UNIT VII
ELECTRICITY




Learn the words and phrases

Activity |.

electric circuit — erexkmpuune xono

hole — dipxa

electric plug — wmencenvua éunxa

nucleus — amommne s0po

a break in the path — pospus
CIIEKMPUUHO20 KOJlA

negatively charged — wuecamueno
3ap0diceHUl

current flow
el eKmpulmo-eo cmpijy

NPOMIKAHHA

positively charged — nosumusno
3apA0diceHUl

conductor — nposionux

resistance — onip

current electricity — erexmpuunui
cmpym

semi- conductor — nanienposionux

conductivity
e/1eKMpONnpoBIOHICHb

to attract — npumscysamu

Insulator — nenposionux, izonsmop

to repel — giowmosxysamu




Learn the word

Activity II.

Charge (n)

1) HaBaHTa)KCHHS, 3aBaHTAXKCHHS

2) 3apsin

3) mex. TOprOYa CyMIIII

4) TypOoTa, miKIIyBaHHS, OIS, HAIJIS,
5) miIomYHMM; OIIKyBaHa 0C00a,

6) BiAMOBINAIbHICTh; KEPIBHUIITBO

/) mpuIrC; HaKa3; JOPYyYCHHS, BUMOTA
8) miHa, mara (4acTo 3a IMOCIIYTH)

9) pl Butparn

10) macTym, Hamaj, ataka

Charge (V)

1) 3aBaHTaXYBaTH;

2) 3apspKaTi (aKyMyssiTop)

3) nopyyaTu, JOBIpSTH; 3000B'I13yBaTH
4) Haka3yBaru, BUMaraty, (I1aIeriomy)
5) HacuuyBaTH

6) npu3Hauatu (IICBHY IIHY)

/ 3AIIAMSITAH!

charge exchange — nepezasanmaosicenns
electric charge — erexmpuunuii 3apso
charge carrier — nociii sapsoy

fixed-charge rate — nocmiiina weuoxkicmo 3apsoy

power charge — cnoorcusarnns enekmpuxu

to build a static charge — nakonuuysamu cmamuunuii 3aps0

free of charge — 6esxowmosno




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

1. A force that exists only between charged molecules (ions) or surfaces. 2. Charge carriers are
particles or holes that freely move within a material and carry an electric charge. 3. He charged
her with cleaning up all the files over the weekend. 4. Gold is dissipated by sending a
powerful charge of electricity through it when in the form of leaf or thin wire. 5. The goods will
be delivered free of charge. 6. The small, positively-charged center of an Atom, in which
Protons and Neutrons are found. 7. | have fully charged up my laptop and phone. 8. Connect the
charger body to a powered AC outlet. 9. It seems also that the charge would increase with the
atomic weight of the element.10. When you call 411 on your cellphone, they charge you two
bucks. 11. In order to do this, we need to introduce new forces with new charge directions. 12.
My phone ran out of charge. 13. How much do you charge for a lesson? 14. Two groups of

warriors charged at each other. Attract

®> <O

Repel




Activity I11.
Read and translate the text:

Electricity is not just something you buy in a battery. It is one of the basic ingredients of the
Universe. Everything around us is made of invisible atoms. An atom consists of protons, neutrons
and electrons. Inside of the nucleus of an atom, you will find the protons and neutrons. On the
other hand, electrons orbit the nucleus of an atom, like the planets orbiting the sun. The electrons
are negatively charged. The neutrons do not have a charge, and the protons are positively
charged. Particles with the same kind of charge repel each other, while opposite charges attract.
When charges move, we get current electricity, which drives much of the modern world.

There are two types of electricity: static electricity and electrical currents. Static electricity
stays in one place. Electrical current moves and flows, like the current in the wires in a lamp.

We rarely notice the electricity all around us, because positive and negative charges usually
balance. However, when objects touch each other, electrons can hop between them. This may
leave each object with a static charge. A comb, for example, can strip electrons from hair, making
the hair positively charged.

Electrons can move more easily in some objects than in others. If you put a charge on things
like glass, plastic, rubber, and wood, that charge stays where you put it. We say the charges are
static, and we call this static electricity. Static electricity can happen on a dry winter day when
you walk across a carpet. You are actually building up loads of electrons on your skin. Charges
don't "want" to stay separated, however. There is always a tendency for charges to return to their
original locations, and all that is needed is a pathway for charges (electrons) to use. When you
touch a metal doorknob, for example, electrons can jump and give you a shock. Static charges
build up on clouds until they can hold no more. At that point, lightning can occur. The study of
electricity where the charges are not moving is called electrostatics.



Activity I11.
Read and translate the text:

__ Static electricity depends on electrons not being able to move around easily, so that
charge builds up in one place. But in some materials — mostly metals — electrons can move freely
to form an electric current. An electric current is measured by the amount of charge passing a
fixed point each second. There are many materials that allow charges to move easily. They are
called conductors. Conductors have the quality of conductivity. Not all substances are good
conductors of electricity, as a general rule metals are good conductors of electricity, whereas
nonmetals are poor conductors. The poorest of conductors are commonly called insulators or
nonconductors. There are a large number of substances that are neither good conductors of
electricity nor good insulators. These substances are called semi- conductors.

