analogous in many ways to stream of water, g. There is no
difference between the data presented.

6. Translate the following sentences paying attention to modal verbs.
a. This discovery must have been a great wonder at that time, b. $0
scientist can be depressed at the prospect of endless

discovery. c. Fuels which are used to produce energy at the moment
are bound to run out.

d. Only a small part of the water energy which could be used is
indeed used.

e. It seems certain that people will have to depend on nuclear power as
the future source of energy.

f. Many suggestions have been made some of them are not very
practical but others could be used successfully, g. Hydro-electricity is
likely to develop only in certain countries.

h. Electricity can be produced by using the forces of the tides to turn
the blades of a turbine.



1. The sea can provide energy in other ways.

Jj- You can see the energy of the waves.

k. Another way we may get energy from the sea is to use the power
from under the oceans.

1. A cheaper source such as nuclear energy might be used in future. m.
It may seem strange to think of wood as an alternative energy source.
n. What can physics predict about Brownian motion?

TEXT 5

Read the text « Solar Energy » and try, to understand its basic
contents.

Solar Energy

The sun gives plants and trees energy to help them grow. It is
the energy from the sun caught and held by trees millions of years ago
which makes fuels such as coal and oil good producers of energy now.
The sun is the most powerful source of energy known on earth. More
energy is produced by the sun than the world could ever use. If the
energy from the sun could be caught and used to make electricity, then
the energy crisis would disappear and there would be a cheap,
never-ending source of power without any danger to human life.

Unfortunately the collection and storage of the solar energy can
be both difficult and expensive. Some form of storage is necessary
because the sun's rays do not reach us on cloudy days or at night.
None the less, solar energy is now an economic and practicable
solution and is widely used in many countries.

It is possible to convert solar energy directly to electricity by the
use of photoelectric cells but for moat practicable purposes this is too
expensive a way to produce electricity. Today's solar energy systems
are of two main types, based on the flat plate collector and the
focusing collector.

The flat plate collector is simpler and cheaper. In its simplest



form, the sun's rays fall onto a panel. Pipes earring water are
embedded in the panel. The sun heats the water, which is then
available for use. Modern flat plate collectors are carefully designed to
absorb the maximum possible amount of energy and to prevent heat
loss to the surroundings. They are mainly used for the provision of
domestic hot water. They are commercially available and are in use in
many countries. Focusing systems enable a much higher proportion of
the sun's energy to be trapped and also produce much higher
temperatures. The principle has been known for a long time.
Archimedes used it in 212 B.C. when he used focusing mirrors to set
fire to the Roman fleet.

A major focusing collector system has been built on the
outskirts of Minneapolis in the USd. The solar energy plant is
designed to power a 200 ton air-conditioning plant, which Keeps a
building with a floor area of 100,000 square feet cool in summer. This
is an ideal arrangement as the peak supply of solar energy is available
at the hottest time of day when the air conditioning is most needed.
Solar energy also heats the building's hot water and makes a
contribution towards heating the building in the winter.

However solar systems which depend upon concentrating the
sun's rays need clear sunlight. Focusing reflector systems will not
work with diffuse sunlight.

Sweden is looking to solar energy for a major contribution to
her power needs. A recent report suggested that by the year 2015
Sweden could be using 37/6 more energy than in 1975 and all of it
could be supplied from domestic and renewable energy sources.
Substantial amounts of this would be solar-generated electricity as
well as direct solar heating. The Swedish government has backed large
scale practical research into both solar energy production and energy
conservation.

Comprehension check
1. What is the most powerful source of energy?



2. Is it easy to collect and store solar energy?

3. Is it possible to convert solar energy directly to electricity?

4. What are the two main types of today's solar energy systems?

5. What do solar systems depend upon?

6. What are the countries that have backed large scale practical
research into both solar energy production and energy conservation?

Language Study

1. Explain what these words mean:

plate; pipe; panel; diffuse; trap; reflector; ray; electricity;
absorb.

Use the language of science where it is necessary. For example:

In the language of science the words "force", "work", "energy"
and "power" have definite meanings differing a little from the
meanings that are often given to them in everyday life. Force is a
"push" or a "pull", it tends to produce, change or cheek motion. Work
is done when a force is acting over a distance. The amount of
performed work is equal to the product of the force by the distance.
Power is defined as the rate of doing work. We de

fine energy as capacity to perform work.

