Unit 1

WHAT IS PHYSICS?




Learn the words and phrases

Activity .

a branch — canysw, pozoin

particle — vacmxa, uacmunxa, opioka

approach — nioxio

phenomenon — seuwe

attempt — cnpoba

quality — sxicme

complicated — ckraonuii

quantity — kizekicmo

constituents — cxraoosi

surface — nosepxms

dueto — uepes, sionosiono oo

thermal — mennosuii, mepmiunuii

exceptions — sunsmxu

volume — mom, 06 ’em, emkxicmo

expansion — posuiupenns

to cover — oxonarosamu

inertia — inepyin

to design — pospobrsmu

infinite — neckinuennuu, nezniuennul

to discover — siokpusamu

interaction — zaemo0isn

to emerge — 3 seramucs

magnitude — seruuuna

to include — sxarouamu

medium — cepedosuwe

to supplement — donosurosamu

observation — cnocmepeosicenns

to transverse — nepemunamu




Study the words and phrases.

Activity Il.

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

Rate (n)

1)  po3mip, NOKa3HUK, IHIIEKC
2)  TemI, MBUIKICTh

3)  BiACOTOK

4)  HOpMa, CTYIIiHb

5) Tapug, po3uinka

6) Kypc

7)  cTaBKa, MPOMOPILs

8)  MicieBuil IOJATOK

9)  mex.Butparu (BoaH)

Rate (v)

1) xnacudikyBatu, po3mIsIaTUC
2)  1iHyBaTu

3) oOuucmroBarH, TapudiKyBaTu

4)  BKa3zyBaTW 3HaYCHHS MapaMeTpiB
5)  oOkmagaTH MICIIEBHM I10JaTKOM
Rated (adj)

1) HoMiHATBHUI

2)si0oHeceHull 00 NesHO20 K1acy

heart rate — nyzsc

at any rate — y 6yos-axomy paszi

flow rate — posxio narusa

rate of growth — memn 3pocmanns

interestrate — po3mip BiZICOTKOBOT CTaBKH
decayrate —nocmiiina poznady

reductionrate - weuoxicmo 3meHuLeHHs.
radiationrate — inmerncusnicmos onpominioeanHsi
samplerate - vacmoma eubipxu

BAITAM’SITAM!




Activity Il.
Study the words and phrases.

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

1. Wood burns at a fairly even rate.

2. Velocity is the rate of change in position within given time.

3. Two researchers in the US are making the bold claim that nuclear decay rates are not

constant, as is widely thought.

If supported, this option allows you to set the rate at which keycodes are generated while a

key is pressed.

Gold was rated highly among the Romans.

Australia's unemployment rate rose to 6.5% in February.

Mass Flow Rate is defined as the rate of movement of fluid mass through a unit area.

At this rate we'll have twelve pints in less than two hours.

Such comparison gives curious information as to the rate of growth.

0. The rise in q and Q indicates that the diminished rate of dissipation is most marked for
positive charges, and that negative ions are even more reduced than positive

11. At any rate, the deaf-blind cannot learn to use signs.
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Activity IlI.
Read and translate the text

What is your first reaction when you hear the word “physics”™? Did you
imagine working through difficult equations or memorizing formulas that seem to
have no real use in life outside the physics classroom? Many people come to the
subject of physics with a bit of fear. But as you begin your exploration of this
broad-ranging subject, you may soon come to realize that physics plays a much
larger role in your life than you first thought, no matter your life goals or career
choice.

Physics is the science aimed at describing the fundamental aspects of our
universe. This includes what things are in it, what properties of those things are
noticeable, and what processes those things or their properties undergo. In simpler
terms, physics attempts to describe the basic mechanisms that make our universe
behave the way it does.

Physicists try to answer fundamental questions. What is the world made of?
How do these parts interact? How do relatively simple laws of nature give rise to
complicated behaviors? Physicists hunt for new phenomena, and then puzzle out
the explanation behind these effects. Physicists are always asking the question
“How does this work?” and then the natural question that follows, “Why does it
work that way?”

Physicists design and perform experiments with lasers, particle accelerators,
electron microscopes, mass spectrometers, and other equipment.



Activity IlI.
Read and translate the text

On the basis of their observations and analysis, they attempt to discover and
explain laws describing the forces of nature, such as gravity, electromagnetisms,
and nuclear interaction. Experiments also help physicists find ways to apply
physical laws and theories to problems in nuclear energy, electronics, optics,
materials, communications, aerospace technology, and medical instruments.

Physics is the foundation of many important disciplines and contributes
directly to others. Chemistry deals with the interactions of atoms and molecules,
so it is rooted in atomic and molecular physics. Most branches of engineering are
applied physics. In architecture, physics is at the heart of structural stability and
Is involved in acoustics, heating, lighting, and the cooling of buildings. Parts of
geology rely heavily on physics, such as the radioactive dating of rocks, earthquake
analysis, and heat transfer in the Earth. Some disciplines, such as biophysics and
geophysics, are hybrids of physics and other disciplines.