There are two different types of current in widespread use today. They are direct current,
abbreviated DC, and alternating current, abbreviated AC. An electric current which flows in the
same direction through a conductor or a current which does not change its polarity is called a
direct current or a continuous current. Its abbreviation is D.C. An alternating current flows first
In one direction and then in the other. An electric circuit is a path through which an electric
current flows. This is a complete path along which electrons can transmit their charges. An
electric circuit includes a battery, generator, or magnetic means for producing current flow. Some
portion of the circuit is made to do useful work. The circuit is said to be open when no charges
can move due to a break in the path. The circuit is said to be closed when no break exists-when
switches are closed and all connections are properly made.

Electricity is a crucial aspect of modern living and the economy. Electricity is used for
lighting, heating, cooling, and refrigeration, as well as to power appliances, computers,
electronics, industrial systems, and public transit systems.




Activity IV.

Answer the questions:

=

NOoO oA W

8.

9.

10. Does an ordinary pencil usually conduct electricity?

What are the forces of electrostatic attraction and repulsion between
charged objects caused by?

What is static electricity? How can it be produced?

How can charges be transferred from one material to another?
What is conductivity?

Can solids, liguids and gases conduct electric current?

How are the poorest of conductors commonly called?

What is the difference between an alternating current and a direct
current?

What is an electric circuit?

What is the open circuit? ?
@}




Activity V.
Decide whether each of the following statements is ‘true’ or “false’

Materials like glass and plastic are called semi-conductors.

When an electric charge is at rest it is spoken of as an electric current.

That kind of electricity created by batteries is called alternating current.

Electrons carry a positive charge while protons carry negative charge.

Particles with the same kind of charge repel each other.

You can find the protons and neutrons inside of the nucleus of an atom.

There are some conductors that are not metals.

Electrons can’t be removed from atoms.

10 Liquids and gases can’t conduct electric current even if there are enough free
electrons.

The conductor is the object that allows charge to flow. (

©o0o~NOOTAE WD

Current Source

i)

Voltage Source




Activity VI.
Insert the words into the following sentences:

1. .... depends on electrons not being able to move around
easily, so that charge builds up in one place. 2. The poorest of
conductors are commonly called ... . 3. An ... Is measured by
the amount of charge passing a fixed point each second. 4. In
most currents, the ... move more slowly than a snail. 5. ....
have free electrons, but not as many as conductors, and they
are not as easy to get moving. 6. Current in semiconductors
consists of the motion of holes in the ... direction and
electrons In the ... direction. 7. Current iIs the flow of ...
through a conducting medium, such as a wire. 8. A material
that Is a good conductor doesn’t give ... to the flow of charge.
9. A good conductor has high ... . 10. An ... Is a path through
which an electric current flows.



Activity VII.

Match the definitions with words.

1. |electric circuit |a) |the stable, positively charged nucleon

2. |particle b) |astable elementary particle having a negative electric charge

3. |electron c) |a substance that has an electrical conductivity that increases
with temperature and is intermediate between that of a metal
and an insulator

4. |semiconductor |d) |the quantity of unbalanced electricity in a body

5. |proton e) [the movement of electrically charged particles, or ions,
through solids, liquids, gases, or free space

6. |charge f) |an extremely small piece of matter;

7. |wire g) |a metal conductor that carries electricity over a distance

8. |electric h) |a (usually closed) path along which electricity can flow

current




ACTIVITY VIII.
PAY ATTENTION TO THE FOLLOWING FACTS:

Electricity travels at the speed of light, which is 186,000 miles
per second.

When lightning strikes, it flows from the cloud to the ground, but
the part we see is the charge going from the ground back up
into the cloud.

The first and only country that relies only on renewable sources
for electricity is Iceland. Iceland is the country that uses the most
electricity annually. Their consumption is about 23% more than
the U.S.

Electricity is present in our bodies — our nerve cells use it to pass
signals to our muscles.

Together, the power generated by all 86 billion neurons in the
brain would be enough to power a low-wattage light bulb.

Electric fields work in a similar way to gravity. Whereas gravity
always attracts, electric fields can either attract or repulse.

10% of the energy in a light bulb is used to create the light it
produces. 90% of the energy creates heat.

Thomas Edison invented almost everything we use for electricity
in our homes. That includes meters, fuses, sockets and switches.

It’s not always safe to touch metal objects like train tracks or
fences while standing next to electric lines due to the risk of
being electrocuted.

When you get shocked from touching live wires, electrons jump
between atoms inside your finger causing pain.




Activity IX. Put questions to the following sentences.

1. There are two types of particles known as positive charges and negative charges.
(Disjunctive)

2. Electrons can be removed from atoms. (General)

3. The magnitude of the force between two charges depends on their size, distance apart, and the
substance they are in. (What..."?)

