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MODULE 1
INVENTION AND INNOVATION

Teclino '03‘( T4 ef X pexi menT

Ni nuova

Reseave InPr ‘e_mcu‘[—
DcveloFMQv{,— Avnalusis

Cowne eP'f_ Turveulion

1.1. KEY VOCABULARY

Mind the pronunciation:

English word Transcription Translation

development [d1’ velopmont] pa3BUTHE

innovation [ .mna'velfn] u300peTeHne

inventor [mn'venta] n300peTaTelb

developer [d1'velopo] pa3paboTunk

database [ dertobers] 0asa TaHHBIX

patent [ pertnt] MaTeHT

patent application [ pertnt epli'kerfn] 3asiBKa Ha MaTeHT

under license [ 'Ando 'laisns] IO JIUICH3UHN

product development [ prodakt di'velopmont]  pa3BuTue mpomykra, pa3padboTka
U3JIeTUS

cutting edge [ ' katy ed3] BBIMTPBIIITHOE KaYECTBO; CBOMCTBO,
Jaro1ee MperMyIIecTBO

intellectual property [.mnto'lektfval propoti]  uHTEMIEKTyanabHas COOCTBEHHOCTh

research centre [r1's3:tf "sento] HAYYHO-HCCIIEeI0BATEIbCKHIMA
HEHTP



English word

innovative
obsolete

low-tech
hi-tech

royalty
breakthrough

state-of-the-art
technology
technologist
proprietary
copyright

to come up with

to approve

to encourage

to discover

licensing agreement
royalty payment
copyright infringement
innovator

invention
to take up

to inspire

project
revolutionary
commercially-viable
benefit

solution

to avoid

to cause

Transcription

[ movertiv]
[ 'pbsali:t]

[lov tek]
[har tek]

[ 'roralti]
[ 'breikOru:]

[stert ov O1 a:t]
[tek nplod3i]
[tek nplod3ist]
[pra praroatri]

[ koprrart]
[to kam ap wid]

[tu o'pru:v]
[tu m karid3]
[to di'skavo]

[ 'laisnsiy o' gri:mont]

[ 'roralti “permont]

[ 'koprrart i’ frindzmeont]

[ movertoa]
[mn'ven/n]
[to tetk Ap]

[tu m'spara]

[ 'prodzekt]

[ revo'lu:fonri]
[ko'm3:fli "varobl]
[ 'benifit]
[so'lu:fn]

[tu o'vord]

[to ko:Z]

Translation

MHHOBAIIMOHHEIN

yCTapeBLINH; BBIIEAIINN U3
ynoTpebaeHus

HU3KOTEXHOJIOTUUHBIN
BBICOKOTEXHOJIOTUYHBIHN

aBTOPCKUI TOHOpAp

JNOCTHKEHUE, IIPOPBIB, YCIIEX,
OTKpPBITHE

HOBEUIINHI, IEPEIOBOM
TEXHOJIOTHS

TEXHOJIOT
COOCTBEHHOCTD

ABTOPCKOC IIpaBO

HaxXOAUThb pCIICHUC, IPCJIaraTb
IJ1aH; IPpUAYMBIBATH

0JI00pSATH; yTBEPKAATH ILTaH
0JI00PATH; TOOIIPSTH
OTKpBIBATh; OOHAPYKUBATh
JHMLEH3HOHHOE COTJIAIlICHNE
oIuTaTa aBTOPCKOTO TOHOpapa
HapyLIeHHE aBTOPCKOTO IpaBa
HOBAaTOP

n3o0pereHue

Opatbcs 3a YTO-TM00; 3aHUMAThCS
YEeM-TO

BJIMSATH; BO3JICHICTBOBATD;
BIIOXHOBJISITH; CTUMYJIUPOBATh

MIPOEKT
PEBOJIIOLIMOHHBIN; KapAMHAIbHbIA
KOMMEPYECKH KU3HECTIOCOOHBII
BBITO/1a, TPUOBLIH, MPEUMYIIIECTBO
pELICHHE, pa3bICHEHUE

n30erathb

MOCITYKHUTb HpH‘IHHOfI, IIOBOAOM



to create

to have good results
to perform

to reduce

to respond to

pilot project

to obtain

to invest in

search

basic research
prototype

to analyse
analysis
analyst
analytical
experiment
experimentation
experimenter
experimental
inventive

to file a patent

to register a patent
feasible

me-too product

technical know-how

trial

[to kri: "ert]

[to hov goud 11’ ZAlts]
[to pa'fom]

[to r1'dju:s]

[to 11 spond tu:]

[ pailot ‘prodzekt]
[tu ob 'ten]

[tu m'vest m]

[s3:tf]

[ 'bersik r1's3:tf]
[ ‘proutataip]

[tu "@enolaiz]

[0 neelosis]

[ @enalist]

[, eena ' Irtik]]

[1k 'sperimant]
[1k spermmen terfn]
[1k 'sperrmanta]
[1k spert mentl]
[ ventiv]

[to fa1l o 'pertnt]

[to ‘redzistor o ‘pertnt]

[ 'fi:zobl]
[mi: tu: prodakt]

[ 'teknikl nov "hav]
[ 'traral]

CO3/1aBaTh, TBOPUTH

JIOCTUYb XOPOIIUX PE3yIbTaTOB
BBITOJIHATH, JEMOHCTPUPOBATH
COKpaIlaTh, yMEHbBIIATh
0TBEYaTh, pearupoBaTh
9KCHEPUMEHTAIbHBII TPOEKT
[0JIy4aTh, MpUOOpETAThH

HWHBCCTHUPOBATL B ...

IIOMCK, UCCIICIOBAHUC,
I'JI. UCCJIICOOBATh

(byHIaMeHTaJIbHbIE UCCIIEIOBaHUS
MPOTOTHII, ONBITHBIN 00pazel]
aHaJIM3UPOBATh, UCCIIEIOBATH
aHaJIN3, U3yUYEHHE, UCCIIEJOBAHHE
aHAJUTHK, Ta00paHT-XUMHUK
AQHAJUTUYECKUI

3KCHEPUMEHT, OIBIT
3KCHEPUMEHTHUPOBAHNE
JKCIIEPUMEHTATOP
AKCIEPUMEHTAIbHBIN, ONBITHBIN
MU300peTaTeNbHBbIHI

dbopMupoBaTh MaTCHT

perucTpupoBaTh MaTEHT

BO3MOKHBIH, peaJIbHBIM,
MPaBIONOIOOHBIIA
AQHAJIOTMYHBIA TOBap,
TOBap-aHaJIOT, TOBApP-3aMEHa

TEXHUYECKOE HOYy-Xay

UCIIBITaHUE, Mpoda

1.2. VOCABULARY AND GRAMMAR

Read the following words, translate them and make sentences:

Science — scientist — scientific; electric — electrical — electricity; physics — physical —
physicist; to generate — generator — generation; to invent — invention — inventor; to
achieve — achievement; to design — design — designer; to measure — measurement;



chemistry — chemist — chemical; to found — founder — foundation; possible —
possibility.

Translate the following sentences:

1. CeromHs ydYeHBIC TBITAIOTCS M300pPECTH HOBBIC YCTPOWCTBA, KOTOPBIE OOJEerdar
JKU3HBb 4esloBeKa. 2. B CBOM HCClEeIOBaHUSAX YYEHBIE HCIOJIB3YIOT HAYYHBIE METOJBI.
3. B Bo3ayxe MHOTO XMMHYECKUX 3JIeMeHTOB. 4. Jlst Toro 4ToObl M3MEPUTH yTON Tpe-
YTOJbHUKA UCTOJIB3yeTCs] TpaHCHOpTHp. 5. UenoBek KaMEHHOTO BeKa M300pern KOJeco.
6. JleBATHAaIUATHII BEK 3HAMEHUT CBOMMHU HAay4YHBIMU OTKPBITHSAMU. 7. XUMHUUYECKHUE dJIe-
MEHTBI OBLTH CcrpynmnupoBanbl ImutpueM MenneneeBbiM. 8. PoCCHIICKHIIT XUMUK OTKPBLI
HOBBI XUMUYCCKUH dJIEMEHT. 9. AMepHKaHCKUH (PU3UK JOCTUT OONBIINX yCIIEXOB B U3-
MEpEHHUH 3JIeKTprudeckoro Toka. 10. Xumuto u Gpu3uKy oueHb TIIATEIHLHO U3YYaloT B TEX-
HUYECKHX By3ax. | 1. MBI mbITaTMCh IPEBPATUTH KyXHIO B AJIeKTposiaboparopuro. 12. 30H7
(sonde) ocymiecTBI U3MEpeHHs aTMOC(EPDI, TOKa JIeTeN BHU3.

2. Choose the correct form to complete the sentences:

1.
2.

[98)

White came up with (a design/design) that combined lightness and warmth.
There’s an exhibition on architecture and (the design/design) at the Museum
of Modern Art.

McGrew is vice president of (a development/development) and product planning.
The FDA has approved (a development/development) for treating tooth disease,
a new laser machine.

Electric light was (an invention/invention) which enabled people to stay up late.
Sometimes (an invention/invention) is so obvious that it is hard to believe nobody
thought of it before.

Channel Four has always encouraged experimentation and (an innovation/
innovation) in its films.

He discovered (an innovation/innovation) that has enabled him to build guitars
more efficiently.

3. Fillin the gap by paraphrasing the word given in brackets:

NN hAE WD -

Suzanne King is in charge of product at Westworld Electronics. (develop)
[ want to be a graphic _ when I graduate. (design)

I think that the Internet is the greatest ~ of the past 50 years. (innovate)

We are looking for someone with  of databases and spreadsheets. (know)
Christopher Cockerell wasthe ~ of the hovercraft. (invent)

You have to pay a lot to get a good software . (develop)

Have you seen her  for the new shopping centre? (designer)

4. Connect each word on the left to a word on the right to make a word pair. There
is an extra word that you do not have to use.

patent development
product license
cutting property
research application

10



under copyright

intellectual centre
edge
Use these word pairs to complete the sentences below:
1. We have made a to stop people copying our invention.
2. Our drug for pain relief is made in 32 countries.
3. I’min charge of at Minnow Technologies.
4. We use the latest technologies to keep our products at the
5. We took them to court because the original idea was our
6. We test all new drugs at our in Zurich.
5. Choose the best word from the brackets to fill in the gap:
1. Ibought a PC just five years ago and now it is . (innovative/obsolete)
2. Our new engine uses state-of-the- electronics. (art/science)
3. I think that the of computer control systems is fascinating. (technology/
knowledge)
4. Advanced, systems are great, but there is more to go wrong. (low-tech/
hi-tech)
5. 1 receive a of 10 % on all my books that the publisher sells. (royalty/
license)
6. Finding out how antibiotics work was a tremendous . (breakthrough/
breakout)
6. Match the expressions with their meanings:
copyright infringement a payment to the owner of a design, or to an author
intellectual property an arrangement between the owner of a design and someone
else, allowing them to use the design for money
patent application when someone uses another’s text, pictures, etc. without

permission

proprietary information when an inventor asks the authorities to officially recognize

an invention as his/her property

royalty payment designs, ideas, etc. that belong to someone
licensing agreement the law relating to designs, ideas, etc. that belong to someone
7. Do you know these simple machines? Match the pictures with the words and

phrases in the box. Which of these simple machines are used in your industry or
technical field? How are they used?

rack and pinion

11



gear

lever

pulley and belt

ratchet and pawl

sCrew

wheel and axle

wedge

8. Put the present or past passive of the verbs in brackets.

Here are some examples of spinoffs from space travel. The devices

(create) many

years ago for space programs. But now they (use) by many people in everyday life.
The smoke detector (make) for the Skylab space station in the 1970s to detect toxic
gases. Now they (install) in most buildings to warn people of fire.

12



The CADCAM computer program (invent) by NASA engineers over 20 years ago
to find problems in spaceships. Now nearly all cars (design) using these programs.

Today many computer games (control) by means of small joysticks
(introduce) many years ago to control the Apollo Lunar Rover.

1.3. READING AND SPEAKING

1. Read the text, translate the words in bold.

I’'m head of product development at Lightning Technologies. Lightning makes
semiconductors, the components at the heart of every computer. I’'m in charge of research
and development (R&D) at our research centre just outside Boston. Our laboratories
are some of the most innovative in the computer industry, and we have made many new
discoveries and breakthroughs.

I love technology, using scientific knowledge for practical purposes. The technology of
semiconductors is fascinating. We are at the cutting edge or leading edge of
semiconductor technology: none of our competitors has better products than us.
Everything we do is state-of-the-art, using the most advanced techniques available.

Of course, the hi-tech products of today become the low-tech products of tomorrow.
Products that are no longer up-to-date because they use old technology are obsolete. It’s
my job to make sure that Lightning’s products never get into that situation.

2. Read the text and answer the questions after it:

An inventor is an individual or group able to generate an idea for a new or improved
device, product or process. The idea must then be transformed into concrete information in
the form of a description, sketch or model.

An invention is an idea, concept or design for a new or improved device, product or
process that is available as concrete information in the form of a description, sketch or
model.

So an inventor may have many ideas for new products or improvements to existing
processes, say, but these do not constitute an invention until the ideas have been
transformed into something real, such as drawings or a prototype with the potential for
practical application. As you will see later on, the conditions for granting a patent
to protect an invention from being copied are that the invention must be new, must not be
obvious to someone who knows about the subject and must be capable of industrial
application.

Questions:
What is the task of the inventor?
What is an invention? What is an innovation? What is the difference between them?
What is a prototype?
What should an inventor do for protecting his/her invention?

3. Read and translate the text.

Information or knowledge that belongs to an individual or company is proprietary.
A product developed using such information may be protected in law by patents so that
others cannot copy its design.

13



Other companies may pay to use the design under license in their own products. These
payments are royalties.

In publishing, if a text, picture, etc. is copyright, it cannot be used by others without
permission. Payments to the author from the publisher are royalties.

The area of law relating to patents and copyright is intellectual property.

4. Connect the inventor with his invention:

1. Yablochkov is famous for a) working out the theory of flights.

2. Zhukovsky is famous for b) formulating the law defining the direction
of electric current.

3. Lenz is famous for c¢) inventing the electric candle.

5. Answer the following questions:

1. Whatis J.J. Thomson famous for?
2. Whatis V.V. Petrov famous for?

3. Whatis A.S. Popov famous for?

4. What is D.I. Mendeleev famous for?
5. What is A. Einstein famous for?

6. Read the text about great inventions and answer the questions according to the text.
1. TELEVISION (19208S)

The invention that swept the world and
changed leisure habits for countless
millions was pioneered by Scottish-born
electrical engineer John Logie Baird. It had
been realized for some time that light could
be converted into electrical impulses,
making it possible to transmit such
impulses over a distance and then reconvert
them into light

John Logie Baird with his television
apparatus, circa 1925

2. MOTOR CAR (LATE 19™ CENTURY)

With television, the car is probably the
most widely used and most useful of all
leisure-inspired inventions. German
engineer Karl Benz produced the first
petrol-driven car in 1885 and the British
motor industry started in 1896. Henry Ford
was the first to use assembly line
production for his Model T car in 1908.
Like them or hate them, cars have given
people great freedom of travel.

Benz Patent MotorCar, 1886

14



3. ELECTRICITY

The name came from the Greek word for
amber and was coined by Elizabeth I's
physician William Gilbert who was among
those who noticed that amber had the power
to attract light objects after being rubbed.
In the 19th century such great names
as Michael Faraday, Humphry Davy,
Alessandro Volta and Andre Marie Ampere
all did vital work on electricity.

One of Faraday's 1831 experiments
demonstrating induction

4. PHOTOGRAPHY (EARLY 19™ CENTURY)

Leonardo da Vinci had described the
camera obscure photographic principle as
early as 1515. But it was not until 1835 that
Frenchman Louis Daguerre produced
camera photography. The system was
gradually refined over the years, to the joy
of happy snappers and the despair of those
who had to wade through friends’ endless
holiday pictures.

Louis Daguerre- first photograph —
«daguerreotype»

5. TELEPHONE (1876)

Edinburgh-born scientist Alexander
Graham Bell patented his invention of the
telephone in 1876. The following year, the
great American inventor Thomas Edison
produced the first working telephone. With
telephones  soon  becoming  rapidly
available, the days of letter-writing became
numbered.

Bell «Centennialy Telephone Replica
of 1876 model

15



6. COMPUTER (20™ CENTURY)

The computer has been another life-
transforming invention. British mathe-
matician Charles Babbage designed a form of
computer in the mid-1830s, but it was not
until more than a century later that theory was
put into practice. Now, a whole generation
has grown up with calculators, windows,
icons, computer games and word processors,
and the Internet and e-mail have transformed
communication and information.

Babbage's Analytical Engine (fragment)
7. AEROPLANE

The plane was the invention that helped
shrink the world and brought distant lands
within easy reach of ordinary people. The
invention of the petrol engine made flight
feasible and the American Wright brothers
made the first flight in 1903.

The first stage in the evolution of flying began
on the day the Wright Brothers made the first
controlled, powered flight in 1903

Questions:

When did British motor industry start?

Who invented the first television?

Who did the vital work on electricity?

Who began the production of camera photography?
Who produced the first working telephone?

What invention transformed the world of communication?
What invention made flight feasible?

What invention can people live without?

What invention has both positive and negative effects?
10. What invention is more useful for you?

XA kW=

7. Read the text translating words in brackets.
A GREAT INVENTION OF A RUSSIAN SCIENTIST

Radio occupies one of the (mmupyromiee) places among the greatest
(moctmxenusi) of modern engineering. It was invented by Professor A.S. Popov, the
talented Russian scientist, who (mpomemoncTpuposan) the first radio-receiving set

16



in the world on May 7, 1895. And it is on this day that we mark the (robuneit) of
the birth of the radio.

By his (u300petenue) Popov made a (6ecuiennsrif) contribution to the
(pazButue) of world science.

Nearly at the same time an Italian inventor G. Marconi, who (mepeexan) to Great
Britain in 1896, got an English patent on using (371€KTPOMarHUTHHIE BOJIHBI)
for communication without (mpoBosa). As A.S. Popov had not yet patented his

(m300petenne) by that time, the world considered Marconi to be the
(u306petarens) of the radio. But in our country it is A.S. Popov who we by right call an
inventor of the radio.

A.S. Popov was born in the Urals on March 16, 1859. For some years he had been
studying at the seminary in Perm and then went to the University of St. Petersburg. In his
student days he worked as a (mexanuk) at one of the first electric power-plants in
St. Petersburg which was producing electric lights for Nevsky prospect.

After graduating from the University in 1882, A.S. Popov remained there as a post-
graduate at the Physics Department. A year later he became a (;texktop) in Physics
and Electrical Engineering in Kronstadt. By this time he had already won recognition
among specialists as an authority in this field.

After Hertz (omyOnmkoBain) his experiments proving the (cymectBoBanue) of
electromagnetic waves, A.S. Popov thought of a possibility of using Hertz waves for

(mepenaua) signals over a distance. Thus the first (6ecmipoBoanoe) (radio)
receiving set was created. Then Popov developed his device and on March 24, 1896 he
demonstrated the transmission and reception of a (pagmorpamma) consisting of two
words: Heinrich Hertz. On that day the radio-telegraphy was convened from an abstract
theoretical problem into a real fact. A.S. Popov did not live to see the great progress of his
invention.

Popov's invention laid the foundation for (manmpHelimue) inventions and
(ynyumrenus) in the field of radio engineering. Since that time scientists all over the world
have been developing the modern systems of radio-telegraphy, broadcasting, television,
radiolocation and other branches of radio electronics.

Make the plan of the text and retell it according to it.

8. Read the text and name the main steps of the wheel history.
INVENTION OF THE WHEEL

It’s difficult to imagine our lives without any form of movement. Wheels are one of the
most ancient discoveries of humankind. However, none of us question how the wheel was
actually discovered?

Wheels have made it much easier for all of us to travel. The creation of the wheel
is perhaps the most significant discovery. As soon as the wheel was invented, there was
a revolt in the manufacturing industry.
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The first inventor of the wheel remains unknown. What is known, is the fact that the first
ever wheel was discovered approximately 3,000 years ago where weavers and potters
were the first to utilize them.

The containers that were prepared by the potters were helpful for carrying the essentials;
drinking water and nutritious food. There was yet another enhancement by utilizing the
wheels for moving on the vehicles. The advanced version of these same wheels is now
being used by the cars which we use today, for our own convenience.

There was always a regular growth in the advancement of inventing new and innovative
designs the wheel. The wheels that we now see in heavy vehicles were also invented
during the early centuries, but the differences are huge. The initial designs were much
simpler in comparison to the designs we see today.

Unlike other inventions that took place around 5000 B.C. or even earlier, wheels are still
commonplace today and are still high in demand. Many contemporary discoveries are
derived from the ancient and original wheel. It's clear that if there was no invention of the
wheel, there would be no vehicles. Our roads would have been empty and aero-planes
would not have been able to take to the skies.

As a result, there has been a great development in the field of industrialization. The
different manufacturing factories and companies are a productive outcome of wheels. If
the wheel had been a relatively new invention, the inventor would have received
worldwide acclaim. Although what we determine to be a simple idea, the concept at that
time was truly groundbreaking and ingenious — a concept that has withstood the ultimate
test of time.

Read the following sentences about the text. Choose True or False for each sentence.
Wheels are one of the earliest discoveries.

We know the person who invented the wheel.

Travelers were the first who started to use wheels.

Wheels are still high in demand.

If there was no invention of the wheel, there would be no cars.

A

Translate from Russian into English.

1. M300peTeHue Kojieca crmocoOoCcTBOBaIO pa3BuThiO pemécen. 2. Koieco — 3To mexa-
HU3M, KOTOPBIM CIyXWJ JJIsi nepenBuxeHus. 3. Mcropus kosieca Hepa3pblBHO CBsS3aHA
¢ u300peTeHneM U pa3BUTHEM JOpor. 4. Bpems u MecTo n300peTeHus Kojieca TOUYHO Ofl-
penenuTh cioxHo. 5. Koneco mupoko mpuMeHsieTcst B TPAaHCIIOPTHBIX LENIX, a TAaKXKe IMo-
BCECMCCTHO HCIIOJB3YCTCA B PA3JIMYHBIX MEXaHHU3MAaX U MHCTPYMCHTAXx. 6. HepBBIM H€6€C-
HBIM TEJIOM, Ha KOTOPOM TOSIBUJIOCH KoJieco, cTana JlyHa. 7. Camoe apeBHEe KOeco ObLIO
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HaiineHo B Meconoramuu. 8. B Illotnannun, Ha pexe Kiaiia, mo mpoekTy HHXKEHepa
CMuTOHA COOPYIMIIM KpYITHEWIIIee B MUpe BojsiHOE KoJieco (waterwheel) nuamerpom 6o-
nee 20 MeTpoB.

9. Read the article and mark the inventions on the timeline.

TOOLS THROUGH THE AGES

The first knives were made about two and a half million years ago. They were crafted by
early ancestors of modern humans. At first, sharp pieces of stone were broken off a rock,
but in later times they were sharpened and straightened into blades.

The abacus is one of the first mechanical counting devices, an ancestor of today’s
computers. It consisted of a frame containing beads on wires. The modern abacus was
designed by the Chinese around the year 1200.

The compass allowed sailors to navigate across oceans and
discover new worlds. The compass was invented by the
Chinese about 2200 years ago. A spoon-shaped piece of
magnetic rock was balanced on a flat surface. Since it was
magnetic, the handle rotated to align itself with the Earth’s
magnetic poles.

The first mass-produced pencils were made in Germany in 1662, which helped writing
and education to develop.

The harness lets people control horses and attach them to carts. It was probably invented
about 6000 years ago, when horses were first tamed and kept.

The scythe allows people to cut grass and harvest crops from the field. It consists of a long
wooden shaft with handles on the end and in the middle, and a long curved blade on the
other end. The blade is sharp on the inside. It was first used in Europe in the 12" century.

Glasses (or spectacles) make workers more productive and
accurate, and allow people to work into old age.
Mathematical calculations for a spherical lens were first
made by Arab scientists in the 11" century. The first
spectacles were manufactured by Italian craftsmen in the
13™ century.

Saws were first used by the Egyptians more than 5000
years ago to cut both wood and stone. They were made of
copper.
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The first balance scales were seen in southern Mesopotamia about 9000 years ago. They
consisted of two weighing pans attached to either end of a beam, which was balanced on
a central pivot. They allowed merchants to calculate the exact weight of goods.

The chisel consists of a long, narrow, sharpened edge attached to a handle. It’s different
from a knife or axe, because it is driven by a sharp blow from a hammer or mallet. The
earliest chisels were made from flint (a kind of stone) 10,000 years ago. Later, they were
used by the Egyptians to carve stone for the pyramids.

Find in the text «Tools through the ages» English equivalents for the following:

Hox, ne3Bue, gocka ajis cueTa, Kapkac, MarHuTHasi TOpHas Opoja, YIpsKKa, TeJera,
KOca, ypokal, pyKosiTKa, py4ka, iia, Jaiia, Opycok, pe3ak, KpeMeHb, BbIPe3aTh, TOUUTb,
BBINPAMIISITE, IPUPYYaTh, CAUTATh, BPAIllaTh, BBICTPAUBATD B PSI.

Answer the questions:

1. What material was used for the first knives?

2. What was the first mechanical counting device?

3. What allowed sailors to navigate across oceans?

4. Who invented the compass?

5. Describe the first compass.

6. What invention lets people control horses?

7.  What invention allows people to cut grass?

8. When were the first spectacles manufactured?

9. What were the first saws used for?

10. What did the Egyptians use to carve stone for the pyramids?

Translate into English

1. IlepBbie HOXU ObLTH caenaHbl U3 KaMHs. 2. [lo3ke K HOKaM Havamu MPHUKPETLISNTh
ACPECBAHHLBIC U KOCTAHBIC PYKOATKH. 3. OKO0/I0 IISITH THICSY JIET Ha3aJd 4€JIOBCK CTaJl U3ro-
TaBJIUBATh HOXKH W3 Meau U OpoH3bl. 4. Hok cocTouT U3 Ne3BUs U pyKOSTKHU. 5. BriepBbie
abak mosiBUJICS 3 THIC. JIET A0 H. 3. [lepBoHaYampHO MpeACTaBisiiI cO00M JOCKY, pasrpad-
NEHHYIO Ha MOJIOCHL. 6. TpaauIIMOHHO Telery U3rOTaBIMUBAIOT U3 AepeBa. 7. Tenera sBmus-
€TCs CIIOKHBIM TEXHUYECKUM COOPYKCHHEM, COCTOSIINM M3 MHOTHX Aetaied. 8. Koca —
CEJIbCKOXO3SIMCTBEHHBIM PYYHOM MHCTPYMEHT JJI CKallMBaHuA Tpasbl. 9. B Unauu cio-
HOB JIOBSIT U pupy4aroT. 10. 3emis BpaiaeTcs ¢ 3amajia Ha BOCTOK.

10. Read the text and answer the questions.

Thomas Alva Edison was probably the greatest
Thomas inventor who ever lived, though at school he
Eg};gn never did really well. In fact, he went to the

bottom of his class and stayed at the bottom for
three months. Shortly after, at the age of 12, he
left school and never went back! His first job
was selling newspapers on trains, and later, at
the age of 16, he got a job working in a
telegraph office. Not all of Edison’s inventions
were successful. In fact, his first one was a
failure. Many that followed, however, were
spectacular successes and Edison became
famous. Most people regard him as a genius.
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Edison worked hard all his life, often working all night in his laboratory, and would not
come home for days at a time. When asked what makes a genius he said, «Genius is 99 %
perspiration and 1 % inspiration.» Edison married his first wife, Mary Stilwell, when he
was 24. She was only 16 at the time. The story goes that he tapped out his proposal to her
in Morse code on a gas-pipe: «Will you marry me?» «I will,» came the reply, also in
Morse code.

Mary died when Edison was 37 years old and two years later he married his second wife,
Mina Miller. Although most of the inventions which made Edison famous were made in
the first half of his life, Edison continued to work and invent till he was over 70, often
working 16 hours a day! During his long and productive life Edison made 1,300
inventions. Edison died on October 18, 1931, at the age of 84. America and the world
mourned his passing.

Answer the questions:

How old was Edison when he left school?

What was his first job?

What did Edison answer when asked what makes a genius?
How did Edison propose to his first wife?

How old was Edison when his first wife died?

How many inventions did Edison make in his life?

How old was he when he died?

Was Edison an American?

PN R

Decide if the following statements are true or false.

1. Edison sometimes worked longer than 12 hours a day.

2. Edison knew Morse code, but Mary Stilwell didn’t.

3. Edison returned to his old school after becoming famous.
4. Mina Miller became Edison’s wife 2 years after Mary died.
5. Edison made his greatest inventions before he was 42.