Physics has many applications in the biological sciences. On the microscopic
level, it helps describe the properties of cell walls and cell membranes. On the
macroscopic level, it can explain the heat, work, and power associated with the
human body. Physics is involved in medical diagnostics, such as X-rays, magnetic
resonance imaging (MRI), and ultrasonic blood flow measurements. Medical
therapy sometimes directly involves physics: cancer radiotherapy uses ionizing
radiation, for instance. Physics can also explain sensory phenomena, such as how
musical instruments make sound, how the eye detects color, and how lasers can
transmit-information.



Activity IV.
Answer the questions

What is the subject matter of physics?

What is the role of physics in nature?

What are the branches of physics?

Are there any relations between physics and other sciences? Give some
illustrations.

What is the physicist’s job?

What experiments have been done in physics?

How can you understand the phrase ‘physics is a fundamental science’?
What is a laboratory?

Name famous physicians and their main discoveries?

O Which branches of physics requwe expenswe appliances?
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Activity V.

Define whether the sentences are true or false

Modern physics also deals with the fundamental constituents of the universe.
There are relations between physics and other natural sciences.

The microscopic approach is more important than the macroscopic one.

The macroscopic is unnecessary to the application of physics to much of modern
technology.

5. Thermodynamics deals with the measurement of properties of a system as an
individual.

Statistical mechanics shows the way in which pressure and temperature are
related to each other.

Before the 19th century, people had had no ideas of what physics was like.
Many people studied physics because it was interesting.

Today, physics has become the most important science.

O Nuclear physics was originally for peaceful purposes.
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Activity VI.
Define the part of speech these words belong to, translate them:

Scientific, apply, motion, universe, behavior, formulate,
utilize, entire, study, guess, collect, chemical,
subcategory, specific, acknowledged, interaction, scales,
light, phenomenon, property, test.



Activity VILI.
Insert the words into the following sentences:

fields of study, natural sciences, physical world, tools, mathematics,
scientific laws, observation, scientific method, deals with, a branch of
science

1. Physics is ... which studies all acknowledged physical objects and their
behavior in the universe. 2. Physics also ... matter on scales ranging from
sub-atomic particles to stars and even entire galaxies. 3. As an
experimental science, physics utilizes the ... to formulate and test
hypotheses that are based on ... of the natural world. 4. The goal of
physics is to use the results of experiments to formulate ... , usually
expressed in the language of ... , which can then be used to predict other
phenomena. 5. The ... that physicists use range from the physical to the
abstract, from balance scales to laser beam emitters to mathematics. 6.
Understanding this wide range of tools and the methods for applying them
IS essential to understanding the process that physicists go through in

studying the ... . 7. In a broader sense, physics can be seen as the most
fundamental of the ... . 8. Because physics covers so much area, it is
divided into several specific ... , such as electronics, astronomy, and

biophysics.



Activity VIII.

Match the following words with their definitions:

1 Astrophysics a) |studies light

2 Optics b) [studies the forces that cause objects and systems to move.

3 Biophysics c) |the study of the physical characteristics and properties of the
earth;

4 Quantum d) [deals with the physics of the universe, including the physical

mechanics properties;

5 Mechanics e) |Deals with thelifeprocesses;

6 Geophysics f) | studies the different forms of energy, the conditions
under which one can be transformed into the other

7 Thermodynamics g) [studies the motion of bodies in a frame of reference.

8 Dynamics h) |studiesthelawsthat govern the behavior of subatomic
particles

9 Kinematics 1) | studiesthebehaviorof matter at extremely low
temperatures

10 Cryogenics J) |studies objectsinmotion




Activity IX.
Pay attention to the following facts:

1. Neutrons and protons have almost the same mass.
2. Many scientists believe that birds are able to find their way home by using the
Earth’s magnetic field to guide them on long distance flights.

3. Hot water freezes quicker than cold water.

4. When a flea jumps, the rate of acceleration is 20 times that of the space shuttle
during launch.

5. ATV screen shows 24 pictures a second.

6. The Eiffel Tower is 15 cm taller in summer because of thermal expansion.

7. Due to gravity, the maximum speed a raindrop during a rain with falling speed

can hit you is about 18 miles per hour (29 kilometers per hour).

8. If an object floats on water, it displaces the water equal to its mass, but if the
objects sinks, it displaces water equal to its volume.

9. The first laser was constructed in 1960 by Theodore Maimane of the Hughes
Research Laboratory in California, USA.

10. A calorie is defined as the amount of energy needed to raise one gram of water
one degree Celsius (or from 14.5 degrees Celsius to 15.5 degrees Celsius).