4. All substances are made up of atoms, which consist of a nucleus and orbiting electrons.
(Disjunctive)

5. The positive and negative charges cancel each other to a large extent. (General)

6. This results from a phenomenon called electrostatic induction. (Alternative)

7. Electrons and positively charged ions move in opposite directions through the material.
(Alternative)

8. The forces of electrostatic attraction and repulsion between charged objects are caused by the
electric fields associated with them. (What...
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Activity X.
Find English equivalents
CICKTPUYHE MOJIE
MPUTATAHHS PI3HOMMEHHUX 3apsi/iiB
BIAIITOBXYBAHHS OJJTHOMMEHHMX 3apsIIB
HaM1BIIPOBIHUK
I1EIECKTPHUK
130JI9TOP
IIO3UTHBHI 1 HETaTUBHI 10HU
JIPKH 1 €JICKTPOHHU
B1JIbH1 €JIEKTPOHHU
3apsAKeHa YaCTUHKA

HOCIA CTPyMY
EJIEKTPUYHE KOJIO

Harpyra
€JIEKTPOJII3 B €JICKTPOJIITaX




Find Ukrainian equivalents:

a current-carrying wire

Activity XI.

direct current

to push the electrons back and forth
lectric resistance

high voltage

to reduce the voltage

to carry a charge

the amount of the charge

to be trapped inside the nucleus

to escape the nucleus

to repulse each other

current intensity




Activity XII.
Translate into English

1.EneKTpUYHUM CTPYMOM HA3UBAETHCS BIOPSIAKOBAHUN PYX 3aps/PKEHUX YaCTUHOK. 2.
Hocisamu cTpymy B pI3HUX CEpPEIOBHUIIAX MOXKYTh OyTH pi3HI YaCTHHKU: B METajax -
€JICKTPOHHU, B HAIIBIPOBIAHUKAX - E€JIEKTPOHU 1 MIPKH, B EJICKTPOJITaX - 10HU. 3.
PeuoBuHHU, 110 MOPOBOASATH €IEK-TPUYHUM CTPYM, HA3UBAaIOTh IPOBIAHUKAMH. 4.
Hocissmu cTpymy B MeTajax € BiJIbHI €JeKTpOHM. 5. HamiBNpoBITHUKHU MOAUISIOTH Ha
JBa BHUJM 3aJI€KHO BiJ TNEPEBAXKAKUOr0 THUITY HOCIIB EJIEKTPUYHOIO 3apsmay, IIo
CTBOPIOIOTH €JIEKTPUYHHUI CTpyM. 6. EJEKTpONpOBIAHICTh PEUOBUH XapaKTEPHU3YEThCS
HAsIBHICTIO BEJIMKOI KUIBKOCTI BUIBHUX 3apsiAiB Ta iX pyxjiuBicTio. /. [Ipu HarpiBanHi
TIETIEKTPUKIB 3 SBJISETHCS HE3HAYHA KIJIbKICTh BUIBHUX 3apsjiB, TOMY HPOBIIHICTH
TPOXH MOKpAIIYEThCS. 8.5KI0 HAMBIPOBIIHUK HArpiTH, TO €JIEKTPOHU IOYHYTH
BIIPUBATUCh BIJI CBOIX aTOMIB, a Ha iX MICIIl BUHHUKHE AipKa ((paKTUYHO MO3UTHBHHUUI
10H), SKIH TPUNHCYIOTh IO3UTUBHUN 3apsa. 9. ATOM CKIIaJaeTbCs 3 TO3UTHBHO
3apsJKEHOI0 sJipa Ta EJIEKTPOHIB, sIKi 00epTaloThCs HABKOJIO sJApa Ha TMEBHUX
BijgcTansx (opOirax). 10. EmekrpuuHmii omip MeTaaiB 3yMOBJICHHH ydapaMu PyXOMHX
BUIBHUX €JICKTPOHIB 00 BY3JIM KpHUCTaIlyHOI rparku merany. 11. Cuma ctpymy Ha
OJIHOPIJIHIN NUISHII KOJa OpsIMO IPOIOpIiiiHAa MpHUKIaJCHIA Hampy3i Ta 0OEpHEHO
nponopiiiiHa onopy i€l auistHKU. 12. J[j19 mpoXoKeHHSI €IEKTPUYHOTO CTPyMYy MO
NPOBIAHUKAX  E€JIGKTpUYHE  KOJO  Mae  OyTu  OOOB’S3KOBO  3aMKHCHMM.
13. HaniBnpoBiAHUKH — 11€ PEUYOBUHHU, B SIKUX €JICKTPOIPOBITHICTh 3aiiMae MPOMIKHE

1\/!'1["TTQ 1\/!'1’\1/' ‘I—I'Y\f\D1 TTOTAL ANATY 1 TI'1Q1'I'QD"T‘1’\T}I"[I‘Q1\/TTJ



WORD STUDY €

1W. Choose the correct item.

1.

The idea behind biofuels is simple: any carbon relising/released when they burn
should be balancing/balanced by the carbon absorbing/absorbed during the
growth of the plants that are their raw material, making/made them carbon
neutral.

. Turning/turned food crops into fuel creates financial competition between rich

consumers wanting/wanted fuel and poor consumers wanting/wanted food, for
both the crops themselves and the land using/used to grow them.

. Creating/created palm oil plantations destroys land with some of the highest

biodiversity in the world and contributes to the loss of habitat of many animals
including/included the orangutan, which is threatening/threatened with
extinction, as it loses habitat and is also killing/killed as a pest of the young oil
palms.

. Much research has been done and is ongoing to overcome these problems:

avoiding/avoided dependency on food crops and increasing/increased the
efficiency of fuel production to reduce the amount of land requiring/required.

. This contributes to their improving/improved efficiency — for example, a 50%

reduction in emissions is achieved using/used ethanol producing/produced from
grasses growing/grown on the American prairies comparing/compared to 20%
from corn.



WORD STUDY

2W. Match the common prefixes with the correct meaning.