11. Read the text.
MAN OF ART. MAN OF IDEAS. MAN OF INVENTIONS

His life

Leonardo da Vinci (1452-1519) lived in a small town in Italy with his grandparents. He
studied at home and enjoyed music, singing and mathematics. At the age of 16, he wanted
to study art, so he moved to the city of Florence for art classes. He finished his studies
after four years. He then worked in Milan as an engineer and he started his life as an
inventor. In 1500 he returned to Florence and in 1516 he travelled to France, where he
stayed for the rest of his life.

His inventions
Leonardo da Vinci lived and worked before people used electricity and petrol for power,
but he had the first ideas for many machines that we use today.

The robot
Leonardo built his robot in 1495. The robot stood up, sat down and held things in its arms.

The car
A single passenger drove the car. It travelled 40 metres at a time.
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The helicopter

Leonardo designed the first helicopter but he never
made it. His design used a screw to lift the helicopter
into the air. This is different from the modern design,
but the general idea is similar.

The diving suit

Leonardo made the suit of leather and added long
pipes to carry the air to the diver. He also invented
special gloves for divers. Today, divers use them on
their feet!

These are just some of Leonardo’s hundreds of inventions. He also invented a parachute
and even high heels!

Read the text and say if the following statements are true or false.
When he was young, Leonardo was at a large school.
Leonardo was an engineering student.

A lot of modern inventions use his ideas.

The robot could only move its legs.

The car could only travel a short distance.

Leonardo’s helicopter is the same as the modern ones.
Modern divers use Leonardo’s diving glove.

NN RAEBD—

12. Read the text about cameras.
CAMERAS

One of the latest technological developments is cameras, which have been used for many
years, especially to fight against crime. First, cameras have started to be installed in public
places such as car parks and shopping centres where the number of the staff isn’t enough
to prevent theft. Recent surveys have shown that theft has decreased in the places where
cameras are installed. Cameras have also been used in schools, colleges and office lifts to
prevent the theft of valuable equipment such as computers. Secondly, cameras are helpful
in preventing hooligans from spoiling the pleasure of the majority at some social events
like football matches. They film people at large sporting events so it is easy to distinguish
the people who are hooligans. Finally, cameras are used outside our houses as it is a good
way of catching thieves. To conclude, it is possible to reduce crime and feel more secure
by means of cameras.

Read and decide if the following statements are T (True) or F (False).
1. Cameras have just started to be used against crime.
2. There has been a fall in theft thanks to cameras.
3. It is not possible to identify hooligans by using cameras.
4. People prefer to use cameras outside their houses for burglars.
5. Technology helps us to feel more secure in our daily lives.

Read the text and write the reasons why cameras are installed in the places mentioned.

PLACES WHERE CAMERAS ARE INSTALLED REASON
schools, colleges and office lifts

football fields

outside our houses
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13. Fill in the blanks with the correct form of the verbs.

In the past, there (1) (be) thousands of servants in great empires like ancient Rome,
Egypt or Greece. There were slaves doing all the work for their masters and mistresses so
rich people (2)  (spend) their time for travel, sports, leisure activities and education.
Today the slaves (3)  (not be) human — they are machines which (4)  (call) ‘robots’.
The word ‘robot’ (5)  (come) from Czechoslovakia. They are machines which can be
(6) __ (teach) or programmed to do useful work. They mostly (7) _ (work) in factories,
especially on production lines. That’s where something like a TV or a car is put together
piece by piece. For years, this work (8)  (be) very boring and tiring for human workers.

Today’s robots (9)  (be) more intelligent
than ever before. They may even have mini
TV cameras which (10)  (make) them able
to see. In the future, they (11) __ (be able to
/ work) at homes, offices, shops almost
anywhere. Since they were invented, they (12)
____ (also / do) other jobs apart from working
on production lines. They can help to defuse bombs, work underground helping to find
metals and minerals, control flying weapons, take photos and collect rocks on planets like
the Mars without risking human life. Robots (13)  (also / work) under the sea as robot
divers and submarines to repair oil-rigs and find wrecks.

Robots are clever but still not clever enough to do some tasks like washing the dishes,
making beds, cleaning floor or cutting grass. But it is a fact that robots will help to create a
leisure society for the next generation and they may increase unemployment. So this (14)
___ (depend) on us. Only we can decide whether we control the robots or they (15)
(control) us.

14. For questions 1-8, read the text below and decide which answer (A, B, C or D)
best fits each gap. Mark your answers on the separate answer sheet. There is an
example at the beginning (0).

THE INVENTION OF TELEVISION

Few inventions have (0) had more scorn and praise (1).......... them at the same time than
television. And few have done so much to unite the world into one vast audience for news,
sport, information and entertainment. Television must be (2).......... alongside printing as
one of the most significant inventions of all time in the (3).......... of communications. In
just a few decades it has reached (4).......... every home in the developed world and an
ever-increasing proportion of homes in developing countries. It took over half a century
from the first suggestion that television might be possible before the first (5)..........
pictures were produced in laboratories in Britain and America. In 1926 John Logie Baird’s

genius for publicity brought television to the (6).......... of a British audience. It has since
(7)) I such heights of success and taken on such a pivotal function that it is difficult to
imagine a world (8)............ of this groundbreaking invention.

Example

0 A had B even C been D done

1. A taken over B heaped upon C picked on D given over

2. A awarded B rated C graduated D assembled
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A location B site C post D field

A simultaneously B actually C virtually D substantially
A flaring B glimmering C sparkling D flickering
A attention B concentration C initiation D surveillance
A found B left C gained D reached

A without B shallow C Dbereft D lacking

1.4. PRODUCTION

Translate the following sentences:

1. BaxHo Takke, YTOOBI CHCTEMBI 3aIIUTHI TTPaB UHTEIUICKTYaJIbHONH COOCTBEHHOCTH
obecrieunBa Pa3BUBAIOLIUMCS CTpaHAM BO3MOXKHOCTH IS CO3/aHUs COOCT-
BEHHOTO MPOU3BOICTBEHHOTO MOTEHIHAA.

2. TlaTeHT BBIJAETCSA TOCYAAPCTBEHHBIM OPraHOM HMCIOJHUTEIBHON BJIACTU MO HH-

TEJUIEKTyalIbHON COOCTBEHHOCTH.

[TepBorit natenTHsIM 3akoH CIIIA (Patent Act) uznan B 1790 roay.

4. B COBpPEMEHHBIX YCJIOBUSAX MPaBUTENICTBA PA3IUYHBIX CTPAH WHBECTUPYIOT OT-
POMHBIE CPEJICTBA B HAYUYHbBIEC UCCIEAOBAHUS U MHHOBAIIMOHHYIO JESITEIIbHOCTb.

(O8]

Using the Internet, connect inventions with inventors:

Rudolf Hell the jeans

Julius Lothar Meyer the helicopter

Felix Hoffmann the scanner

Albert Einstein the air conditioner

Wilhelm Conrad Rontgen periodic table of the chemical elements

Hubert Booth electromagnetic theory of light and electromagnetic
waves

Levi Strauss compact and modern vacuum cleaner

Willis Carrier the aspirin

Heinrich Hertz the theory of relativity

Heinrich Focke the X-rays

Prepare the information about the latest science gadgets using the Internet:

http://www.inventionreaction.com/latest/
or reading one of the texts (Appendix 2):

e Retro Diner Slush Maker

e Pioneer rearview mirror telematics unit
e Inch curved TV

Project. Work in small groups:

e Choose an industry or work process which you know something about.
Examples: building, heavy lifting, fishing, mining, road-building, communica-
tions, sea or land travel, heating, lighting, pumping.

e How was the work done in the past? How is it done now? Make notes showing
the contrast between past and present.
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e Explain your ideas to the group.
Describe any device according to this set:

Name of device:

Specifications: (e.g. dimensions, weight, speed)
Main parts and functions:

Materials and properties:

Operation/How it works:

Strengths:
Weaknesses:

Write a description of the space elevator, using all the information. You can use
your own headings to paragraphs: definition, purpose, main components,
function of components, specifications, dimensions, location, speed, material,
properties, operation, advantages, problems.

CABLE FOR SPACE ELEVATOR

length 100,000 km

material carbon nanotubes

properties light, cheap, strong in tension
advantages car manufacture it cheaply

Advantage: rocket propulsion not needed
Problem: radiation belt at 1000-20,000 km altitude

Operation

counterweight floats in zero gravity

earth rotates — platform

pulls cable — counterweight tightens it

robot climber moves up cable, escapes gravity of Earth

Project. Work in small groups:

Choose a product that you would like to improve or re-design.

Use the Internet and/or a library to find ideas for a new design.

Brainstorm ways to modify and improve the product. Make notes.

Using your notes, discuss and decide the design brief.

Write the design brief for the new product.

Design the new product, following the design brief. Make sketches.

Prepare a presentation about your new product. Draw a large visual to show the
group.

e Give a group presentation about your new product.

Describe the invention you consider to be one of the greatest in the world according
to the plan:

the name of the person it was designed by
the country this invention was made in
what this thing/invention was made for
how it is used now

how it influenced our life
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Mind the pronunciation:

English word
achievement
analysis
analyze
application
apply
attempt
biochemistry
breakthrough
cell

datum

digital

electrochemist

2.1. KEY VOCABULARY

Transcription
[o'fi:vmont]

[0 naelosis]

[ @nalaiz]

[ epl1'ketf(o)n]
[o'plar]

[0 tempt]
[barou 'kemistri]
[ 'breik Oru:]
[sel]

[dertom]

[ drdgtl]

[1'lektrov-"kemist]
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Translation
JIOCTHKEHHE

aHam3

aHaJTU3UPOBATh
YCTPOMCTBO, IpUOOp
BKJIIOYATh, HCIIOJI30BATh
MOIIBITKA

OMOXHUMHUS

OTKPBITHE, TPOPHIB
KJIETKA

3HAuYEHHE, JaHHas BEIMUYMHA
U poBoi

OJICKTPOXUMHK



evolution
experiment

fact
flask

fossil
genetics
geology
geophysics
gravity

greenhouse gases

irrelevant

laboratory
magnetism
mass

matter

measure

microscope

molecule

observatory

observe

obsolete

particle
phase
polyphase
radiology

research

scale

science

[ 1:vo'lu:fon]
[1ks permmont]

[faekt]
[fla:sk]

[fosl]

[d31 netiks]
[d31 plodsi]

[ dziou ' fiziks]
[ greviti]

['gri:nhavs "gasiz]

[1'relrvont]

[Io"boratari]
[meegnitizm|
[maes]

[meeto]

[me3o]

[ 'matkraskoup]
[ molikju:l]

[ob'z3:vatri]

[ab'z3:V]

[ pbsali:t]

[ pa:tikl]
[ferz]

[ poli-feiz]

[ rerdr plodsi]
[r1's3:4]
[skeil]

[ 'sarons]
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9BOJIIOLMS, Pa3BUTHE
AKCIIEPUMEHT

dakt

1a00paTOpHBIi cocy,
CKJISTHKa

OKaMEHEeJIOCTb, HCKOIaeMoe
TCHETHKA

reOJIOTUs

reousnka

T'paBUTAlHA

IMMapHUKOBEIC I'a3bIl

HEAKTyaJIbHbIN, HETTOX O/~
1805051

naboparopus
MarHeTu3M
Macca

BCIICCTBO, CYIIIHOCTDH

Mepa U3MepeHus, Mepa,
€IMHULIA U3MEPEHUs

MHKPOCKOIT

MoJIeKy1a

HaOJII0IeHuE,
HaOIIOqaTeNbpHas CTAHIIHAS

HaAOJIIOIATh

yCTapenblil, BBIIEAIINI
U3 yHnoTpeOIeHUs

4acTHUIa
daza, cragus
MHOTO0()a3HbIH
PEHTTEHOJIOTUS

HCCICIOBAHUC

Mepa, BEJINYnHa,
MacmTaObupoBaHHe

HayKa



English word Transcription Translation

scientist [ 'sarontist] YUEHBIN

state-of-the-art [stert-pv-0i-a:t] CaMblii COBPEMEHHBIH

technophile [ 'teknou fail] TeXHODHIT

technophobe [ 'teknou foub] TeXHO(H0O

telescope [ teliskoup] TEJIECKOII

test tube [test tju:b] npooHupKa

theory [ 'Orori] Teopus

thermometer [6o ' mpmito] TEPMOMET]P

variable [ vearrabl] M3MEHYHNBBIMH,
HEIIOCTOSHHBIN, MEHSIOIIUHACS

wide-ranging [ward- remdzm] OOIIMPHBIN, B IIUPOKOM
JMarnasoHe, NIMPOKOMac-
ITaOHBIN

appliance [o'plar.ons] npudop

2.2. READING AND SPEAKING

1. Answer the questions:

1. Why did you choose to study at the institute of High Technology Physics/ Natural
Resources/ Power Engineering/ Cybernetics/ Non-Destructive Testing/ Physics
and Technology/ Humanities, Social Sciences and Technologies?

2. Can you explain what High Technologies are?

3. What kind of technologies is considered advanced nowadays?

4. What are the most perspective technologies nowadays?

2. Read the text and put the words in bold in the right part of speech.
SCIENTIFIC AND TECHNOLOGICAL PROGRESS

It’s difficult to overestimation the role of science and technological in our life. They
accelerate the develop of civilization and help us in our co-operation with nature.
Sciences investigate the laws of the universe, discover the secrets of nature, and apply
their know in practice improving the life of people.

Let’s comparison our life nowadays with the life of people at the beginning of the 20th
century. It has changeable beyond recognition. Our ancestors hadn’t the slightest idea of
the trivial things created by the scientific progress that we use in our everyday life. We
mean refrigerators, TV sets, computers, microwave ovens, radio telephones, what not.
They would seem miracles to them that made our life easy, comfort and pleasant. On the
other hand, the great inventors of the beginning of the 20th century, I mean radio,
airplanes, combustion and jet engines, have become usual things and we can’t imagine our
life without them. A century is a long period for science and technological progress, as it’s
rather rapid. Millions of investigations, the endless number of outstanding discover have
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been made. Our century has had several names that were connection with a certain era in
science and technology. At first it was called the atomic age due to the discovery of the
splitting of the atom. Then it became the age of the conquest of space when for the first
time in the history of mankind a man overcame the gravity and entered the Universe. And
now we live in the information era when the computer network embraces the globe and
connects not only the countries and space stations but a lot of people all over the world.
All these things prove the powerful and the greatest progressive role of science in our life.
But every medal has its reverse. And the rapidly scientific progress has aroused a number
of problems that are a matter of our great concern. These are ecology problems, the safety
of nuclear power stations, the nuclear war threat, and the responsible of a scientist. But
still we are grateful to the outstanding men of the past and the present who have courage
and patience to disclose the secrets of the Universe.

Answer the questions:
1. How has the scientific and technological progress changed the life of people?
2. What problems has the rapid scientific progress brought with itself?
3. Could you name great inventions of the 21* century?
4. What is the greatest invention?

3. Work in pairs. Choose two pictures and think of as many ways as you can in
which they:

make our life easier or more pleasant
may be dangerous to individuals or environment
may change the life in the future
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4. Read the text.
SCIENCE AND TECHNOLOGY

A lot of technological inventions and advances (from steam engines to organ
transplantation, from radio to semiconductors and so on) made people’s lives easier, safer
and more comfortable. But technology goes alongside with science. Moreover the history
of technology is longer than and distinct from the history of science. Science is the
systematic attempt to understand and interpret the world; technology is the systematic
study of techniques for making and doing things. While technology is concerned with the
fabrication and use of artifacts, science is devoted to the more conceptual understanding of
the environment, and it depends upon the comparatively sophisticated skills of literacy and
numeracy. Such skills became available only with the emergence of the great world
civilizations, so it is possible to say that science began with those civilizations, some 3000
years BC, whereas technology is as old as manlike life. Science and technology developed
as different and separate activities, the science was practiced by a class of aristocratic
philosophers, while the technology remained a matter of essentially practical concern to
craftsmen of many types. There were points of intersection, such as the use of
mathematical concepts in building and irrigation work.

The situation began to change during the medieval period of development in the West
(AD 500-1500), when both technical innovation and scientific understanding interacted
with the stimuli of commercial expansion and a flourishing urban culture. The robust
growth of technology in these centuries attracted the interest of educated men. Early in the
17" century, the natural philosopher Francis Bacon had recognized three great
technological innovations — the magnetic compass, the printing press, and gunpowder — as
the distinguishing achievements of modern man, and he had advocated experimental
science as a means of enlarging man’s dominion over nature. By emphasizing a practical
role for science in this way, Bacon implied a harmonization of science and technology,
and he made his intention explicit by urging scientists to study the methods of craftsmen
and craftsmen to learn more science. Still over the next 200 years, carpenters and
mechanics — practical men — built iron bridges, steam engines, and textile machinery
without much reference to scientific principles, while scientists — still amateurs — pursued
their investigation in a haphazard manner. Only in the 19" century the Royal Society in
London formed in 1660 represented a determined effort to direct scientific research
towards useful ends, first by improving navigation and cartography, and ultimately by
stimulating industrial innovation and the search for mineral resources. Similar bodies of
scholars developed in other European countries, and by the 19" century scientists were
moving toward a professionalism in which many of the goals were clearly the same as
those of the technologists. Thus Justus von Liebig of Germany, one of the fathers of
organic chemistry and the first proponent of mineral fertilizer, provided the scientific
impulse that led to the development of synthetic dyes, high explosives, artificial fibers,
and plastics; and Michael Faraday, the brilliant British experimental scientist in the field
of electromagnetism, prepared the ground that was exploited by Thomas A. Edison and
many others.

The role of Edison is particularly significant in the deepening relationship between science
and technology, because the prodigious trial-and-error process by which he selected the
carbon filament for his electric light bulb in 1879 resulted in the creation at Menlo Park,
N.J., of what may be regarded as the world’s first genuine industrial research laboratory.
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From the achievement the application of scientific principles to technology grew rapidly.
It led easily to the engineering rationalism applied by Frederick W. Taylor, to the
organization of workers in mass production, and to the time-and-motion studies of Frank
and Lillian Gilbreth at the beginning of the 20™ century. It provided a model that was
applied rigorously by Henry Ford in his automobile assembly plant and that was followed
by every modern mass-production process. It pointed the way to the development of
systems engineering, operations research, stimulation studies, mathematical modeling, and
technological assessment in industrial processes. This was not just a one-way influence of
science on technology, because technology created new tools and machines with which
the scientists were able to achieve an ever-increasing insight into the natural world. Taken
together, these developments brought technology to its modern highly efficient level of
performance.

In the present day sense a technology is the study and utilization of manufacturing and
industrial methods, systematic application of knowledge to practical tasks in industry.
Whereas a science is considered as an absolute authority, technology becomes the cutting
edge of history, the new frontier. In the early 1970s the phrase «high technology» began to
appear as a synonym for computer technology. Today “high technology” has become a
symbol of progress, like the space program in the 1960s, biotechnology innovations in the
1980s or the development of new medical techniques in the 1990s.

Answer the following questions according to the text:

What is the difference between science and technology?

What is science devoted to?

Who practised and developed science at an early stage of civilization?

Who was engaged in practical work at that time?

Why did technology attract the interest of educated men in the medieval period?
What were the most significant technological achievements in the 17" century?
Who emphasized the practical role of science?

When and where was the first scientific society formed?

Name the scholars and experimental scientists who were the first to apply
scientific principles to technological innovations?

10. When did the term «high technology» appear?

XA B W=

Agree or disagree with the following statements:

1. In ancient times science and technology developed together as two sides of one
activity.

2. None of technological innovations were recognized in the 17" century.

3. In the 19™ century the scientists made the first attempts to apply scientific
research to industrial innovation.

4. Thomas A.Edison was the only experimental scientist in the 19" century.

5. Influence of science on technology was a one-way process.

6. The term “High Technologies” has always meant computer technologies.

Give English equivalents of the following words and combinations:

pacIIMpsATh BIMSHUE; POCT TEXHOJIOTHUH; CUCTEMAaTHUECKOE M3YUYCHUE; METOMIBI; IPUEMBI;
HOMBITKA OOBSCHHUTDH; TOYKU MEPECeUEHUs/CONPUKOCHOBEHUS; TEXHUUECKUE HOBIIECTBA;
pPEMECICHHUKY; 3allMIIaTh; NPUBJIEKaTh 4YeW-TMOO0 MHTEpec; MpU3HaBaTh; METOX MpoO
U OIMOOK; MPUBOAMUTH K; IPUMEHEHUS; OJHOCTOPOHHEE BIMSHUE; ITOJHUMATh Ha BBICO-
KHUH YPOBEHbD.
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Fill in the sentences with the words or word combinations from the text:
1. Technology is the systematic study of ... and their ... .

Science depended on the comparatively sophisticated skills of ... and ... .

Over the centuries the technology remained ... to ... of many types.

F.Bacon ... three ... : the magnatic compass, the printing press and gunpowder.
Advances in systems engineering, math modeling, technological assessment in
industrial processes brought technology to its modern ... .

Nk wb

Complete the following sentences:
1. Technology studies techniques ... .

Science attempts to ... .

Technology is concerned with ...

Science was practised by ... .

Technology was developed by ... .

According to F.Bacon experimental science was ... .
Modern term «high technology» implies ... .

NN kAW

5. Read the text and find English equivalents for the following words:

nOO HA38AHUEM, BHOCUMb DONLUOU BKAAO, OCYUeCMEIAMb PEeGONOYUIO, 20POUMbCS
VUEeHbLMU, Nepablll 8 MUpe, UCNOIb308AMb U300pemeHUs, 3a 2panuyert

Russia gave the world many outstanding scientists. Russian
scientists made a great contribution to world science.
V.V. Petrov (1761-1834), the follower of Lomonosov in
studying electricity, is called a pioneer of the world
electrical engineering. He was experimenting with
electricity and made many discoveries of great importance.
He published a great number of articles on electricity. The
electric arc discovered by Petrov became the first source of
electric lighting. Petrov discovered the possibility of getting metals out of ores by means
of electricity. Academician E.Kh. Lenz (1804—1875) is one of the most prominent Russian
physicists. He discovered the law of heat generation by an electric current and the law
defining the direction of an induced electric current. P.M. Yablochkov (1847-1894) is a
prominent inventor and designer. He did much for using alternating current. He is famous
for inventing the «Yablochkov candle» (arc lamp) known abroad under the name of the
«Russian Light».

A.S. Popov (1859-1906) is known for his invention of a radio.
After demonstrating his device Popov was offered a lot of money
for the commercial use of the radio abroad. But he was a true
Russian patriot, he refused to leave Russia. He said that all his
knowledge and his achievements belonged to his native land.

Dolivo-Dobrovolsky (1862—-1919) is a Russian engineer. He is
the inventor of a three-phase generator and a three-phase
transformer. He proposed a number of original designs of
measuring instruments. We know many other names of great
Russian scientists and we are proud of them.
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Lobachevsky's non-Euclidean geometry brought about a revolution in science. Mendeleev
discovered the periodic law of elements. The world's first photoelectric cell was built by
Stoletov. Lebedev succeeded in measuring the pressure of light experimentally.
Zhukovsky and Chaplygin worked out the theory of flight and the principles of
aerodynamics. Vernadsky laid the theory of flight and the principles of aerodynamics.
Vernadsky laid the foundations of geochemistry — the science of chemical elements.

The first atomic power station and Yuri Gagarin’s flight into space, lasers, semiconductors
and many other achievements of modern science and technology have been created and
discovered by such prominent Russian scientists as Tsiolkovsky and Kurchatov, Keldysh
and Korolyov, Basov and Prokhorov and many others.

Look through the text and connect the verbs with prepositions and make sentences:

to be famous out
to succeed to

to belong for
to be proud in

to bring of

to work about

Answer the following questions:
1. Who is called a pioneer of the world electrical engineering?
What are Lenz’s discoveries connected with?
What is Yablochkov known for?
What is Dolivo-Dobrovolsky famous for?
Whose name is linked to non-Euclidean geometry?
What field of science did Mendeleev and Vernadsky make great contribution to?
What scientists worked in the sphere of space flights?

Nowvhkwd

Fill in the table about Russian inventors:

Inventor Invention Field of science
E.E. Artamonov
I. Fedorov
A.N. Lodygin
L.I. Polzunov
S.V. Lebedev
M.V. Lomonosov
N.L Pirogov

Choose the right inventor:

Who was the first to formulate the law of conservation of matter and E.E. Artamonov
movement?

Do you know the name of the outstanding engineer, designer and I. Fedorov
inventor who made one of the most remarkable watches of all times?

The Ural region was the homeland of such inventions as the first A.N. Lodygin
pedal bicycle, the steam-engine and the locomotive. What names are

connected with these inventions?
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Who was the first man to set up a printing press in our country? L.I. Polzunov
Who did the idea of the incandescent lamp belong to? S.V. Lebedev

Synthetic rubber was produced in Russia in 1910. Who was the M.V. Lomonosov
author of this invention?

The way for the scientific use of anesthesia was paved by a great N.I. Pirogov
Russian surgeon. What is his name?
Who is the founder of the materialist teaching on the higher nervous I.P. Pavlov
activity of animals and men?

[.P. Kulibin

The Cherepanovs

6. Complete the sentences with the right form of the word in bold:

The site is being ... by a local property company. DEVELOPMENT
The manager gave us a brief ... of the computer’s functions. DEMONSTRATE
A scientist showed an ... design of a new computer laboratory. INVENTION
Leaving your car unlocked is just ... someone to steal it. INVITATION

. —a means of sending messages by the use of electric current along wires.
TELEGRAPH

AR S e

7. Complete definitions 1-15 with words and phrases:

safeguard information genetic life expectancy |biology
technology engineering
breakthrough cybernetics modified cryogenics experiment
technophobe genetics technocrat research innovation
1. is the practice or science of changing the genes of a living thing, especially

in order to make it more suitable for a particular purpose.

2. A isarule, law, or plan that protects people or something from harm or
problems.

3. isastudy of living things.

4. A is someone who does not like, trust or want to use technology,
especially computers.

5. A isadiscovery or achievement that comes after a lot of hard work.

6.  1is the study or use of computers and electronic systems for storing and
using information.

7. Ifsomethingis ,itis changed slightly in order to improve it.

8. A isascientist who studies or works in genetics.

9.  1is the use of technology to make copies of natural things (for example,
artificial body parts).

10. A isascientist or other technical expert with a high position in industry or
government.

11.  isadetailed study of something in order to discover new facts.

12. is the science that studies the effect of low temperatures, especially the use

of low temperatures for preserving the bodies of dead people.
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10.

13. An __ is a scientific test to find out what happens to someone or something in
particular conditions.

14.  is the length of time that someone is likely to live.

15.  1isthe invention or use of new ideas, methods, equipment, etc.

Complete the sentence by forming a word from the root in brackets at the end of
the sentence. Use a dictionary if you need to:

Example: When you have finished your _dissection_ please turn to page 55 (dissect)
I came to the that the theory was incorrect. (conclude)

Researchers must first make a careful of the problem. (analyze)
Fleming was responsible for the  of penicillin. (discover)
The  of the earth on its axis causes night and day. (rotate)
The  ofthese two gases can be dangerous. (combine)

The scientists carried out many . (experiment)
Joyisasystems . (analyze)

We owe a great deal tothe  of the steam engine. (invent)
The  of the steam engine was James Watt. (invent)

You must takeouta  on this idea. (patent)

There was a violent  when the chemical was added. (react)
Scientists haveto . (theory)

They also haveto . (hypothesis)

Don’t forget to switch on the video . (record)

Chose the types of technology which can be associated with the following:

digital technology  satellite communication biotechnology  artificial

intelligence ergonomic

e around the world yachtsman/woman trying to establish his/her exact position

e a designer creating a new type of computer keyboard which would be more
efficient

e a scientist producing a new type of wheat which does not need to be sprayed
against insects

e acamera that does not use film

e acomputer that could make decisions for itself

Read the text and complete it with words and phrases from the table. You may
need to change the form of some of the words:

discover life expectancy breakthrough internet research
invent e-mail innovation/invention  technophobe  technophile
cybernetics  genetic engineering nuclear engineering safeguard

analyze experiment control

In scientific and technological terms, the twentieth century saw more changes than in the
previous five hundred years. Penicillin was (1) and used to treat infections that
would have once been fatal, and there were many other remarkable advances in medicine
that helped to increase our average (2) way beyond that of our ancestors. Incredible
3) such as television changed the way we now spend our leisure hours. Perhaps the
most important (4) , however, was the microchip. Nobody could have imagined,
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when it was first (5) , that within a matter of years, this tiny piece of silicon and
circuitry would be found in almost every household object from the kettle to the
camcorder. And nobody could have predicted the sudden proliferation of computers that
would completely change our lives, allowing us to access information from the other side
of the world via the (6) or send messages around the world by (7) at the
touch of a button. Meanwhile, (8) into other aspects of information technology
made it easier and cheaper for us to talk to friends and relations around the world. Good
news for (9) who love modern technology, bad news for the (10) who would
have preferred to hide from these modern miracles.

