UNIT IX

SOURCES OF LIGHT




Learn the words and phrases

Activity |.

emission of light — sunpominiosanns
ceimia

the derived unit of illumination — suseoena

OOUHUYSL OCBIMJICHHS]

flame — noaym s

wavelength — ooesorcuna xeuni

fraction — vacmunuka

Incident light — naoaroue ceimno

Incandescence — nanpyoicenns

to emit — sunpominiosamu

luminous intensity — inmencusnicmo
CGIMIHHA

to illuminate — ocsiuysamu, ocsimaosamu,
ONpOMIHIO8aAMU

measurable — sumipruii

to maintain — niompumysamu

point source — mouxose docepeno ceimia

to reflect — sioobpascamu

sources of light — dorcepena ceéimna

to compare — nopisnrosamu

substance — peuosuna

to course — cnpuuunamu




Activity I1.

Study the words and phrases. Translate the sentences paying attention the words and phrases

in bold.
Light (n) Light (v)
1) cBiTiIO 1) cBiTuTH

2) OCBITJICHHS

3) JKepeIo cBiTIIA

4) momym’s, ickpa

5) acIeKT, BUIJIAI, IHTepIpeTalis
6) pl mani, HOBI BIZOMOCTI

2) 3amanroBaTh

3) OCBITIIFOBAaTH

Light (adj)

1) cBiToui

2) JETKWM, MaJlo BATOMHI
3) CBITIIOBHI

4) OCBITIIOBAIBHUI

“ 3ATIAM’SITAM!

light up — 3ananoeamucs, 3acopsmucs
traffic lights — ceimrogpop

turn on the light — sxrouamu ceimno
turn off the light — suxarowamu ceimno
light-hearted — 6ezmypbomnuii
lightning rod — 6auckasxosiosio
lightning strike — yoap 6auckasku
flash of lightning — cnarax 6auckasku
light-minded — zeckosasicnuii

LED — cgimnosuii 0ioo

Incandescent light bulb

Support wires
Inert gas

1— Screw thread contact

:_' Insulation
- Electrical foot contact




Activity I1.
Study the words and phrases. Translate the sentences paying attention the words and phrases
in bold.

1. All the rooms in this apartment are light and airy. 2. The main source of light on
Earth is the Sun. 3. They arranged to meet at the traffic lights. 4. The hall was
lighted by a number of small lamps. 5. We found not all light bulbs good to use. 6.
It was a great carnival and they were lighting up a lot of fireworks. 7. He was so
light-minded in that situation that no one could treat him like a professional. 8.
Lightning rod should be installed on every house, especially a high building. 9.
Companies are developing ways to use organic light-emitting diodes (LED) as a
source for lighting up rooms. 10. Maybe, without the gadgets that make our lives
work at lightning speed, people had more time on their hands for long movies.

STOP!
®

GO!




Activity I11.
Read and translate the text:

Light shows two types of nature. It shows particle nature, and it also shows the wave nature.
According to the theory of electromagnetic radiation, each wave consists of two types of fields,
I.e., electric field and the magnetic field. According to the particle theory of light, light is
composed of particles and these particles are termed as photons. Light consists of group of
particles and each particle is termed as a photon and each photon has some energy associated
with it which depends on the frequency of light. According to wave theory of light it is basically
a wave, composed of perpendicular magnetic and electric fields. Each wave has its associated
wavelength, frequency, and energy.

There are different kinds of light sources, some of them are caused
by high temperatures, others by some other factors. Every source of light
known to have a luminous intensity, which is measurable. In general, the
higher is the temperature of the source, the greater the luminous intensity
of the light it emits. At room temperature we see a piece of metal like
platinum by the light it reflects. If we heat it until it reaches a sufficiently
high temperature, we can see then this piece of platinum even in a darkened room by the light it
emits. Incandescence is the emission of light caused by high temperatures. To produce light by
Incandescence, we maintain the object we are using as a source at a high temperature relative to,
say, room temperature (about 68°F). Under these conditions a substance becomes white or
bright-red hot and emits light. Certain substances emit light without becoming incandescent; we
consider them to be luminescent.




Activity I11.
Read and translate the text:

—

Luminescent is the emission of light from a body from any cause other than high
temperature. We consider fluorescence and phosphorescence to be cases of luminescent. A candle
flame is an example of incandescence. The light emitted by a firefly is an example of
luminescent. Certain substances emit visible light when ultraviolet light shines on them. We
know them to be fluorescent materials. Experiment shows that ultraviolet radiation of this sort
does not increase the temperature of fluorescent substances appreciably above room temperature.
Light from fluorescent sources is not incandescent.

Almost immediately after, an ordinary light bulb has been lit. It is uncomfortably hot to the
touch. As far as an ordinary light bulb is concerned, it is an incandescent source. A lighted
fluorescent lamp is unlikely to be too hot to the touch. It is known to be a luminescent light
source. Ultraviolet light shining on zinc sulfide causes it to emit a green light. We know it to be a
fluorescent source. As we have already stated, every object which emits light has a measurable
luminous intensity. The sun certainly has greater luminous intensity than an ordinary electric
bulb. To measure luminous intensity, we have to define a unit. The unit is the standard candle (or
more briefly the candela). A source which has a luminous intensity of 25 candles is 25 times more
intense than the candela. We define a standard candle as 1/60 of the luminous intensity of the
light emitted by 1 cm? of an incandescent platinum metal surface maintained at a fixed
temperature 1763°C. One cm? of such a surface has a luminous intensity of 60 (standard) candles.
Although we define the standard candle in terms of the luminous intensity of a certain area of
incandescent platinum metal surface, we use it to measure the luminous intensity of any luminous
object. This means that the luminous intensity of a fluorescent lamp is also measured in a
standard candle.