3W.

over
mis
out
Cco

re
ultra
ex
de

. under

O©ONOORAEWLN

a. too much

b. better/more than
c. badly

d. extremely

e. former

f. opposite

g. with

h. too little

I. again

Underline the odd one out in each group.

under
Cco

re
over
mis
out
ultra
ex
de

O©ONOOAEWN

a. Perform /rate /charge / require

b. Worker /author / student / user

c. New / place / generate / decide

d. Consumption / come / increase / supply
e. Understand / look/ estimate / adjust

f. Class / require / do / drive

g. Modern /big/ efficient / high

h. President / director / year / boss

I. Regulate / activate / motivate / process




WORD STUDY 0

4W. Underline the most appropriate word in each sentence.

1. The hair-drier is fitted with a three point cable/pjug/socket.

Don't touch that wire! It's live/lively/living.

This small vacuum cleaner is motivate/powered/run by batteries.

The set wouldn't work because there was a faulty connection/joint/link.
| can't use my drill here. The lead/plug/wire isn't long enough.

Turn off the mains first in case you get a/an impact/jolt/shock.

Oh dear the lights have gone off! The cable/fuse/safety must have gone.
The appliance is powered by a small electric engine/machine/motor.

9. Jim has just started work as an electrical/electricity/electrician engineer.
10.1 can't undo this nut. I need a larger bolt/screwdriver/spanner.

5W. Decide how many of the words from the box will go into each sentence.

N ORWDN

extensively broadly largely practically invariably
considerably widely literally effectively relatively

1. The music from the four loudspeakers was ... deafening.

2. The factory is ... now given over to the manufacture of spare parts.

3. It has been ... rumored that Mr. Murrell is about to be arrested.

4. The weather ... changes for the worse whenever we go on holiday.

5. ... speaking, I would agree with Jane Bowling, though not entirely.

6. The decorating is ... finished, and we should have everything ready soon.
7. We thought that this year's exam paper was ... easy.

8. Her career ... ended after her injury, although she did play again.

9. The government will be ... encouraged by these latest figures.

10. The theatre was ... damaged in the explosion and will have to close.



WORD STUDY Q
6W. Match each problem (a-j) with a solution (1-10). =

The door squeaks.

The battery is dead

The pencil is blunt

The screw is coming loose

My watch has stopped

The car seat is too far back

The light bulb is flickering

The car's got a few things wrong with it
The wall looks very bare

©ONOOAEWLN

a) It needs servicing.

b) It needs tightening.

c¢) It needs painting.

d) It needs oiling.

e) It needs re-programming.
f) It needs recharging.

g) It needs sharpening.

h) It needs winding up.

i) It needs replacing.

7W. Match the antonyms.

\erbs

1. Increase a. keep

2. push b. sell

3. buy C.goup

4. drop d. decrease

Nouns

1. wholesale a. vendor
2. shrinkage b. retail

3. customer c. likeness
4. subscriber  d. growth

5. distinction  e. publisher




ADDITIONAL READING PASSAGE

Text 1

Atomic energy

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

Man has, however, learned the secret of the atom. He has learned to split atoms in order to get great
quantities of energy. At present, coal is one of the most important fuels and our basic source of energy. It is
quite possible that some day coal and other fuel may be replaced by atom-ic energy. Atomic energy replacing
the present sources of energy, the latter will find various new applications.

The nuclear reactor is one of the most reliable "furnaces" producing atomic energy. Being used to
produce energy, the reactor produces it in the form of heat. In other words, atoms splitting in the reactor, heat
Is developed. Gas, water, melted metals, and some other liquids circulating through the reactor carry that heat
away. The heat may be carried to pipes of the steam generator containing water. The resulting steam drives a
turbine, the turbine in its turn driving an electric generator. So we see that a nuclear power-station is like any
other power-station but the familiar coal-burning furnace is replaced by a nuclear one, that is the reactor
supplies energy to the turbines. By the way, a ton of uranium (nuclear fuel) can give us as much energy as 2.5
to 3 million tons of coal.

We might mention here another important achieve-ment, that is, the first nuclear installation where

thermal energy generated in the reactor is transformed directly into electrical energy.
The importance of atomic energy will grow still more when fast neutron & 9 } 9 rg -

reactors are used on a large scale. These reactors can produce much more I




UNIT VIII

MAGNETISM




Learn the words and phrases

Activity |.

alloy — cnnas

susceptibility — vymausicme

atomic dipoles — amomnuii

OUNOJIb

to align — sunpsmasmu

field lines — ainii nona,|to  overwhelm — nociunamu,
CUNOBI JIIHIT OXONJII08aAMU
Inducing field —|ferromagnetic — gpepomacnimmui

IHOYKMueHe noiie

magnetic field — maenimne

noJjie

paramagnetic — napamaenimuui

pole — nonoc

unspecified

BUBHAYECHUU

MOYHO HeE



Activity 1.
Study the words and phrases. Translate the sentences paying attention the words and phrases in bold.

Field (n) Field (ad))

1. mome, nyr; Benmukuii mpocTip |1) doHOBHI

2) MaliTaHYHK, TIJI0IIaIKa 2) nepedepiitHuii
3) eeon. pomoBUIIE

4) mone 6010, ONTBA

5) ranny3p, chepa IisIBHOCTI

6) cney. Tojie, 00MacTk ramysb, cdepa TSIBHOCTI

7) TCKCTOBC I10JIC cner. 1o, 001acTh

v 3AITAM’SITAU!