But everything has a price. The development of (11) led to mass automation in
factories, which in turn led to millions losing their jobs. The genius of Einstein led to the
horrors of the atomic bomb and the dangerous uncertainties of (12) (we often hear
of accidents and mishaps at nuclear power stations around the world, where (13) to
prevent accidents were inadequate). The relatively new science of (14) has been
seen as a major step forward, but putting modified foods onto the market before scientists
had properly (15) them was perhaps one of the most irresponsible decisions of the
late twentieth and early twenty-first century.

Meanwhile, pharmaceutical and cosmetic companies continue to (16) on animals,
a move that many consider to be cruel and unnecessary.

Of course we all rely on modern science and technology to improve our lives. However,
we need to make sure that we (17) it rather than the other way round.

11. Read the text.
THE HERO OF THE ELECTRICITY AGE

Thomas Alva Edison was born on February 11, 1847 in Milan, Ohio; the seventh and last
child of Samuel and Nancy Edison. When Edison was seven, his family moved to Port
Huron, Michigan. Edison lived here until he struck out on his own at the age of sixteen.
Edison had very little formal education as a child, attending school only for three months.
He was taught reading, writing, and arithmetic by his mother, but was always a very
curious child and taught himself much by reading on his own. This belief in self-
improvement remained throughout his life.

Edison began working at an early age, as most boys did at the time. At thirteen he took job as
a newsboy, selling newspapers and candy on the local railroad that ran through Port Huron to
Detroit. He seems to have spent much of his free time reading scientific and technical books,
and also had opportunity at this time to learn how to operate a telegraph. By the time he was
sixteen, Edison was proficient enough to work as a telegrapher full time.

The development of the telegraph was the first step in the communication revolution and
the telegraph industry expanded rapidly in the second half of the 19" century. This rapid
growth gave Edison and others like him a chance to travel, see the country and gain
experience. Edison worked in a number of cities throughout the United States before
arriving in Boston in 1868 where he began to change his profession from telegrapher to
inventor. He received his first patent on an electric vote recorder, a device intended for use
by elected bodies such as Congress to speed the voting process. In general, Edison was
probably the world’s greatest inventor. He had patented on 1,093 inventions.
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Edison moved to New York City in 1869. He continued to work on inventions related to
the telegraph and developed his first successful invention, an improved stock ticker called
the «Universal Stock Printer». For this and some related inventions Edison was paid
$40,000. Edison set up his first laboratory and manufacturing facility in New Jersey in
1871. During the next five years, Edison worked in Newark inventing and manufacturing
devices that greatly improved the speed and efficiency of the telegraph. He also found
time to get married to Mary Stilwell and start a family.

In 1876 Edison sold all his Newark manufacturing concerns and moved his family and
staff of assistants to the small village of Menlo Park, 25 miles southwest of New York
City. Edison established a new facility containing all the equipment so as to work on any
invention. This research and development laboratory was the first of its kind anywhere;
the model for later, modern facilities such as Bell Laboratories, this is sometimes
considered Edison’s greatest invention. Here Edison began to change the world.

The first great invention developed by Edison in Menlo Park was the tin foil phonograph.
The first machine that could record and reproduce sound created a sensation and brought
Edison international fame. Edison toured the country with the tin foil phonograph and was
invited to the White House to demonstrate it to President Rutherford B. Hayes in April
1878.

In 1877 Edison made a recording on a little machine which he had invented and played it
back to himself. Although he knew that he would hear his own words, he was astonished
just the same when they were spoken back to him. The first phonograph was not at all like
a record player of our time.

Edison next undertook his greatest challenge, the development of a practical incandescent,
electric light. The idea of electric lighting was not new, and a number of people had
worked on, and even developed forms of electric lighting. But up to that time, nothing had
been developed that was remotely practical for home use. After one and a half year of
work, success was achieved when an incandescent lamp with a filament of carbonized
sewing thread burned for thirteen and a half hours. The first public demonstration of the
Edison’s incandescent lighting system was in December 1879, when the Menlo Park
laboratory complex was electrically lighted. Edison spent the next several years creating
the electric industry. In September 1882, the first commercial power station went into
operation providing light and power to customers in a one square mile area; thus marking
the beginning of the electric age.

The following decade was devoted to the invention and exploitation of methods for the
distribution of electricity, improved dynamos and motors, and an electric railway for
carrying freight and passengers. In 1885 he
patented a method of transmitting
telegraphic signals from moving train.

The success of his electric light brought
Edison to new heights of fame and wealth,
as electricity spread around the world.
Edison’s various electric companies
continues to grow until in 1889 they were
brought together to form Edison general
Electric. Despite the use of Edison in the
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company title however, Edison never controlled this company. The tremendous amount of
capital needed to develop the incandescent lighting industry had necessitated the
involvement of investment bankers such as J.P. Morgan. When Edison General electric
merged with its leading competitor Thompson-Houston in 1892, Edison was dropped from
the name, and the company became simply General Electric.

This period of success was marred by the death of Edison’s wife Mary in 1884. Edison’s
involvement in the business and of the electric industry had caused Edison to spend less
time in Menlo Park. After Mary’s death, Edison was there even less, living instead in New
York City with his three children. A year later, while vacationing at a friend’s house in
New England, Edison met Mina Miller and fell in love. The couple married in February
1886 and moved to West Orange, New Jersey where Edison had purchased an estate
Glenmont, for his bride. Thomas Edison lived here with Mina until his death.

When Edison moved to West Orange, he was doing experimental work in makeshift
facilities in his electric lamp factory in nearby Harrison, New Jersey. However, a few
months after his marriage, Edison decided to build a new laboratory in West Orange itself,
less than a mile from his home. Edison possessed the both resources and experience by
this time to build, «the best equipped and largest laboratory extant and facilities superior
to any other for rapid and cheap development of an invention». The new laboratory
complex consisting of five buildings opened in November 1887. The large size of the
laboratory not only allowed Edison to work on any sort of project, but also allowed him to
work on as many as ten or twenty projects at once. One of the projects he was involved in
was the development of a better storage battery for use in electric vehicles which he
enjoyed very much. He even owned a number of different types of automobiles, powered
by gasoline, electricity, and steam. Edison thought that electric propulsion was clearly the
best method of powering cars, but realized that conventional lead-acid storage batteries
were inadequate for the job. Edison began to develop an alkaline battery in 1899. It proved
to be Edison’s most difficult project, taking ten years to develop a practical alkaline
battery. By the time Edison introduced his new alkaline battery, the gasoline powered car
had so improved that electric vehicles were becoming increasingly less common, being
used mainly as delivery vehicles in cities. However, the Edison alkaline battery proved
useful for lighting railway cars and signals, maritime buoys, and miners lamps. Further,
Edison's work paved the way for the modern alkaline battery.

In 1913 he produced talking motion pictures. On his seventy-fifth birthday Edison was
asked what his philosophy of life was. He said that work was bringing out secrets of
nature and applying them for the happiness of man.

He worked till the very last moment of his life. At ten o’clock on the evening of his
funeral, in homage to the memory of a great man, every American switched off the
electric light and for the space of one minute the entire country was in darkness.

Edison was also a ruthless businessman who fought to defeat his competitors. One of the
most famous examples of his competitive vigor was the war of the currents (direct current
vs alternating current) he conducted to discredit Nicola Tesla's Alternating Current
system.

Edison had enough genius to see the genius in others. Already by the time he moved to
Menlo Park, he had gathered many of the men who would work with him for the rest of
their lives. By the time Edison built his West Orange lab complex, men came from all
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over the US and Europe to work with the famous inventor. Often these young «muckersy,
as Edison called them, were fresh out of college or technical training. What better place to
start a career? Unlike most inventors, Edison depended upon dozens of «muckers» to
build and test his ideas. In return, they received «only workmen’s wages». But, the
inventor said, it was «not the money they want, but the chance for their ambition to work».
The average work week was six days for a total of 55 hours. But if Edison had a bright
idea, days at work would extend far into the night. What was it like to work for Edison?
One «mucker» said that he «could wither one with his biting sarcasm or ridicule one into
extinction». Just think how it would feel to listen to the world’s greatest inventor criticize
your work. On the other hand, as electrician Arthur Kennelly stated, «The privilege which
I had being with this great man for six years was the greatest inspiration of my life».

Answer the following questions:
1. What kind of education did Edison get?
How did phonograph work?
How many inventions did Edison patent?
How did Edison’s electric light work and how was it improved?
What was his philosophy of life?
Could you name other men of science equally possessed by the idea to create so
that they were «deaf and blind to everything else in the world except science?»
like Edison?
7. How can you characterize Edison’s education?
8. Did Edison create for people or was his only goal to find medium for the
expression of his ideas, feelings, and get free of his obsession?
9. How did Edison’s inventions change our everyday life?

SARRANE el N

Complete the sentences with prepositions if necessary:
1. Edison attended ... schools only for three month. 2. At the age of 13 Edison began to
work ... a newsboy, selling newspapers and candy. 3. A number of people had worked ...
the idea related ... developing electric lighting. 4. He began work ... a large difference
engine which he believed he could complete in three years. 5. Edison hired the young
engineers who were superior ... the any other candidates.

Give English equivalents to the following words and word combinations:

MOJYYUTh PabOTy; BOCHPOHM3BECTH 3BYK; CAMOCOBEPIIEHCTBOBAHHE, MPHHOCHTH MEXIY-
HAapOJHYIO CIIaBy; 3aIlMCaTh, CAEIATh 3alHCh; JIOOOMBITHBIN PEeOCHOK; XOIUTh B MIKOIY;
MMPOBOAWUTHL MHOTO CBO6OI[HOFO BPCMCHH; YUTAThb HAYYHBIC U TCXHUUYCCKHUEC KHUTH, HAaTb
IIaHC; 003aBECTHCh CEMbEH; KaIIUTAIIOBIOXKEHUSI OaHKUPOB; KOHKYPEHT, CONIEPHHK; CaMoO-
CTOSITEIHHO 00Yy4YaThCs; OCHOBATH MEPBYIO JaOOPATOPHIO.

Comment on the following quotations:
«Necessity is the mother of invention» (Plato, 427-327 B.C.)
«Experience, the universal Mother of Sciences» (Miguel de Cervantes, 1547-1616)
«Invention breeds invention» (Ralph Waldo Emerson, 1803—1882)

Find information about Guglielmo Marconi and choose the correct option:
Guglielmo Marconi was the first who
1) assembled radio.
2) invented radio.
3) transmitted the first radio signal.
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As a boy heliked to spend hisfreetime

1) carrying out laboratory experiments.

2) studying with the help of a private tutor.
3) reading the works of famous scientists.

He received higher education

1) with the help of a private physics tutor.

2) on his own but it was very hard.

3) He never had any kind of a university degree.

He was granted hisfirst patent for
1) magnetic detector.

2) asystem of wireless telegraphy.
3) horizontal directional aerial.

A lot of people didn’t think he was a great scientist because
1) he was not the only person who sent wireless messages.
2) he was not the first person who sent wireless messages.

3) he never sent any wireless messages.

During hislife Marconi considered himself to be
1) asuccessful industrialist and businessman.

2) afamous inventor.

3) an outstanding physicist.

Cross out an odd word in each line:

to conduct: an experiment, a baby, an interview, an orchestra

to erect: a station, a leg, a tent, an institution.
short: waves, building, man, speech.

fundamental: mistake, distinction, discovery, hotel.
to assemble: a car, an army, forces, flowers.

12. Read the text:

THE GENIUS WHO LIT THE WORLD

Nikola Tesla was born on July 10, 1856 in Smiljan, Croatia,
which was then part of the Austo-Hungarian Empire. His
father was a Serbian Orthodox Priest and his mother was an
inventor in her own right of household appliances. Tesla
studied at the Realschule, the Polytechnic Institute in Graz,
Austria and the University of Prague. At first, he intended to
specialize in physics and mathematics, but soon he became
fascinated with electricity. (1)

He began his career as an electrical engineer with a walking with a friend through the city
park after seeing a telephone company in Budapest in 1881. Once when Tesla was
walking with a friend through the city park, the elusive solution to the rotating magnetic
field flashed through his mind. With a stick, he drew a diagram in the sand explaining to
his friend the principle of the induction motor. Before going to America, Tesla joined
Continental Edison Company in Paris where he designed dynamos. While in Strasbourg in
1883, he privately built a prototype of the induction motor and ran it successfully. Unable
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to interest anyone in Europe in promoting this radical device, Tesla accepted an offer to
work for Thomas Edison in New York. His childhood dream was to come to America to
harness the power of Niagara Falls. (2)

Nikola Tesla came to the United States in 1884 with an introduction letter from Charles
Batchelor to Thomas Edison: «I know two great men», wrote Batchelor, «one is you and
the other is this young man». Tesla spent the next 59 years of his productive life living in
New York. Tesla set about improving Edison’s line of dynamos while working in
Edison’s lab in New Jersey. It was here that his disagreement with Edison over direct
current versus alternating current began and soon led to the war of the currents as Edison
fought a losing battle to protect his investment in direct current equipment and facilities.
Tesla pointed out the inefficiency of Edison’s direct current electrical powerhouses that
had been built up and down the Atlantic seaboard. The secret, he felt, lay in the use of
alternating current, because to him all energies were cyclic. Why not build generators that
would send electrical energy along distribution lines first one way, than another, in
multiple waves using the polyphase principle? (3)

Edison’s lamps were weak and inefficient when supplied by direct current. This system
had a severe disadvantage in that it could not be transported more than two miles due to its
inability to step up to high voltage levels necessary for long distance transmission.
Consequently, a direct current power station was required at two mile intervals. Direct
current flows continuously in one direction; alternating current changes direction 50 or 60
times per second and can be stepped up to vary high voltage levels, minimizing power loss
across great distances. He was convinced that the future belonged to alternating current.
Nikola Tesla developed polyphase alternating current system of generators, motors and
transformers and held 40 basic U.S. patents on the system. He introduced his motors and
systems in a classic paper, «A New System of Alternating Current Motors and
Transformers» which he delivered before the American Institute of Electrical Engineers in
1888. One of the most impressed was the industrialist and inventor George Westinghouse.
One day he visited Tesla’s laboratory and was amazed at what he saw. Tesla had
constructed a model polyphase system consisting of an alternating current dynamo, step-
up and step-down transformers and A.C. motor at the other end. The perfect partnership
between Tesla and Westinghouse for the nationwide use of electricity in America had
begun. (4)

Later Tesla discovered the principle that drives almost every practical use of electricity
today, the rotating magnetic field. The field is what powers generators and all forms of
electrical motors. Although the generator had already been discovered, it was Tesla who
figured out why it worked. (5)

Tesla was a pioneer in many fields. The Tesla coil,
which he invented in 1891, is widely used today in
radio and television sets and other electronic
equipment. That year also marked the date of Tesla's
United States citizenship. His alternating current
induction motor is considered one of the ten greatest
discoveries of all time. Among his discoveries are the
fluorescent light, laser beam, wireless communications,
wireless transmission of electrical energy, remote
control, robotics, Tesla’s turbines and vertical take off
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aircraft'. Tesla is the father of the radio and the modern electrical transmissions systems.
He registered over 700 patents worldwide. His vision included exploration of solar energy
and the power of the sea. He foresaw interplanetary communications and satellites. (6)

The Electrical Review in 1896 published X-rays of a man, made by Tesla, with X-ray
tubes of his own design. They appeared at the same time as when Roentgen announced his
discovery of X-rays. Tesla never attempted to proclaim priority. Roentgen congratulated
Tesla on his sophisticated X-ray pictures, and Tesla even wrote Roentgen’s name on one
of his films. He published schematic diagrams describing all the basic elements of the
radio transmitter which was later used by Marconi. In 1896 Tesla constructed an
instrument to receive radio waves. He experimented with this device and transmitted radio
waves from his laboratory on South 5th Avenue to the Gerlach Hotel at 27th Street in
Manhattan. The device had a magnet which gave off intense magnetic fields up to 20,000
lines per centimeter. The radio device clearly establishes his priority in the discovery of
radio. And in 1943 the United States Supreme Court, held Marconi's most important
patent invalid, recognizing Tesla’s more significant contribution as the inventor of radio
technology. (7)

Tesla built an experimental station in Colorado Springs, Colorado in 1899, to experiment
with high voltage, high frequency electricity and other phenomena. When the Colorado
Springs Tesla Coil magnifying transmitter” was energized, it created sparks 30 feet long.
From the outside antenna, these sparks could be seen from a distance of ten miles. From
this laboratory, Tesla generated and sent out wireless waves which mediated energy,
without wires for miles. In Colorado Springs, where he stayed from May 1899 until 1900,
Tesla made what he regarded as his most important discovery — terrestrial stationary
waves. By this discovery he proved that the Earth could be used as a conductor and would
be as responsive as a tuning fork to electrical vibrations of a certain frequency. He also
lighted 200 lamps without wires from a distance of 25 miles and created man-made
lightning. At one time he was certain he had received signals from another planet in his
Colorado laboratory. (8)

The old Waldorf Astoria was the residence of Nikola Tesla for many years. He lived there
when he was at the height of financial and intellectual power. Tesla organized elaborate
dinners, inviting famous people who later witnessed spectacular electrical experiments in
his laboratory. (9)

Tesla lectured to the scientific community on his inventions in America and before
scientific organizations in both England and France in 1892. Tesla’s lectures and writings
of the 1890s aroused wide admiration among contemporaries, popularized his inventions
and inspired untold numbers of younger men to enter the new field of radio and electrical
science. (10)

Nikola Tesla was one of the most celebrated personalities in the American press, in this
century. Tesla was the genius who ushered in the age of electrical power. Tesla had a
vivid imagination and an intuitive way of developing scientific hypotheses. He used his
imagination to prove and apply his hypotheses. Here is how he explained his creative
process: «Before I put a sketch on paper, the whole idea is worked out mentally. In my
mind I change the construction, make improvements, and even operate the device. Without
ever having drawn a sketch I can give the measurements of all parts to workmen, and
when completed all these parts will fit, just as certainly as though I had made the actual

42



drawings. It is immaterial to me whether I run my machine in my mind or test it in my shop.
The inventions I have conceived in this way have always worked. In thirty years there has not
been a single exception. My first electric motor, the vacuum wireless light, my turbine engine
and many other devices have all been developed in exactly this way.» (11)

Tesla possessed a striking physical appearance over six feet tall with deep set eyes and
a stately manner. To the contemporaries he was a man endowed with remarkable physical
and mental freshness, ready to surprise the world with more and more inventions as he
grew older. (12)

In 1915, a New York Times article announced that Tesla and Edison were to share the
Nobel Prize for physics. Oddly, neither man received the prize, the reason being unclear.
It was rumored that Tesla refused the prize because he would not share with Edison, and
because Marconi had already received his. (13)

Tesla was clearly ahead of his time, a problem which would haunt his entire career. His
inventions and patents for remote operation of robotic devices, for instance, were
stunningly advanced but largely ignored at the time. The military inexplicably failed to
understand the usefulness of remote-controlled attack vehicles and torpedoes until after
Tesla’s patents had expired. Even then, they began researching it over from scratch, rather
than working with his established techniques. The end result was military technology
nearly identical to Tesla’s inventions, but developed literally decades later and at many
times the cost. Tesla never made a dime off of the discovery of the radio-controlled
automation that today is the basis of a multibillion dollar aerospace specialty. (14)

Answer the following questions:

What sciences attracted Tesla?

Where did he work?

What was his childhood ambition? Did he achieve it?

How did he come across the idea of induction motor?

What device did Tesla conceive and design first?

Did European manufacturers get interested in it?

What advantages did alternating current have over/versus direct current?
What was the reason for the war of currents?

9. What invention did Tesla consider his most important one?

10. What did he look like?

11. How did Tesla develop his ideas?

12. Which device by Tesla is still widely used in electronic equipment?
13. Were Tesla’s inventions and ideas studied after his death?

14. Do you think Nikola Tesla was a successful inventor?

PN R DD

Using the affixes in- (il-, ir-, im-), un-, dis, mis-, -less make the opposites to the
following words:

connect responsible literate use finite
logical advantage care take finished
possible complete productive accuracy understood
fortunate patient like publish real
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Complete the sentences with prepositions if necessary:
1. While studying at the University of Prague, Tesla was fascinated ... electricity.
2. Inthe USA he joined ... T. Edison’s team in New Jersey.
3. Nikola Tesla worked ... Edison until Tesla conceived polyphase alternating
current system.
4. How many inventions did Tesla hold patens ...?
5. Tesla experimented a lot ... radio waves, X-rays and terrestrial stationary waves.
6. Tesla had many reasons to refuse ... the Nobel Prize.

Give English equivalents to the following words and word combinations:
CTIEIMAIM3UPOBATECS B K- 00JaCTH HAyKH;, NMPEACTaBUTh YCTPOMCTBO; pa3padaThIBaTh
IMHAMO-MaIInHy; HE3(P(EKTUBHOCTh JIaMIT; CEPbE3HBIH HEJOCTATOK; CBOAMTH IMOTEPU
MOIMHOCTU K MUHHUMYMY; UACAJILHOC COTPYAHUUYCCTBO, MMOCTUTIaTh NPUHIUII, TPCABUACTD
MEKIUIAHETHYIO CBSI3b; OOBSBUTH 00 OTKPHITHH; 3asBIISITH O IMIEPBEHCTBE; HA3E€MHBIC CTa-
IMUOHAPHBIC BOJIHBI; UCKYCCTBCHHAA MOJIHHA, MBICIICHHO pa3pa6aTBIBaTI); YCOBCPHICHCT-
BOBATh YCTPOMCTBO; JieNaTh HAOPOCOK; 3a{yMaTh H300PETCHUE; OTKA3aThCs OT IpHU3a.

Sum up the text using the following key-points:
e Edison’s family background
e His main interests
e Areas of science and research activity
e Major achievements
e Personality

13. Read the text.
SCIENTIFIC AND TECHNOLOGICAL PROGRESS IN MODERN SOCIETY

We live in a world created by science. Our epoch is an epoch of scientific and
technological revolution when new ideas are being born and new discoveries and
inventions are being made. To illustrate this statement one may mention the telephone, the
radio, the television, the automobile, the airplane and the like. Man has created complex
cybernetic machines and made nuclear energy work for him. He has developed modern
automatic production lines, laser technology and all kinds of computers. The list of major
scientific achievements could be continued.

At the beginning of the 20-th century we could hardly
believe that we should be able to sit at home and watch
astronauts working in space. Twelve years separated the
launching of the «Sputnik-1» Soviet satellite in 1957 and
man’s first landing on the Moon in 1969. The first long-
term «Salyut» orbital station launched in 1971 opened a
new era in space research. Some automatic interplanetary
stations have reached Mars and Venus and have explored
the planets’ physical conditions. In 1981 we could witness
the launching of a typically new cosmic vehicle — the
Shuttle. Scientific achievements in space research gave the
possibility of conducting investigations in the fields of
astrophysics, medicine, biology, geology and some others.
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One of the major problems of modern physics is the study of the atomic nucleus and
elementary particles. A well-known Russian scientist Igor Kurchatov made a great
contribution to the theory of elementary particles and to the experimental techniques
which made it possible to use nuclear energy for practical purposes. Modern nuclear
research requires complex and costly apparatus including powerful accelerator facilities.
The Joint Institute of Nuclear Research at Dubna has created and launched a high-energy
accelerator — protonsynchrotron (cuuaxpodazorpon). The scientists of Dubna are
conducting intensive research into the problem of controlled thermonuclear reactions
which could provide mankind with an inexhaustible source of energy. World science has
already heard of the «TOKAMAKX» nuclear installation which is to provide the basis for
the first thermonuclear power stations by the end of the 20-th century.

The most important role for modern technology is played by automation. Automation
should contribute to high production efficiency. Advanced automation is based on
computers. At present computer science is the most promising one. Computers are able to
help space programmes, armed forces, business and industry, sports and medicine. As
computers work accurately and at high speeds they save years of research workers’ hard
work. Automation and computer science are of great social importance.

Translate and find related words to the following words:

Technology, automation, to produce, science, to achieve, to launch, orbit, planet, physics,
to investigate, atom, nucleus, element, part, experiment, power, to accelerate, to install,
efficient, important.

Translate the phrases:

HayuHo-TexHHuecKkas peBoItoLus, KHOepHEeTHYeCKas MallllHa, sSAepHast SHEprHsl, Mo-
TOYHAas JIMHUA, JJa3€PpHad TCXHOJIOIusA, HAy4YHbIC JOCTUXKCHUA, 0p6HTaanas[ cTaHIuA, UC-
CJIeJIOBaHUE KOCMOCA, MEXKIUIAaHETHbIE CTaHIUH, (PU3NYECKHE YCIOBUSA, KOCMUYECKUH KO-
pabib, aTOMHOE SIPO, JIEMEHTApHBIC YACTHIIBI, SKCIIEPHMEHTAIBHBIA METOII, SICpHOE
UCCIIEI0OBaHNE, TEPMOSIEPHAsl PEaKLMsl, HICTOYHUK DHEPIUH, s/IepHasl yCTaHOBKA, COBpE-
MCHHaA TCXHHUKA, NPOU3BOJCTBCHHAA 3(1)(1)€KTI/IBHOCTI), BBICOKAadA aBTOMAaTHU3alllid, BbIYMC-
JUTEIbHAs TEXHUKA, HAYUYHBIH paOOTHHUK.

Translate sentences:

1. MBI cTanu CBUAETENSIMH HOBBIX OTKPBITHMA. 2. YemoBEeK CyMel cO3/1aTh CIIOKHBIC
kuOepHeTnyeckrue MamuHbl. 3. CTyaeHTaM HeoOX0IUMO PETyIsIpHO paboTaTh ¢ KOMIIBIO-
Tepamu. 4. B Kocmoce yueHble TPOBOJAT OHOJIOTMYECKHE W MEIUIMHCKUE OIBITHI.
5. KomnbroTepsl JOKHBI 5KOHOMHUTH pabodee BpeMs CIIEIIHATUCTOB.

Connect definitions with the words:
Discovery, invention, nuclear energy, achievement, astronaut, biology, accelerator,
automation, computer, research worker.
1. The science about the physical life of animals and plants.
A person who travels in a space vehicle.
An electronic device which stores, analyses and produces information.
The power of atomic nucleus.
Getting knowledge of something existing but not yet known.
A thing done successfully.
A device used for accelerating nuclear particles.
The creation of something not existing before.

XN R WD
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9. A person engaged in investigation to discover new facts or information.
10. The use of machines to save labour.

Retell the text according to the plan:
The text is entitled...
It deals with...
The text can be divided into... logical parts.
The first (second, etc.) part contains (describes, enumerates, speaks about, touches
upon, etc.)...

14. Read the text and translate it.
SCIENCE AND INTERNATIONAL COOPERATION

Modern science is characterized by increasing the tendency towards closer cooperation
between scientists and scientific institutions all over the world. Many problems that affect
the world today cannot be solved without joining scientific efforts and material resources
on a world-wide scale. The exploration of space, world finance, global environment
protection problems and the development of new sources of the power are the examples of
areas of scientific research which are so costly and complicated that it is difficult for a
single country to solve them efficiently and in a short period of time.

Many countries are successfully cooperating on a programme called «Intercosmos» and
have already launched 23 «Intercosmos» satellites, 11 vertical geophysical rockets and a
large number of artificial satellites. Russia conducts space exploration programmes
together with the USA, France, Sweden, Austria and India. Joint manned flights of
Russian and foreign cosmonauts included citizens from numerous countries. 12
international crews worked in orbit and carried out more than 200 scientific experiments.

Another sphere of international cooperation among scientists is high-energy physics.
Dubna is the town where a large international group of physicists is constantly researching
new nuclear particles. It is a tremendous scientific complex of six large laboratories called
the Joint Institute of Nuclear Research. The Institute prepares research personnel for its
member-countries. The laboratories are staffed by young talented scientists from different
countries. Physicists heed regular contacts, discussions and seminars. So Dubna is known
as a town of international friendship.

Find English equivalents from text «Science and international cooperation».

HayuHoe yupexIeHHe, MaTepHajbHbIE PECYpChbl, UCCIIEAOBAaHHE KOCMOCA, 3allUTa
OKPY)KaIOIHGfI Cp€abl, MCTOUYHHUKU DHCPIUH, HAYUYHOC UCCIICAOBAHUC, 3allyCKAaTh CITYTHUKH,
OCYILECTBIIATh MPOTrPAMMBI, THJIOTUPYEMbIE TMOJNETI, MHTEPHALMOHAIbHbBIE SKUNIAXHU, Ha-
YYHBIC SKCIICPUMCHTLI, AACPHBIC YaCTUIIbI.