Activity I11.
Read and translate the text:

A source of light which is small compared to the area it illuminates is called a point source.
An electric bulb illuminating a large auditorium is a point source. A small candle flame has less
luminous intensity than the bulb of a large streetlamp. A surface placed at equal distances from
each of these sources is certain to receive more illumination from the streetlamp. The
illumination of a surface is called illuminance, and it is the amount of light falling on unit area of
the surface per second. The derived unit of illumination in SI system of units is the lux (lumen
per square meter). llluminance is directly proportional to the luminous intensity of the source.
However, it depends not only on the luminous intensity of the source but also on the distance of
the illuminated area from the source of light. Illuminance is inversely proportional to the square
of the distance from the source.

Properties of Light

1. Speed of Light : Light travels in the form of straight line. Light travels with constant speed
in the vacuum and this constant speed is equal to the ¢ = 2.9979245x108 m si. This is
approximately taken as 3x108 m s1,

2. Reflection: The basic is meaning of a reflection Is something returned
in response™. When the light reflected from the medium or the surface, the angle of reflection
depends only on the angle of incidence to the surface. According to the law of reflection, the
angle of reflected wave reflected from the surface is always equal to the angle of incidence.



Activity I11.
Read and translate the text:

3. Superposition: If in the space multiple light waves are /
present then at a particular point in the space the resultant '”‘;gj” / Reflected
electric field would be the vector sum of the all the electric ./ et erckond
fields present at that point. This is the law of Superposition. . .e of incidence J, 4

As light consists of electric and magnetic field, the law of

superposition is followed by both electric and magnetic = angeor Refrac[ioné Refracted
fields, and we get the resultant magnetic and electric fields at : \i Ray

that point.
4. Refraction: When light passes through a substance or

medium, light gets bend on the basis of the wavelength

or frequency. This phenomenon is termed as the Refraction.
It follows Snell’s Law of Refraction.

5. Light Transmittance: When light falls on a substance,
some of the light energy gets refracted, and some gets absorbed by the substance. Light
transmittance is defined as the fraction of incident light on the substance which passes through
the substance at a particular frequency or wavelength. Light transmittance is defined as the
ratio of the intensity of the Incident light on the substance to the intensity of light which passes
through the substance or comes out from the substance.



Activity I11.
Read and translate the text:

6. Wavelength: Wavelength of Light is defined as the distance between the two consecutive
crests or between two consecutive troughs. Wavelength of the light ranges from 380nm to 750nm.
In the electromagnetic spectrum, Infrared rays has higher wavelength than the visible rays and the
ultraviolet rays has smaller wavelength as compared to the light.

7. Frequency: Frequency of light is defined as the number of crests which passes through a
particular point in a second. It is represented in hertz. Frequency of waves is inversely
proportional to their wavelength, which means that higher the wavelength, lower is the frequency
and vice versa. The frequency range of the light is between 400 to 790 THz.

8. Colors in light: Light consist of different types of colors. These colors are differentiated on the
basis of their wavelengths in the visible spectrum . For example, when visible white light is made
to pass through the prism, the different colors present in the visible white light bend at different
angles depending on their wavelengths and as a result different colors of light are observed. The
colors present in the light are Red, orange, yellow, green, and cyan, blue, violet.

o 1x10 1x107%2
Wavelength (in metres)




Answer the following questions:

What is light?

What do we call a luminous / an illuminated object?
What is the main source of light?

Is the Moon a source of light?

What kinds of light sources do you know?

What is incandescence caused by?

What materials do we call fluorescent substances?
What kind of light source is a firefly?

. How was the standard candela defined?

10. What is a point source?

©ooNOORAWNR

Activity IV.



Activity V.

Define whether the sentences are true or false:

©CoOoNOOOAEWDN

Light from fluorescent sources is not incandescence. {
We consider fluorescence and phosphorescence to be different ;
cases of luminescence. |
Ultraviolet radiation of this sort increases the temperature of fluorescence
substances appreciably above room temperature.
A lighted fluorescent lamp is unlikely to be too hot to the touch.
To measure luminous intensity we have to define a unit.
Not every object which emits light has a measurable luminous intensity.
One cm? of an incandescent platinum metal surface has a luminous intensity
of 80 standard candles.

. The illumination of a surface is the amount of light falling on unit area of the

surface per second.

. Illuminance is directly proportional to the square of the distance from the source.

A small candle flame has less luminous intensity than the bulb of a large street
lamp.



Activity VI.
Insert the words into the following sentences: thin-walled, discontinuous, continuous,
Intensity, low, infrared, thermal, artificial, small, natural.

Nearly all the ... light we receive comes from the sun; moonlight is
sunlight reflected from the surface of the moon. 2. Distant stars provide
an extremely ... amount of light. 3. There are several ways of producing
... light. 4. Example of ... source are incandescent lamp, burning candle,
etc. 5. When object is heated until it glows or becomes incandescent, it
emits all visible wavelengths along with large quantity of ... radiation.

6. Hence, as producers of visible radiation (i.e. luminous energy), they
have a ... efficiency. 7. The color and ... of light depends upon the
nature of gas or vapor only. 8. It may be noted that in case of light
emitted by a thermal source, the spectrum is ... . 9. However, when light
IS obtained from a gaseous discharge, the spectrum is ... i.e. it consists of
one or more colored lines. 10. A fluorescent tube consist of a ... glass
tube with fluorescent substance coated on the inside of the tube.