1) active field — axmusne none

2) attribute field — none ampubyma

3) calculated field — o6uucrosane none

4) category field — none kamezcopii

5) constrained field — none 3 oomesrcennsim
6) field magnet — inoyxmop




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

1. The office park used to be a soccer field. 2. The farmers were scattering seed on the fields. 3.
That's not my field but I'm not sure if anyone is producing serious study. 4. The pace of
advancement in the field of robotics and nanotechnology roughly doubles every couple of years.
5. After growing wildly for years, the field of computing appears to be reaching its infancy. 6.
Your question is shown on the top left. Type your answer in the edit field. 7. In the darkness these
electric fish hunt by detecting distortions in the electric field they create around their bodies. 8.
When two objects have different charges a field exists between them. 9. It is possible to use a
magnetic field inside the heating colil to stir fluids with a magnetic stirrer. 10. The results of the
field and laboratory work confirmed the existence of radiological contamination at two locations
only 11. We welcome the increased budget for fighting disease and for medical support in that
field.




Activity I11.
Read and translate the text:

In studying the electric current, the following relation between magnetism and the electric current can
be observed; on the one hand magnetism is produced by the current and on the other hand the current is
produced from magnetism.

It has been known for centuries that certain black, heavy stones have the property of attracting iron, this
property being called magnetism. A body that exhibits magnetism is called a magnet. The two parts of a
magnet that show the strongest magnetism are called the North pole and the South pole.

Magnets not only affect ordinary iron, but they affect one another. When a pole of one magnet is brought
toward a pole of the second magnet, they will repel if both are north poles or both are south poles, but they
will attract if one is a north pole and the other a south pole. Magnets can do this because they are surrounded
by a magnetic field. It is the magnetic field that creates the force (a push or a pull) on other magnets or
magnetic materials in the field. The magnetic field gets weaker as you get farther and farther away from a
magnet; so magnets can be very strong up close, but they do not have much of an effect on objects that are
very far away.

Magnetic fields are invisible; you cannot see them with your eyes. So, how do we know they are there,
or what they look like? Scientists represent the invisible magnetic field by drawing magnetic field lines.
These are lines that point from the north pole to the south pole outside of the magnet (inside the magnet they
point from the south pole to the north pole). The magnetic field is strongest where these lines are bunched
closely together, and weakest where they are spaced farther apart.

Magnetic fields are different from electric fields. Although both types of fields are interconnected, they
do different things. The idea of magnetic field lines and magnetic fields was first examined by Michael
Faraday and later by James Clerk Maxwell. Both of these English scientists made great discoveries in the
field of electromagnetism.



Activity I11.
Read and translate the text:

Magnetism is one of the fundamental properties of matter. All substances — even those such as glass, plastics, and
wood, for example — exhibit magnetic properties to some extent, although most materials do so to such a minute degree that
they are generally regarded as nonmagnetic. Only the metallic elements iron, nickel, and cobalt, and certain of their alloys
(such as steel) are strongly magnetic; such substances are described as being ferromagnetic.

In general all materials can be classed as diamagnetic, paramagnetic, or ferromagnetic. Each behaves in a characteristic
way when placed inside a current-carrying solenoid (that is, in a uniform magnetic field), depending on the electronic
structure of the atoms and the arrangement of the atoms themselves within the material.

In a piece of diamagnetic material (such as bismuth or copper), the electrons in each atom are arranged so that their
magnetic effects cancel out each other; hence a diamagnetic substance has no overall magnetic field associated with it. If a
bar of the material is placed in an inducing field, however, the electron paths are slightly distorted. As a result, the substance
becomes very weakly magnetized, but in the opposite direction to that of the inducing field. Hence the susceptibility (the
ratio of the induced to the inducing magnetic field) of diamagnetic materials is very small and negative (typically about — 10-
%). If a bar of diamagnetic material is freely suspended in a strong uniform magnetic field, it aligns itself across the field.

In a paramagnetic material (such as platinum or aluminum) the magnetic effects of the electrons do not cancel
completely and each atom acts like a minute, weak bar magnet. Under normal circumstances, these atomic dipoles are
oriented at random and there is no overall magnetic effect. Under the influence of an inducing field, however, the dipoles
tend to align with the field. As a result, the magnetic field induced in the substance is in the same direction as that of the
inducing field, and a freely-suspended bar of paramagnetic material therefore aligns itself with the inducing field. But the
dipole alignment is not complete and so the induced magnetism tends to be weak, although it is still strong enough to
overwhelm the diamagnetic effect. The susceptibility of paramagnetic substances is small and positive (in the order of +10-3).

Many substances are paramagnetic, but very few exhibit the third and most important form of magnetism —
ferromagnetism. Ferromagnetic materials, such as iron and cobalt, display paramagnetic behavior, but much more strongly
than most paramagnetic substances because many more atomic dipoles align when in an inducing field. Thus ferromagnetic
materials have large, positive susceptibilities (often greater that +103).



Activity IV.

Answer the questions:

oW

o o

8.
9.

What is magnetism?

What is a magnet? What types of magnets do you know?
Do all substances exhibit magnetic properties? —E

What happens when a pole of one magnet is brought toward a pole of the second
magnet?

What substances are generally regarded as nonmagnetic ones?

What types of magnetism can you name?

What influences the behavior of a material when placed inside a current-carrying
solenoid?

What materials are called diamagnetic?

What is the most important form of magnetism?

10. How do atomic dipoles in a ferromagnetic material act when in an inducing field?
11.What happens to the compass needle as the compass moves around the wire carrying

electrical current?