Find English synonyms of the following words and make sentences with them:
establishment, to influence, to decide, to combine, force, research, working-out,
energy, field, complex, hard, sputnik, cosmos.

Make a short annotation to the text.

Translate the text into English.
VY4eHble BCEro Mupa CTpeMSATCS K IJIOJOTBOPHOMY COTpyIHMYecTBY. CerogHs MHO-
¢ HAy4YHBIC HpO6J’ICMI>I MOKHO pCUINTb, TOJIBKO 06”I)€I[I/IHI/IB MaTCpraJIbHbIC, TCXHUYC-
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CKHE M YMCTBEHHBIE PECYpPChI Pa3HBIX cTpaH. Pa3BUThIE cTpaHbl YCIEUIHO COTPYAHUYAIOT
B 00nactu ¢pu3uku 00npmux sHepruid. Ousnku, padotaronme B O0beTMHEHHOM HHCTUTY-
T€ AZEPHBIX UCCIEI0BaHUN, PETYIISIPHO MPOBOJAT CEMUHAPHI U KOH(pEpEeHIIMHU 110 TpoodIie-
MaM sI€pHOU dJHEPrETUKHU.

15. Read the text, give the title, divide it into paragraphs and write a short
annotation to it:

Title

Annotation

The Coordinated Science Centre in Moscow works for the application of science and
research for useful purposes. It has a broad programme of activities and can perform
various researches. There are 10 departments in the Centre. The laboratories of these
departments carry out investigations on the basis of advanced facilities. The Centre also
has a few experimental plants. More than3000 staff members are engaged in individual
and group researches. Research teams are organized to work at a specific problem to be
solved coordinating the skills of scientists, engineers and economists. The present
activities of the Centre include research programmes in solid state physics, semiconductor
physics, advanced automation, communication systems, computer-aided design, human-
computer interaction, information science systems, energy studies, man-machine systems,
studies of the human environment. Integration of research with education has been a
decisive factor in the distinguished reputation enjoyed by the Centre. Both graduates and
undergraduates cooperate with staff members in research activities, and concepts
developed through research are reflected in the instructional programme at all academic
levels. The close contact of higher schools with the Coordinated Science Centre introduces
students to the latest achievements in science and engineering, and helps them to learn
modern research methods and handle the most complex equipment. The Coordinated
Science Centre may be considered a multinational organization. It is supported by the
governments of several countries. In some fields the very nature of the work may demand
facilities which a particular country does not possess. Space exploration with joint flights
is one example of this approach. That is why the Centre cooperates with research
laboratories in Germany, Poland, Bulgaria and some other countries. There is a special
committee at the Centre which holds symposia, conferences, seminars, and meetings
aimed at increasing international research cooperation. The study of the ocean, the
atmosphere, the inner structure of the earth, environmental protection, health protection
and other global problems can be solved only if scientists of many countries unite their
efforts.

Find English equivalents from the text:
Hayunblil LieHTp, mporpamma AesTeIbHOCTH, IPOBOANUTH HUCCIIEIOBAHUS, YCOBEPIICHCT-
BOBAaHHOE O0OpPYJOBaHUE, KOJUIEKTUBHOE HCCIEOBAHUE, HCCIIEIOBATEIbCKUE KOJUICKTHBBI,
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aBTOMATHU3MPOBAHHOE MPOCKTHPOBAHKE, OOydYaromias MporpamMma, IOCTIKEHUS HAyKU
U TEXHUKH, YIPaBIATh 000pyAOBaHUEM, MEXKIYHAPOJHOE COTPYIHUYECTBO, 3alllUTa OK-
PYXKaroIlei Cpepl.

Translate the following phrases into Russian and make sentences with them in
Russian and ask your group-mates to translate them into English:
Research programmes, solid state physics, semiconductor physics, communication
systems, human-computer interaction, information science systems, man-machine
systems, energy studies, human environment, staff members, research activities,
research methods, research cooperation, health protection.

16. Read the text:
THE RUSSIAN ACADEMY OF SCIENCE (RAS)

In 1724, Peter the Great established the Academy of Sciences as part of his push for
reform to strengthen Russia. He wished to make the country as economically and
politically independent as possible and he was aware of how important scientific thought,
along with education and culture, was to this. However, unlike other foreign organizations
at that time, the Academy was a state institution, which Peter intended should offer
scientists from any country the opportunity to do their research in complete freedom, as
well as providing the opportunity for students to study under these famous people. The
Academy officially opened in 1725.

Over the next three decades, work was done in many fields, among them: work on
electricity and magnetism theory. Research enabled the development of mining,
metallurgy, and other branches of Russian
industry. Work was done in geodesy and
cartography and 1745 saw the first atlas of Russia
created.

From its earliest days, the Academy carried out
mathematical research, which added greatly to AN e
the development of calculus, hydrodynamics, @EIEIiEIIEERESEN N jj__’:‘;,
mechanics, optics, astronomy, and made EEEEEE y
discoveries in various fields, such as chemistry,
physics and geology. In addition, expeditions
in1733-1742 and 1760-1770 helped contribute to
the discovery of Russia's natural resources.

The 19" century was a time of many more contributions from the Academy.
The Academy’s naturalists were involved in voyages of discovery, including that of
F.F. Bellingshausen and M.P. Lazarev in 1820, when Antarctica was discovered. In the
fields of mathematics and physics, progress was furthered by N.I. Lobachevskv and his
theory of non-Euclidean geometry as well as by P.L. Chebyshev who made progress in
the field of probability, statistics and Number Theory. Other notable achievements were
the invention of the radio, the creation of the periodic table of the chemical elements, the
discovery of viruses and the cell mechanisms of immunity. In the 1890s and early 1900s,
I.P. Pavlov carried out experiments which resulted in the discovery of classical
conditioning or conditioned reflexes. Clearly, throughout the 18" and 19" centuries and
into the 20" century, the Russian Academy led the way in Russian science.
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In 1925, the name of the Academy changed to the Academy of Sciences of the USSR. One
of the achievements of the Academy was to help set up scientific research centres in all
Soviet republics. The Academy also gave scientists the opportunity to work and study in
different parts of the USSR and abroad. In 1934, its headquarters were moved to Moscow.
At that time, it had 25 member institutions. The Academy continued to grow, reaching
a high point of 260 member institutions. In 1991, after the breakup of the USSR,
the Academy’s name was changed to the Russian Academy of Sciences (RAS).

Today, the RAS supervises the research of a large group of institutions within Russia
which focus on different research areas, including philosophy, botany, anthropology,
paleontology and archaeology as well as nuclear physics, astrophysics, mathematics,
computer engineering and many others. A special Internet system, called the Russian
Space Science Internet (RSSI), which links over 3000 members, has also been set up.

Becoming a member of the RAS is not easy. Only scientific researchers who have done
outstanding work or who have great potential are chosen to become members.

Last but not least, the RAS gives awards to members who have made significant
discoveries. Its highest award is the Lomonosov Medal, named after the outstanding
Russian scientist, writer and polymath of the 18" century. Many RAS award winners have
later gone on to be awarded prestigious Nobel Prizes.

Read the text one more time and decide if the following statements are true or false:
1. Peter the Great set up educational and cultural centres.
2. The Academy was unusual in not being a private interest.
3. The 19th century was a time of numerous expeditions to find Antarctica.
4. In the 20" century, the Academy changed name several times and moved its
central office.
5. Nowadays, members are obliged to communicate via the Internet.

Retell the text about Russian Academy of Science due to the plan:
o the history of the RAS;
e goals of the RAS;
e cexamples of Academy’s success.

2.3. PRODUCTION

1. Find information about Nobel Prize and be ready to answer the questions:

1. What is a Nobel Prize?

2. Who decided to set up the Nobel Prizes and why?

3. Who were the last scientists to receive this prize? What did they receive it for?
4. How are people nominated for these prizes?

2. Write an article on the history of the Nobel Prize and give some examples of
scientists who have won it. (200-250 words)

Paragraph 1 Explain what the Nobel Prize is and give a brief history of it;
Paragraph 2/3 Give two or three examples of Russian scientists who have won the
Nobel Prize and explain why have they won it. Which achievement do you consider
to be the most important one? Why?

Paragraph 4 Sum up by saying what the Prize represents and that many Russian
scientists have been proud receivers.
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3. Participate in a Student Conference.

Hold a mini-conference in your group devoted to the outstanding people in your field
of science (information technologies, mathematics, physics, engineering, systems
analysis). Prepare a five-minute presentation on the scientist’s biography and work.

Find information on any scientist or inventor who is the most interesting from the
point of view of the biography and contribution. Think of bits that might get
listeners interested.

Develop the materials into separate paragraphs. Write each paragraph on
a separate piece of paper.

Structure your text. Decide on the order of each paragraph.

Write the text as a whole, adding introduction, conclusion and links between
paragraphs.

Think of a «catchy» beginning and an interesting ending but be brief.

Proofread the material checking the spelling, punctuation, grammar and
vocabulary.

Practise to be very precise with time: rehearse it.

Don’t forget you must speak, not read.

Use various visual aids (handouts, PowerPoint, photos, sound) to make your
presentation interesting and captivating.

Be ready to answer any questions that might arise.

Useful links:

Scientists, Inventors and Explorers - Guide to science biography indexed by
subject and academic level, timelines and science on stamps
http://www.juliantrubin.com/sciencebiography.html

Academy of US Achievement: Science and Exploration — Collection of
Biographies of US explorers, profiles and interviews with them.
http://www.achievement.org/autodoc/halls/sci

Biographies PolySearch Engine — Search for biographical information, sketches,
and full biographies of famous and infamous scientists.

http://www?2 . hawaii.edu/~jacso/extra/egyeb/poly-bio.htm

About: Inventors — A collection of biographies of famous inventors indexed in
alphabetical order

http://inventors.about.com/library/bl/bl1_1.htm

4. Divide into the groups and choose a topic to discuss:

the positive impact of new technologies on people’s lives;
the negative impact of new technologies on people’s lives;
retarded technologies: pros and cons.

5. Think of supporting sentences for each of the topic sentences. Work in pairs:

Many people think that using a computer is an enjoyable time.

Soon art will be created on computers.

Computers and computer labs are very expensive to set up and maintain.

Sitting in front of a computer screen all day can make students feel lonely and
bored.
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Work in groups of 3 - 4. Find information about one of the departments at your
faculty and prepare a poster presentation of it. Include the following topics:

e history of the department;
e prominent scientists and teachers who work in the department, famous graduates;
e scientific research carried out by the department fellows.

Collect information about various inventors (date of birth/death, nationality,
etc.) and their inventions (year, reason/use, etc.). Find or draw pictures and
prepare a poster of famous inventors and their inventions.

Write an essay (200-250 words). Topics for essay writing:

1. Present development of technology has great impact on modern society.

Technology plays an important role in people’s lives, transforming them whether

for good or for ill.

Science and technology are two sides of one coin.

4. Since the 20™ century the relations between science and technology have been
a two-way process.

5. Advanced technologies enable people to do useful new things or to do old things
efficiently.

6. Term «high technology» is a symbol of progress.

(98]

Paraphrase the famous quotations:

Lewis Mumford (US philosopher) «Modern science and techniques have taught
mankind at least one lesson: Nothing is impossible».

Clive James (Australian critics) «It is only when they go wrong that machines remind
you how powerful they are».

Joseph Wood Krutch (US naturalist) «As machines get to be more and more like men,
men will come to be more like machinesy.
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MODULE 3
MATHEMATICS

Mind the pronunciation:

plane figure
line segment
ray

triangle
circle
closed curve
polygon
vertice
quadrilateral
trapezoid
rectangle
polyhedron
octahedron
icosahedron
reasoning
proposition

proof

W, <8

-’

A )
'l

3.1. KEY VOCABULARY

[plem 'figs]
[lamn ‘segment]
[rer]

[ trareengl]
['s3:kl]

[klovzd k3:v]
['poligen]
[v3:tis]

[ kwodrr ' laetoral]
[ 'treepizoid]
['rekteengl]

[ poli‘hi:dron]

[ okto hi:dron]

[ aikoso hi:dron]
[ 'ri:zoni]

[ prop.a’zif.on]

[pru:f]
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4acTh NPSMO JTUHUU

Iy4

TPEYTOJbHUK

KpyT

3aMKHYyTasi KpUBast
MHOTOYTOJIEHUK

BEpIINHA
YETHIPEXYTOJIbHIK
Tpanenus

PSIMOYTOJIBHUK
MHOTOTPaHHUK
BOCBMMIPAaHHUK
JIBaIATUTPAHHUK
paccyxieHue, 000CHOBaHUE
MPEUIOKEHUE, YTBEP)KICHHE

(Tpebyroiiiee 10Ka3aTeNbCT-
Ba), TEOpEMa
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plane
congruent

arc
corollary
hypothesis
rephrase

converse theorem

bisector

assumption
deduce

point

dot
dimension
undefined
length
thickness
depth

flat
infinitely
intersect
coincide
vertex
sine
interior
acute
obtuse
align
protractor
plus
summand
addend
sum
minuend
subtrahend
difference
multiplicand

[plem]
[ kongroont]

a:k]
ko rolori]
har po0asis]

ri: ' freiz]

bar sekto]

o'samp/n]
dr'dju:s]

point]

dot]

dr'men/n]
Andr ' fand]

mfinatli]
mta sekt]
kouin 'said]
v3:teks]
sain|
n 'troria |
a'kju:t]
ob'tju:s]
o'lam]
pra'trekto]
1as ]
saméend]
&dend]
sAam |
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‘difrons |
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TUIOCKOCTh
KOHTPYSHTHBI, COBMEIIIA0-
IIUHCS

Iyra, apka

CIIEZICTBUE

THITOTE3a
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multiplier [ ‘maltiplars | MHOXHUTEIb

dividend [ "div.i.dend ] JETTUMOE

divisor [ di'var.zor | JEeTUTEITh

quotient [ 'kwou.[ont ] JacTHOE

involution or Raise to :

s [ mva'lu:fn o:(r) reiz to pav] BO3BEAEHHUE B CTEIIEHb
evolution [ i.vo'lu:fon ] W3BJICYCHUE U3 KOPHS
to extract the root of [ to 1k 'straekt 0o ru:t ov | W3BJICKATh KOPEHb H3...

3.2. READING AND SPEAKING

1. Read the following information:

a+b=c isread:

4-1=3 isread:

Addition
a plus b equals ¢; a and b is equal to ¢; a added to » makes c;
aplus bisc.
a, b are called «addends» or «<summandsy; c¢ is the «sump.

Subtraction
three from four is one; four minus three is one; four minus three is
equal to one; four minus three makes one; the difference between four
and three is one; three from four leave(s) one.
4 is called «a minuend»; 3 is «a subtrahendy; 1 is «a difference».

Multiplication

2x3=6; 2-3=6 isread: two multiplied by three is six; twice three is six; three times

5-3=15

35/7=17 is read:

32, 53 are read:

2
X

\/5 =3 isread:
327 =3 is read:
=

two is six; two times three make(s) six.
five threes is (are) fifteen; 2, 5 are «multiplicandsy;
3 is «a multiplier» / «factor»; 6 is «a product».

Division
thirty five divided by five is 7; five into thirty five goes seven times;

35 divided by 5 equals 7.
35 is «a dividend»; 5 is «a divisor»; 7 is «a quotient».

Involution or Raise to power
three to the second power or 3 squared; five cubed or 5 to the third
power (to power three).

x is called the «base of the power»; 2 is called «an exponent or index of
the power».

Evolution
the square root of nine is three.
the cube root of twenty seven is three.

is called «the radical sign» or «the sign of the root».
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Equations

There are different kinds of equations. In general the equation is an equality with one or
several unknown variable(s). The reading of equations is the same as in Russian:

30+15+x% +x° =90 —is read:

24+b+6+b4=160 — is read:

read:

ninety.

thirty plus fifteen plus x squared plus x cubed is equal to

two plus b plus the square root of six plus b to the fourth

power is equal one hundred and sixty.
The identity is an equality, valid at all admissible values of its variables. The identities are

a+b=b+a —aplus b equals b plus a;
sin2x + cos 2x =1 — sine squared x plus cosine squared x is equal to one.

2. Examples of reading:

129,862

583,950,487

8,004,090,871

1,123,980,191,425

7/100
19.021

- 136
104
3161

(3.6+4.4)/7.7=1093

one hundred and twenty-nine
thousand, eight hundred and
sixty-two

five hundred and eighty-three
million, nine hundred and fifty
thousand, four hundred and
eighty-seven

eight billion, four million, ninety
thousand, eight hundred and
seventy-one

one trillion, one hundred and
twenty-three billion, nine
hundred and eighty million, one
hundred and ninety-one
thousand, four hundred and
twenty-five

seven hundredths

nineteen point oh (zero) two one;
nineteen  point oh  (zero)
twenty one; nineteen and twenty-
one thousandths

minus a hundred and thirty-six
ten to the fourth power
thirty-one to the sixty-first power

The sum of three point six and
four point four divided by seven
point seven equals one point oh
nine three; three point six plus
four point four divided by seven
point seven equals one and
ninety-three thousandths
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CTO JBaALATh AEBATH THICIY
BOCEMBCOT MIECTHIECT ABA

MSATBCOT BOCEMBIECAT TpHU
MHUJIJIHOHA AEBSATHCOT IISTh-
JECAT THICAY YEThIpecTa BO-
CEMBJIECAT CEMb

BOCEMb MWJLIMAPAOB YETHIPE
MULUINOHA JEBSIHOCTO THICSY
BOCEMBCOT CEMBECST OIUH

OJMH TPWUIMOH CTO /JIBa-
IUaTh TpU MIWLIMapAa Jie-
BSATHCOT BOCEMBJICCSAT MHII-
JIHOHOB CTO JAEBSHOCTO OJHA
ThICAYA YETHIPECTa ABAAIATH
IIATh

CEMB COTBIX

IEBIATHAALUATEL IENIBIX JBa-
NIaTh OHA ThICAYHAS

MHUHYC CTO TPUALATH IIECTh
JIECSATH B YETBEPTOM CTETICHU

TpUALATh OJWH B IIECThJIE-
CAT MEPBOU CTENECHU

Tpu menbIX MECTh AECATHIX
IUTIOC YETHIPE LEJBbIX YEThIPE
JECATHIX PA3JCIUTh Ha CEMb
LEJIBIX CEMb JECSATBIX PABHO
OJIHa Tienasi JEBSHOCTO TPH
TBICSIYHBIX



JX -63=89Y

2(X+45(X))/2.9=Y

log3(81)=4

(2+x)/(3—y):z

f(x)=4x’

the square root of X times sixty- kBaapaTHBI KOpPEHb U3 HKC

three equals eighty-nine times ¥ yMHOXHUTh Ha MIECTHACCAT
TPU PaBHO BOCEMBJIECAT JIe-
BSITh UTPEK

forty-five times X plus X times wkc ruroc 45 WKC, yMHOXHTD

two divided by two point nine Ha aBa, pa3ienuTh Ha JBE

equals ¥ HENbIX  JIEBATh  JECSTHIX,
paBHO UTPEK

logarithm eighty-one with a base morapudpm  BocbMHIECATH
of three equals four OJIHOTO C OCHOBaHUEM TpHU
paBEH YETBIPEM

Two plus x divided by three JIBa mumroc uKc, pa3faeinuTh
minus y equals z. Ha, TPU MUHYC UTPEK, PaBHO
3eT

The function of x equals four x O or ukc paBHO dYeTbIpe
squared UKC KBaapaT

3. Read the following examples:

(3,6x+2,5)—(1,8x+2,3)=1,6x
(4,1x+2,5)—(2,3x+3,9) =1,6x
(3,3x+1,2)—(0,7x+1,6)=0
2-(0,9x-1,3)=1,3x
(L,8x-1,9)—(2,7x-3,7)=2,1x
(4,1x—5,5x)—(7,3x+3,6) =-5,3x
(7,4x-12,3x) (1,56 —2,3x) = 2,6x
(8,8x+4,7)—(5,4x+2,2) =—1,6x
(L,3x-2,5x)—-(3,8x-2,3)=3,7
(7,1x—6,3)—(6,7x—7,9)=0
1,2a—(0,7x+1,3a)=3,2x—0,1a 115

4,4x—-1,5a-2,2=3,3x—-1,5a

1 x

6 12
5/39-1/511=24/221
72/663 = 24/221
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y=8-2x/5

y=3x> +/7x +1
y=1-x"+x-3x"
y=—x"+4x> -5
y=5x3—\/§+6x
15x> —=22x +6
y=(x=1)(x*+3)
y=(x+2) -5x"
y=(2x" - 4x)x

y:\/;+4/4; x> —4

4. How do you write this number using words?

1.

3,004

A) three thousand, forty-four
B) three thousand, forty

C) three thousand, four

D) three thousand, four hundred

2,405

A) two thousand, four hundred fifty

B) two thousand, forty

C) two thousand, four hundred and fifty
D) two thousand, four hundred five

1,101

A) one thousand, eleven

B) one thousand, one hundred one
C) one thousand, one hundred ten
D) one thousand, one
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4,400

A) four thousand, four hundred
B) B) four thousand, four

C) C) four thousand, forty

D) four thousand, forty-four

6,629

A) six thousand, twenty-nine

B) six thousand, six hundred twenty-nine
C) C) six thousand, six hundred nine

D) six thousand, two hundred

7,500

A) seven thousand, five hundred
B) B) seven thousand, five

C) C) seven thousand, fifty

D) seven thousand, fifty-five

8,917

A) eight thousand, ninety-seven

B) B) eight thousand, seven

C) C) eight thousand, seventeen

D) eight thousand, nine hundred seventeen

How do you write this number using numbers?

1)

2)

3)

4)

S)

two thousand, twenty-two
A) 2,200
B) 2,022
C) 2,202
D) 2,002

one thousand, one hundred one
A) 1,111
B) 1,010
C) 1,100
D) 1,101

nine thousand, twenty
A) 9,200
B) 9,202
C) 9,020
D) 2,092

seven thousand, seven hundred seventy-seven
A) 7,707
B) 7,777
C) 7,007
D) 7,700

three thousand, one hundred twenty-seven
A) 3,177
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B) 3,701
C) 3,127
D) 3,120

6) five thousand, five hundred twenty-two
A) 5,005
B) 5,225
C) 5,252
D) 5,522

7) eight thousand, eighty
A) 8,080
B) 8,808
C) 8,880
D) 8,800

8) six thousand, six hundred sixty six
A) 6,666
B) 6,060
C) 6,066
D) 6,606

9) one thousand, two hundred twelve
A) 2,121
B) 1,212
C) 1,221
D) 2,112

5. Write the following notes in full sentences, using words rather than figures or
symbols:

Example: 4.8=% rubber tyres recycled USA 1988.
Four point eight represents the percentage of rubber tyres which were recycled in nineteen
eighty eight.
1) Area size of 10,965 football fields of tropical forest cut down India 1990.
2) $1,098 annual military spending per person USA - $8 annual military spending
per person Nigeria.

3) 14,894,000 landmines recovered Poland since 1945.
4) 55 sq. ft. rainforest need clearing to produce enough beef for % 1b hamburger.

5) 1,108,180 tons of ozone layer destroying nitrogen oxides emitted each year UK
road transport.

6. Match the following numbers and symbols with their names:

+ X + 3 4 8 9 10 11

1) odd numbers

2) even numbers

3) prime numbers
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10.

4) addition
5) multiplication

6) division

Read the story problem and choose the answer:

1.

Betty bought 36 apples for her class. She cut each apple into fourths. About how
many apple pieces were there?
A) 220 B) 180 C) 360 D) 140

José ordered 54 pizzas. Each pizza had 8 slices. About how many slices of pizza
were there?
A) 1000 B) 500 C) 800 D) 400

Shannon’s mom filled 27 boxes with a dozen donuts each. About how many
donuts were there?
A) 120 B) 320 C) 49 D) 400

Our Saturday art class bought 73 packs of markers. Each pack had 12 markers.
About how many new markers does the art class have?
A) 840 B) 120 C) 7300 D) 1300

Doug collected caterpillars. He found 13 on Monday, 23 on Tuesday, 15 on
Wednesday, and 31 on Thursday. About how many caterpillars did Doug find?
A) 50 B) 80 C) 110 D) 175

In December, I had $783.50 in my bank account. Now, I only have $420.90.
About how much did I spend?
A) $300 B) $360 C) $480 D) $1200

Find the averages of the numbers below:

1)
2)
3)
4)

62,78, 45,59

59, 48, 67, 86, 85

89, 102, 105, 99, 110
213, 225, 190, 264, 203

Write these numerical expressions in words:

Example: 2x2 =4 Two times two equals four

1)
2)

3)

4)
S)

32°F=0°C
36.8%

15.4 = 15E
5

56+7=8+41-3=46
2t =4

Match these words with their definitions:

spatial a way of drawing things so that they look real
roots relating to physical space
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perspective beginning

concentric with a common centre

intersect limited

deduction a conclusion

finite to cut across

radius a free two-dimensional shape

plane a straight line from the centre to the edge of a circle

11. Match the math symbol with the word or words.

= addition sign

T degrees
# multiplication sign
< less than
X greater than or equal to
J equals sign
+ percent sign
> pi
- square root
+ squared number
% not equal to
X? less than or equal to
< greater than
° subtraction sign
> division sign
12. Read the text:
GEOMETRY

Geometry (from the Greek geometria, the Earth’s measure) has its roots in the ancient
world, where people used basic techniques to solve everyday problems involving
measurement and spatial relationships. The Indus Valley Civilization, for example, had an
advanced level of geometrical knowledge — they had weights in definite geometrical
shapes and they made carvings with concentric and intersecting circles and triangles.
Gradually, over the centuries, geometrical concepts became more generalized and people
began to use geometry to solve more difficult, abstract problems.

However, even though people in those times knew that certain relationships existed
between things, they did not have a scientific means of proving how or why. That changed
during the Classical Period of the ancient Greek civilization (490 BC-323 BC). Because
the ancient Greeks were interested in philosophy and wanted to understand the world
around them, they developed a system of logical thinking (or deduction) to help them
discover the truth. This methodology resulted in the discovery of many important
geometrical theorems and principles and in the proving of other geometrical principles
that had been known by earlier civilizations. For example, the Greek mathematician

Pythagoras was the first person that we know of to have proved the theorem a” +b*> =¢°.
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Some of the most significant Greek contributions occurred later, during the Hellenistic
Period (323 BC-31 BC). Euclid, a Greek living in Egypt, wrote Elements, in which,
among other things, he defined basic geometrical terms and stated five basic axioms
which could be deduced by logical reasoning. These axioms or postulates were: 1. Two
points determine a straight line. 2. A line segment extended infinitely in both directions
produces a straight line. 3. A circle is determined by a centre and distance. 4. All right
angles are equal to one another. 5. If a straight line intersecting two straight lines forms
interior angles on the same side and those angles combined are less than 180 degrees, the
two straight lines if continued, will intersect each other on that side. This is also referred
to as the parallel postulate. The type of geometry based on his ideas is called Euclidean
geometry, a type that we still know, use and study today.

With the decline of Greek civilization, there was little interest in geometry until the 7"
century AD, when Islamic mathematicians were active in the field. Ibrahim ibn Sinan and
Abu Sahl al-Quhi continued the work of the Greeks, while others used geometry to solve
problems in other fields, such as optics, astronomy, timekeeping and map-making. Omar
Khayyam's comments on problems in Euclid's work eventually led to the development of
non-Euclidean geometry in the 19" century.

During the 17" and 18" centuries, Europeans once again began to take an interest in
geometry. They studied Greek and Islamic texts which had been forgotten about, and this
led to important developments. Rene Descartes and Pierre de Fermat, each working alone,
created analytic geometry, which made it possible to measure curved lines. Girard
Desargues created projective geometry, a system used by artists to plan the perspective of
a painting. In the 19" century, Carl Friedrich Gauss, Janos Bolyai and Nikolai Ivanovich
Lobachevsky, each working alone, created non-Euclidean geometry. Their work
influenced later researchers, including Albert Einstein.

Find the main sentence in each paragraph, make the plan and retell the text. Then
translate one paragraph into Russian (in written form), close the text and translate
the paragraph from Russian into English.