Activity VII. Pay attention to the
following facts:

1. Light energy is the only energy visible to the human

eye. Light rays have different colors due to

differing wavelengths.

2. Unlike sound waves or water waves, light does not

need any matter or material to carry its energy

along. Thus, light can travel through a vacuum.

3. If you travelled at the speed of light, you could

travel around the Earth 7.5 times every second!

4. Sunlight can reach a depth of about 80m in the ocean!

5. When you turn on a light bulb only 10 % of the
electricity used is turned into light, the other 90 % is wasted as heat.

6. We see rainbows because the water droplets in the air cause the light to be split up into the

colours it's made from - just like a prism.

7. Animals that only come out at night when it is dark are called nocturnal animals. They include

badgers and owils.

8. The northern lights are a display of coloured lights in the sky over the north pole. They are

caused by energy from the Sun interacting with gases surrounding the Earth.

9. Eyeglasses can correct vision because light changes speed when it passes from air to a glass or

plastic lens; this causes the rays to bend.

10. Every second around 100 lightning bolts strike the Earth. In fact, lightning kills 1000 people

every year in the world.




Activity VIII.
Choose and circle the right word in the brackets:

1. We use the standard candle to measure the luminous intensity of (only
some / any) luminous objects. 2. A source of light which is (large / small)
compared to the area it illuminates is called a point source. 3.
Illuminance of a surface is (directly / inversely) proportional to the
luminous intensity of the source and (directly / inversely) proportional to
the square of the distance from the source. 4. The candle is a unit used to
measure (luminous intensity / illuminance). 5. The lux is a unit used to
measure (luminous intensity / illuminance) in SI units. 6. All luminous
objects emit (the same amount / different amounts) of light. 7. A source
which has a luminous intensity of 25 candles is 25 times (more / less)
Intense than the standard candle. 8. We define the standard candle in
terms of the light emitted by 1 cm? of a (an) (luminescent / incandescent /
fluorescent) platinum metal surface maintained at a (random / fixed)
temperature.



Activity IX. Match the definitions with the words:

rays

an example of luminescence

luminescence

the emission of light from a body from any cause
other than high temperature

Incandescence the standard candle which source has a luminous
Intensity of 25 candles

candle flame a source of light which is small compared to the
area it illuminates

Firefly the directed straight lines in geometry

fluorescence
materials

the emission of light caused by high temperatures

unit

certain substances which emit visible light when
ultraviolet light shines on them

fluorescent source

an example of incandescence

a point source

ultraviolet light shining on zinc sulfide, which
causes it to emit a green light




Activity X.
Find Ukrainian equivalents:

energy source
emission energy
radiation intensity
space radiation intensity
substance surface
surface pressure
research value
energy source research
energy source research value
surface radiation intensity research




Find English equivalents:

Activity XI.

B 25 pa3iB 1HTeHCHUBHIIIE

K1JIbKICTBH CBITJIA

TOYKOBE JIsKepeJsIo CBITJIA

1HTEHCUBHICTD CBITIHHS

TsKepeJIo CBITJIA

HAa OCHOBI 1HT€HCHUBHOCT1 CBIT1HHS
00epHEeHO IIPOIIoOPINTHA

BUBeJeHAa OJIMHUILT

IIPSIMO IIPOIIOPINITHA




Activity XII.
Translate into English:

BiiacTuBoCTi CBIiTIIA
[lepii ysiBI€HHS JaBHIX YYEHUX PO TE€, 110 TaKe CBITIO, OyJaud TOCUTH HaiBHI. ICHYBajo

KUIbKa TOYOK 30py. OJHI BBa)KaJik, IO 3 O4YE€W BUXOAATH OCOOJMBI TOHKI LIYMAJbI 1 1 30POBI
BPa)KCHHSI BUHUKAIOTh NP OOMallyBaHHI HUMHM MpeameTiB. L{s Touka 30py Majia BEJIUKE YHUCIIO0
NOCIIOBHUKIB, cepen sakux OyB EBkmia, Iltomomeit 1 Oararo iHIIMX BUYE€HHX. [HIIN, HaBIaKH,
BBa)XaJM, 110 NPOMIHHS BHIIYCKAETHCA TUIOM 1, JIOCSTAlOUM JIIOJCHKOTO OKa, Hece Ha co0l
BIIOUTOK npenmeTa. Takoi Touku 30py morpumyBanucs Jlykpemiit ta JleMokput. VY 1eu xe yac
EBKk11710M OyB C(hOpMYIILOBAHMM 3aKOH MPSAMOJIIHIMHOTO HOIIMPEHHS CBITIIA.

I 1o mouarky XVII cT. 111 TOYkH 30py MOKHA Oyiu BxK€ 3a0yTUMHM, TOJIl BUHUKIIU 1 TTOYaJIH
PO3BHUBATHCS JIBI 30BCIM PI3HI TEOPIi MPO Te€, 10 TaKe CBITIO 1 sAKa Woro mpupoaa. OaHa 3 Mux
TeOpid moB'si3aHa 3 iM’siM HploToHa, a iHmA - 3 iM'ssM [roitirenca. HploTOH gO0TpuUMYyBaBCs
KOPIYCKYJISIPHOI T€OPii CBITIA, 3T1JIHO SIKOi CBITJIO — I1€ MOTIK YaCTUHOK, 1110 HIyTh BIJI JXKEpeia B
yc1 00KH. 3TigHO X yaBJI€HHSM [tolreHca, CBITJIO — 1I€ TOTIK XBWJIb, 110 PO3MOBCIOIKYIOTHCA B
edipi, 110 3aMOBHIOE BECh POCTIP 1 MPOHUKAE BCepeauHy BCiX TUI. OOMABI Teopii TpUBAIUM yac
icHyBasiM TapajienbHo. JKojgHa 3 HUX HE Momia 3700yTH BUPIIIAJBHOI TMEpEeMOrd 1 Il JBa
HECYMICHUX OJIMH 3 OJHUM YsBJICHHA Ipo npupoay cBimia B 30-x pokax XX CTOJITTS BAAJIOCS
HECYNEPEWIMBUM YHUHOM OO'€lHAaTMU B HOBIM BHUJATHOI (PI3UYHOT TEOpli — KBAHTOBIM
CJICKTPOAMHAMIILII.