Activity V.

Decide whether each of the following statements is ‘true’ or “false’

1. All magnetic effects are caused by movements of electric charges.

N

o O~ W

It is the electric current that creates the force on other magnets or magnetic materials in the
field.

Not all substances exhibit magnetic properties.

The metallic elements such as iron, cobalt, bismuth are regarded to be ferromagnetic.
Solenoid can be described as a uniform magnetic field.

The behavior of a definite material placed inside a current-carrying solenoid depends only on
the electronic structure of the atoms within the material.

7. Adiamagnetic substance has no overall magnetic field associated with it.

9.

The ratio of the induced to the inducing magnetic field is called the susceptibility of a
material.
Only diamagnetic materials possess negative susceptibilities.

10. Only the metallic elements are strongly magnetic.



Activity VI.

Match the definitions with words:

1. magnet a) |force by which two bodies are pulled toward each other; opposite
poles attract each other.

2. |field line b) |area around the magnet where magnetic forces represented by lines of
force are exerted, resulting in electron movement.

3. |south pole c) |line separating the north and south lines of the magnet and exhibiting
no magnetic phenomena.

4. |neutral line d) |end of the magnet to which the field lines are directed and around
which the exterior magnetic action is intense.

5. |attraction e) |imaginary line representing the direction of the magnetic forces
between the north and south poles.

6. |repulsion f) |body producing an exterior magnetic field; it attracts iron, nickel and
cobalt as well as their alloys.

7. |north pole g) |end of the magnet from which field lines originate and around which
the exterior magnetic action is intense.

8. |magnetic field h) [force by which two bodies push against each other. Two poles of the

same orientation (both positive or both negative) repulse each other.




Activity VII.
Insert the words into the following sentences: direction, nucleus, orbits, poles, particles, wires, field
lines, electrons

1. The ... in each atom are arranged so that their magnetic effects cancel out each other. 2. If you
place an object in a magnetic field, it will be affected, and the effect will happen along ... . 3.
Two ... , with current flowing, when placed next to each other, may attract or repel like two
magnets. 4. Magnetic fields force moving electrically charged ... in a circular or helical path. 5.
At the ... of a magnet, for example, where the magnetic field is strong, the field lines are crowded
together, or denser. 6. Metals, like copper, have electrons that are moved easily and can be readily
moved from their ... . 7. A magnetic field is also created when electrons rotate around a ... and
when they spin while in orbit. 8. Atoms such as iron have most of their electrons aligned in the
same ....

Activity VIII. Put the words in the brackets into English:

1. At the atomic level, magnetism is the result of (pyxy) by electrons, (necamueno 3apsooiceni)
subatomic particles, relative to one another. 2. Every magnet has two (rozrocu): the (nisniunuii)
pole and the (miBaennwuii) pole. 3. Magnets (sniusaroms) one another. 4. The North Pole of one
magnet (siowmosxye) the Norths Pole of another magnet. It is the same with the South pole. 5.
The North Pole of one magnet (npumseyc) the South Pole of another magnet. 6. Almost all metals
are good (nposionuxu) of electricity. 7. Magnetic fields are areas where an object exhibits a
magnetic (enius).



Activity IX.
Choose the correct answer:

1. Magnetism has the property of attracting ...

a) glass, paper; b) metals, iron

2. A magnet shows the strongest magnetism at ... A ¥
a) the North pole; b) the South pole; c) either pole

3. Amagnet ...

a) repels another magnet; b) attracts another magnet.

4, A magnetic field is the region in which ...

a) electric forces act; b) magnetic forces act.

5. Glass, paper, rubber are ...

a) conductors; b) insulators.

6. Copper is ...

a) the worst conductor; b) the best conductor.

7. Two poles that are the same (like north and north) ... each other apart.
a) push b) pull

8. Liquid oxygen

a) magnetic b) paramagnetic
9. Does distance strengthen or weaken a magnet's ability to attract a steel object?
a) It weakens it. b) It strengthens it.

10. There is more than one type of magnetism. Which is the strongest and most persistent type?
a) paramagnetism b) diamagnetism c) ferromagnetism



Activity X.
Fill in the prepositions, if necessary.

All substances exhibit magnetic properties _ some extent, although most _ materials do so
_____such a minute degree that they are generally regarded _ nonmagnetic. 2. Each material
behaves  a characteristic way when placed inside a current-carrying solenoid, depending
_____the electronic structure _ the atoms and the arrangement _ the atoms themselves
within the material. 3. In a piece of diamagnetic material such __ bismuth or copper, the
electrons __ each atom are arranged so that their magnetic effects cancel ~ each _ other.
4. If abar __ the diamagnetic material is placed __ an inducing field, the electron paths are
slightly distorted . 5. normal circumstances, these atomic dipoles are oriented
random and there is no overall magnetic effect. 7. Under the influence _ an inducing field the
dipoles tend _ align __ the field. 8. Ferromagnetic materials display __ paramagnetic
behaviour, but much more strongly  most paramagnetic substances.
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ACTIVITY XI.
PAY ATTENTION TO THE FOLLOWING FACTS:

Scientists measure magnetic fields with an instrument called a
agnetometer. The instrument can also be used to measure
he magnetism in ancient rocks.

he Earth’s magnetic field is 1,000 times weaker than a
ypical bar magnet.