Complete the definitions below with words from the table:

slope diverse rectangle acceleration cube
embrace sphere approximation indispensable
1. If something is a(n) , 1t isn’t exact.
2. Anincrease in speed is called
3. If something is , you can’t manage without it.
4. Ifyou an idea, you accept it.
5. A is a three-dimensional, square shape.
6. Something which is is different or of many kinds.
7. If you place two squares side by side, you form a(n)
8. A is a three-dimensional surface, all the points of which are the same
distance from a fixed point.
9. A is also known as a fall.
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Connect English word combinations with their translation:

properties of geometric figures OJMH U3 YETBIPEX YTIJOB OKAa3bIBACTCS IpSi-
MBIM

it is useful to notice TEOpEeMbI 0OpaTHBI IPYT APYTY

to be true/false 03HAKOMHTHCS C MOJICTISIMUA PACCYKICHUS

one of the four angles turns out to be cuuTaTh MOKa3aHHBIM

right

to acquaint yourself with the forms of u3 TeopemsI cnemyer

reasoning

the theorems are converse to each OBITH HCTHHHBIM/IOKHBIM

other

it follows from the theorem CBOICTBA T€OMETPUIECKHUX (PHUTYP

one can distinguish two parts MOJIE3HO OTMETHUTh

to take for (as) granted MO>KHO BBIJICTUTH JIBE YaCTH

13. Read the text:
MATHEMATICAL PROPOSITIONS

In geometry, the process of reasoning is a principal way to discover properties of
geometric figures. It would be instructive therefore to acquaint yourself with the forms of
reasoning usual in geometry.

All facts established in geometry are expressed in the form of propositions. The
propositions that we take for granted without proof are called assumptions. With regard to
a different set of assumptions the same proposition may, or may not be true. The
assumptions themselves are neither true nor false. They may be said to be «true» only in
the sense that their truth has been assumed.

Definitions are propositions which explain what meaning one attributes to a name or
expression.

Axioms (some axioms are traditionally called postulates) are those facts which are
accepted without proof. This includes, for example, some propositions: through any two
points there is a unique line; if two points of a line lie in a given plane then all points of
this line lie in the same plane.

Propositions that can be logically deduced from the assumptions are often called theorems.
For example, if one of the four angles formed by two intersecting lines turns out to be
right, then the remaining three angles are right as well.

Corollaries are those propositions which follow directly from an axiom or a theorem. For
instance, it follows from the axiom «there is only one line passing through two points»
that «two lines can intersect at one point at most».

In any theorem one can distinguish two parts: the hypothesis and the conclusion. The
hypothesis expresses what is considered given, the conclusion what is required to prove.
For example, in the theorem «if central angles are congruent, then the corresponding arcs
are congruent» the hypothesis is the first part of the theorem: «if central angles are
congruent», and the conclusion is the second part: «then the corresponding arcs are
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congruent»; in other words, it is given (known to us) that the central angles are congruent,
and it is required to prove that under this hypothesis the corresponding arcs are congruent.

It is useful to notice that any theorem can be rephrased in such a way that the hypothesis
will begin with the word «if», and the conclusion with the word «then». For example, the
theorem «vertical angles are congruent» can be rephrased this way: «if two angles are
vertical, then they are congruent.

The theorem converse to a given theorem is obtained by replacing the hypothesis of the
given theorem with the conclusion (or some part of the conclusion), and the conclusion
with the hypothesis (or some part of the hypothesis) of the given theorem. For instance,
the following two theorems are converse to each other:

If central angles are congruent, then the
corresponding arcs are congruent.

If arcs are congruent, then the corresponding
central angles are congruent.

If we call one of these theorems direct, then the other one should be called converse.

In this example both theorems, the direct and the converse one, turn out to be true. This is
not always the case. For example the theorem: «if two angles are vertical, then they are
congruent» is true, but the converse statement: «if two angles are congruent, then they are
vertical» is false.

Indeed, suppose that in some angle the bisector is drawn. It divides the angle into two
smaller ones. These smaller angles are congruent to each other, but they are not vertical.

Answer the questions according to the text:
1. What is a principal way to discover properties of geometric figures?
2. Dwell on the types of propositions.
3. What is a definition?
4. Axioms are statements that must be proved, aren’t they?
5. What is particular about theorems?
6. Does a corollary follow directly from a definition or from a theorem?
7. How many parts can one distinguish in any theorem?
8. Can the hypothesis of one theorem become the conclusion of the other?
9. Give your own examples of two theorems which are converse to each other.
10. What is the difference between an assumption and an axiom?

Match the English words and word combinations with their Russian equivalents:

the process of reasoning

to discover properties of figures
what meaning one attributes

to accept without proof

there is a unique line

to lie in the same plane
congruent arcs

the remaining angles

to intersect at one point

under this hypothesis

to be converse to the given theorem

MEePECEKAThCS B OAHOM TOUKE
CyHIECTBYCT CAMHCTBCHHAA JIMHUA
KaKoe 3HaYCHHE MPUIAIOT
MPOIIECC PACCYKACHUS

HAYMHATh CO CJIOB

KOHIPYDHTHBIE TYTH
00HApYXHUTh CBOMCTBA (HUTYD
MIPUHUMATh O€3 10Ka3aTeabCTBa
OCTAIOIINECS YTIIbI

MIPOBECTH OUCCEKTPHUCY

OBITH OOpAaTHBIM JAaHHOW TeOpeMe
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to begin with the words IO STOM TUMOTE3e
to draw a bisector JIEKATh Ha OIHOM IIJIOCKOCTH

Find out whether the statements are True or False according to the information in
the text. Use the introductory phrases:

1 think, it is right. I am afraid, it is wrong.

Quite so. Absolutely correct. I don’t quite agree to it.

1 quite agree to it. On the contrary. Far from it.

1. In geometry all facts are expressed in the form of formulas.

2. Two parts are distinguished in any theorem: the proposition and the conclusion.

3. Scientists discover properties of geometric figures by means of reasoning.

4. Corollaries follow directly from definitions.

5. We obtain a converse theorem by replacing the hypothesis of the given theorem

Lo

with the conclusion.

The direct and the converse theorems always turn out to be true.

Axioms are postulates which should be proved.

There are two types of propositions: congruent and central.

In any theorem the hypothesis can begin with the word «if», and the conclusion
with the word «then».

Fill in the blanks with the words from the box. Mind that there are two extra words:

hypothesis  further theorems reasoning accepted meaning
to discover  conclusion  deduced remaining established  propositions
1. All that is necessary is that the words and phrases used shall have the same ... for
everybody.
2. The ... that we take for granted without proof are called assumptions.
3. That which is given is sometimes called the ..., and that which is to be proved is
sometimes called the ... .
4. Propositions that can be logically deduced from the assumptions are often
called ... .
5. All facts ... in geometry are expressed in the form of propositions.
6. The answer to a problem in actual life can often be obtained by ... investigation of
the actual facts, while in geometry it can always be obtained by ... alone.
7. The scientist has two problems — one, ... new scientific propositions; the other, to

devise a set of assumptions from which all his propositions can be logically ... .

Match the left and the right parts of the following statements:

If the same quantity is added or subtracted  these two quantities are equal to each

from equal quantities, then other.
If two points of a line lie in a given plane, it is divisible by 6.
then

If each of two quantities is equal to a third ~ the equality remains true.
quantity, then
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If central angles are congruent, then the remaining three angles are right as

well.

If a number is divisible by 2 and by 3, then  all points of this line lie in the same
plane.

If one of the four angles formed by two the corresponding arcs are congruent.

intersecting lines is right, then

Translate the following sentences into English:

1. B nanHOM ciydae o0e Teopembl — Kak mpsiMasi, Tak U oOpaTHasi — OKa3bIBAIOTCS
cnpaBeTBBIMA. 2. [19Th akcnoMm EBKINIA — 3TO MPEASIOKEHHUS, BBOSIINE OTHOIICHUS
paBeHCTBA WJIM HEpaBEHCTBa BenuuuH. 3. YueOHuk EBknuma mo reomerpun «Hagamay
YUTANIM, YATAIOT U OymyT unrtaTh MHorue (rromm). 4. IlpemnoxeHue, KOTOpoe Cieayer
HEMOCPEACTBEHHO M3 aKCHOMBI, Ha3bIBaeTCs cielncTBueM. 5. Criemyromiye IBe TEOpeMbl
obparHbl mpyr Apyry. 6. OgHO W TO XK€ TPEUIOKCHHE MOXKET OBITh WJIM HE OBITh
HUCTUHHBIM OTHOCHTENFHO JPYroro MHOXKECTBa JomyleHuil. 7. B mioboii Teopeme ecthb
JIBE YaCTH: TUTIOTE3a M BBIBOA. 8. Bac mpocsT 3amucath KPaTKO MPEIONI0KEHUS, KOTOPBIC
BHI caenanu. 9. Akcuoma — 3T0 UCTUHHOE, UCXOAHOe nonokenue Teopuu. 10. [Toctymnar —
3TO YTBEPXKICHHUE, MPUHUMAEMOE B KaKOW-JIMOO HAYyYHOW TEOpUU KaK HMCTUHHOE, XOTS
U HE JI0Ka3yeMoe ee CpeJICTBAMU, U ITO3TOMY OH MI'PAET B HEHM POJIb aKCHOMBI.

14. Read the text.
POINTS, LINES, PLANES AND ANGLES

L-j' - . C?

The most fundamental idea in the study of ,
o e b e POIRGSy LIRES,

pace, 1t has no
dimensions. When writing about points, you
represent the points by dots. Remember, the dot
is only a picture of a point, and not the point @ q a
itself. Points are commonly referred to by using

L ]
capital letters. The dots mark points and are . e [:] "

referred to as point A, point B and point C.

A line is one of the undefined terms in geometry. A description of a line is that it has
length but no thickness or depth. In theory, a line may be extended infinitely in each
direction.

A plane is a flat surface that extends infinitely in all directions. Imagine extending the
length and width of a table top forever. Lines that lie in the same plane are called coplanar
lines. Any two coplanar lines must have one and only one of the characteristics listed
below.

e The lines may intersect. If they intersect and form right angles, they are

perpendicular lines.
e The lines may be parallel. Parallel lines will never meet.
e The lines may coincide. Lines that coincide are actually the same lines.

Lines that lie in different planes and do not intersect are called noncoplanar lines or skew
lines.

e Iftwo planes do not intersect, the planes are parallel.

e Iftwo planes intersect, their intersection is a line.
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An angle is formed by two rays that have the same endpoint, which is called the vertex of
the angle. The rays are called the sides of the angle. (A ray is a part of a line drawn from a
given point called the endpoint. The ray continues forever in the other direction.) A point

between the sides of the angle is in the interior of the angle. ««» is the symbol for angle.
To name an angle use three letters. The center letter corresponds to the vertex. The other
two letters are points on each ray.

The angle can be named ABC or CBA. It can be read as «angle ABC or angle CBA».

An angle is measured in degrees with an instrument called a protractor. There are five
types of angles that are essential to the study of geometry.

e Acute angle — an angle whose measure is less than 90°.

e Right angle — an angle whose measure equals 90°. A box in the vertex denotes

a right angle.

e Obtuse angle — an angle whose measure is greater than 90° and less than 180°.

e Straight angle — an angle whose measure equals 180°.

o Reflex angle — an angle whose measure is greater than 180° and less than 360°

Equal angles are angles that have the same number of degrees.
A ray that bisects an angle divides it into 2 equal parts. The line is called the angle
bisector.

Congruent angles have the same measure.

Perpendiculars are lines that form right angles.

All right angles are congruent.

The sides of a straight angle lie on a straight line.

All straight angles are congruent.

A perpendicular bisector of a line bisects the line and is perpendicular to the line.

Answer the following questions:

What does this text deal with?

What is the most fundamental idea in the study of geometry?
What is a point?

What do we usually use the letters of the alphabet for?

What is a description of a line?

Does a plane extend infinitely in all directions?

What lines are called coplanar?

What characteristics can you list for coplanar lines?

9. What lines are called noncoplanar?

10. How is an angle formed?

11. What is a ray?

12. Is there any special symbol to denote an angle?

13. What are the ways of naming an angle?

14. How is an angle measured?

15. What kinds of angles do you know, and what are their degree measures?

PN R DD

Match English words and word combinations with their Russian equivalents:

the undefined term BEpIIMHA yTia
to extend indefinitely OTJINYUTEIILHBIEC YEPTHI
the vertex of the angle €CJIM HE YKa3aHO NHOE
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the interior of the angle HEeoTpeAeNIeHHBI TEPMUH

distinguishing features BHYTPEHHSS 4acTh yria

the exterior part MIPOJIIEBATHCA OECKOHEUHO
unless stated otherwise BHEIIIHSAS 4aCTh

reflex angle CMEKHBIE YTJIbI

perpendicular bisector yroia mexay 180° u 360°
adjacent angles NepIeHINKYIIpHast OMcceKkTprca

Find out whether the statements are true or false according to the information
mentioned in the text:

XA B WD =

A point has length, width or thickness.

A line is limited and extends infinitely in one direction.

A line unless stated otherwise is understood to be straight.

A line is the shortest distance between two points.

A surface has length and width, it doesn’t have thickness.

Equal angles are angles that have the same number of degrees.

Right angles are not congruent.

A perpendicular bisector of a line bisects the line and is perpendicular to the line.
If two planes intersect, their intersection is a line.

10 A point is a location and it has size.
11. The size of the angle depends on the lengths of the rays forming it.

Translate the words in brackets:

b=

7.

8.
9.

To (u3meputh) an angle, compare its side to the corner of this page.

The corner represents (mpsiMoit yroi), whose measurement is 90°.

If the angle is smaller than the corner, the angle is (ocTpsrit yrom).

If the opening is larger than the corner of the page, the angle is (tymoit). Its
measure is more than 90°.

Locate the point of your (Tpancmoptup) which represents the (Bepmmna) and
align the vertex with the point.

Rotate the protractor keeping the vertex aligned until one (ctopona) of the angle
is on the 0°-180° line of the protractor.

The angle measure that is (onpenensiercs) by the side of the angle that is not on
the 0°-180° line of the protractor.

You may have to (mpoayute) one side of the angle so that it crosses the scale.

Use the proper (0o6o3nadenue), m is the symbol for «measure of».

Match the left and the right parts of the following statements:

A group of two angles is known two angles whose measures add up to
180°

Adjacent angles are two nonadjacent angles formed by two
intersecting lines.

Vertical angles are is the complement of the other.

Complementary angles are two angles whose measures add up to
90°

One angle as a pair of angles.
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Supplementary angles are two angles that have the same vertex and
a common side.

If an angle is cut into two adjacent angles are congruent.

If the exterior sides of a pair of adjacent then the sum of the measures of the
angles are perpendicular adjacent angles equals the measure of the
original angle.

If two angles are congruent and then the angles are complementary.
supplementary

Vertical angles are then each angle is a right angle.

Translate the following sentences into English:

15.

1. TlepBas nuHHS, C KOTOPOW MBI 3HAKOMHMCS, U3ydYasi MAaTEMaTHKY, — 3TO MpsMast
JVHUSL.

2. [Jlath CTPOroe OIMpEICIICHUE STOTO MOHSITHSI COBCEM HEIPOCTO.

3. B paborax EBkinpa nuHUS onpeaensuiach Kak JUIMHa 0e3 TOJIIHHBL

4. VYron —3T0 camas mpocTasi reoMeTpudeckas Gpurypa mocie TOUKHU, MPSIMOH, Jyda
U OTpe3Ka.

5. Ecmm B mockoctu u3 toukn O mpoBecTH aBa pasnuuHbiXx Jydax OA u OB,
TO OHH Pa3JeiAT IJIOCKOCTh Ha JIBE YaCTH, KaKJasi U3 KOTOPbIX Ha3bIBAETCS YI-
soMm ¢ BepmHOi O u ctopoHamu OA u OB.

6. Jlyu, mensiiuii yrou momojaM u OepyIinil HaYaao B BEPUIMHE YIIia, Ha3bIBACTCSI
€ro OMCCEeKTPUCO.

7. DBuccekTpuca pa3BepHyTOro yriia JACIHT €ro Ha JBa CMEKHBIX YIJIa, Ha3bIBAEMbBIX
MPSIMBIMU yTJIaMH.

8. bojplioe 3HaYCHHE AL TCOPHHM M TPAKTUKH HUMEET OIPE/ACICHHE BEIUYHHBI
U MEpHI yIJIa.

9. OcHOBHOE CBOICTBO Mephl yIiia JODKHO 3aKIIFOYATHCS B TOM, YTOOBI PABHbBIC YT-
JIbI UMENH OIMHAKOBYIO MEPY.

10. Yripl MeHbIIe NpsMOTO HAa3bIBAIOTCS OCTPBIMH, a YIJIBI OOJBIIE MPSIMOTO,
HO MEHBIIIE Pa3BEPHYTOrO HA3bIBAIOTCS TYTIBIMHU.

Read the text about mathematics and applied mathematics and name the facts
about mathematics learnt from the text:

MATHEMATICS AND APPLIED MATHEMATICS

Mathematics can be called «the queen of
knowledge». Due to the close relationship -

between abstract theorems, principles and their - .ﬂ%ﬂ;vljﬁg ==

physical counterparts in the material world, LA = S
. . . — h =
mathematics can be applied to different branches / ;“"
"-1—-""‘J

of science. It is vital in the study of mechanics,
engineering,  optics, astronomy, geodesy,
electricity and other fields of knowledge.

Mathematics thrived and flourished with the growth of civilization as man’s quantitative
needs increased. One might say that mathematics was born when the man began to count.
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The Greeks elevated mathematics to the field of abstract thinking. In its higher form,
mathematics becomes a form of logic in which basic assumptions are laid down and
results are then deduced within the framework of the system. The system itself is
composed of a few elementary terms such as numbers, points and lines which are called
primitives and rules that govern their operations.

Mathematics is a language of symbols that is understood in all civilized countries of the
world. It can also be described as the study of patterns, where a pattern is any kind of
regularity in the form of an idea. This study of patterns has been very important for
science because pattern, regularity and symmetry occur quite often in nature. Light, sound,
electric currents, waves of the sea, magnetism and even the flight of a bird or the shape of
a snowflake and the mechanics of the atom can be classified by mathematics.

The main branches of mathematics are: geometry, trigonometry and calculus. Pure
mathematics includes arithmetic — the science of numbers and computation; algebra — the
language of symbols, operations and relations; geometry — the study of shapes, sizes and
spaces; statistics — the study of interpreting data and graphs; calculus — the study of limits
and infinity.

Today mathematics includes many newly developed branches, for example, one of the
leading departments at the Faculty of Mechanics and Mathematics — the Department of
Algebra and Discrete Mathematics — is concerned not only with algebra. The game theory,
the theory of analytical function, pseudodifferential operators, systematic programming
and many other problems are studied there. One of the important areas of study in the
department — the operators of a convolution type — is widely applied in the theory of
random processes and mechanics.

Another field of research involves the study of approximate methods of solving equations
with convolution operators. These methods are also applied in the theory of equations of
mathematical physics and in the study of mapping and modelling.

Mathematical logic is also one of the main fields of algebra studied in this department,
since mathematical logic is increasingly used in modern computers.

Answer the following questions according to the text:

Why is mathematics called «the queen of knowledge»?

Which fields of science and life is it widely used in?

What is the role of ancient civilizations in the development of matematics?

What main branches does mathematics include?

What does pure mathematics study?

Which trends of research are considered to be the most promising at your
institute?

AN e

Agree or disagree with the following statements:
1. Practical needs made people start and develop mathematics.
2. Mathematics is a universal language of science.
3. The invention of modern computers gave rise to the development of matematical
logic.

Give English equivalents of the following word combinations:
NPUMEHATHCA B Pa3IMYHBIX 00JacTAX HAyKH; aOCTPAKTHOE MBIIJICHNE; OCHOBHBIE MPEJ-
MOJIOXKEHHST; N3ydeHne malbIoHOB (MoJieneil), OCHOBHBIE pa3/ielibl MaTeMaTHKN; HEJaBHO
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MOSIBUBIIMECS] pa3/ieNbl; OHA U3 Benymux kadenp; o01acTh HAyYHOTO HMCCIEIOBAHUS;
M300peTeHUE KOMITBIOTEPOB; OHO M3 BEIUYANIINX JOCTHKCHUM YeJIOBEYECTBA; MOJIEIIHU-
poBaHUe.

Match the fields of mathematics with their definitions:

1. algebra a) a branch of mathematics that deals with integers,
rational numbers, real numbers, or complex numbers
under addition, subtraction, multiplication, and

division

2. geometry b) a branch of mathematics that concerns itself with the
application of mathematical knowledge to other
domains

3. trigonometry ¢) a branch of mathematics that deals with limits and the

differentiation and integration of functions of one or
more variables

4. arithmetics d) a branch of mathematics which may be roughly
characterized as a generalization and extension of
arithmetic, in which symbols are employed to denote
operations, and letters to represent number and
quantity

5. statistics e) mathematics motivated entirely for reasons other than
application

6. pure mathemetics f) abranch of mathematics dealing with angles,
triangles and functions such as sine, cosine and
tangent

7. applied mathematics g) a branch of mathematics concerned with the
properties of and relationships between points, lines,
planes, and figures and with generalizations of these
concepts

8. calculus h) a branch of mathematics concerned with the
collection, organization, and interpretation of
numerical data, especially the analysis of population
characteristics by inference from sampling

16. Read the text to learn more facts from the history of mathematics and name the
main dates.

HISTORY OF MATHEMATICS

Mathematics starts with counting. It is not reasonable, however, to suggest that early
counting was mathematics.

In Babylonia mathematics developed from 2000 BC.

Number problems such as that of the Pythagorean triples (a, b, ¢) with a”b* =c* were
studied from at least 1700 BC. Systems of linear equations were studied in the context of
solving number problems. Quadratic equations were also studied and these examples led
to a type of numerical algebra.
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Geometric problems relating to similar figures, area and volume were also studied and
values obtained for m.

The Babylonian basis of mathematics was inherited by the Greeks and independent
development by the Greeks began from around 450 BC.

The major Greek progress in mathematics dated back to 300 BC — 200 AD. After that time
mathematics flourished in Islamic countries in Iran, Syria and India, in particular.

From about the 117" century Adelard of Bath, then later Fibonacci, brought the Islamic
mathematics and its knowledge of Greek mathematics back into Europe.

Major progress in mathematics in Europe was made again at the beginning of the 16th
century by Pacioli, then Cardan, Tartaglia and Ferrari with the algebraic solution of cubic
and quartic equations. Copernicus and Galileo revolutionized the applications of
mathematics to the study of the universe.

The 17" century saw Napier, Briggs and others greatly extended the power of
mathematics as a calculatory science with the discovery of logarithms.

Progress towards the calculus continued with Fermat, who, together with Pascal, began the
mathematical study of probability.

Newton developed the calculus into a tool to push forward the study of nature. His work
contained a wealth of new discoveries showing the interaction between mathematics,
physics and astronomy. Newton's theory of gravitation and his theory of light took us into
the 18" century.

The most important mathematician of the 18" century was
Euler who, in addition to work in a wide range of
mathematical areas, invented two new branches, namely the
calculus of variations and differential geometry.

Toward the end of the 18" century, Lagrange began to
develop a rigorous theory of functions and of mechanics.

The 19" century saw rapid progress in mathematics. Fourier’s
work on heat was of fundamental importance. In geometry
Pibcker produced fundamental work on analytic geometry
and Steiner — in synthetic geometry.
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Non-Euclidean geometry developed by Lobachevsky and Bolyai led to characterization of
geometry by Riemann. Gauss, thought by some to be the greatest mathematician of all
time, studied quadratic reciprocity and integer congruence. His work in differential
geometry revolutionized the topic. He also contributed in a major way to astronomy and
magnetism.

Cauchy, building on the work of Lagrange on functions, began rigorous analysis and
began the study of the theory of functions of a complex variable. This work would
continue through Weierstrass and Riemann.

Analysis was driven by the requirements of mathematical physics and astronomy. Lie’s
work on differential equations led to the study of topological groups and differential
topology. Maxwell was to revolutionize the application of analysis to mathematical
physics. Statistical mechanics was developed by Maxwell, Boltzmann and Gibbs. It led to
ergodic theory.

Match these words with their definitions:

natural number the proof that something is mathematically true

integer a number larger than zero

operation any number (positive or negative) or zero

function a way numbers combine together

right angle the relationship between argument and result in cal-
culus

square the result of combining numbers

sum an angle of 90 degrees

satellite navigation system system in orbit around the Earth for directions

theorem the product of two equal terms

axiom principle

17. Read the text and complete the summary.
MATHEMATICS

What mathematicians study can be summed up as relating to four major fields. They look
at quantities — how much or how many. There is also the study of structure — how things
are arranged together and the relationship between the parts. Then there is the study of
space, where mathematicians are interested in the shape of things. Finally, there is change
and how things move, over time or through space.

Quantity is mostly concerned with numbers. Mathematicians are interested in both natural
numbers and integers. Natural numbers are those which are greater than zero, while
integers may be zero itself or more or less than zero. There are four ways these may
combine together; these are called operations. In arithmetic, we know the operations as
addition (+), subtraction (—), division (-r) and multiplication (x). For a fuller, more
philosophical understanding of number and the operations that can be applied to them,
mathematicians look to Number Theory.

The study of the structure of things is said to have begun with the Greek mathematician,
Pythagoras, who lived from 582 to 507 BG. Every mathematician has to learn his most
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famous theorem. A theorem is a proof of mathematical
truth. Pythagoras showed us that in a right-angled
triangle, the square of the side of the hypotenuse is
equal to the sum of the squares of the other two sides.
The hypotenuse is the longest side of such a triangle
and that length, multiplied by itself is the same as the
length of one side multiplied by itself and added to the
other side multiplied by itself. Mathematicians find it

easier to write this as @’ +b> =c*, (a squared plus b

squared equals ¢ squared) where c is the hypotenuse. It
is Pythagoras’ Theorem which gives us algebra, a
branch of mathematics that originated in the Arab
world.

Another Greek mathematician laid the foundations for our understanding of space. More
than 200 years after Pythagoras, Euclid used a small set of axioms to prove more
theorems. This, we know today as geometry. He saw the world in three dimensions —
height, width and length. Developments in other sciences, most notably in physics, have
led mathematicians to add to Euclid’s work. Since Einstein, mathematicians have added
a fourth dimension, time, to Euclid’s three. By combining space with number we have
developed the trigonometry used in making maps both on paper and in satellite navigation
systems.

From algebra and geometry comes calculus. This is the most important tool that
mathematicians have to describe change, for example, if you calculate the speed of a
moving car or analyse the way the population of a city changes over time. The most
significant area of calculus is function, which is concerned with the relationship between
argument and result. Indeed, the field of functional analysis has its most important
application in quantum mechanics, which gives us the basis for our study of physics and
chemistry today.

There is more to maths than this. For example, pure maths involves a more creative
approach to the science. An important field of study is statistics which uses Probability
Theory, the mathematical study of chance, to predict results and analyse information.
Many statisticians would say that they are not mathematicians, but analysts. However,
without maths, statisticians would all agree, there would be no statistics at all.

Summary
1. Maths studies four areas: quantities, structure, space and (1) .
2. Natural numbers are larger than (2)  but(3) _ can be zero.
3. (4) ___ was a Greek mathematician who made the famous theorem a=b"+c
which helps us find the size of a (5) .

4. Algebra came from (6)  countries.

5. With (7) _ Euclid helped us understand (8) .

6. Trigonometry combines space with (9) .

7. Calculus describes (10)  and used in quantum mechanics allows us to study
physics and (11) .

8. Statistics predicts results and analyses (12) .
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18. Read the text about calculus and decide if the following statements are true or
false:

1. Calculus and geometry led to the

Calculus is Divided inte {n'ﬂ Cartegaries development of algebra.

u/ \q}J 2. India was using calculus before Europe.
Differential Calculus Integral Calculus 3. In the 17th Century, calculus was apphed to
(Rate af Change) {Accumulation) hvsi
\ physics.
\\x / 4. Integral calculus can calculate the rate at
"2 . . .
Fundameratal Theerem of Calcalus which a populatlon mcreases.
{Connects Differendal and Integral Caleulus) 5 5 Differential Calculus haS to dO Wlth
systems that are undergoing change.
CALCULUS

Calculus is the branch of mathematics that deals
with the rates of change of quantities as well as the
length, area and volume of objects. It grew out of
geometry and algebra. There are two divisions of
calculus — differential calculus and integral
calculus. Differential calculus is the form concerned
with the rate of change of quantities. This can be
illustrated by slopes of curves. Integral calculus is
used to study length, area and volume.

The earliest examples of a form of calculus date back to the ancient Greeks, with Eudoxus
developing a mathematical method to work out area and volume. Other important
contributions were made by the famous scientist and mathematician, Archimedes. In
India, over the course of many years — from 500 AD to the 14th century — calculus was
studied by a number of mathematicians. In fact, the first text on calculus was written in
India. However, it was not until the end of the 1600s that calculus was taken up in Europe.
There was much scientific activity at the time, and calculus was able to answer many
questions, particularly in the field of physics. Many great mathematicians of the time
embraced calculus and furthered its development, including Rene Descartes and Pierre de
Fermat, but the most important contributions were made by Gottfried Leibniz and Isaac
Newton. Newton was the first to use calculus in his studies of physics and Leibniz
developed many of the symbols that we use in calculus.