11. Sound waves are mechanical longitudinal waves. Light waves are
electromagnetic transverse waves.

12. The angle at which light reflects off of water to create a rainbow is 42 degrees.

13. The Air around us is not weightless. Its weight is what creates the phenomenon
known as “atmospheric pressure”.

14. Sound travels fifteen times more swiftly through steel thanthrough air.



Activity X.
Do physics quiz:

1. What was Albert Einstein’s first Nobel prize all about?
a) Gravity b) the photo-electric effect c¢) general relativity d) the quantum-electric effect
2. Light from the Sun reaches us in nearly

a) 12 minutes b) 8 minutes €) 4 minutes d) 24 minutes

3. The basic principle for generating electric current was thought of by:

a) Gauss b) Rutherford c) Faraday d) Maxwell

4. Pa(Pascal) is the unit for:

a) Thrust b) frequency C) pressure d) conductivity

5. Magnetism at the centre of a bar magnet is

a) Minimum b) maximum C) zero d) minimum

6. Of the following natural phenomena, tell which one known in Sanskrit as 'deer’s thirst'?
a) Rainbow b) Earthshine ¢) Halo d) Mirage

7. Sound travels with a different speed in media. In what order does the velocity of sound increase in
these media?

a) Water, iron and air b) Iron, air and water c) Air, water and iron d) Iron, water and air

8. In what year did Albert Einstein win the Nobel Prize for Physics?

a) 1905 b) 1915 c) 1921 d) 1931

9. If you rolled a ball along a hypothetically infinite path, what would stop that ball from rolling
forever?

a) Gravity b) Inertia c) Friction d) A wicket keeper

10. Which of the following is not a form of energy?

a) Friction b) Thermal c) Electrical d) Chemical



Activity XI.
Give Ukrainian equivalents:

it can be related to

take the form

give rise to

puzzle out the explanation

perform experiments

on the basis of

draw a conclusion

to apply physical theories to

collect data

it covers the area




Activity XII.
Find English equivalents:

ranysi HayKu

OCHOBHI NMUTAHHA

NMPOrHO3yBaTU HOBE ABULLLE

e BUMIPIHOETbCA

dbopmyntoBaTu rinotesmn

BK/TIOY4ATU eIEMEHTU

B3aEMOAiA aTOMIB

B/1aCTUBOCTI Qi3NYHMX ABULL

3aKOHM NpMpoan




Activity XII1I.
Translate into English:

[Ilo BuBYae ¢izuka?
di3uKa - ofHa 3 OCHOBHHUX HayK PO NPUPOAY. AKIIO yBAXXHO NPUAUBUTUCA [0
MO/Iih Y HABKOJIMIIHBOMY CBiTi, TO MOXXHa MOMITUTH, 110 B HbOMY BiZI0OYBarOThCA
pi3HOMaHIiTHI 3MiHU. 3MiHM, W0 BiAOYBAalOTbCA 3 TiJlaMU | pedYOBUHAMH B
HaBKOJIMIIIHbOMY CBITI, Ha3UBAKTbh ABUIAMU. TaK, HANOPUKJIA[J, LIMATOYOK
JIbOJly, BHECEeHWW B TelJly KIMHaTy, [O4YHe TaHyTU. Boja B YaWHUKY,
[IOCTAaBJIEHOMY Ha BOlOHb, 3aKUNUTh. fAKINO MO MNPOBIAHUKY NOPONYyCTUTH
eJIeKTPUYHUU CTPYyM, TO BiH HaArpieTbCAd 1 MOKe HaBITbh PO3KAPUTHUCH [0
4YepBOHOT0 KOJIbOPY (51K B eJIEKTPUYHIN JJaMII0YIii).
TaHeHHA abOAY, KUIMIIHHA BOAM, MaJIHHA KaMIHHSA, HarpiBaHHA APOTY CTPYMOM,
BiTep, rpiM — BCe e pi3Hi ABULLA.
dizuka BOJIOJiE HE3BUYAWHO OCOOJIMBICTIO. BUBYAaOUM HAMNpPOCTIilli SABUINA,
MO>@HA BWBECTH 3arajibHi 3akoHW. Hampukiajz, BUBYAKOYM BlJIbHE NaJiHHA
KYJIbOK, IKI MAalOTh Pi3HUH PO3Mip, 3 pi3HOI BUCOTH, MOKHA BCTAHOBUTH 3aKOHH,
AAKi OyZlyTh BUKOHYBATHUCA NPY NaiHHI IHIIUX TiJI.
3aBAaHHA Qi3UKU MOJIATAE B TOMY, 1100 BiJKPpUBAaTU i BUBYATH 3aKOHU, SKIi
NOB'A3YIOTh Mi>K CO0010 pi3Hi Ppi3WYHI ABHUIIIA, 1110 Bi0YBAOTHCA B MIPUPOJ.