Earth, Saturn, Jupiter, Neptune, and Uranus are the only
planets in our solar system with magnetic fields.

Magnets will always have two poles, magnetic north and
magnetic south. Even if you cut them in half, the
remaining pieces will still have a north and south.

Magnetic poles are always moving. The poles move an at
average speed of 27 miles (43 kilometers) per year.

Many animals can actually sense magnetic fields. Birds,
bees, whales, sharks, and turtles all use the Earth’s
magnetic field to guide their behaviour.

If you tie a bar magnet to a piece of wood and place itin a
bowl of water, it will slowly rotate and the north pole of the
magnet will point to the north pole of the earth.

If you put a bar magnet under a sheet of paper and scatter
iron dust lightly over the top, you will suddenly see the
invisible magnetic field as the particles stick to it.

Heating a magnet or hammering it, will cause it to lose its
properties.

Magnets are dangerous. If you trap yourself between two
magnets, you could cause yourself a serious injury!

"l '




Find Ukrainian equivalents:

Activity XI1.

fundamental properties

to some extent

the property of attracting

are generally regarded as

a current-carrying solenoid

magnetic field gets weaker

electron paths

to have an effect on objects

© oo N AW

to represent the invisible magnetic field
10 to be bunched closely

11. under normal circumstances

12. at random

13. the strongest magnetism

14. a freely-suspended bar




Activity XII1I.
Find English equivalents:

MPOSIBJIATA MATHITHI BJIACTHBOCTI
OiJIbIIiCTH MaTepiaJiB
HesiKi 3 CIIABIB
3aJ1€KATH BiJl €JICKTPOHHOI CTPYKTYPH aTOMIB
BCepeneHi marepiaay
PO3TANIOBAHI TAKAUM YHHOM, IO
HEUTPAJTI3YIOTh OIUH OJHOTO
MPOTUWICKHUNA HATIPAM
MArHiTHA CIPUNHATIUBICTH
HEe3HAYHHUH, CJIA0KHUN MArHiT
Ii/X Ti€H0 IHAYKOBAHOTO MOJIA
TAKUHl 2Ke HANIPAM
AMIOJIbHA CHHXPOHI3aIiA
MPOSABJISITH MOBEAIHKY MapaMarHeTUKIB




Activity XIV.
Translate into english:

Ax 1o noyatky XIX CTOJITTA €NEKTpH4YHI Ta MAarHiTHI sSBUINA Oyiau JUIS JIHONEH
BEJIMKOIO TAEMHMIIEI0. A MarHiTaMm IPUIMCYBalI¥ HEMMOBIPHI BJACTUBOCTI. BBaxkaocs,
10 1IX CTBOPWJIH 3711 IEMOHH Ha 3aruOeip JIIOISM, a KOPUCTh BOHHM IPUHOCATH TUIBKH
3701iM, 00 3 IXHBOKO JOIIOMOI'OK0 MOKHA JIETKO BITYMHATH 3aMKHEH1 AaBepl. HixTo He
CIPUIHAB OM CEPUO3HO IYMKY PO TE, 110 MAarHETU3M IOB'SI3aHUM 3 €JIEKTPHUKOIO.

OnHak Amnep BHCYHYB TEHIQIBHY 11€H0: Mar”iT € CYKYIIHICTIO €JIE€MEHTAPHUX
Kpyropux cTtpyMiB. CTpyMH B3a€MOAIIOTE MDK CO0010. SKIIO MarHiTH MOXYTb
IPUTIATYBAaTUCh 1 BIAINTOBXYBAaTUCh, TO YM HE POOUTUMYTh TaK IPOBIAHUKH, IO SKUX
Ttede cTpymM? Take mnpumymeHHs 3poOMB Ammep, 1 oApasy X IMIATBEPIUB 1€
EKCIIEPUMEHTAJIBHO: Y35B J1Ba IIPOBIIHUKHY 1 IPOIYCTUB Yepe3 HUX cTpyM. Komu Hampsm
CTpyMy B MpPOBIJHMKAaxX OyB OJHAKOBUM, BOHM IIPUTATYBAJIUCh, KOJIM DI3SHHUM —
BIIITOBXYBaJIMCh. CaMe 3 IBbOr0 1 BUXOJUTh 3HAMEHWUTUH 3aKOH AMIlepa — 3aKOH
B3a€MO/Ii1 cTpyMiB, chopmynboBaHuii y 1820 porii.

v~ v
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WORD STUDY

1W. Read the following sentences and determine the meaning of "would" in each sentence based on the
context. Choose the correct meaning from the list provided.

1)
2)
3)
4)
5)

Past tense of "'will"* (future in the past) 1) Expressing desire or preference
Conditional mood 2) Assumption or probability

Polite request or offer 3) Polite suggestion 0
Habitual action in the past 4) Polite past refusal ,

Indirect speech (reported speech)

Meaning Options:

N GRWNE

If the friction on the surface were reduced, the object would slide more easily.
He said he would come to the physics club meeting.
| wish | would understand these equations better.
The professor said she would explain the concept again if necessary.
When | was in high school, I would conduct simple physics experiments in my garage.
Would you mind passing me the ruler, please?
If the angle of the incline were steeper, the object would accelerate more quickly.
She mentioned that she would prefer studying quantum mechanics over classical physics.
We knew that the ball would fall to the ground due to gravity.

. The teacher asked if anyone would volunteer to demonstrate the experiment.