The starting point of calculus is the idea that you can use an approximation and keep
increasing the accuracy until an exact answer is found. An example of this would be to
calculate the volume or area of a sphere by using shapes such as rectangles or cubes that
become increasingly smaller until the exact volume or area is determined in calculus, this
final result is called a limit.

Differential calculus describes processes that are in flux — which means they are constantly
changing. Examples of this are temperature variations or the speed of a moving object. By
using differential calculus, it is possible to determine the rate at which the temperature
changes and the rate of acceleration of the moving body. Integral calculus begins with a
known rate of change and, working backwards, finds certain values. For example, if you
know the rate of acceleration of a car, you can find out its speed at a given point.
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Today, both forms are used in every area of science and knowledge. Fields as diverse as
engineering, medicine, business and economics make use of calculus. Calculus is such an
indispensable tool that it is applied whenever we have a problem that can be solved by
mathematics.

19. Match the words with their definitions. Then make sentences with them in
Russian and ask other students to translate them into English:

linear algebra money gained or lost

reunion rewriting

matrices linear equations

profit and loss coming back together

transposing arrangement of mathematical elements
operators what goes into something and what comes out
input and output signs used in maths

20. Read the text about algebra and decide if the following statements are true or
false:

1. Algebra is a mathematical system which rewrites a problem making it as simple
as possible.

Written down, algebra differs from arithmetic in the operators it uses.

Algebra has some advantages to offer the mathematician.

Algebraic formulae are primarily of use in businesses.

Universal algebra combines all the structures from the other three areas.

ALGEBRA

Algebra originated in the Middle East. Earlier than 1000 BG, the Babylonians developed
an arithmetical system for solving problems that could be written algebraically. This was
in advance of other systems, notably that of the Ancient Egyptians, who were able to solve
the same problems, but did so by using geometry. The word algebra comes from Arabic
and translates into English as reunion. It describes a system of mathematics which
performs calculations by firstly rewriting, that is, transposing them, and then reducing
them to their simplest form.

kv

Algebra is the branch of mathematics which studies the structure of things, the
relationship between things and quantity. It looks different from arithmetic when it is
written. Arithmetic uses numbers and the four operators (plus, minus, multiply and
divide). Algebra uses symbols, usually letters, and the operators. Actually, it is not very
different from arithmetic; what can be done in algebra can be done in arithmetic. There are
good mathematical reasons, however, why algebra is used instead of arithmetic.

Firstly, by not using numbers, mathematicians are able to set out arithmetical laws. In this
way they are able to understand the system of numbers more clearly. Secondly, by using
algebra, mathematicians are able to perform calculations where unknown quantities are
involved. This unknown is usually represented by x. Solutions can then be applied not just
to the immediate problem, but to all problems of the same nature by the use of a formula.
A common algebraic problem to solve in school exams would be, for example: find x
where 3x+8=14. A third reason for the use of algebra rather than arithmetic is that it
allows calculations which involve change in the relationship between what goes into the
problem and what comes out of it, that is, between input and output. It is an algebraic
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formula which allows a business to calculate its potential profit (or loss) over any period
of time.

It is possible to classify algebra by dividing it into four areas. Firstly, there is elementary
algebra in which symbols (such as x and y, or a and b) are used to denote numbers. In this
area, the rules that control the mathematical expressions and equations using these
symbols are studied. Then, there is abstract or modern algebra in which mathematical
systems consisting of a set of elements and several rules (axioms) for the interaction of the
elements and the operations are defined and researched. Thirdly, there is linear algebra
(linear equations) in which linear transformations and vector spaces, including matrices,
are studied. Finally, there is universal algebra in which the ideas common to all algebraic
structures are studied.

Like all branches of mathematics, algebra has developed because we need it to solve our
problems. By avoiding the use of numbers we are able to generalize both the problem and
the solution.

Match the words with their definitions. Then make sentences with them in Russian
and ask other students to translate them into English:

enable to make something easier to do or understand
arise to make better

refine to allow

exclude to occur

simplify to leave out

adjustments understandable

comprehensible small changes

Match the words to make phrases. Then make sentences with them in English and
ask other students to translate them into Russian:

applied of mathematics
branch developments
mathematical variety

final mathematics
second terms
knowledgeable model

real solution

major stage
mathematical life

wide mathematician

21. Read the text. Then put the events (A-F) below in the correct order, from first to
last, to show the procedure for using applied mathematics:

A. The revised model is applied.

B. The model is adjusted.

C. A mathematical model is created.
D. A problem arises.

E. A solution is found.

F. Approximate solutions are obtained.
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APPLIED MATHEMATICS

Most of the major developments in mathematics were the result of trying to solve a
particular problem. When faced with a problem, people would ask themselves “How can
we do this?” “What’s the best way of doing that?’ Thus, mathematics arose. Today, we
have many different branches of mathematics, all of which can be used to answer
questions like the ones above.

When mathematics is used to solve problems in other related areas of life, it is known as
applied mathematics. Mathematics is applied, that is, used, to provide us with answers and
solutions. It is used in numerous ways. A few examples are numerical analysis,
engineering and programming. In these and other areas, applied mathematics takes
problems from real life, and gives us successful and creative tools for solving them. Often,
the first step when using applied mathematics is to create a mathematical model. This is a
description of the problem in mathematical terms. This model is then studied to obtain
exact or approximate solutions. If the solution is exact, the model is applied to the
problem,; if it is approximate, the model is refined until it is exact. Then, the conclusions
are interpreted and explained in comprehensible terms. Often the model is changed to be
more realistic or to include more features of the problem. Thus, the modeling process may
involve many adjustments. The second stage is the final solution to the problems
mathematically formulated in the first stage. Mathematics is used or applied to other fields
to solve problems in these fields.

It is often not clear which mathematical tools will be useful in the study of a new problem,
for example, algebra or differential calculus. For this reason, applied mathematicians need
to be well trained in a range of mathematical areas so they will have a wide variety of
mathematical tools available to them. They must not only be skilled mathematicians but
must also be knowledgeable in the specific area to which mathematics is being applied.
For example, in dealing with business and industry, the knowledge of economics is
necessary. In this way, a good applied mathematician can then create and interpret
appropriate models. A good applied mathematician must therefore be knowledgeable in
both mathematics and the field of application in order to successfully deal with a problem.

When it comes to creating models, the mathematician will make choices about which
factors to include and which to exclude. The goal is to produce a model that is realistic
enough to reflect the main aspects of the problem being studied, but simple enough to be
treated mathematically.

Sometimes the mathematician has to either simplify this model so it can be analyzed, or
devise new mathematical methods that will allow the model to be analyzed. The modeling
process may involve a sequence of models of increasing complexity. Problems sometimes
lead to new mathematical methods, and existing mathematical methods often lead to
a new understanding of the problems.

Mathematics in its most useful, practical form becomes a tool with which we can improve
our world. That is exactly what applied mathematics is and what it does.
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22. Read the text and answer the questions:
BASIC GEOMETRIC CONCEPTS

The practical value of Geometry lies in the fact
that we can abstract and illustrate physical objects
by drawings and models. For example, a drawing
of a circle is not a circle, it suggests the idea of a
circle. In our study of Geometry we separate all
geometric figures into two groups: plane figures
whose points lie in one plane and space figures or
solids. A point is a primary and starting concept in
Geometry. Line segments, rays, triangles and
circles are definite sets of points. A simple closed
curve with line segments as its boundaries is a
polygon. The line segments are sides of the polygon and the end points of the segments
are vertices of the polygon. A polygon with four sides is a quadrilateral. A trapezoid is a
quadrilateral with one pair of parallel sides. A rectangular is a parallelogram with four
right angles. A square is a rectangle with all sides of the same length. The regular
polyhedra are a part of geometric study chiefly in antiquity. Thanks to the ancient Greeks
we know that there are exactly five types of polyhedra. All objects in their view are
composed of four basic elements: earth, air, fire and water. They believe that the
fundamental particles of fire have the shape of tetrahedron; the air particles have the shape
of octahedron, of water — the icosahedron, and the earth — the cube. The fifth shape, the
dodecahedron, they reserve for the shape of the universe itself.

Questions:
1. What groups can all geometric figures be separated into?
What is a line segment in a square?
What is a polygon?
How many sides are there in a rectangular?
What figure represents the particles of air/fire/earth/water/universe according to
the ancient Greeks?
What instruments are used for drawing figures?
In what way do we classify polygons?
Which formula is used for finding the sum of the interior angles of any polygon?
How can we find the perimeter of a regular polygon?
10 What special properties does a parallelogram possess?

Nk W
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Match the English words and word combinations with their equivalents:

to draw diagonals JEJAT APYT Apyra Morojaam

from one single vertex CTIeLMaIbHBIC YETHIPEX YTrOJIbHUKU
in addition to JIOTIOJTHUTEIIbHBIE YTJIbI

to circumscribe about the circle IIockas purypa

complex or crossed quadrilaterals BITUCATh B OKPY>KHOCTh

adjacent sides OIUCATh BOKPYT OKPYKHOCTH

to draw tangents to the circle O3Ha4aeT

79



a convex or a concave trapezium
stands for

special quadrilaterals

to inscribe into the circle

a consecutive pair

regular polygons

supplementary angles

bisect each other

the measure of the sides
a plane figure
possess properties

IocJiei0BaTeIbHas napa

HA4YepTUTh IUarOHaIN

IIPOBECTHU KaCATEJIbHBIE K OKPY>KHOCTH
00J1a1a10T CBOMCTBAMU

KpOME TOTO

13 OJJTHOM BEPILIHUHBI

CMEKHBIE CTOPOHBI

CJIOKHBIC WM ICPECCKAIOMUCCA YCTBIPEXYTOJIb-
HUKHN
BCJIIMYHHBI CTOPOH

MMPpaBUJIbHBIC MHOTOYT'OJIbHUKHA
BBIITYKJIASA UKW BOTHYTas TparCuusa

Guess what figure possesses the following properties and memorize them (a square,
a trapezoid, a kite, a rectangle, a parallelogram, a rhombus):
1. A ... has two parallel pairs of opposite sides.
2. A ... has two pairs of opposite sides parallel, and four right angles. It is also
a parallelogram, since it has two pairs of parallel sides.
3. A ... has two pairs of parallel sides, four right angles, and all four sides are equal.
It is also a rectangle and a parallelogram.
4. A ... 1s defined as a parallelogram with four equal sides. It does not have to have

4 right angles.

5. ... only has one pair of parallel sides. It’s a type of quadrilateral that is not

a parallelogram.

6. ... has two pairs of adjacent sides that are equal.

Name the shapes.

It has three sides.

bk W=

It has six sides.

Answer the questions.

It has four sides and all the sides are equal.

It has four sides, all sides are not equal, opposite sides are equal and parallel.
Its round and round with no sides.

1. Can a triangle have 2 right angles?

ISARRANE Sl A

Can a triangle have 2 acute angles?

Can a triangle have 2 obtuse angles?

Can a triangle have 3 acute angles?

Can a triangle have each angle more than 60°?
Can a triangle have each angle less than 60°?

7. What is the sum of angles in triangle?

Look at the pictures and find plane figures. Remember that a plane figure is closed

and has straight or curved lines:
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Some letters of the alphabet are plane figures. See if you can decide which letters are
plane figures. Remember that a plane figure is a flat, closed, shape in a plane:

M (0] Z E R B D P

Connect plane figures with their definitions:

TRIANGLE -
CIRCLE

&
SQUARE l
RECTANGLE |
HEXAGON I
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PENTAGON

Look at the following figures and tell how many angles and sides they have:

SAOA
VH» A

Look around your room for plane figures. Get a sheet of paper and draw and label 4
plane figures with 4 different shapes.

Match words with their definitions:

Circle, hexagon, octagon, parallelogram, pentagon, rectangle, rhombus, square, trape-
zoid, triangle

A four-sided polygon with two pairs of parallel sides.

An eight-sided polygon.

A quadrilateral with four equal sides and four right angles.

A six-sided polygon.

A three-sided polygon. The sum of the angles equals 180 degrees.

A four-sided polygon with one pair of parallel sides.

A five-sided polygon.

A four-sided polygon having all four sides of equal length.

A quadrilateral with four right angles and two sets of parallel opposite sides that
are equal.

10. A collection of points in a plane that are the same distance from a center point.

WX R WD —

Draw the following figures:

a square an octagon
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a triangle a pentagon

a circle a cube

an oval aray

Find perimeter and area for every figure:
25 em

6 em

1} em

T em

Zem

Match the word with its definition:

Pi,orm 3.14159265359...
Radius 3.14253245359...
Diameter any line segment that starts at the center of the circle and whose endpoint

lies on the circle

any line segment that starts in the circle and whose endpoint lies out of the
circle

any line segment that starts on the circle and whose endpoint lies on the
circle

any line segment that starts on the circle and whose endpoint lies on the
circle and go through the center

Match the English words and word combinations with the Russian equivalents:

to draw diagonals JeIAT IpyT Apyra Monojaam

from one single vertex CIeUaIbHbIC YETHIPEXYTOJIbHUKH
in addition to JIOTIOJTHUTEIIHHBIE YTIIBI

to circumscribe about the circle iockas urypa

adjacent sides BITHCATh B OKPY>KHOCTh
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to draw tangents to the circle

a convex or a concave trapezium

stands for

special quadrilaterals
regular polygons
supplementary angles
bisect each other

the measure of the sides
a plane figure

possess properties

a consecutive pair

to inscribe into the circle

complex or crossed quadrilaterals

OIMHCATh BOKPYT OKPY>KHOCTH
O3HAYaeT

BBIMTYKJIast WJIM BOTHYTasl Tparenus
rocliefioBaTeIbHas mapa

Ha‘-IepTI/ITI) auaroHajiun

MIPOBECTHU KacaTENbHbBIE K OKPYKHOCTH
00JIa1ar0T CBOMICTBAMU

KpOME TOro

W3 OJIHOM BEPIINHBI

CMEXXHBIE CTOPOHBI

CIIOKHBIE WIIU TEPECEKAIOUINeCs] YeThIPeX-
YTOJIBHUKUA

BEITUYHUHBI CTOPOH

HpaBI/IHBHI)Ie MHOFO}’FOJ'IBHI/IKI/I

Fill in the blanks with the words from the box. Mind there are two extra words:

interior length concave rectangle
quadrilateral special regular
diagonals product vertices
number rhombus line segments
inscribed dimensions corners
trapezoid vertex circumscribed
congruent convex kite
1. A simple closed figure formed by ... is called a polygon.
2. In Euclidean plane geometry, a ... is a polygon with four sides and four ... or ... .
3. The area of a rectangle figure is the ... of its ... .
4. A shape that is both a ... and a ... is a square (four equal sides and for equal

angles).

A polygon is called ... if all of its sides and all of its interior angles are ... .

6. Applying these geometric theorems we can obtain both a regular polygon ... into
the circle and a regular polygon ... about the circle.

7. Finding the sum of the ... angles of a polygon is not difficult.

8. If you wish to find the perimeter of a regular polygon you should multiply ... of
the sides by the ... of the sides.

9. By drawing all ... from one single ...

triangles.

of a polygon we can separate it into

10. Simple quadrilaterals are either ... or ... .
11. A parallelogram possesses ... properties.

Guess what figure possesses the following properties and memorize them (a square,
a trapezoid, a Kite, a rectangle, a parallelogram, a rhombus):
1. A ... has two parallel pairs of opposite sides.

2. A .. has two pairs of opposite sides parallel, and four right angles. It is also
a parallelogram, since it has two pairs of parallel sides.
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3. A ... has two pairs of parallel sides, four right angles, and all four sides are equal.
It is also a rectangle and a parallelogram.
4. A ...1s defined as a parallelogram with four equal sides. It does not have to have

4 right angles.

5. ... only has one pair of parallel sides. It's a type of quadrilateral that is not
a parallelogram.

6. ... has two pairs of adjacent sides that are equal.

Translate into English:

1. IIpoctas 3amkHyTass gurypa, chopMupoBaHHas OTPE3KaMH, HA3bIBACTCS MHOIO-
yroJibHUKOM. 2. CaMo CJII0BO «MHOTOYTOJIBHUK» COCTOUT M3 JIBYX I'PEUYECKUX cJIoB ‘poly’ —
MHOro, ‘gon’ — yrod. 3. [IpaBuibHbI MHOTOYTOJILHUK — 3TO MHOTOYTOJIbHUK, Y KOTOPOT'O
BCE€ YIJIbl U CTOPOHBI KOHIPY3HTHBI. 4. IIpocTelimmuM MHOTrOyrojabHHKOM SIBIISI€TCS Tpe-
YTOJIbHUK, UMEIOLIUI TPU CTOPOHBI, TPU YIJIa U TPHU BepIUUHBL. 5. IIATHYroNpHUK MMeeT
[T CTOPOH, IIECTUYTOJIBHUK — IIECTh, BOCBMUYTOJIBHUK — BOCEMbB, JECATHYTOJIbHUK —
JecsiTb. 6. MHOrOyroJIbHUKH MOTYT OBITh CTPYIIIMPOBAHBI B COOTBETCTBUU C BETMYMHON
UX YIJIOB ¥ CTOPOH. 7. UeThIpeXyroabHUK — 3TO TOXe Iutockas ¢urypa. 8. Eciau ctopoHs
YeThIPEXYTOJIbHUKA PaBHBI U BCE YIJIbl IPSAMBIE, TO TAKOM YETBIPEXYTOJIbHUK HA3bIBAECTCA
kBagpatoM. 9. JIuHMA BOKpYT TUIOCKOM (urypsl HaspiBaeTcs nepumerpom. 10. Ilepumerp
IUIOCKOH (PUTYpBI paBEH CyMMe JIJIMH €€ CTOPOH.

23. Read the text and translate it:
THE CIRCLE

Let’s turn now to the simplest of all curved lines, the circle. We shall study its properties
and its relation to straight lines and to figures made up of straight lines, especially
polygons.

In a plane all the points at a given distance from a given fixed point are said to form a circle.
A circle is a set of points in a plane, all of which are the same distance from a given point.

The fixed point O is called the CENTER of the circle, from which all other points are
equidistant. The distance r is called the RADIUS. A radius is a line segment from the
center of a circle to a point on the circle.

Every point at a distance r from O is said to be on the circle. Every point at a distance less
than » from O is said to be inside the circle and every point at a distance greater than r
from O is said to be outside the circle. If the center of the circle is taken as the origin of a
rectangular network, it follows from the Pythagorean Theorem that the coordinates (x, y)

of every point P of the circle will satisfy the equation x”+y” =7°. This equation is the
equation of the circle.

Answer the questions:

1. How can we define a circle?

2. What is the center of a circle?

3. What is a radius?

4. When do we say that a point is on the circle, inside the circle and outside the
circle?

5. How can you formulate the equation of the circle using the Pythagorean
Theorem?
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Find the area of any circle:
Area =7 x 1’

1. Radius — 4 cm 4. Radius — 6 cm
2. Diameter — 6 cm 5. Radius —2 m
3. Radius — 8 cm 6. Diameter — 10 cm

Translate sentences into English:

1. I'eomeTpusi 3aHUMAETCS] MOCTPOCHUSIMU M M3YyYEHUE CBOMCTB U OTHOILEHUH Ieo-
METpUYECKUX QUryp u Tei. 2. 'eoMmeTpuyeckre MOCTPOSHUs TOJIKHBI BBITOJIHATHCS TOJb-
KO C TIOMOIIBIO ITUPKYJIS U JUHEWKH. 3. ['eomeTpuueckue (GUrypbl ONMpenenstoTcs: 4epes
MIOHATHUS. MHOXECTBA TOYeK. 4. UepTexxu — 3T0 MOJENH, N300paXxarolue reoMeTpuIecKue
00BexThl. 5. HayanpHOE mOHsATHE reoMeTpuu Touka. 6. OTpe3KH NpsiMOH, JIy4dH, YIJIbI,
KPYTH U TPEYTOJIbHUKH — F€OMETpUYecKrue QUrypsl Ha MIIOCKOCTU. 7. MHOTOIpaHHUKH —
3TO reoMeTpudeckue Tena. 8. CymecTByoT (GOpMyIIbI I U3MEPCHHS TUTONIaiei U 00be-
MOB.

Complete the sentences:

1. The set of all points in Geometry is a ... (volume, plane, line, space, model,
surface).

2. Sets of points which all lie in one plane are ... (circles, rays, angles, solids,
ellipses, plane figures, squares).

3. The regular polyhedra are a part of geometric study in antiquity. How many
different types are there? (rhombus, trapezoid, square, cube, tetrahedron,
octahedron, dodecahedron, icosahedron).

4. A solid with opposite faces equal and parallel is a ... (cube, cylinder, prism,
pyramid, sphere).

5. The set of three points not all on one line and all the points between them on the
segments is a ... (parallelepiped, triangle, rhombus, rectangle, cone).

6. The angle of 90° is ... (straight, right, acute, obtuse, adjacent, complementary).

A triangle with its sides equal is ... (right, acute, isosceles, equilateral).
8. The distance around the circle is a(n) ... (perimeter, parabola, hyperbola,
circumference, ellipse).

-

3.3. PRODUCTION

1. Imagine you have started an algebra course. Write a letter to a friend telling
him/her what you have learnt about algebra. Use the following plan:

e brief history of algebra;

o what algebra is and the four areas of algebra;

e how algebra is useful.

Don’t forget about the rules of writing informal letters.

2. Using the Internet, find information about these systems and present it in the class:

o the ancient Greeks’ numeration system;
e Chinese-Japanese numeration system;

e Mayan numeration system;

e Hindy-Arabic symbolic system;

e Binary system.
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MODULE 4
PHYSICS

“We cannot solve our
problems with the same
thinking we used when

we created them”

|

4.1. KEY VOCABULARY

Mind the pronunciation:

planetary motion

'pleenitori 'mavn]

JABUXKXCHUC ITJIIAHCT

word/phrase transcription translation
Aristotle ['eristot(a)l] ApucToTenb
Archimedes [ a:ki'mi:di:z] Apxumen
Galileo [ gela'leiov] [Namneo
Copernicus [kov'p3:nik os] Konepauk
Ampere ['@empes] Awmnep
Faraday ['feeradi] dapaneit
equation [1'kweizon] dbopMya, ypaBHEHHE
appliance [o'plai ons] YCTPOUCTBO (3J1. IPUOOP)
[
[
[
[

matter 'meeta] BEIIECTBO

motion 'mavf(9)n] JIBUKCHHE

gadget 'gdsit] MIPHUCTIOCOOICHHE, YCTPOUCT-
BO, TEXHHYECKAasi HOBUHKA

device [di'vais] MeXaHU3M, armnapar, npuoop

to predict [pri'dikt] MIPEACKa3bIBaTh, MPOTHO3H-
poBath

astronomer [o'stronomao] aCTPOHOM
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work on dynamics
investigation

research
survey

to set out the theory
to split a nucleus
particle

dark matter

to reveal
to accelerate

scientific explanation
to observe
experiment

to exert force on

to apply force to
conductor

electrical current

to generate

static

charged
electromagnetic field
electrically-charged
particle

static electricity
Voltaic pile

loop

modest

status

to set to work
to make use of

homopolar
Law of induction

dynamo

[dai'neemiks]
[in vesti'geif(o)n]

[r1's3:tf]
['s3:vei]
['0i(o)ri]
['nju:kli as]
['pa:tik(o)l]
['da:k 'meeta]

[ri'vi:]

[ok'seloreit]

csaid'tifik  ekspla'neif(9)n]

[
[ob'z3:V]
[ik'speriment]
[1g'z 3:t]

to o'plar fois to ]
kon'dakta]
'karont]

'dzenareit]

'staetik]

'tfa: dzd]

i'lektro mag'netik]
1'lek.tri.kal tfa:dzd
‘pa.trkl]
[1,lek'trisiti]
[vol'teiik pail]

[

[

L IO s I s T s B s I s B s B |

Tu:p]

modist]
[ 'steitos]

[set to ‘'w3:k]
[ 'meik ‘ju:s pv]

[homa 'povla]
[lo: ov in'dakfon]

['dainamov]
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paboTa 1o AMHAMUKE
Hay4HOE HUCCIIeI0BaHue,
U3BICKaHue, pa3oop
HCCIIeIOBaHKE, HAyYHO-
UcclenoBaTeNnbcKas pabora
U3bICKaHUE, UCCIIEI0BaHuE,
aHau3

BBIIBUTATh TEOPHIO
pacHICIUISITH AaTOMHOE SIJIPO
JacTuia

TEMHasi MaTepusi, HeBUAUMAs
Marepus

MOKa3bIBaTh, OTKPHIBATh, 00-
HapyKUBaTh

YCKOPSATH, hOPCUPOBATH,
YBEIIMYUBATH CKOPOCTh
Hay4YHOE 00BCHEHUE
HAOJIFOaTh, ITOAMEYaTh
OTIBIT, SKCTIEPUMEHT
npujaraTh CUy, I1€MCTBO-
BaTh C CUJION Ha

MpUjiarath yCHIne/Cuiy
MIPOBOJIHUK

AIIEKTPUYECKUI TOK
TeHEPUPOBATH, TOPOKAATH
CTaTUYECKUI

3apsiKEHHBIN
AIIEKTPOMArHUTHOE T0JIe
AIIEKTPUYECKH 3apsKEHHAs
yacTuia

CTaTHYECKOE 3JIEKTPHUIECTBO
BOJIBTOB CTOJIO

LUKJI, TIETIIS
HE3HAUYUTEIbHBIN, MaJIbIX
pa3MepoB

CTaTycC, MOJIOXKEHUE, TEKY-
II1E COCTOSIHUE

Opatbcs 3a paboTy
BOCIIOJIb30BAThCS YeM-JTHOO0,
MIPUMEHUTH
TOMEOIIOJISIPHBIN, OJTHOIIO-
JIFOCHBIN

3akoH MHAYKIUH, 3aKkoH Da-
panes

reHepaTrop



4.2. READING AND VOCABULARY

1. Read the text and answer the questions.
PHYSICS ALL AROUND

People have been studying physics — without calling it that — for thousands of years, and
using their discoveries to make life easier along the way. The first people who invented
the wheel, or built canoes, were using the rules of physics. Without physics there would be

no ...

PARACHUTES

In 1617, Croatian inventor Faust Vrancic made an
early kind of parachute by strapping a curved
canopy to his back. It slowed his fall when he
jumped off a tall tower in Venice.

TELEPHONES

Bell’s first Telephone (Transmitter)

Tt 30 TN A0 R

Electro-magnet;
Diaphram

Collar

Collar and tube

Screw

Mouthpiece

Battery

Wire from battery to coil
Telegraph wire
Through binding screw
Pillar Holding magnet

The telephone was invented by Scotsman Alexander Graham Bell in 1876. Bell spent
years investigating the way sounds are created and how they move.

LIGHT BULBS

Sir Joseph Swan, an English

a working incandescent lamp
and received a patent for it.

.| chemist and physicist, created E '

In 1878, Englishman Sir Joseph Swan and Thomas Edison from the USA invented the
light bulb almost simultaneously. Instead of fighting the pair went into business together.
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MOTORBIKES

In 1885, German engineer Gottlieb Daimler attached
an engine to a wooden bicycle to make the first (rather
wobbly) motorbike.

PLANES

¢ :“z!ﬂ*.

The Wright brothers made the first powered flight in America in 1903. Their plane only
stayed in the air for 12 seconds and, when it landed, the wind blew it away — so they had
to build a new one.

One of the first computers, the ENIAC,
was designed by two American scientists,
John Mauchly and J. Presper Eckert. It
took them three years to build it. When
they finished, in 1946, it took up the space
of about five classrooms. The first home
computer wasn’t invented until 1975 —
until then, computers were too big to have
at home.

The first television was built in 1925 by
Scottish inventor John Logie Baird. He
made it in his attic out of household
objects. By 1929, the British Broadcasting
Corporation was using his television
system to broadcast TV shows.

John Logie Baird pictured with his invention,
the television, which he invented in 1925
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WORLD WIDE WEB

In 1989, British scientist Tim Berners-Lee invented a
way of sharing information between computers
quickly and easily. It’s called the World Wide Web,
and today it links computers all over the world.

MICROWAVE OVENS

In 1945, American scientist Percy Spencer was walking past
a machine called a magnetron when the chocolate bar in his
pocket suddenly melted. He worked out that a kind of energy
called microwave energy, emitted by the magnetron, was
responsible. He used the magnetron to invent the microwave
oven.

Questions:
1. Who invented the first parachute?
2. What did the inventor of the first parachute do to
test it?
What scientists went into business together?
Who made the first wobbly motorbike?
How much did the first plane stay in the air?
How much space did the first computer take up?
When was the first home computer invented?
What links computers all over the world today?

XN R W

Choose the correct answer A, B, or C.