Activity X1V
Word-study

I1W.
Write out the wordsfrom the text that can be different parts of speech.
Model: work (n) — work (V) (Iparmsg — mpaloBaTm)
fast (adj) — fast (adv) (IIBUOKAH — IIBUIKO)
separate (adj) — separate (v) (okpeMuUil — PO3TLIATH)
2W.
Learn the following speech patterns. Make your sentences with the following
patterns
A
He did his job as well as we expected.
| don’t play chess as well as my friend.
Professor Hunt teaches programming as well as mathematics.
B
It was they/them who told me the news.
It was in May that | saw him last.
It is a good horse that never stumbles.
It is in the memory that the data are stored



Activity X1V
Word-study

3W.
Complete the sentences using the speech patterns:
as well as; whether or not; whether ... or not; when; while; such that;
it is/was ... that/who; of what; on what; that is.

1. 1 don't know ... | like it ... because | haven't tried it before. 2. ... my question
... made him angry. 3. The air traffic service unit should provide the flight crew
with any information requested ... any additional relevant information. 4. ...
making a conscious effort to memorize something, many people engage in ‘rote
rehearsal’ repeating it over and over again. 5. A scratch card is a ticket that
reveals ... the holder is eligible for a prize when the surface is removed by
scratching. 6. ... congratulating ourselves on what has been accomplished over
the last twenty years, we should remember gratefully the services of many
people. 7. Computer programming is issuing a sequence of commands to a
computer to achieve an objective, ... to make a computer perform calculations
on numerical data. 8. The architect believed that buildings are most
interesting ... still unfinished. 9. He was known for his ill temper ... everyone
disliked him. 10. It depends ... you want. 11. ... he/him ... has done it.



Activity X1V
Word-study

4W.

Find the sentences in which the verbs ‘to have’ and ‘to be’ are translated as

«IIOBHUHEH».

1. This ordinary adding machine has ten keys for each column of digits. 2. The
main task of this article was to show the results of research work. 3. This
personal computer has been constructed at our lab. 4. The lecture was to begin
at 9 o'clock. 5. Our aim is to study hard and master our speciality. 6. Our lab
assistant has to construct this electronic device (mpubop). 7. The general
purpose of this unit (block) is to perform different arithmetic operations. 8. The
participants of the scientific conference are to arrive tomorrow. 9. You have to
remember the names of the scientists who have contributed to the development
of your speciality. 10. The results of the experiment have carefully been
checked up today.
5W.

Form the nouns using the suffixes: -ment, -er/-or, -tion, -ssion, -ness, -ance/-

ence from the verbs:

to compute to operate to inform to teach to perform
to generate to measure to determine to manage to relax
to apply to produce to process to exist to execute



Activity XV
Additional reading passage

Science and fields of science

Science (Latin scientia, from scire, “to know”), is the term which is used, in its broadest meaning to
denote systematized knowledge in any field, but applied usually to the organization of objectively
verifiable sense experience. The pursuit of knowledge in this context is known as pure science, to
distinguish it from applied science, which is the search for practical uses of scientific knowledge, and
from technology, through which applications are realized.

Knowledge of nature originally was largely an undifferentiated observation and interrelation of
experiences. The Pythagorean scholars distinguished only four sciences: arithmetic, geometry, music,
and astronomy. By the time of Aristotle, however, other fields could also be recognized: mechanics,
optics, physics, meteorology, zoology, and botany.

Chemistry remained outside the mainstream of science until the time of Robert Boyle in the 17th
century, and geology achieved the status of a science only in the 18th century. By that time the study
of heat, magnetism, and electricity had become part of physics. During the 19t century scientists
finally recognized that pure mathematics differs from the other sciences in that it is a logic of
relations and does not depend for its structure on the laws of nature. Its applicability in the
elaboration of scientific theories, however, has resulted in its continued classification among the
sciences.




Activity XV
Additional reading passage

The pure natural sciences are generally divided into two classes: the physical sciences and the
biological, or life, sciences. The principal branches among the former are physics, astronomy,
chemistry, and geology; the chief biological sciences are botany and zoology. The physical sciences
can be subdivided to identify such fields as mechanics, cosmology, physical chemistry, and
meteorology; physiology, embryology, anatomy, genetics, and ecology are subdivisions of the
biological sciences.