WORD STUDY

1W. Supply appropriate preposition.

1. I am not familiar __ that author's works.

2. He doesn't approve __ smoking.

3. I subscribe __ several magazines.

4. \Water consists __ oxygen and hydrogen.

5. | became uncomfortable because she was staring __ me.
6. She hid the candy __ the children.

7. He never argues __ his wife.

8.l arrived __this country two weeks ago. )
9. We arrived __ the airport ten minutes late.

10. Has Mary recovered __ her illness?

11. | pray__peace.

12. 1 am envious __ people who can speak three or four languages fluently.

13. Why are you angry __ me? Did | do something wrong?

14. They are very patient __ their children.

15. The students responded __ the questions.

2W. Complete the sentences, using gerund.
1. He never thoughtof .

2. This student is very clever at
3.ldon’tinsiston .

4. \We were tired of

5.Didyou succeed in _ ?

6. Who is responsible for _ ?

7. They were grateful for .

8. He had some difficulty in .



WORD STUDY
3W. Complete the second sentence so that it has a similar meaning to the first sentence, using the word given. Do not
change the word given.
1. You haven't seen my pen anywhere, have you?
happen  You don't .... my pen anywhere, have you?
2. Everything I told you was true.
all | told you a lot ... which were true.
3. According to reports, the President is in poor health.
reported  The President ... in poor health.
4. Julia's inheritance meant that she could give up work.
enabled  Julia's inheritance ... give up work.
5. We received a warning to stay at home.
should We were ... stay at home.
6. You could easily become ill unless you give up smoking.
risk If you don't stop ... ill.
7. The decorators didn't leave too much mess when they did the job.
without  The decorators managed ... too much mess.
8. It's pointless to worry about someone else's problems.

no There ... about someone else's problems.
9. According to Valerie, she is a relation of mine.
be Valerie claims .. ..to me.

4W. Learn the following speech patterns.

1. He doesn’t do it the way I do. 1. Mr. Hopkins substituted for a teacher who was in hospital.
2. It’s disgraceful the way he behaves. 2. Aconstruction which may substitute for a word is a phrase.
3. The work must be done one way or another.  |3. In this cake mixture, you can substitute oil for butter.

4. It’s not his way to be so rude. 4. Her big break came when she substituted for the ailing star.

A cone is much like a pyramid but has a circle for a base.

A CD-RW disk is much like a CD-R but it can be written to multiple times.
A modern PC is nothing like a bulky computer used in the 1960s-1970s.
It’s nothing like what it used to be.

A




WORD STUDY
5W. Choose the right word:

1. She didn’t succeed in ..... her sister talk.

a) made; b) to be made; c) making; d) being made.

2. Beryl insisted on ..... in London.

a) to marry; b) being married; ¢) married; d) having been married.
3. She sat ..... straight before her.

a) gazed; b) to gaze; c) gazing; d) to be gazing.

4. | think | hear Hector ..... back.

a) to have come; b) to come; c) having come; d) coming.

5. She seemed .....or .....

a) written***drawn; b) to write***to draw;,

c) to be writing***to be drawing; d) to be written***to be drawn.
6. Why didn’t you make me ..... aboutitand ..... it off my heart ?
a) talking; b) to talk; c) talk; d) having talked.

a) got; b)get; c) to get; d) to be getting.

7. ... my sister about it hurts me.

a) not to tell; b) not to be told; c) not telling; d) not to have been told.

8. Coming up | found my landlord ..... quietly upstairs.

a) going; b) gone; c) to go; d) to have gone.

9. You are mistaking in ..... me a beggar.

a) being supposed; b) supposing; c) to suppose; d) to be supposed.
10. Sam looked from side to side as though ..... to escape.

a) to try; b) trying; c) having tried; d) to have tried.

‘ -h'
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ADDITIONAL READING PASSAGE

Text 1

Lightning is an atmospheric discharge of electricity accompanied by thunder, which
typically occurs during thunderstorms, and sometimes during volcanic eruptions or dust storms.
Cloud-to-ground lightning bolts are a common phenomenon — about 100 strike Earth’s surface
every single second — yet their power is extraordinary. Each bolt can contain up to one billion
volts of electricity.

This enormous electrical discharge is caused by an imbalance between positive and negative
charges. During a storm, colliding particles of rain, ice, or snow increase this imbalance and often
negatively charge the lower reaches of storm clouds. Objects on the ground, like steeples, trees,
and the Earth itself, become positively charged — creating an imbalance that nature seeks to
remedy by passing current between the two charges.

Lightning is one of the most beautiful displays in nature. Beyond its powerful beauty,
lightning presents science with one of its greatest local mysteries. Lightning is extremely hot — a
flash can heat the air around it to temperatures five times hotter than the sun’s surface. This heat
causes surrounding air to rapidly expand and vibrate, which creates the pealing thunder we hear a
short time after seeing a lightning flash.