1. Scientists use to make measurements.
A) calculations B) estimations C) equations
2. 2. The molecules are in
A) movement B) motion C) activity
3. 3.A(n) is a mathematical statement that shows two expressions are equal.
A) estimation B) calculation C) equation
4. 4. A machine is a mechanical
A) gadget B) device C) appliance

2. Read the text to know more about physics and do the tasks after it.
PHYSICS

91



The word «physics» has its origin in the Greek word «pheusis» meaning nature.

Physics is a broad science concerning nature. Nature consists of countless objects. Any
object (a pencil, sand, stone, a drop of water, etc.) is called a physical body or a body. All
bodies consist of matter. Steel, copper, water, air and a stone are some examples of matter.

Upon close observation of different physical bodies, we notice, without any particular
difficulty, that various changes are taking place within them.

All changes which occur in a physical body are known as phenomena. The melting of ice,
the boiling of water, the falling of a stone, the heating of a wire by an electric current,
wind, lightning — all these are different phenomena.

Physics studies not only various natural phenomena (mechanical motion, heat, sound,
electricity, magnetism, light, etc.), but, more importantly, determines exact relations
between physical phenomena. Physics is divided into a number of different fields —
acoustics, optics, thermodynamics, astrophysics, radiophysics, nuclear physics, the
physics of solids and others. These different fields are not mutually exclusive. In all cases,
physics deals primarily with phenomena that can be accurately described in terms of
matter and energy.

Physics can be divided into two great branches: experimental physics and theoretical
physics. Experimental physics is the science of making observations and devising
experiments. On the basis of experimental facts, theoretical physics formulates laws and
predicts the behaviour of natural phenomena. Every physical law is based on experiments.

Physics helps explain the mysteries of the natural world; the development of other
sciences depends in many respects on the knowledge of physical phenomena.

In the Physics faculty, students specialize in optical spectroscopy, X-ray spectroscopy,
astrophysics, chemical physics, microwave electronics and quantum radiophysics, the
physics of the ionosphere and wave propagation, the physics of thin films and many other
areas.

Answer the following questions according to the text:
What is the origin of the word «physics»?
What is the physical body?

What is a phenomenon?

What physical phenomena do you know?

What are two great branches of physics?

How many areas of physics do you know?
What is a physical law based on?

NoWnhAE WD~

Find English equivalents:

Cocrourt u3, puznyeckoe Teiao, Me/ib, BXOAUTh B COCTaB, MaJIeHUE, TasHUE, KUIICHHUE, IIPU-
pPOJHOE SBJICHUE, IEKTPUUECTBO, MAarHETH3M, MOJEIUTh Ha, Yepe3 Npu3My, HaOI0IeHHE,
ONTHYECKAsl CIEKTPOCKOIUS, pACIIPOCTPAHEHNE BOJIHBI.

Match different parts of the sentences:

Physics helps explain... formulates laws and predicts the behaviour of
natural phenomena

Experimental physics is the science of... that can be accurately described in terms of
matter and energy
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In all cases physics deals primarily with  various changes are taking place within them
phenomena...

We notice without any particular making observations and devising
difficulty, that... experiments

On the basis of experimental facts, the mysteries of the natural world
theoretical physics...

Fill in the gaps with the words and word combinations from the text:
1. Physics is a broad science ... ... .

2. Any object is called abodyora ....

3. All bodies consist of steel, water, ..., ... and a ... are some examples of matter.
4. All changes which ... in a physical body are known as phenomena.

5. The melting of'ice, ..., ..., ..., — all these are different phenomena.

6. Physics can be divided into two great branches: ... and ....

7. Experimental physics is the science of ... ... and ... ....

8. Every physical law is based on ....

Complete these sentences:
1. All changes which occur in a physical body...

2. ...—all these are different phenomena.

3. Physics studies not only various natural phenomena but more importantly...
4. Different fields of physics are not...

5. The development of other sciences depends in many respects. ..

3. Read the text about the history of physics and choose the best title for each
paragraph. There is one title which you do not need to use:

Early ideas about physics.
Mechanical devices.

Ideas that created the modern world.
What we can learn from physics.
Atomic physics.

The origins of modern physics.

THE HISTORY OF PHYSICS

TEOOW R

Ever since humankind first looked at the stars moving about the sky, they have wondered
how and why they do that. People have always wondered why things behave the way they
do. For thousands of years people have been asking questions like why things fall to the
ground, not away from it. Why are some types of stone hard and others soft? Why does
the Sun come up in the east and go down in the west? These are all questions that physics
can answer.

In the beginning, people answered questions like these in philosophical or religious ways.
In early descriptions of the world, philosophers such as Aristotle reported what they
believed to be true, rather than what they saw to be true. Others, however, such as
astronomers from India, Egypt and China, or the Greek thinker, Archimedes, were able to
use calculations to predict the movements of the Sun and the Moon or to describe and
build machines.
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The works of Eastern scholars reached
Europe in the 12th and 13th centuries. There
were studies of planetary motion by Indian
astronomers, the theories of light from
Buddhist and Persian thinkers and especially
the work of the Persian philosopher Nasir al-
Din al-Tusi on the planetary system.
Eventually, these ideas pushed Europe into a
scientific revolution. Galileo laid the
foundations for this with his work on
dynamics, that is, how things move. Nicolas
Copernicus and then Johannes Kepler
described the solar system with the Sun at its
centre. Later, building on their work, Isaac
Newton set out his Laws of Motion and
modern physics was born.

The next great area of investigation was electricity and in the 19th century Michael
Faraday first demonstrated an electromagnetic motor. Later, it was improved by James
Clerk Maxwell, whose equations were also used to describe light. In proving Maxwell’s
equations, Heinrieh Hertz discovered radio waves and Wilhelm von Rontgen, X-rays.
Maxwell’s work was also the starting point for Einstein’s Theory of Relativity. At the
same time, other scientists were working on thermodynamics, that is, the study of changes
of heat in matter. Physicists such as Robert Boyle, James Prescott Joule and many others
set out the theories that allow us today to make use of engines and other mechanical
devices. Rontgen’s discovery of X-rays and the work of Pierre and Marie Curie on

The Copernican Planisphere, illustrated
in 1661 by An-dreas Cellarius

radioactivity led to the development of the science of nuclear physics.

In the first half of the 20th century, developments in
physics were concerned with the structure of atoms.
The parts of the atom were identified — its nucleus,
protons and electrons. Eventually in the 1940s,
scientists in the USA were able to split a nucleus and

the result was the world’s first nuclear explosion. Also
at that time, scientists such as Max Planck were

Kuc feus

looking at the relationship between matter and wave
motion. The field of quantum mechanics, which
explains not only how atomic particles move, but how
the universe does, came into being. Without physics to
describe the way things behave, we would have none
of the technology and machinery we take for granted

today.

Discuss these questions with your partner:
How old is the science of physics?

What is lightning?
Which travels faster, sound or light?

AR
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Can you name any famous physicists?
Have people always believed that the Earth goes round the Sun?

What do you find the most fascinating about physics?
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Match these words with their definitions. Then complete the sentences below with

these words:

dark matter carry out
survey show
reveal to increase in speed
spark investigation
accelerate quick flash
three-dimensional best
leading having height, width and depth
perform hypothetical, invisible material which does not take in or
give out light
1. The scientist wanted to a dangerous experiment in the laboratory.
2. You have to wear these glasses to watch this film.
3. He’sa heart surgeon; the operation is bound to be successful.
4. Usually trains after pulling out from the station.
5. The company carried out a very interesting the results of which were

published in the newspaper.
6. Rub the two stones together until thereisa
7. What do you know about 7 It’s difficult to explain.
8. He’s innocent and 1’1l do whatever it takesto  the truth.

4. Read the text about the Universe formation and find 5 key words:

HOW DID THE UNIVERSE BEGIN

Scientists are still struggling to understand
how the Universe began. No one knows
exactly when or why it started. But in the
1940s physiciasts came up with theory
known as the BIG BANG. It goes a bit like
this:

Up until about 13,7 billion years ago, there
was nothing. Then suddenly — BANG - there
was something. Scientists still don’t know

how something came out of nothing, but it did. And that something was an incredibly tiny
speck. This speck was really, amazingly small — thousands of times smaller than the head
of a pin — but it contained all the matter and energy that has ever existed. The speck
exploded, and expanded at an increadible speed.

Within a second it had become a huge, blisteringly hot fireball, and it grew bigger with
every moment. As the fireball spread out, it cooled down and lumps of matter started to
form. After about a billion years, these lumps joined together to form the first stars.

The Big Silence

Although scientists call this event the Big Bang, the beginning of the Universe would
actually have been completely silent — because sound can’t travel through empty space.
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The Universe is still expanding. Some physicists believe it will go on getting bigger and
bigger forever. Others think that, eventually, it will collapse back in on itself in a «Big
Crunch» — and disappear completely — until another Big Bang happens.

Read the text about Universe myths.
CREATION IDEAS

Over the centuries, non-physicists have come up with other ideas for how the Universe
might have began ...

An ancient Chinese myth says it all started when a giant hatched from a huge egg. The egg
became the heavens and the Earth, and the giant’s eyes turned into the Sun and Moon.

An African myth tells how a giant called Mbobo felt a terrible pain in his stomach, and
vomited up the Sun, Moon, stars and everything in the world.

In 1975, a French racing car driver called Claude Vorilhon founded a religious cult called
Raélism. His followers believe that aliens used their superior technology to create life on
Earth — including humans.

What myths about the Universe formation do you know?

Choose a proper word and complete the sentences:

1. How soon after the Big Bang did matter begin to (cluster/coalesce/ coincide) into
the stars and galaxies?

2. Large-scale surveys have (viewed/violated/verified) the existence of super-
clusters of galaxies.

3. The existence of super-clusters has long been (converted/conjectured/
connected).

4. The original distribution of matter is (singled out/smeared out) by evolutionary
«mixingy.

5. An understanding of the largest structures in the universe will (clarify/
clean/coincide) the processes that give rise to structures of all dimensions.

6. Astronomers and cosmologists are much preoccupied these days with explaining
the (convergence/emergence/existence) and distribution of aggregates of matter in
the Universe.

Give a free translation of the text below:
3BE3A B 2.500 COJIHL,

ActpoHombl Buckoncunckoro ynusepcutera (CHIA), aHanu3upysl JaHHbBIE, HOJY-
YEHHBIE C TIOMOIIbIO UCKYCCTBEHHOTO CIIYTHHKA 3€MJIU, OJITBEPAUIIH, YTO B Ta30BOM Ty-
manHoctu Tapantyn (Tarantula Nebula) B Bomemmom MarennanoBom obnake (Large
Magellanic Cloud) cymecTByeT cBepxMacCHBHas 3Be31a. YUeHbIC, HaOIIOaBIINE €¢ pa-
HEe C HUCMOJb30BAHUEM ONTHUYECKUX TEJIECKONOB, BBICKA3BIBAIM MPEANOJIOKEHUE, YTO
Macca 3Toro HebecHoro tena 6ombie Macchl Conaia B 200—1.000 pa3, ogHaKO CITyTHUKO-
BbIe HAOIIOICHUS BHOCST mompaBKy — B 2.500 pa3!

3Be3/a pacnojioKeHa B [IEHTPE caMoro ApKOro o01aka HOHU3UPOBAHHOTO BOAOPOJA —
ra3oBoi TyMaHHOCTH TapaHTyJ, CBETUMOCTh KOTOPO B CTO MIJIJTHOHOB pa3 BHINIC CBE-
tumoctu ComHIa.
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5. Read the text to know more about the main notions in physics:

Read the text about matter:

What do trees, air, and water have in common? They all have matter. That means they
take up space. You might be wondering why these things look so different if they all have
matter. Everything found on Earth can be grouped into one of three states of matter: solid,
liquid, or gas. In order to figure out which state of matter an object fits in, we have to
examine its properties. The properties we look at are shape, mass, and volume. Mass is the
amount of matter an object has, and volume is the amount of space the matter takes up.

Solids are easy to recognize. They have definite shape, mass, and volume. Trees are
solids. They are made up of tiny particles called atoms. These atoms are packed closely
together, and they hold the solid in a definite shape that does not change. If you look
around your house, you will see lots of solids. Televisions, beds, tables, chairs, and even
the food you eat.

Solid Liquid

Liquids do not have definite shape, but they do have definite mass and volume. Liquids
are similar to solids because their atoms are close together, but what makes a liquid
different is that those atoms can move around. Liquids can change shape by flowing. If
you’ve ever spilled milk, then you know it spreads out across the floor. It does this
because the milk is taking the shape of the floor. Since liquids do not have a definite shape
of their own, they will take the shape of their containers. This is why the same amount of
milk can look different in a tall glass, a wide mug, or spread out on your kitchen floor.

Gases do not have definite shape or volume. Like liquids, gasses will take the shape of
their containers. If a gas is not in a container, it will spread out indefinitely. This is
because the atoms in a gas are spaced farther apart than in a solid or a liquid. And, being
spread out like this allows them to move around freely. Think about the air you breathe
every day. That air is spread across the empty space around the earth. You’ve probably
also noticed that you usually cannot see the air. This is another property of gases. Even
though we cannot see them, you come in contact with them every day. There’s air in the
tires of your family car and your bicycle. There are many different types of gas in the
earth's atmosphere, such as oxygen, carbon dioxide, nitrogen, water vapor, and helium.

When trying to remember the three states of matter, think about water. If it freezes into
a solid, it becomes ice. Its atoms are packed together keeping its shape. Of course, we
know water can also be a liquid. It flows in rivers or it can be poured from a glass. When
water evaporates it becomes water vapor, a type of gas in the air. Try a little experiment of
your own by placing an ice cube in a covered glass or container. You will be able to
observe the ice first in its solid form and then watch as it melts into a liquid to become
water. Eventually the water will turn to water vapor and your glass or container will be
filled with this gas.
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Choose a word from the box to complete each sentence:

solid volume container matter ice juice
gases mass atoms chair oxygen melting
liquids shape space milk helium

1. The three basic properties of matter are , , and

2. All matter is made up of tiny particles called

3. Volume is the amount of  that matter takes up.

4. Mass is the amount of  an object has.

5. Liquids take the shape of their .

6. _ donot have a definite shape or volume.

7. ____ donot have a definite shape, but they do have a definite volume.

8. have a definite shape and volume.

9. A and _ are examples of solids.

10. and are examples of liquids.

11. and are examples of gas.

12. Solidiceis  when it is changing into a liquid.

Tell whether each is a solid, liquid, or gas:

milk cookie

oxygen fish

pencil maple syrop
shampoo carbon dioxide
ice cube paint

oil salt

water vapor gasoline
helium sand

Complete each sentence with the word solid, liquid or gas.

1.

A has a definite shape. It does not take the shape of its container. It also has
a definite volume because it can be measured.

A does not have a definite shape. It takes the shape of its container. It does
have a definite volume because it can be measured.

A does not have a definite shape. It sometimes takes the shape of its
container and sometimes flies freely around you. These particles are not
connected to each other and takes up whatever space is available.

Read the text about quantity of matter:

QUANTITY OF MATTER

Materials quite obviously take up space; we say they have volume. In Britain we buy
petrol by the gallon, on the continent we buy it by the litre. The gallon, the litre are all
units of volume — measures of a quantity of material bought or sold. But it is also quite
common to buy and sell things by weighing them in ounces, pounds, kilograms or tons.
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The simplest form of weighing machine consists of a balanced level with equal arms.
When two identical lumps of material are hung from the ends of the arms, they exactly
balance each other. If one of the lumps, say the coin is replaced by something quite
different but which still balances it, then we say that the two things have the same quantity
of matter. To quantity of matter measured in this way we give the name mass.

In this balancing method we are really balancing two forces, the weights of the objects. It
is important to distinguish between the mass which we measure this way and the weight
which helps us to do so. The heaviness of objects is due to the attraction which our planet,
the Earth, has for them. This heaviness is different at other places. Thus it has been
calculated that objects on the Moon have only one-sixth of their earth-weight; a 10-stone
boy would weigh only 23 pounds on the Moon, would find it possible to jump 30 feet.
And throw a cricket ball a quarter of a mile. The space traveller of the future will find that
50 pounds of luggage become less heavy the further he goes from the Earth. But the
quantity of it — its mass — will not change; it will still balance 50 pounds on a level
balance.

The standards of mass on the metric system and on the British system are the kilogram
and the pound respectively The abbreviations for these are kg and 1b. The abbreviations
for the forces which the Earth has on them are Kg (for the kilogram-weight ) and Lb (for
pound-weight ).

Questions:
What are the units of volume?
What are the units of weight?
What is the difference between weight and mass?
What is the the heaviest star?
What is matter?
What is mass?
What is volume?

Everything in our world has matter in one of three forms (solid, liquid, gas). Choose
the correct state of matter for the following words:

frog house lemonade
oxygen chair water
desk carbon dioxide orange juice

Fill the gaps (matter, volume, mass, properties of matter, states of matter):
1. The measure of how much material makes up an object is the

2. is the amount of space an object takes up.

3. The are solids, liquids, and gases.

4. Everything that takes up space and has mass is .
5. The are the things about an object that

can be observed, such as its size, color, shape, or sound.

Choose the best answer.
1. The amount of space an object takes up is called

a) mass b) volume c) matter d) property
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2. Rocks are the form of the states of matter.

a) liquid b)gases ¢) solid d) bothaand b

3. When describing the color, size, shape, or smell of an object, you are describing the
a) properties of matter ¢) volume of matter
b) states of matter d) mass of matter

4. Mass is

a) the measure of how much material an object is made of
b) anything that takes up space and has mass

c) the color or shape of an object

d) both b and c

Read the text and answer the questions.
WHAT MAKES UP MATTER?

Matter is made up of tiny particles. These particles are called atoms. Atoms are the
smallest unit of matter. You can’t see atoms because they are so tiny. Two or more atoms
can join together to make larger particles of matter. These larger particles can join other
particles to make up the matter you can see. Atoms join together to make up different
kinds of matter. Oxygen is made up of just one kind of atom. Water has two atoms that
join together to make water.

Questions:
1. What is an atom?
2. Why can’t you see an atom?
3. How many kinds of atoms does water have?
4. How many kinds of atoms does oxygen have?

Read the text and answer the question:
DOES MATTER CHANGE?

Matter changes. When you play with clay and change its shape, it is still clay. This is
called a physical change. Changes in the size and shape of an object are physical changes.
If you take a cup of water and place it in the freezer, the water changes from a liquid to a
solid when its temperature reaches 0 degrees Celsius. Water in its solid form is ice. Ice can
change from a solid to a liquid when it is heated. Heat speeds up the moving particles in
ice and the particles move farther apart. Water that is left in a container in the sun will
disappear after time. This is called evaporation. Evaporation is when a liquid changes into
to a gas. Water in its gas form is called water vapor. Water will quickly change to a gas
when the water is heated to 100 degrees Celsius. Cooling air causes water vapor to change
to a liquid. This is called condensation. If you take a glass of water and add ice to it, small
drops of water will form on the outside of the glass. This is condensation.

Questions:
1. What are physical changes in matter?
2. Water will freeze at
3. What does heat do to the particles in ice?
4. What is evaporation?
5. What is water vapor?
6. What happens to water when it is heated to 100 degrees Celsius?
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Read the text about time:
TIME

A time scale must be based on some happening which takes place
regularly. The regular rotation of the Earth, which governs the rising and
setting of the Sun or the passage of a star across the true north-south line
(meridian), gives us our time-unit, the day, which is subdivided into
hours, minutes and seconds. The time between successive transits of a star
across the meridian is known as a sidereal day (sider, sideris, a star), and
standard clocks are checked against this time.

Although sidereal time is of great importance to the astronomer, it is the
mean solar day (the average time between successive transits of the Sun
across the meridian) which is the unit on which the hours, minutes and
seconds of daily life are based.

The division of the day into its parts is brought about by means of clocks. The Egyptians
made use of the rate at which water or sand flowed through a hole in a vessel, while some
people used the regular burning of a candle or oil-lamp. Most modern
clocks are based on some type of oscillating system. A pendulum swings to
and fro in a time which is almost independent of the extent of the swings.

The division of the day into its parts is brought about by means of clocks.
The Egyptians made use of the rate at which water or sand flowed through a
hole in a vessel, while some people used the regular burning of a candle or
oil-lamp. Most modern clocks are based on some type of oscillating system.
A pendulum swings to and fro in a time which is almost independent of the
extent of the swings.

Write down words according to transcription:

[ 'keen.d] ] [ 'sistom ]
[ di'vizn | [ ,ind1'pendont ]
[ o'stron.o.mar ] [ ‘minit ]
[ "avo(r) | [ 'ves.ol ]
[ 1'd31p.fon ] [ ‘pi:pl ]
[ ‘regjola(r) ] [ skeil ]

Read the text translating words in brackets and make two questions according to the
text.

MEASURING TIME

Knowledge of the correct (Bpems) is important in many walks of life. It allows the
communications industries, from airlines to broadcasting, to coordinate their business; it is
vital to navigators, who need to know time precisely to establish their exact positions.
Indeed, it was the (poct) of long-distance sea travel from the late 15™ (sek) that led to the
(pasButue) of accurate clocks and chronometers.

The (n3mepenue) of time (3aBucur or) the observation of an event that occurs at regular
intervals. From the dawn of (umBunm3zamus), time has been linked inextricably with
astronomy — the (Bocxoxn) and the setting of the Sun and stars, and the waxing and waning
of the Moon, are regular phenomena. The sundial, which was in use several centuries BC,
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gives a measure of daytime, marked by the passage of a (tens) across a dial as the Sun
moves across the (He60).

As more and more accurate clocks have been devised, so
the (onpenenenue) of the basic unit of time has become
more precise. The clocks of antiquity, such as the water-
clock or clepsydra, were not very accurate. In the 14™M
century AD, the first (mexannueckue) clocks were made,
driven by falling weights with a (Mmexanu3m) to transfer
their pull slowly and regularly to the clock train. Then in
1581, the Italian (matematuk) Galileo Galilei (1564-
1642) (otkpbur) that the natural swing of a pendulum
(moBTOpsiercs) at regular intervals, depending not on the
(yron) of the swing but on the length of the string that
holds the bob. A pendulum about 990 millimeters long
marks out seconds with its swing. Transferring this time
unit to the clock train was the next step.

A WATER-CLOCK OR CLEPSYDRA

Read the text about pressure of the atmosphere.
PRESSURE OF THE ATMOSPHERE

By pressure we mean the force or weight acting on unit area. From many years of
observations and experiments scientists have formulated a theory about the structure of
gases; the theory is known as the Kinetic Theory of Gases. The theory draws a picture of a
gas as being made up of a large number of very small particles, which are called
molecules. The actual volume of the molecules is very small compared with the volume of
the gas. They are moving at high speeds in all directions in straight lines, and collide both
with each other and with the walls of the containing vessel. Since the molecules are
perfectly elastic no energy is lost in these collisions. The continual bombardment of the
walls of the containing vessel creates the pressure which the gas exerts on these walls. The
pressure will depend upon the number of impacts on unit area per second. If the volume of
the vessel increases, the number of impacts on unit area per second decreases, so the
pressure decreases. Conversely the pressure will increase as the number of impacts
increases if the volume of the vessel decreases.

Connect words and their definitions:

pressure a scientific test to find out what happens to someone or
something in particular conditions

observation the way in which the parts of something are organized or
arranged into a whole

particle the process of watching someone or something carefully, in
order to find something out

vessel the smallest part of an element or compound that is capable
of independent existence. It consists of two or more atoms

experiment a bowl or other open container for liquids

volume the amount of force that a gas or liquid produces in an area
or container

molecule a form of power such as electricity, heat, or light that is

used for making things work
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energy the amount of space something fills, or the amount of space
in a container
structure an extremely small piece or amount of something

Read the text about friction:
FRICTION

Whenever a body slides along another body, a resisting force is called into play which is
known as the force of friction.

This is a very important force and serves many useful purposes, for a person could not
walk without it, or a car could not propel itself along the road without the friction between
the tires and the road. On the other hand, friction is very wasteful because it reduces the
efficiency of machines, since work must be done to overcome it, and this energy is wasted
as heat. The purpose of this experiment is to study the laws of sliding friction and to
determine the coefficient of friction between two surfaces.

xl\ }ﬁmruu'r
A Maoti
i—— = g .
I_I Pushing
= Ji; wh  lorce
Ffr!'«cf-iwl- 4 .f;_— Friction

Weighi

Friction is the resisting force encountered when one tries to slide one surface over another;
this force acts along the tangent to the surface in contact. The force necessary to overcome
friction depends on the nature of the materials in contact, their roughness or smoothness,
and on the normal force, but not on the area of contact, within wide limits. It is found
experimentally that the force of friction is directly proportional to the normal force. The
constant of proportionality is called the coefficient of friction.

The coefficient of friction is equal to the force of friction divided by the total normal force
pressing the surfaces together. Thus K=F/N or F=KN where F is the force of

friction to be overcome. N is the total normal force, or the perpendicular component of the
force holding the two surfaces together, and K is the coefficient of friction.

To determine the above relation the substances must be in the form of a plane placed
horizontally, with a pulley fastened at one end. The other substance is made in the form of
a block to which a cord passing over the pulley and carrying weights is attached; these
may be varied until the block moves uniformly when given a very slight push. The normal
force between the two surfaces can be changed by placing weights on top of the block, and
the relation between the coefficient of friction, the force of friction, and the normal force
can thus be tested.

The limiting angle of repose is the angle at which a body will just begin to slide down an
inclined plane. The coefficient of friction is equal to the tangent of the angle of repose. It
is found that the frictional force acting when actual sliding is taking place is slightly lower
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than the maximum frictional force that can act just before the body begins to slide. Thus
the kinetic coefficient of friction is somewhat lower than the static coefficient of friction.

F=P*sinu P*since—pN=p*P*cosa
N=P*cosa u=sino/cosu—tana
Fff'iCﬁDf'l= IJ.N

Force parallel

F:Fﬁicﬁun ) / to 5L-|E__a__(;E--_ F

N
\ ) Friction force
at surface (Fyig0n)

e (L MNormal foree - N

Py | Downward force - P

Derivation of the Coefficient of Friction

Read the text about sound.
SOUND
Every source of sound is in a state of vibration.

Sometimes the vibration is of short duration as in the crack of a whip or the
bang of a gun, in many instances the vibration is clearly visible, as in the
case of a taut wire. The vibratory origin of many common sounds is not so
obvious, often because the vibrating system is gaseous and therefore
invisible — the moaning of wind, the note of whistle, the thunderous noise
which succeeds a lightning flash, but experiments have been devised which
prove the vibratory nature of all such sounds.

Mere vibration, however, is not in itself sufficient to produce the sensation of sound; there
must be some material medium to transmit the effects of the vibration to the ear of the
listener — sound cannot travel through a vacuum. This can be proved by hanging an
electric bell in a glass jar from which air can be withdrawn by an exhaust pump.

Read the text about gravity.
GRAVITY

Gravity is a force which pulls objects together. If you drop something, gravity makes it
fall to the ground. Without gravity, it would just hang in the air.

Everything that has mass has gravity too, but you only notice the gravity of really massive
objects, like the Sun, the Earth or other planets, which pull everything towards them.

Gravity in space is almost non-existent. You might have seen videos of astronauts in
spaceships spinning around and chasing after floating objects. If it wasn’t for the Earth’s
gravity pulling us down, we’d float around all the time too.
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Translate into Russian:

e The most important information for cosmology must have been collected by
telescopes that gather visible and near-visible light.

e Clusters of galaxies may have been members of still larger aggregates, namely
super-clusters.

e Matter must have been more or less evenly dispersed before coalescence began.

e They can't have encountered serious difficulties in developing this theory.

¢ You should have paid more attention to the problem of explaining the emergence
and distribution of aggregates of matter in the Universe.

e Individual member galaxies moving at random velocities cannot have crossed
more than a fraction of a super-cluster's diameter in the billions of years.

e They ought to have accomplished large-scale surveys to verify the existence of
super-clusters of galaxies.

6. Read the text about force:

A force is a push or a pull. You can’t see a force, but you can see what it does. Forces can
get things moving, or make them change direction. They can speed things up and slow
them down, too. Forces can squeeze things, or change their shape. But, what ever they do,
forces always act in a straight line.

Forces act on all of us all the time. Often forces balance and cancel each other out, so you
don’t notice them. But when they don’t balance, they become more obvious. There are
different kinds of forces.

Imagine you’re pushing a trolley in a supermarket. That push is a force. The result of the
force is that the trolley moves. If you push harder — in other words, apply a greater force —
the trolley will move faster. Its speed will increase. But exactly how fast is the trolley
moving? And how fast are moving yourself?

Speed is a measure of the distance something travels in a certain time. Physiciasts measure
speed in metres per second (m/s) — how many metres something travels in a second. You
can work speed out using this formular:

distance (d)

speed (s) = tme ()

Imagine that you are in the market and you want the last packet of biscuits. You skid 12
metres down the aisle and reach it in 3 second. Work out your speed and explain it to
others

The thing about forces is that they always act in a straight line. Physicists use the word
velocity (v) to describe how fast something is moving in a particular direction. Like speed,
it’s measured in m/s.