The applied sciences include such fields as aeronautics, electronics, engineering, and metallurgy,
which are applied physical sciences, and agronomy and medicine, which are applied biological
sciences. In this case also, overlapping branches must be recognized. The cooperation, for example,
between astrophysics (a branch of medical research based on principles of physics) and
bioengineering resulted in the development of the heart-lung machine used in open-heart surgery
and in the design of artificial organs such as heart chambers and valves, kidneys, blood vessels,
and inner-ear bones. Advances such as these are generally the result of research by teams of
specialists representing different sciences, both pure and applied. This interrelationship between
theory and practice is as important to the growth of science today as it was at the time of Galileo.
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Unit 2

MEASUREMENT




Learn the words and phrases

Activity .

measurement — sumipro8aHHA

therangeof - dianasox

width - wupuHa

scientificnotation — Haykoei Homamku

length — dosarcuna

equalto — dopisHioe

weigh - saza

exponentialform— ekcnoHeHyiaavHa
¢opma

volume — 06'em

decimalrelationship— decasmkoeuti
38°5130K

magnitude —sesuyuna

bodydimensions— posmipu miaa

the base unit — 6a3osuti 610k

luminousintensity — cusza ceimaa




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

Scale (n) To scale(v)

1. Yama 1. Baxwuru, maTu Bary

2. Macmrab 2. 3Baxysaru (cs)

3. Poswmip, po3max 3. OuumarH, YUCTUTH

4. lllkxana, rpaayroBaHHs 4. TlokpuBaru 1mapom

5. MacmraOHa niHiiika 5. 3o00paxyBaru y NI€EBHOMY MacluTal

6. Cucrema YUCICHHS 6. BwusnHawaru 3a macmrabom

7. Haxwum, ocang /. IpanyroBaru, poOUTH MOALIKU
Scales(n)

Baru, Tepesun

SADAM’SITAM!
VY 3HaueHHi 00csAT cuHOHIMU Scale i volume po3pi3HSIOThCS 3a JOJAATKOBOIO XapaKTEPHUCTUKOKO MOHSITTS, SKe BOHU
nepenaoth. Scale — macmrad, mipuiao, volume — o06’em, oOcar, maca. B iHIIMX 3HAYCHHSX I CJIOBA HE €
CHHOHIMIYHUMH.

Scaledrawing — kpecieHHs y Maciita0i Scaleline— minilinuii Macirad

Grandscale — Benukwmii po3mip Slidingscale — norapudmiuna inilika
Toscaledown — mocTynoBo 3HMKYBaTH Fullscale — marypansuuii po3mip

Full-scaleoutput — moBHa cuia Equalscales — cran piBHOBaru 4y HEBU3HAUCHOCTI

Decimalscale— mkaia B cucreMi 1eCATKOBOIO YUCIIEHHS




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

1. Primates a rehighupon the evolutionary scale.

2. This models hip has been made to scale.

3. The mapis drawn on a scale of one inch to10 miles.

4. How would your a tey our tennis abilityon a scale of one to ten?

5. Scale to New Size.

6. This way is usefull to scale-up an image to an hugesize.

7. For measuring temperature, the Celsius scale certainly makes more senseth an
the Fahren heit scale.

8. This activity will teach you how to make a 1:2 scaledrawing.

9. Most lipstick contains fish scales.

10. Forvery accurate work it is desirable that the base-plate, the slide and the scale
should be of nickel steel, having the same coefficient of expansion as gl



Activity IlI.
Read and translate the text

The whole world revolves around measuring things! Everything is measured: the milk
you buy, the gas you fill for the vehicle, the steps you walk. System of measurement is
very important as it expresses the different quantities of length, area, volume, and
weightinourday-to-day communications. From an cienttimes to the present, there was
a need forme asuringthings accurately.

Through out the history different civilizations devised standards of measurement and
some tools for measuring. Among the earliest of all known weights is the
Babylonianmina, which weighedab out 640 grams. The Egyptian cubit was generally
recognized as the standard of linear measurement in the ancient world. It was based
on the length of the arm from the elbow to the extended fingertips. A basic Greek unit
of length was the finger (19.3 mm); 16 fingers equaled about 30 cm, and 24 fingers
equaled 1 Olympic cubit. The Chinese system employed parts of the body as a source
of units—for example, the distance from the pulse to the base of the thumb.In England
distances were defined with reference to body feature soft the king. A "yard" was the
circumference of his waist, an "inch" was the widt hofhisthumb, and a "foot" the length
of his foot.

The lack of commonst and ardsled to a lot of confusion and significant in efficiencies
between countries. European scientists had formany years discussed the desirability of
a new, rational, and uniform system tore place the national and regional variantst hat
made scientificand commercial communication difficult equipment.



Activity IlI.
Read and translate the text

The -imperial -system- of- measurement -is defined- as -a-system- that -originated -in
Britain. It was used from 1824 until the adoption of the metric system in 1965.
The system uses some of the commonly used units like an inch, ton, pound, gallon,
pint, etc.