Lightning is not only spectacular, it’s dangerous. About 2,000 people are killed worldwide
by lightning each year. Hundreds more survive strikes but suffer from a variety of lasting
symptoms, including memory loss, dizziness, weakness, numbness, and other life-altering
ailments. There are various types of lightning besides the standard cloud to ground strikes, all of
which work on the principles as described in ‘why lightning occurs’, however as research
continues new types of lightning are still being discovered.



= ADDITIONAL READING PASSAGE
Text 1

Cloud-to-Ground lightning is the discharge from the negative lower part of the cloud to the positively
charged earth. This is the most common form (it constitutes 25% of all lightning). However, it causes the
most damage and so effects our lives the most.

Intercloud is the least common strike between the positive and negative charges within separate clouds
where the strike travels in the air between them.

Intercloud lightning is the most common form of lightning. It appears as a flash within the cloud
occurring between the positive and negative charges that are within the same thunder cloud. Although this is
the most common due to it causing very little danger or damage not a lot of research has been carried out on
it in comparison to cloud to ground.

Ball Lightning appears in the form of a glowing sphere which drifts horizontally in the air usually only
lasting a few seconds. It is still not fully understood why this occurs.

Sheet Lightning is a term used to describe clouds illuminated by a lightning discharge where the actual
lightning channel is either inside the clouds or below the horizon (not visible to the observer).

Bead Lightning. This lightning appears to disintegrate itself into a string of bright segments that give us
a view of beads.

Lightning causes damage to buildings and equipment in three different ways:

There can be damage as a result of a direct lightning strike. Such damage includes damage to roofing
materials, structures such as chimneys, heating or air conditioning units located on the roof or exterior of
a building, or fires caused by lightning igniting combustible material, such Get off of and away from
motorcycles, scooters, golf carts and bicycles. Put down golf clubs.

< Stay away from wire fences, clotheslines, metal pipes, rails and other metallic paths which could carry

lightning to you from some distance away.

Avoid standing in small isolated sheds or other small structures in open areas.

If a forest, seek shelter in a low area under a thick growth of small trees. In open areas, go to a low place

such as a ravine or a valley. Be alert for flash floods.

2 2




UNIT X

ELEMENTARY PARTICLES

ELEMENTARY
PARTICLES
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Learn the words and phrases

Activity |.

accumulation — naxonuuysanms, ckynuysamnms

spinon - cninown || cninonnuii

confusion — auiwysanns

substance — peuosuna

constituent — cknadoea wacmunua, eremenm:,

subatomic - cybamomnuii

extension — ysaednvnenns, pozmsednms

oscillation — xonusanns

excitation —(npoyec) 36yo0xcysanns

to be composed of — ckraoamucs 3

decay — po3man

to propagate — nowuprosamu(csi)

framework — crpykrypa, 06010HKa

to split into — poznadoamucs na

SpiN — BIACTUBHIA [BHYTPINIHIN] Moménm

KLIbKOCMU PYXY

to verify — nepeceiouyeamucs




Activity I1.
Study the words and phrases. Translate the sentences paying attention the words and phrases
in bold.

Split (n) Split (v)
1)  po3koi, MomiI 1) poskomoBarH(cs)
2) po3puB 2) po3mamaThcs
3) mmmarar (S) 3) posmermroBaTH(Cs)
4)  pi3HUI 4) po3puBaTH
5) po3ninsaTu(cs)
3ANIAMSITAHR!
to split up — poszitimucs /' a
split off into — poskoromucs na 9 Q
split down — nooinumu pieno ~
split on — oornocumu na (kozcocw) ®
split your sides — zedse cebe cmpumysamu
split hairs — cnepewamucs, uinnsamucs 0o OpidoHuYL Before || After

1. Rain was getting in through a split in the plastic sheeting. 2. There is a widening split between
senior managers and the rest of the workforce. 3. The tax issue has caused a split in the
government. 4. There was a 72/25 split in the voting. 5. She attends gymnastics club every week, so she
can do the splits. 6. The prize was split between Susan and Kate. 7. X-rays split the electrons into a spinon
and an orbiton. 8. The wooden floor had cracked and split in the heat. 9. The electronics division was split
off into a freestanding company. 10. Let’s split the cost right down the middle. 11. They knew Josie wouldn’t
split on them to the teacher. 12. We practically split our sides with laughter watching Paul trying to get the
dog into the bicycle basket.
13. To live peacefully for a long time we shouldn't split hairs.




Activity I11.
Read and translate the text:

In physics, particles that cannot be broken down into any other particles are called
elementary particles. The term elementary particles also is used more loosely to include
some subatomic particles that are composed of other particles. Particles that cannot be
broken further are sometimes called fundamental particles to avoid confusion. These
fundamental particles provide the basic units that make up all matter and energy in the
universe.

Scientists and philosophers have sought to identify and study elementary particles
since ancient times. Aristotle and other ancient Greek philosophers believed that all
things were composed of four elementary materials: fire, water, air, and earth. People in
other ancient cultures developed similar notions of basic substances. As early scientists
began collecting and analyzing information about the world, they showed that these
materials were not fundamental but were made of other substances.

In the 1800s British physicist John Dalton was so sure he had identified the most
basic objects that he called them atoms (Greek for “indivisible”). By the early 1900s
scientists were able to break apart these atoms into particles that they called the
electron and the nucleus. Electrons surround the dense nucleus of an atom. In the
1930s, researchers showed that the nucleus consists of smaller particles, called the
proton and the neutron. Today, scientists have evidence that the proton and neutron are
themselves made up of even smaller particles, called quarks.