. During the presentation, she mentioned that they would calculate the velocity using the given data.

. He explained that the motion of the pendulum would follow a predictable pattern due to its length.

. Last week | was invited to play tennis, but | had my exam the next day, so I had to tell that I would

have loved to, but | needed to study.



WORD STUDY
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2W. Match each numbered sentence on the left with the letter of the corresponding meaning
of the modal verb ""must'* on the right.

1.

B~ W

8.

9.

| can't find my keys anywhere, so they must be in the
living room.

You must complete your homework before the due
date.

The weather is getting cloudy; it must rain soon.
Students must not use their phones during the exam.
If you want to improve your skills, you must practice
regularly.

He said he must have left his bag at the restaurant.

As a citizen, we must participate in the community
clean-up.

This is a critical situation; we must act quickly.

Must | remind you to be respectful to your teachers?

10.The instructions are clear; you must follow them

precisely.

A. Obligation or Necessity
B. Strong Probability

C. Deduction or Inference
D. Prohibition

E. Advice
Recommendation
F. Certainty in the Past

G. Duty or Responsibility

H. Assumption or Conjecture
l. Insistence

J. Polite Request

or  Strong



worDSTUDY %

3W. Choose the correct linking word from the list to complete each sentence. Use each linking
word only once : in order to, unless, although, besides, due to, despite, whereas, unlike

1.

2.
3.
4.

...magnets can attract or repel other magnets, they do not require
physical contact.

... Its simplicity, the compass remains a crucial tool for navigation.

... the strong magnetic field, the metal object remained unaffected.
You need to use an electromagnet ...generate a magnetic field for the
experiment.

. ... the attractive force of magnets, repulsion is equally important in

various applications.

. The soft magnetic materials are easily magnetized and demagnetized,

...the hard magnetic materials maintain their magnetization over a
long period.

. .... permanent magnets, electromagnets can be easily controlled by

adjusting the current flowing through the coils.
. the magnetic field is strong enough, the paperclip won't be
attracted to the magnet.



WORD STUDY
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4W. Study the different meanings of the word SINCE and translate the fdllowing sentences:

NMpUMMEHHUK Cnony4Huk MpucnisHMK
3 3 TOTO 4acy, siK TOMY
B1J ITICJIS TOTO, SIK B1JITOJT1
OCKUILKH IT1CJIS TOT'O
yepes Te, 110
pas

1. Many of them have since disappeared.

2. The image has remained in my memory ever since.
3. It is a paradox that computers need much maintenance,

people time.
4. Since then, progress has been extremely quick.

since they are meant to save

5. This model has been used in many countries since, but not in the UK.
6. Since air passes over the wet sleeve, water is evaporated and cools the wet bulb

thermomenter.

7. His work was not excepted since there were a lot of mistakes in it.
8. Humans have a special connection to the freshwater biome since they can’t live

without It.

9. This is the greatest scientific discovery since Copernicus.
10. The lawyer advised me to drop the case, since there was no chance of winning.




ADDITIONAL READING PASSAGE

Text 1

Magnets are things that produce a magnetic field, a force field that either draws or
repels certain materials, such as nickel and iron, but what are the magnets and what are
the distinct magnet kinds? The three types of magnets are temporary, permanent, and
electromagnets. Magnets are categorized by their source of magnetism.

Temporary magnets become magnetized in the presence of a magnetic field. They lose
their magnetism gradually, when the magnetic field is removed. Some irons and iron
alloys, as well as paper clips and nails, function as temporary magnets.

Permanent magnets do not easily lose their magnetism. These magnets may be
naturally-occurring (“rare-earth”) elements, or chemical compounds.

Permanent magnet examples include Alnico (an alloy of aluminum, nickel, and cobalt)
and ferrites (ceramic-like material made from a mix of iron oxides with nickel,
strontium, or cobalt).

Electromagnets are created by running an electrical current through a coil with a metal
core. The energized coil creates a magnetic field. When the current is shut off, the
magnetic field disappears.

Electromagnets are preferred for applications that require strength including rail
road tracks, motor engines, MRI machines, and cranes. They’re also used in computer
and television hardware.




| ADDITIONAL READING PASSAGE

Text 2

Various Applications and Uses of Magnets
We might be using computers in our day-to-day lives but never wondered about the presence
of a magnet inside it. Magnetic elements on a hard disk help to represent computer data,
which is later ‘read’ by the computer to extract information.
Magnets are used inside TVs, sound speakers and radios. The small coil of wire and a magnet
inside a speaker transforms the electronic signal to sound vibrations.
Magnets are used inside a generator to transform mechanical energy into electrical energy. In
contrast, other kinds of motors use magnets to change electrical energy to mechanical energy.
Electrically charged magnets can help cranes to move large metal pieces.
Magnets are used in filtering machines that separate metallic ores from crushed rocks.
It is also used in food processing industries for separating small metallic pieces from grains
etc.
Magnets are used in MRI machines which are used to create an image of the bone structure,
organs, and tissues. Even magnets are used to cure cancer.
At home, you use magnets when you stick a paper on the refrigerator in order to remember
something. Attaching a magnetic bottle opener to the fridge can come in handy.
We often use pocket a compass to find out directions when we are on a trek. The pocket
compass uses a magnetic needle to point north.
The dark strip on the back of debit and credit cards is magnetic and is used to store data like
computers’ hard drives.
Magnets can help collect all the nails which are scattered on the ground after a repair job.