The early English settlers brought the Imperial system of measurement with
them to the American colonies. After the US gained independence from the British,
they decided to keep the imperial system of measurement but with some changes.
They made their own system of units of measurements - the Customary system.
One of the most significant results of the Frenchb Revolution was the
establishment of the metric system of weights and measures. The metric system’s
conquest of Europe was facilitated by the military successes of the French
Revolution and Napoleon, but it required a long period of time to overcome the
Inertia of customary systems. Nonetheless, in the competition between the two
systems existing side by side, the advantages of metrics proved decisive. In 1840 it
was established as the legal monopoly in France. The metric system is much
simplier than the English system because they use a decimal-based system in
which prefixes are used to denote powers of ten. For example, one kilometer is
1000 meters, and one centimeter is one one-hundredth of a meter. The English
system has odd units of conversion. For example, a mile is 5280 feet, and an inch is
one twelfth of a foot.



Activity IlI.
Read and translate the text

In 1960, the metric system was officially named the Systeme International
d'Unités (or Sl for short). Today 95% of the world's population live in metric
system countries. In the USA there has been considerable debate about replacing
the USA system of measurement by the metric system. Currently there is no plan
to do so. Consequently, the USA is one of the tree countries that has retained a
non-metric system (the others are Liberia and Myanmar). Although the Customary
system is still widely used in America, scientists prefer to use the metric system.
The international System of Units (Sl) is based upon seven base units for seven
base quantities assumed to be mutually independent, as given in Table I:

Table 1: Seven fundamental units in the Sl system. All other units can be
decomposed to these units:

time t second S
length l, x, r, etc. metre m
mass m kilogram kg
electric current I, ampere A
thermodynamic temperature T kelvin K
amount of substance n mole mol

luminous intensity l, candela cd



Activity IlI.
Read and translate the text

Other quantities, called derived, are all written using

lowercase letters. Most of the names are just combinations of

base units, but there are 22 derived units with special names. y
- - ] Blue Sky 'Q

The symbol for units named for persons begin with an _——

uppercase letter. For example, the watt, hertz, and coulomb

are derived units named for people. Their symbols are W, Hz,

and C, respectively. Other examples of derived units include

meters per second (m/s), cubic meters (m3), and joule per

kelvin (J/K).

The metric system also includes several units which are

neithr base units nor derived units. These exists within the

metric system either because they are multiples or fractions of

S| units, or they are practical. Some of the permitted non-Sli

units are: units of time, astronomical unit, hectare,

electrovolt, and others. |

In today's world, the common usage of both historic and e [

modern measurement systems can cause some confusion, -

especially when travelling or doing business, or when using

resources from the internet that originate in a different

region. It can therefore be helpful to have a basic

understanding of the two main systems of measurement and

know roughly how to convert between them.
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Activity IlI.
Read and translate the text

Scientific notation

Scientific notation is a method of expressing numbers as a product of two factors.
The first factor is a number that is greater than or equal to 1 but less than 10. The
second factor is 10 raised to a power. The power of 10, or exponent, is positive for
numbers greater than 10 and negative for numbers less than 1. Table 2 gives
examples showing both the ordinary decimal form and the exponential form for
some guantities. Notice how scientific notation eliminates the need to write a long
list of zeros in very small and very large numbers.

Table 2. Examples of Quantities Expressed in Scientific Notation

Quantity Ordinary Decimal Form Scientific
Notation

Diameter of a hydrogen

0.000 7410 m
atom
Mass of a hydrogen atom 0.000 000 000 000 000 000 000 000 1.1-10%°kg
Number of molecules in of 600 000 000 000 000 000 000 000 6.0 - 1023

hydrogen




Activity IV.

Answer the questions

©ONOOAWNE

What systems of measurement are widely in use all over the world?
What is the customary system?

How do English units differ from metric?

What is the origin of the imperial system?

What kind of system do American scientists prefer to use?

How is the metric system organized?

How does the metric system simplify measurement?

What are the derived quantities?

How many countries do use Customary system nowadays?

Customary and international system (Sl) units

temperature

water

mass (welght) -
§ bails 1001212

80~ 180

140
Kilogram

human body a7 |_
temperature

length L Lao

inch-=| |+ water _ | 30
] ||r||l|lll1|- freezes =

-20-Hi 0
meter i
|-—- |—decimeter centimeter—| = -

R IO [ ] i R L -a0-4Jfi--40

e ®




7.
8.

9.

Define whether the sentences are true or false

As long as Americans continue to use Imperial
System, they will have to remember how these
units relate to the metric units.

In the metric system, temperature is measured in
degrees Fahrenheit.

The word "Customary" is short for US customary
units which are units of measure that have
traditionally been used in the United States.

The metric system is now the mandatory system of
measurement in every country of the world except
the United States.

In the metric system, there is only one basic unit
for each type of quantity.

The units of measurement in the international
System of Units are based upon ten base units.

The kilogram is the metric unit of weight.

Nearly all early units of size were based on the
always-handy human bodly.