Activity I11.
Read and translate the text:

Scientists now believe that quarks and three other types of particles—Ieptons, force carrying
bosons, and the Higgs boson-are truly fundamental and cannot be split into anything smaller. In
the 1960s American physicists Steven Weinberg and Sheldon Glashow and Pakistani physicist
Abdus Salam developed a mathematical description of the nature and behavior of elementary
particles. Their theory, known as the standard model of particle physics, has greatly advanced
understanding of the fundamental particles and forces in the universe. Yet some questions about
particles remain unanswered by the standard model, and physicists continue to work toward a
theory that would explain even more about particles.

Elementary-particle physics deals with the fundamental constituents of matter and their
interactions. In the past several decades an enormous amount of experimental information has
been accumulated, and many patterns and systematic features have been observed. Highly
successful mathematical theories of the electromagnetic, weak, and strong interactions have been
devised and tested. These theories, which are collectively known as the standard model, are
almost certainly the correct description of Nature, to first approximation, down to a distance scale
1/1000th the size of the atomic nucleus. There are also speculative but encouraging developments
in the attempt to unify these interactions into a simple underlying framework, and even to
Incorporate quantum gravity in a parameter-free “theory of everything.” In this article we shall
attempt to highlight the ways in which information has been organized, and to sketch the outlines
of the standard model and its possible extensions.



Answer the following questions:

9.

What are elementary particles?

Have elementary particles been studied recently? How
long?

What did Greek philosophers believe?

What was noticeable in 1800s?

Do scientists now fully understand particles? What will they
have to do?

Which elementary particles form the nucleus of an atom?
What does the word atom mean from Greek?

What scientists have made contributions to the study of
matter?

How is common theory of elementary particles called?

10. What particles are composed of quarks?
11. What things were the basis of matter according to Aristotle?

Activity IV.



Activity V.

Define whether the sentences are true or false:

8.
9.

Elementary particles are the smallest ones. {
Elementary and fundamental particles are the same. |

All matter and energy are made up basing on fundamental particles. |

Elementary particles have been studied for a very long time.

According to Aristotle and other Greek philosophers, everything consisted of fire,
water, air, and earth.

People in other ancient cultures had different opinions about fundamental particles.
Early scientists showed that the materials were not fundamental after they had
collected and analyzed information about the world.

In Greek, ‘atom’ means ‘visible’.

Quarks may soon be broken down into smaller particles.

10. The ‘standard model’ theory contributed greatly to the understanding of the universe.



Activity V1.
Insert the words into the following sentences: identify, broken down, fundamental, universe,
confusion, remain, subatomic, surround, notions, identified
1. Elementary particles are particles that cannot be ... into any other particles. 2. The
term elementary particles also is used more loosely to include some ... particles. 3.
Particles that cannot be broken further are sometimes called fundamental particles to
avoid ... . 4. These fundamental particles provide the basic units that make up all matter
and energy in the ... . 5. Scientists and philosophers have sought to ... and study
elementary particles since ancient times. 6. People in other ancient cultures developed
similar ... of basic substances. 7. In the 1800s British physicist John Dalton was so sure
he had ... the most basic objects. 8. Electrons ... the dense nucleus of an atom. 9.
Quarks and three other types of particles-leptons, force-carrying bosons, and the Higgs
boson-are truly ... . 10. Yet some questions about particles ... unanswered by the
standard model.

Electromagnetic Force
Photon



Activity VII.

Match the definitions with the words:

substance An extremely small piece of matter that is smaller than an atom or
found in or found inside the atom, such as a proton, neutron, or
electron
extension material with particular physical characteristics
quark a machine that makes extremely small pieces of matter travels at very
high speeds, so that scientists can study the way they behave
pattern one of the most basic forms of matter that make up the heavier
elementary particles
subatomic the act of adding to something to make it bigger or longer
particles

accumulation

an amount of something that has been collected

antiparticle

a particular way in which something is done, Is organized, or happen

particle
accelerator

which make up antimatter, containing the same amount of matter r_but
having the opposite electrical charge that a regular particle has




Activity VIII.
Form compound adjectives from participles, basing on the following
explanations. Example:

Explanation Word combination
the objects that oscillate fully-oscillating objects
freely
Explanation Word combination

the device that sounds echo

the students who work industriously

the graph that slopes upwards

the system that transfers energy

the waves that interfere destructively

the devices which are used to conduct

the analyzer which describes in detalil

the device which is used to develop film

the pole that points to the south

the matter which is discussed heatedly

a report that is well presented

the particles that move fast

1A -=100pm



ACTIVITY IX.
PAY ATTENTION TO THE p;
FOLLOWING FACTS:
] Matier
Over 200 elementary particles have so far been seen in particle accelerators, '
though most are so unstable and short-lived that they can barely be said to

exist at all. Atoms

There are six different types of quarks. These are the up quark, the down i

quark, the strange quark, the charm quark, the bottom quark, and the top Moleculs
quark.

A neutron is made of two down quarks and one up quark . The proton is made Atom
up of two up quarks and one down quark. R A
The Higgs Boson is a particle that is believed to give other particles mass.

The Higgs Boson is thought to have played an important role in the formation

of protons and neutrons, the building blocks of atoms.
The Higgs Boson has a short lifetime of about 10°-22 seconds before it decays
into other particles. Meutron
Neutrinos are very mysterious. Neutrino flavor can change. Electron neutrino
can change into a muon neutrino, and a muon neutrino can change into a tau
neutrino. This is known as neutrino oscillation.
Particle accelerators come in a variety of shapes and sizes. But they tend to
fall into one of two main categories; linear accelerators and circular ones.
The Linear Accelerator building at SLAC national Acceletor Laboratory in San
Francisco is one of the longest buildings in the world. The building is around 2 Quarks .
miles (3.2 km) long, and it houses a very powerful linear particle accelerator.
. Ablistering temperature of around 5.5 trillion degrees Celsius was recorded
in 2012 at the Brookhaven National Laboratory's Relativistic Heavey lon
Collider. This not only won them a Guinness World Record but also enabled
them to produce a small amount of quark-gluon plazma (a state of matter
thought to have dominated the early universe).