Something can change velocity by changing direction, even if it doesn’t change speed.
It can also change velocity by speeding up (or accelerating) or slowing down (or
decelerating).

Acceleration and deceleration are measured in metres per second, which is written m/ s
(now much velocity changes in a second).
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You can work out acceleration using this formula:
end velocity —start velocity

acceleration = -
time

Suppose, trying to outrun the security guard, the shoplifter runs faster, increasing his
velocity from Om/s to 4 m/s in 5 seconds (without changing direction) Find out what the
shoplifter’s acceleration is.

Read the text about different kinds of forces:

The force you use to get an object going is an example of a «push» force. If you wanted to
open a cupboard door, you’d use a pull force. Here are some of the main kinds of forces...
... elastic

Elastic force makes something bounce back when you’ve stretched it — like elastic.
... COmMpression

Compression is the force you exert when you squash something.
... twist

When you turn a door handle or twist the lid of a jar, you’re using a twisting force.
... electrical

Electrical force is caused by changed particles attracting or repelling each other. static
electricity is an example of electrical force. This is what makes your hair stand on end
when it’s rubbed by a ballon.

... magnetic

This is the force that makes magnets attract or repel each other.
... tension

Tension is the force that things have when they’re pulled tight, like a rope in a tug-of-war.

Connect the picture with the definite kind of force:

twist force ¢

. B -
compression force y.—: o

electrical force

106



tension force

elastic force

magnetic force { ; ! |

Terwion

7. Read the following text, answer the questions after it.
NEWTON

Mathematician and physicist, one of the foremost scientific
intellects of all time.

Born at Woolsthorpe, near Grantham in Lincolnshire, where he
attended school, he entered Cambridge University in 1661; he
was elected a Fellow of Trinity College in 1667, and Lucasian
Professor of Mathematics in 1669. He remained at the
university, lecturing in most years, until 1696. Of these
Cambridge years, in which Newton was at the height of his
creative power, he singled out 1665-1666 as «the prime of my age for invention». He was
forced to leave Cambridge when it was closed because of the plague and it was during this
period that he made some of his most significant discoveries that he was reluctant to
publish at the time.

As a firm opponent of the attempt by King James II to make the universities into Catholic
institutions, Newton was elected Member of Parliament for the University of Cambridge
to the Convention Parliament of 1689, and sat again in 1701-1702. Meanwhile, in 1696 he
had moved to London as Warden of the Royal Mint. He became Master of the Mint in
1699, and was still in office at his death. He was elected a Fellow of the Royal Society
of London in 1671, and in 1703 he became President, being annually re-elected for the rest
of his life. His major work, Optics, appeared the next year; he was knighted in Cambridge
in 1705.

As Newtonian science became increasingly accepted on the Continent, and especially after
a general peace was restored in 1714, following the War of the Spanish Succession,
Newton became the most highly esteemed natural philosopher in Europe. Newton refined
Galileo’s experimental method, creating the compositional method of experimentation still
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practiced today. In fact, the description of the experimental method from Newton’s Optics
could easily be mistaken for a modern statement of current methods of investigation, if not
for Newton’s use of the words «natural philosophy» instead of the term «the physical
sciences».'

His last decades were passed in revising his major works, polishing his studies of ancient
history, and defending himself against critics, as well as carrying out his official duties.
Newton also devoted a majority of his free time later in life (after 1678) to fruitless
alchemical experiments, research and trying to date events in the Bible. He was extremely
sensitive to criticism, and even ceased publishing until the death of his arch-rival Hooke.

Questions:

1.

The text tells us that Newton did a lot of reading during his time at Cambridge
University.

A. True

B. False

According to the article, 1665—-1666 was the period
A. when he started inventing

B. when he was at his best when creating

C. when Science was beginning to flourish

D. when he was single

He was forced to leave Cambridge because:

A. he had the plague

B. he couldn't publish anything

C. there was an epidemic

D. he was unwilling to publish the results of his discoveries

The text tells us that Newton opposed King James II when he made the
universities into Catholic institutions.

A. True

B. False

Which of the following is true?

A. he was a Member of Parliament for 13 years

B. he was a Member of Cambridge Parliament

C. he was a Member of Parliament from 1689 to 1702
D. he was a Member of Parliament twice

«He was still in office at his death» means that:

A. he was still Master of the Mint when he died

B. he died in church

C. he died as soon as he had become Master of the Mint
D. he died in an office in 1727

Newton was the first to use the term «the physical sciences»:
A. True
B. False
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8. Which of the following can be implied from the last paragraph? (More than one
answer is possible):
A. Hooke died before Newton did
B. Hooke was a better scientist than Newton
C. Newton published again after Hooke’s death
D. Newton stopped publishing when Hooke died

8. Read the text about the Newton’s laws, explain words in bald and answer the
questions:

Over 300 years ago, Isaak Newton studied forces and came up with a set of laws to
explain how things move. These laws apply just as much to the latest sports car as to the
first ball that was ever kicked across the ground.

They are known as Newton’s Laws of Motion.

Newton’s first observation was that an object which isn’t moving won’t start moving
unless a force is applied to it. A football lying on the ground won’t score a goal on its own —
someone has to kick it.

This seems pretty obvious. But the first law also states that, once an object is moving, it
won’t stop unless another force makes it stop.

So the football will carry on sailing through the air unless it hits the back of the net, or the
goalkeeper catches it, or the Earth’s gravity drags it down and friction stops it rolling
across the grass.

In other words, objects resist changing velocity — they won’t speed up, slow down or
change direction on their own. This is called inertia.

Newton’s second law defines what a force is, and says that the force needed to change
something’s velocity depends on its mass. That’s really just another way of saying force =
mass x acceleration.

It will get moving much faster if you give it a bigger push. Things accelerate quicker if the
force pushing them is greater.

Newton’s third law states that whenever there is a force acting on something in one
direction, another force of the same size is acting on it in the opposite direction.

According to the laws of physics, when you use a force to move something you’re doing
work. The bigger the force, or the further you move an object, the more work you do.

As well as defining what work is, physicists have also come up with a way to measure
amounts of work. They use joules (J), which are also called newton metres (Nm). You can
calculate the amount of work done using the formula:

Work (W) = Force( F)x distance(d ).

Task: How much work do you do when you use a force of 0,5N to lift a pen 40 cm (0,4 m)
to scratch your head?

Questions:
1. What was Newton’s first observation?
2. Why does an object start or stop moving?
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3. Can an object change its direction on its own?
4. What is force?
5. How many Newton’s laws do you know? Can we observe these laws in everyday

life? Give examples.

9. Remember the following rules and fill in the gaps:

Forces and Motion Acceleration = Change in Velocity / Time.
unit of Distance: m, «metrey. a=(v-u)/t
unit of time: s, «second» a = acceleration
Speed = Distance/ Time v = final velocity
Velocity is speed in a certain direction. u = initial velocity
Velocity = Distance / Time t = time
unit of Velocity: m/s, «metres per second» | unit of acceleration: m/s*, «metres per
Acceleration: a change in velocity. second squared»
Distance is the area under the velocity
time graph.

Newton’s laws

1. Velocity remains constant unless acted on by a resultant force

2. Force = mass x acceleration
F=mxa

3. If 4 applies a force to B, B applies an equal but opposite force on A4.
Unit of force: N, «Newton» N =kg x m/s”.
Mass (m) is an amount of substance. Unit kg «kilograms».
Gravity is a force of attraction between masses.
The acceleration due to gravity on earth (g) is aprox. 10 m/s’
Weight (W) is the force of gravity pulling on a mass.
W=mg
Friction is a force that opposes motion due to passing objects rubbing off each other.
Density = mass/volume
p=m/v.

Fill in the gaps:

unit of Distance: unit of time:
Speed =
Velocity is speed in a certain direction.
Velocity = unit of Velocity:
Acceleration: a change in velocity.
Acceleration = a=
unit of acceleration:
Distance is the velocity time graph.
Newton’s laws
1. Velocity remains unless acted on by a
2. Force = F=
3) If 4 applies a force to B,
Unit of force:
Mass (m) is . Unit
Gravity is
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The acceleration due to gravity on earth (g) is aprox.

Weight (W) is W=
Friction is a force that due to passing objects rubbing off each other.
Density =

10. Read about forces and motion and fill in the gaps:

Forces and Motion True for the initial linear region of a force —
At terminal velocity the gravitational force|extension graph

down equals the air resistance force up.
Vehicle stopping distance depends on the
speed squared. pressure at a point in a gas or liquid acts
equally in all directions

pressure = force / Area unit: (P) Pascal

moment = force x perpendicular distance
from pivot pressure in a liquid = height x density X g

Weight of a body acts through its centre of|[p =h X p *x g
gravity

Principle of moments: in equilibrium
clockwise moments equal anticlockwise

Hooke’s law: the force is proportional to
the extension

At terminal velocity the down equals the force up.
Vehicle stopping distance depends on the speed
moment =

weight of a body acts through its
principle of moments: in equilibrium equal
Hooke’s law: the force is proportional to

True for the initial of a force — extension graph
pressure = unit:
pressure at a point in a gas or liquid acts
pressure in a liquid =
p=

11. Read the text and fill in each of the blanks in the text with an appropriate
preposition, selected from one of the prepositions shown below (note: each of the
provided prepositions is used at least once, and some are used multiple times)

after as by for in into of on with

Edward Cussler and Brian Gettelfinger made Ig Nobel history  wearing swimming
suits when they accepted the Chemistry prize. They had good reason, because their prize-
winning study settled the longstanding scientific question: will humans swim faster or
slower  syrup? Just imagine.  a beautiful day, two scientists pour 310 kg  guar
gum (a food thickener, known  Europe  E412)  a 650 m’ swimming pool, stir
well 36 hours, and then ask 10 swimmers to swim two lengths  the syrup and (___
a shower and three minutes __ rest) two lengths  an adjacent pool filled  water.
They record each swimmer’s lap time and number __ strokes, and publish their results
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_ the November 2004 issue  the prestigious American Institute of Chemical
Engineers Journal. Their findings? They discovered that there was no difference
speed.

Match the words or expressions on the right to their definitions on the left. Then make
three sentences with them and ask your classmate to translate them into Russian.

A minimum point in a wave or an wave crest
alternating signal.

Any system for specifying the precise lens
location of objects in space

Field created by any object with mass, a trough
extending outward in all directions, which
determines the influence of that object on
all others

Mass times velocity; a quantity that transverse wave
determines the potential force that an object
can impart to another object by collision

The highest part of a wave field of gravitation

The force of gravity acting on a body, equal | particle collider
to the mass of the body multiplied by the
acceleration of gravity

A wave in which the vibrations of the frame of reference
medium are perpendicular to the direction
the wave is moving.

The distance measured from crest to crest | momentum
of one complete wave or cycle.

An accelerator in which two beams of dark matter
particles are forced to collide head on
The matter in the universe that is not wavelength

directly observable as it emits no light
A curved, ground and polished piece of weight
glass or other transparent material used for
the refraction of light

4.3. PRODUCTION

Solve the following problem.

1. What is jello? Solid or liquid? For your answer, select either solid or liquid and
convince your partner or your teacher of the answer you chose. Can both answers
be correct? Why?

2. Is temperature related to the form that water is in? Explain.

Do you think that the temperature of matter is related to whether it is in solid,

liquid or gas form? Why do you think that might be true?

4. Working in teams, design a different demonstration that will show that air takes
up room; in other words that air, which is a gas, takes up space. Use any of the
materials in this box to make your demonstration.

[98)

112



Make presentations:
Students should describe Newton’s First, Second, and Third Laws of Motion and identify
examples of these laws at work in the world around them.

Answer the following questions using physical laws.

e Describe the reaction of the rubber band when it was cut.

e Astronauts grow taller in space. Why?

e Hold hands with a friend and spin around in a circle. You might notice that your
hair flies out behind you and you feel as if you’re being pulled outwards. Why?

e Ifyou dive down into water, your ears may hurt. Why?

e You always hear thunder after you’ve seen lightning. Why?

How do experiments work?

1.

HYPOTHESIS

This is where you explain what your idea is. It also usually includes predictions of
what you expect the results of the experiment to be.

METHOD

This describes how you’re going to do the experiment. It includes a control, which is
the «normaly situation; and the experiment which is like the control but with one
key difference. That way, if the results vary, you know it must be because of that
one thing.

RESULTS

These record the outcome of the experiment (including the control).
CONCLUSION

This is where you interpret the results. Did they support the hypothesis? Have you
changed or rejected your hypothesis after seeing the results?

Here is an example of a simple scientific experiment:

l.
“The hotter water ic, the eagier it i¢ to digcolve sugar in it.’

2. Methed

Take Horee beakers, and label Haem A, B and C. Pour | libre of ice-cold
water info beaker A, | lifre of hot water iwnfo beaker B, and | [itre of rooem
temperature water into beaker C. Beaker C i< the control. Add 455 G'F'Tl-cﬁ,ﬂ'r’
to beaker A and chir the water. Count how mainy fires you naed to chir it
until the sugar dissolves. Then do the same with beaker B and beaker C.

3. Results
The SMBAT in beaker B tokes the least gﬁrr'nng. te dissulve,
and the Sugar in beaker A takee Hhe moct,

4. Conchagion
The enly difference between the beakers was the water temperature.
So we can conclude that fhe hotter the water s, the easier it is fo dissolve

sugar in if. This supports the hypothesis.

Task: Give your own simple scientific experiment.
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APPENDIX 1

Here is a list of starter topic ideas for research essays.

1.

(O8]

10.
1.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

What are the long term effects of living in a technological world? Are these
negative or positive?

Are the children now under 12 growing up in a different world than their older
college age siblings? How is it different and what does that mean for them?

What is the most important new technology for solving world problems?

How has social media helped solve and create problems in countries outside the
U.S.?

Will governments like China continue to be able to control access to the Internet
and social media among their citizens?

How do social media, texting, cell phones and the Internet make the world
bigger? Smaller?

What are the implications of ever increasing globalization through technology to
our global economy?

Technology is moving so quickly that we are frequently using computers,
software programs and other technologies that have frustrating glitches and
problems. Is there a solution?

How does our experience of social interactions with other humans influence the
way we interact with machines?

When does it become morally wrong to genetically engineer your child?

What are new ways people can use digital tools to change the world?

How is digital learning going to change schools and education?

Does the Internet need controls or censorship? What kind?

Do digital tools make us more or less productive at work?

To what extent is the development of new technologies having a negative effect on
us?

How will technology developments change our lives in 20 years?

Should people get an identity chip implanted under their skin?

Should people in all countries have equal access to technological developments?
Can video gaming really help solve world problems?

How our brains different than a computer?

Is Organic food really better for you than genetically modified foods?

What are genetically modified food technologies able to do? How does this
compare with traditional plant breeding methods?

Should genetically modified food technologies be used to solve hunger and
nutritional issues in poorer nations?

Since it is now possible to sequence human genes to find out information about
possible future health risks, is that something everyone should have done? What
are the advantages or disadvantages?

If people have genetic testing, who has the right to that information? Should
health care companies and employers have access to that information?

If parents have genetic information about their children, when and how should
they share it with the child?
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27. What sort of genetic information should parents seek to get about their children
and how might this influence raising that child?

28. Would having cars that drive themselves be a good or bad idea?

29. How might travel in the future be different?

30. Should information technologies and Internet availability make work from home
the norm?

http://hubpages.com/hub/100-Technology-Topics-for-Research-Pape

APPENDIX 2
ADDITIONAL TEXTS (LATEST SCIENCE GADGETS)

Retro Diner Slush Maker

What better gadget to spend your Christmas cash on than this

Slush Maker. Create delicious, retro slush at home with the Retro -
Diner Slush Maker. Easy to use, simply add ice and salt to one '
compartment and pour your choice of fruit juice or soft drink \

into the other, then watch the machine spin into action. In just 15 -
minutes, your slush will be ready to drink, and the controlled '
pour spout will allow you to professionally dispense your slush _
into your glass. Designed to make up to 4 glasses of slush

simultaneously, the device exhibits a nostalgic design, and is also
easy to clean after usage.

Features:
Retro Diner Slush Maker
Makes up to four glasses at once
Creates slush drinks in 10-15 minutes
2 compartments: One for water and salt, and the other for your choice of fruit juice or
soft drink
Controlled pour spout
Easy to assemble, disassemble and clean
Retro design

Pioneer rearview mirror telematics unit W

Car technology 1is progressing quicker than ever, '

unfortunately only a select few at the top end of the I
market can afford to pack the latest gadgetry in. The

Pioneer rearview mirror telematics unit allows for any car

to pack in more technology via a wireless information

module which fits casually into the car's rearview mirror.

The unit is equipped with an LTE communication module which links to the company’s
Mobile Telematics Center. This link provides information on local facilities, weather,
news, traffic reports and navigation controls.

The details are displayed on a 5-inch LCD touchscreen. There is also a built in front view
camera with wide angle lens which acts as a driving recorder. The camera monitors cars
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detecting possible dangerous scenarios, and providing audio / visual warnings. A rear
view camera can also be used wirelessly.

Pioneer claim the module can be used in fleet management via the Global Navigation
Satellite System (GNSS).

The module also boasts gyro and acceleration sensors, acts as a WiFi hotspot, and can also
work as a conventional rearview mirror.

The module is expected to be available within the next year, with pricing yet to be
announced.

Inch curved TV

This new TV looks insane. And by insane, we mean
amazing. Boasting a ridiculous 105" screen, LG have put
their curved Ultra HD TV up for pre-sale. Pricing is sketchy,
as it differs massively by location. The TV is available for
pre-order in South Korea, with a resolution of more than 11
million pixels (5120 x 2160), coupled with a CinemaScope
21:9 aspect ratio for the ultimate viewing experience.

This TV measures more than five times the resolution of a regular Full HD TV, resulting
in a series of images that are so rich in both clarity and sharpness that the only way to fully
appreciate the quality is to view it with your own eyes.

As well as fantastic viewing, the sound is equally impressive. With a built in 7.2 channel
and new 150W sound system, the TV relies on LG's own ULTRA Surround concept,
which is developed in conjunction with Harman Kardon, a renowned audio manufacturer.
This all adds up to an incredible sound.

This whole set-up will certainly meet the expectations of any die hard TV fanatic, and
rivals the power that could, before now, only be found in movie theatres. In case this TV
is too big for you, there is a smaller version measuring 77". The future of TV is evolving
at an incredible pace, and it feels like only a matter of time before we all have full blown
home cinema systems in our homes.

APPENDIX 3
FAMOUS PHYSICISTS

Archimedes

The great scientist of ancient times Archimedes was born at Syracuse in Sicily in the year
287 BC. He was educated in Alexandria. After he had completed his course there, he
returned to his native town where he spent the rest of his life and earned the high respect
of its citizens. Archimedes discovered many laws of mathematics. He used to say: «Give
me but one firm spot on which to stand, and I will move the Earth.» Archimedes was not
only a mathematician. Many stories are told of his assistance to his city. Once he
destroyed the enemy ships by focusing the Sun’s rays upon them by means of lenses. On
another occasion, when the builders were unable to launch a ship, Archimedes did it using
some mechanism. The King of Syracuse had high respect for Archimedes. It happened
that a goldsmith made a gold crown for the king but the king suspected the gold to have
been alloyed with some baser metal. The king asked Archimedes to test the gold of the
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crown. One day when Archimedes was having his bath, the method to test the crown came
into his mind. And the astonished people saw Archimedes run through the streets of
Syracuse shouting «Eureka! Eureka! (I have found it! I have found it!)» «This day, if we
knew which it was, must be celebrated as the birthday of mathematical physics», an
English scientist says.

Faraday

Michael Faraday, the great English physicist, was born in 1791 into a family of a
blacksmith. At the age of thirteen he began to work at a bookbinder’s shop. He read many
books he had to bind and once he came across an article on electricity. Since that time he
took a great interest in electricity and even tried to make some experiments. A well-known
physicist Humphry Davy whose lectures Faraday used to attend helped him to become an
assistant at the laboratory of the Royal Institute in London. Michael worked hard and with
enthusiasm. He studied physics and chemistry and even lectured. He helped Davy to
construct a safety lamp for miners. Then he was working on the problem of turning gases
into liquids. One of the most important Faraday’s discoveries of that time was the
discovery of benzol which finds a wide application all over the world now. He succeeded
in improving optical glass but above all he was interested in the problems of electricity
and magnetism. In 1831 he made one of the most important discoveries — the
electromagnetic induction. This discovery laid the foundation for the development of
electrical engineering. Faraday was the first who measured the electric current and made a
number of very important discoveries in the sphere of conductivity of different materials.
Everybody who studies physics knows Faraday’s Law. Faraday died in 1867 more than
hundred years ago but we consider him one of those great scientists who laid foundations
for the future age of electricity.

James Maxwell

James Clerk Maxwell was a remarkable physicist and mathematician of the 19™ century.
He was born in Edinburgh on November 13, 1831. When Maxwell was a little boy, he was
fond of making things with his own hands. At school Maxwell became interested in
mathematics and when he was 14, he won a mathematical medal. After school Maxwell
studied at the University of Edinburgh. While studying he read many books, made
chemical, magnetic and other experiments and attended meetings of the Royal Society.
Two of his papers were read before the Society and published in the Transactions. In 1850
Maxwell went to the University of Cambridge. He studied hard and joined in social and
intellectual activities at the University. In 1854 he got the degree and for two years he
stayed at Trinity College where he studied, lectured and did some experiments on optics.
In 1856 he became a professor of natural philosophy at Marischal College, Aberdeen, and
in 1860 professor of physics and astronomy at King’s College in London. He remained
there for five years. Those five years were the most productive for Maxwell. He continued
his work on gases and the theory of electricity. One of Maxwell’s greatest works was «On
the Physical Lines of Force» which was published in London. Maxwell asserts the identity
of the two phenomena — electric disturbances and light. After 20 years of thought and
experiments he published his famous paper on Electricity and Magnetism. In 1871 he was
appointed professor of experimental physics in Cambridge. In 1876 his classic Matter and
Motion appeared. Maxwell died on November 5, 1879. His contribution to the kinetic
theory of gases, the theory of heat, dynamics, and the mathematical theory of electricity
are the best monuments to his great genius.
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Ernest Rutherford

Ernest Rutherford, a great English physicist, was born in 1871 in New Zealand. His
grandparents were among the first English settlers on the Island. In his early childhood
Rutherford used to work at his father’s farm. When he was five, he was sent to primary
school. Later at the University he revealed great abilities in physics. He took a deep
interest in physical experiments. His work on «The Magnetizations of Iron by High
frequency Discharges» was a great success. In 1895 Rutherford came to Cambridge. Here
at the famous University he began his work at the laboratory led by professor Thomson.
After discovering X-rays many scientists started to work with the new rays. Rutherford
was among them. Together with professor Thomson he found that the X-rays have
positive and negative ions in the gas. In 1898 Rutherford came to Canada to work at a
research chair of physics at the Montreal University. He studied the structure of the atom
and the processes of radioactivity. In 1899 he discovered that radioactive radiation
consists of two parts, which he called Alpha and Beta rays. Rutherford’s discoveries made
a great impression upon the scientists all over the world and he was invited to many
universities both in the US and Europe to lecture on these interesting problems. Later he
worked at the University of Manchester where he continued to study the structure of the
atom. His work «The Scattering of Alpha and Beta Particles of Matter and the Structure of
the Atom» was the result of his numerous experiments. During World War I he worked on
the problem of submarine detection. In 1918 he resumed his work and in 1919 he first split
the atom (atom fission). Rutherford died in 1937. His research work is of great importance
and is continued by many scientists all over the world. Our country has many
achievements in this field of science.

Edward M. Purcell

Edward Mills Purcell died on 7 March 1997 at his home in Cambridge, Massachusetts,
from respiratory failure. The last time he participated in a scientific meeting was in
December 1995, when the Golden Jubilee of the demonstration of nuclear magnetic
resonance (NMR) in condensed matter was celebrated at Harvard University. Fifty years
earlier, Purcell. H. C Torrey and R. V. Pound had observed the magnetic resonance
absorption of hydrogen nuclei in paraffin (caused by a transition from one spun state of
the nucleus to another), for which Purcell shared the 1952 Nobel prize for physics with
Felix Bloch. The latter had led the group at Stanford University, which independently and
almost simultaneously detected nuclear induction in water.

Purcell and Bloch first met, and first discussed NMR, at the April 1946 meeting of the
American Physical Society m Cambridge, Massachusetts. They realized that they were
studying the same physical phenomenon, albeit with somewhat different methods. While
there was a spirit of healthy competition, their cordial relations are apparent from the
telegram that Purcell received hours after the announcement of the Nobel Prize, «I think it
is swell for Ed Purcell to share the shock with Felix Bloch».

A year earlier, Purcell and Harold L. Ewan had discovered that the microwave emission
from atomic hydrogen in our Galaxy corresponds to the atom’s hyperfine transition at
1,420 MHz (also a consequence of nuclear spin). This experiment was carried out on a
shoestring budget. A small, horn antenna pointed out of a window on the top floor of the
Lyman Physics Laboratory at Harvard University, and a microwave receiver at a
wavelength of 21 cm measured the variation in the effective radiation temperature of the
Milky Way as it rotated overhead past the aperture of the fixed horn. In the last year of his
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life, Purcell confided that he considered this and later contributions to radio astronomy at
least as significant as his NMR work. Edward Purcell was born on 30 August 1912, in
Taylorville, Illinois. His father worked for a local telephone company. Ed enrolled as an
electrical engineering student at Purdue University, where he assisted a faculty member in
a project on electron diffraction, and so acquired a taste for physics. He spent a year as an
exchange student in Karlsruhe, Germany, before going to Harvard for a PhD working on a
spherical electrostatic mass spectrometer, under the guidance of K. T. Bainbridge.

In the fall of 1940, the MIT radiation laboratory was established to further the
development of radar technology. I.I. Rabi, the associate director, soon invited Purcell to
join, and he became the head of the scientific development group in 1942e He was
involved with the successes of X-band radar at a wavelength of 3 cm, and also learned that
K-band radar, at 1.25 cm, had not been a military success because of strong absorption by
water molecules in the atmosphere.

In the summer of 1945, the scientists of the radiation laboratory could all turn their
attention to the question of what physics to do in peacetime. The problem of nuclear
magnetic resonant absorption presented itself. Transitions between nuclear spin levels in a
magnetic field had been studied in molecular beams, but hadn't been seen in solids.
Purcell, Torrey and Pound were still engaged full time at the radiation laboratory, but
during evenings and weekends they assembled equipment around a large electromagnet at
Harvard, which had been used for cosmic-ray research in pre-war days, they borrowed a
radio-frequency generator and receiver, and built a resonant cavity filled with paraffin.
They observed proton magnetic resonance on 15 December 1945. Purcell described in his
Nobel lecture how he had gained a new insight into the natural world: passing heaps of
snow on his way home after the discovery, he wondered about all the protons processing
quietly in the Earth’s magnetic field.

In February 1946 Purcell accepted me as a laboratory assistant. He, Pound and Torrey
were still employed full time writing volumes of the MIT radiation laboratory series.
Having spent the war in the Netherlands, occupied by Hitler’s forces, I now had the good
fortune to find myself in the right place at the right time. Purcell was most helpful in
getting me started — he knew what it was like to be a foreign exchange student from his
days in Germany. Purcell, Pound and I concentrated on problems of nuclear magnetic
relaxation. We introduced the concept of motional averaging of local magnetic fields,
which results in extremely sharp resonances in fluids. We did not foresee the widespread
applications that were to follow, including the use of high-resolution NMR spectroscopy
in chemical analysis and the development of magnetic resonance imaging in medical
diagnostics.

In the 1950s and early 1960s, Purcell served on a number of high-level government
committees. As a member of the Presidential Scientific Advisory Committee he twice
made a presentation to President Eisenhower on the issues of space technology and space
exploration. He was happier, however, when he could again devote all his professional
time to teaching and research. He wrote a well-known textbook on electricity and
magnetism for a Berkeley physics series, He was artistic, and carefully prepared his own
drawings and figures. He did theoretical and experimental work on the search for a
magnetic monopole, analyzed the motion of interstellar dust particles and studied the
locomotion of bacteria in fluids — which resulted in the popular lecture and publication
Life at High Reynolds Number.
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From 1960 on, Purcell no longer wanted to be responsible for a laboratory or graduate
students. He preferred to discuss broad scientific issues with colleagues, and work out the
details on his own. He was a deep thinker and valued his private life. He was modest and
never actively sought recognition, although he enjoyed receiving the honours that were
deservedly bestowed on him. It is a privilege to have known him as a person and as a
scientist.
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