A meter is a little less than a yard.

10. A liter of water weighs about a kilogram.

Activity V.

Length Area

12 inches =1 foot
3 feet =1 yard
22 yards =1 chain
10 chains =1 furlong
8 furlongs =1 mile

144 square inches =1 square foot
9 square feet =1 square yard
4840 square yards =1 acre
640 acres =1 square mile or
5280 feet =1 mile

=1 section
1760 yards =1 mile [:.]

A 12 x 12 inch large floor tile
has an area of 144 square
P — inches or 1 square foot.
i U A U S U B 0 TAPE 30ft
A A 5

Weight
16 ounces =1 pound
14 pounds =1 stone
100 pounds = 1 hundredweight
2,000 pounds =1 ton
20 hundredweight = 1 ton

US egg sizes:
Small 1.5 oz, Large 2 oz, Jumbo 2.5 oz.

Volume

1728 cubic inches = 1 cubic foot
27 cubic feet = 1 cubic yard
B

This 1 inch block has a volume of
1 cubic inch, 1 in3.

So this cube made from 1,728 blocks
has a volume of 1,728 cubic inches,

Fluid Volume <

8 fluid ounces =1 cup
16 fluid ounces = 1 pint
2 pints = 1 quart
8 pints or 4 quarts = 1 gallon S
1 gallon = 4 quarts, 8 pints, 16 cups, 128 fluid ounces

98.6°F

Category ki
+ Freezing point of water | 32°
+ Boiling point of water 212°
* Human body temperature | 98.6°

Temperature
The Fahrenheit scale (°F).




Activity VI.
Insert the words into the following sentences:

imperial units, SI system, physical quantity, volume, powers of ten,
Iinches, scientific notation, meter, metrication, conversion, measure.

1. Physics is ... which studies all acknowledged physical objects and their behavior
In the universe.

2. Physics also ... matter on scales ranging from sub-atomic particles to stars and
even entire galaxies.

3. As an experimental science, physics utilizes the ... to formulate and test
hypotheses that are based on ... of the natural world.

4. The goal of physics is to use the results of experiments to formulate ... , usually
expressed In the language of ... , which can then be used to predict other
phenomena.

5. The ... that physicists use range from the physical to the abstract, from balance
scales to laser beam emitters to mathematics.

6. Understanding this wide range of tools and the methods for applying them is

essential to understanding the process that physicists go through in studying

the ... .

In a broader sense, physics can be seen as the most fundamental of the ... .

8. Because physics covers so much area, it is divided into several specific ... , such
as electronics, astronomy, and biophysics.

~



Activity VILI.
Express each number in scientific notation:

1) 0,0000000026 =

2) 651, 400 =

3) 0,00000154 =

4) 0,00000087 =

5) 0,000000000044391 =
6) 0,0000612 =

7) 4,005,000 =

8) 0,000000000000206 =
9) 5, 284 400 000 =

10) 200 000 000 =



Activity VIII.

Match the following words with their definitions:

1 Imperial System a) | a method of writing or displaying numbers in terms of a
decimal number between 1 and 10 multiplied by a power
of 10.
2 scientific notation |pb) |a system of weights and measures based on the meter
and on the kilogram
3 volume c) | strengthof light emitted from a light source
4 metric system d) | instrument that shows the extent or amount or quantity
or degree of something
5 length e) | anumber characteristic of a quantity and forming a basis
for comparison with similar quantities, as length.
luminosity f) | asystem of weights and measures originally developed in.
measuringsystem |qg) | the linear extent or measurement of something from end
to end
8 magnitude h) |the amount of space occupied by a three-dimensional

object or region of space, expressed in cubic units.

9 mass

the amount of matter in an object.




Activity IX.
Choose the correct answer:

1. Which one of the following do you think will hold approximately 100 milliliters?

a) asmall cup b) a teaspoon c)ajug
2. What is the purpose of scientific notation?

a) to represent very large or very small numbers

b) to measure things c)to solve equations d) to convert

3. Which one of the following do you think measures about 0.3 km?

a) the perimeter of a football field

b) the distance run in a marathon race

c) the length of the tennis court
4. What tool is used to find mass?

a) scale b) meter stick c)graduated cylinder  d) balance
5. Which of the following unit is used to measure nuclear diameter?

a) picometer b) fermi c)micron d) millimeter
6. Dyne isaunit of?

a) force b) work c)current d)luminous intensity
7. 1kW/h is a unit of

a) time b) power c)energy d) force

8. A marathon is 26,2 miles long. How many kilometers is a marathon?
a) 2,195 km b) 43, 095 km €)40 km



Activity X.
Pay attention to the following facts:

1. Many trade and administrative activities in United Kingdom are measured using metric
system. But the public is still allowed to use the imperial units for certain purposes. It can
be seen in the road signs of the country.