Find Ukrainian equivalents:

Activity X.

collect information

identify elementary particles

avoid confusion

similar notions

dense nucleus

be made up of

greatly advanced understanding
work towards a theory

be broken into pieces

attractive forces

move apart

bump into nucleus




Activity XI.
Find English equivalents:

HECTIUKI aTOMH

BUpIIIATIbLHE BIIKPUTTS

I'OJIOBHA XapaKTCPpHA pHUCa

3arajibHa TEOpisl aToma

_B3a€EMO/I1sl HEUTPOHA 3 PI3HUMM SIJIpaMu

CTPYKTYypa siapa
HNOHATTS Marepii

qrUCTa PpCHOBHUHA

PYXOMI YaCTUHKH

CTaH Marepii




Activity XII.
Translate into English:

®di3uKa BUCOKUX EHEPrid Ta €JIEMEHTAPHUX YACTHUHOK — II€ OAHA 3 JYXKE BAKIMBUX HAyK
4yepe3 HACHIKY JUIsl Cy4acHOT HAyKH B LIJIOMY 1 JIJIsI HIEPCIICKTUB MPUKIAAHOT HAYKHU.

Brnponosxk 06araTb0X MOKOIIHb (DI3UKU BUBYAIM CTPYKTYPY Marepli 1 3aKOHH, 110 KEPYIOTh
MIKPOCBITOM, Yy MoOIlIyKax “cTpykrypu BcecBiTy” 1 ”aroma”, sIkMil yTBOPUB CBIT.

3 4Yacy MOpUCKOPIOBAuYiB 3apsiPKCHUX YACTUHOK BiOYBCS MIBUAKHI MPOTPEC y BUBYCHHI
MIKpOCBITY. [IpuckoproBadi J03BOJIMJIM HaM HE JIMIIE 3arjITHYTH BCEPEAMHY aroma, ajie W
BCEPEAUHY sJpa aroma, BHUBYAIOYM HOTO CTPYKTYpPY 1 pO3DISIatO4M YacTUHKH, 3 SIKUX BIH
CKJIAIA€ThCS. 3apa3 BUCHI 30MPAIOTHCS JOCHIIUTH CTPYKTYPY HPOTOHIB 1 HEHUTPOHIB, 3 SIKUX
moOy/10BaHi YaCTUHKH aTOMHOTO s/1pa.

Bueni BipsiTh, 110 BOHM 3HAWIIIMA JEAKI 3 IUX OO’ €KTIB: CyOaTOMHI YaCTHUHKH, a0o0
dbyHIaMEeHTaJIbHI YaCTUHKH, K1, HE MAalO4u pO3Mipy, HE MOXYTh MaTu CTPYKTypy. BoHu 3apas
IpOOYIOTh MOSICHUTU BIACTUBOCTI IMX YaCTUHOK, 1 MPAIIOIOTh, 1100 MOKa3aTH, SK BOHU MOXYTh
OyTH BUKOpPUCTaAHI ISl TOSCHEHHS CTpykTypu BcecBiTy. € nBa Tunu (yHIaMEHTAIBHUX
YAaCTUHOK: YACTUHKHU Marepii, IesIKi 3 AKUX 00’ €IHYIOThCS, 1100 YTBOPIOBATH CBIT HABKOJIO HAC, i
CUJIOBI YaCTUHKHU. BoHU Ki1acu(ikylOThCA B CTAHIAPTHY MOJENb (DI3UKH YACTUHOK, SIKa BHBYAE,
AK B3a€EMOJIIOTH OCHOBHI Oy/iBElbHI OJIOKM Marepii, IO KEpyrThcsd (PyHIaMEHTAUIbHUMHU
CUJIaMH.



WORD STUDY

1W. Fill in the gaps with the appropriate conjunctions: still, yet, already, anymore, any longer and no longer.

1. He............. lives in that old house at the end of the village.

2. He...... lives in that old house at the end of the village. He moved somewhere last
week

3. Have you seen my new car .................. ?

4. The guests have ................ arrived so we can start eating.

5. Wearen’t friends ................... We haven’t talked for two months now.

6. Weare ................ friends. We haven’t talked for two months now.

7o |, haven’t found my glasses. :

8. It’s 11 o’ clock and she hasn’t arrived .................

9. It’s100’clock and she .................. hasn’t arrived. I’m getting worried.

10. Doyou ................ know him or shall I introduce you to each other?

11. He’s moving abroad and perhaps we won’t see each other ..................
12. 1 can’t stand my boss ...................

2W. Use the infinitive in the required form.
1. The man seems (to wait) for you. He seems (to wait) for a long time.
2. Perhaps it will upset him (to tell the news).
3. The key was believed (to lose) until | happened (to find) it.
4. The girl seems (to know) English well. She is said (to spend) a few years in the USA.
5. I believe she deserves (to tell) the truth.
6. They seem (to discuss) something very loudly.
7. The house is known (to build) in the 18th century.



WORD STUDY

3W. Make the right choice:

1. That man does look rather strange, but you shouldn’t at him.
A) glare B) blink C) stare D) frown
2. He made a hole in the fence so that he could through without being seen.