2. Find a word which means the same as these words: a.
accessible d. saving g. search v. b. mirror  e. A great problem h.
aimc. main  f. in the home 1. nevertheless

1. limited to the present or recent time

Jj. a narrow beam k. monotonous, uniform.

3. Find the adjectives from these nouns; For example, danger -
dangerous, a. fortune d. focus g. system b. cloud e. difficulty h.
substance c. care  f. energy 1. practice

TEXT 6

Read the text « Nuclear Energy» and try, to understand its basic
contents.



Nuclear Energy

Long ago it was thought that the atom was the smallest piece of
matter that there was. He word "atom" comes from the Greek word
"atomos", which means "cannot be cut". About 70 years ago, however
scientists found that atoms could be broken, or split, into smaller
pieces and if they were split, a great deal of energy would be given
off. This splitting of the atom, or fission, as it is called, was first pat
into practice in 1939, when scientists found that atoms of uranium,
which is a sort of fuel like coal, could be split if they were hit by large
numbers of neutrons. A neutron is even smaller than an atom and can
normally be found inside the centre of the atom. So it became possible
to split the atom and so make a lot of heat energy.  After a lot of
work on the subject, scientists found that they could produce an even
greater amount of heat by splitting a number of atoms one after the
other, in what is called a chain reaction. Sadly, this nuclear power was
first used in the form of a bomb which caused much damage and
killed a lot of people on the is land of Hiroshima at the end of the
Second World War in 1945. After the War nuclear power stations were
developed to produce electricity.

There was a risk of an accident, because so much energy is
produced by splitting the atom, that the energy production can hardly
be controlled. Public anxiety has grown particularly after the
Chernobyl disaster. The damaging effect resulted in a dramatic
increase of cancer and birth defects.

Another problem with nuclear power stations is the question of
what to do with the nuclear waste. The waste also gives off radiation
and remains highly dangerous for thousands of years.

The supply of uranium will, like the other fuels such as coal and
oil, come to an end. But a new development could make uranium
unimportant in the production of nuclear power. There are certain
types of atoms which when they hit each other at great speed, do not
break apart but join together. This is called fusion and it also produces



energy. It is believed that the sun's energy is produced in this way. The
material which is needed to make atoms join together can be found in
sea-water and because more than three quaters of the earth is covered
by sea water, this source of energy will not run out. At the moment,
work on the fusion of atoms is not complete and there is still much to
be done. But it could be that nuclear energy produced in this way will
be the solution to the energy crisis.

Comprehension check

1. What does the word "atom" come from?

2. When was fission first put into practice?

3. What is a chain reaction?

4. When were the first power stations built?

5. What are the problems with nuclear power stations?
6. What is "fusion"?

Language focus

1. Find a word which means the same as these words: a. to break into
two pieces; b. natural material;

c. when two atoms break apart; d. a natural material, a fuel for
nuclear energy; e. a part of an atom,;

f. to change something in a bad way, to hurt it; g. the sending out of
energy; h. what is left when the nuclear fuel has been burnt up and
cannot be used anymore; i. when two atoms are joined together; j. a
malignant growth.

2. Read the following sentences and try to work\out the meaning of
phrasal verbs. Some you will know, others are more difficult.

a. Our supplies are running out.

b. In the meeting one of the, committe-members brought up the
problem of clean manufacturing and development of solar power. c.
Can't you talk about something else?

You always go on how unlucky you are. d. Nobody is going to
give us any more money; we'll just have to get by on what we've got.



e. Scientists will have to come up with new methods of increasing the
world's food supply, f. I think that's all. Have I left anything out? g.
There is no need to bring up his past when we are considering him for
employment.

4. Put the verbs into the correct form.

Example: If there were no theories there would be ... (be) no science.
a. If we knew the limits to a law we ... (know) in what situations it ...
(give) a satisfactory answer, b. If they had developed the idea it ...
(make) the hydrogen bomb seem a mere candle, c. If they ... (have) a
purpose and a belief they would be almost invincible, d. If he did what
would be so easy-arranged to be interviewed on television, or wrote a
series of newspaper articles on the subject - he ... (may) be listened to,
but I think it more probable that people would simply dismiss him. e.
If they had done it they ... (become) international celebrities, f. But
for the power of self-renewal he ... (experience) a sort of a "mind
cancer", g. If they ... (be) all routine test papers he would get his
secretary to pack them straight off to the University.
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