A) peer B) blink C) wink D) peep
3. If you go out into bright sunlight after being in the dark, you sometimes
A) peer B) blink C) glare D) peep

4. Boys often stand outside the bicycle shop and at the wonderful machines in the window.
glare B) gaze C) wink D) frown

5. We If we are rather annoyed or if we are concentrating.

A) peer B) gaze C) stare D) frown

6. Did you someone pass the window a moment ago? | thought | just saw someone.

A) wink B) glimpse C) glare D) frown

7. | thought he was serious until | saw him at me to show he was joking.

A) wink B) glimpse C) glance D) frown

8. Grandfather has very bad eyes. He has to at the newspaper to read it.

A) peer B) blink C) wink D) peep

9. I saw him get out of his car and furiously at the driver who had run into the back of him.
A) glare B) gaze C) blink D) wink

10. I saw him quickly at his watch.

A) wink B) gaze C) glance D) stare



WORD STUDY

4W. Study the meaning of the word rather and translate the sentences:

| was rather hoping you’d forgotten about that.

They went there rather a lot.

It was rather a surprise to find them in the house before me. ’
Now that she saw Rupert again, he was rather less interesting and a little older than she had remembered him.
They were small animals, rather like rats.

He wanted to be an actor rather than a comedian.

He commanded and | obeyed, or rather, | pretended to.

He criticizes his opponents by insinuation rather than directly.

9. The TV news was depressing, so rather than start crying | turned it off.

10. He would rather die than comply. It’s rather a glimmering reflection than a true light.

11. 1 would rather you did not go out today.

&

N~ WNE

5W. Look at the following list and decide whether we are talking about something big (in terms of size, quantity or
dimension) or something small.

1. a great deal of time 11. plenty of food

2. tons of work 12. dozens of times

3. an enormous book 13. a narrow alleyway

4. a vast crowd of supporters 14. a giant building

5. a huge waste of time 15. a shallow pool

6. a vast room 16. a wide avenue

7.a gigantic wave 17. a broad river

8. a tiny car 18. a long-legged man

9. a monumental error 19. a multistorey block of flats
10. a colossal statue 20. a profound lake




ADDITIONAL READING PASSAGE
Text 1

Particles and Fields

In particle physics, a particle is defined as an energy quantum associated with a “field”. The field is an
entity that is defined over all space and time (collectively called space-time) and is able to produce waves,
according to classical physics, or quanta, in present day terminology, when excited or when some amount of
energy is injected. In a microworld the quanta are observed as particles, but collectively they behave like
waves. A quantum is the name given to an object that possesses the dual properties of both a particle and a
wave. A typical example of a field is the electromagnetic field. It is created by a charge and extends all over
space. It is static when the charge that creates it does not move, but it can be excited by vibrating the source
of the field, the electric charge; then the vibrating field propagates. This is a charge radiating an
electromagnetic wave. It is well known that historically quantum mechanics has its origin in Planck’s
recognition that blackbody radiation is a collection of countable quanta, photons.

In 19th century physics, waves could only be transmitted by some kind of vibrating medium and the
electromagnetic waves were considered to propagate in a medium called the “ether”. The existence of the
ether was ruled out with the advent of special relativity, and people began to consider that the vacuum,
though void of anything in the classical sense, has the built-in property of producing all kinds of fields,
whose excitations are observed as quanta or particles. The Standard Model has advanced the idea that the
vacuum is not an empty entity but rather filled with various kinds of exotic material, including the Higgs
particle, and exhibits dynamical properties like those observed in ordinary matter. The vacuum as we view it
nowadays is a kind of resurrected ether with strange attributes that nobody had thought of. In this chapter, we
describe an intuitive picture of both particles and fields, define some associated variables and prepare basic
tools and terminologies necessary for the treatment of quantum field theory.




ADDITIONAL READING PASSAGE

Text 2

What is the Higgs boson?

The Standard Model of particle physics lays out the basics of how elementary particles and forces interact in
the universe. But the theory crucially fails to explain how particles actually get their mass. Particles, or bits of matter,
range in size and can be larger or smaller than atoms. Electrons, protons and neutrons, for instance, are the subatomic
particles that make up an atom. Scientists believe that the Higgs boson is the particle that gives all matter its mass.
Experts know that elementary particles like quarks and electrons are the foundation upon which all matter in the
universe is built. They believe the elusive Higgs boson gives the particles mass and fills in one of the key holes in
modern physics.

The Higgs boson is part of a theory first proposed by Higgs and others in the 1960s to explain how particles
obtain mass.The theory proposes that a so-called Higgs energy field exists everywhere in the universe. As particles
zoom around in this field, they interact with and attract Higgs bosons, which cluster around the particles in varying
numbers.

Imagine the universe like a party. Relatively unknown guests at the party can pass quickly through the room
unnoticed; more popular guests will attract groups of people (the Higgs bosons) who will then slow their movement
through the room.

The speed of particles moving through the Higgs field works much in the same way. Certain particles will
attract larger clusters of Higgs bosons — and the more Higgs bosons a particle attracts, the greater its mass will be.
Scientists have searched for the Higgs boson by smashing protons together at high energy in the $10 billion Large
Hadron Collider (LHC) at CERN in Geneva, Switzerland.

Inside the LHC, which is located 328 feet underground in a 17-mile tunnel and is the most powerful particle
accelerator ever built, high speed proton collisions generate a range of even smaller particles that scientists sift
through in search of a signal in the data suggesting the existence of the Higgs boson.The discovery of the Higgs
particle is an astonishing triumph of mathematics’ power to reveal the workings of the universe. It’s a story that’s
been recapitulated in physics numerous times, but each new example thrills just the same.