2. In 1866, after most of the South American countries started to use the metric system, the
United States passed a law that allowed people to use either the metric system or US
customary units for trade.

3. The definition of the meter (m), which is the international unit of length, was once defined
by a physical artifact - two marks inscribes on a bar of platinum-iridium. Today, the meter
(m) is defined in terms of constant of nature: the length of the path traveled by the light in
vacuum during a time interval of 1/299 792, 458 of a second.

4. A pint in the United Kingdom is bigger than a pint in the United States. The UK pint is 20
fluid ounces, while the US pint fills up 16 fl oz.

5. In Ireland, before the 19th century, a "cow's grass" was a measurement used by farmers to
indicate the size of their fields. A cow's grass was equal to the amount of land that could
produce enough grass to support a cow.

6. The approximate volume of a double-decker bus, abbreviated to DDB, has been used
informally to describe the size of hole created by a major sewer collapse. For example, a
report might refer to "a 4 DDB hole".

7. In nuclear engineering and astrophysics contexts, the shake is sometimes used as a
conveniently short period of time. 1 shake is defined as 10 nanoseconds.

8. The sidereal day is based on the Earth's rotation rate relative to fixed stars, rather than
the Sun. A sidereal day is approximately 23 hours, 56 minutes, 4.0905 Sl seconds.

9. In 1983 a Boeing 767 jet ran out of fuel in mid-flight because of two mistakes in figuring
the fuel supply of Air Canada'’s first aircraft to use metric measurements.

10. 1n" 1999 NASA lost a $125 million Mars orbiter because one engineering team used metric
units while another used US customary units for a calculation.



Activity XI.
Find English equivalents:

AJeCATKOBA CUCTeMa

MeTpHUYHa cCUcTeMa Mip

di3nuyHa BeJIMYMHA

OJIMHUIIIO IOBXKUHH

JIOUM

eKCIIOHEeHIiaJIbHU M 32K C YK CJIa

3a MeXaMHU Jiiana3oHy

JIIHIMHA NPOTSXKHICTh




Activity XII.
Give Ukrainian equivalents:

metricated countries

to standardize the metric system

decimal relationships units

of the same quantity

beyond the range

scientific notation

exponential form

to replace the system of measurement

the linear extent or measurement

the amount of matter




Activity XII1I.
Translate into English:

[Ilo BuBYae ¢izuka?

1. 5 xkoBTHA 1793 poky PpaH1iig BBeJa JeCATKOBY CUCTEMY BUMIPIOBAaHHS 4acy
- f06a Oysaa nofisneHa Ha 10 roguH, mo ckaagaauch 3i 100 xBusmH nmo 100
CEKYH/I KOXKHa; 'peBOJIOIIMHUN THXJEeHb cKaagaBcd 3 10 gHiB. 2. @paHily3bKa
MeTpUYHA CACTeMa Mip 3alpoBa/PKyBasia 5 OJMHUIb - METP [JiI BUMIPHOBaHHA
noBxuHU, rektap (100 kBagpaTHUX MeTpa) AJisI BUMIipIOBaHHS IJIOILLi, CTEp
(KyOiuHHI MeTp) - [JIs1 BUMiproBaHHs 06'eMy TBepaux TiJ, aiTp (0,001 m3) - nis
BUMIPIOBAaHHA 00'€My piJUH 1 rpam JJid BUMIipOBaHHA Macu Tis. 3. MeTpuyHa
cucteMa BUHUKJA y Ppanuii B 1799 poui nicsia @paHiy3pKol peBoJIOLI, X04a
JleCATKOBI OJMHULI BUKOPUCTOBYBAJIUCA B 0AraThbOX iHIIUX KpaiHax i KyJbTypax
panime. 4. [Ipoctora yTBOpeHHS OJAWHUIbL METPUYHOI CUCTEeMH pobusa Il
3py4YHOIO0 [IJI1 BUKOPUCTAHHA B Pi3HMX KpaiHax. 5. CrodyaTKy MeTp OYB
Bu3HaueHuu gk 1/40000000 yactuHa [lapusbkoro MepuaiaHa, a KijiorpaM - siK
Maca 1 Ky6idyHoro genumerpa Boau npu t= 4C, To6TO OAMHMUILI OyJIM 3aCHOBaHI
Ha NPUPOJAHUX eTaJioHaX. 6. YHiBepcasibHicTh Cl 3abe3me4yyeTbCs THUM, 110 CiM
OCHOBHMX OJJMHHIb, TOKJIAJIEHUX B 1l OCHOBY, € OAUHUISIMU (Pi3UYHHUX BEJIUUUH,
K1 BiJ0OpaXal0Th OCHOBHI BJIaCTUBOCTI MaTepiaJibHOTO CBITY.



Activity X1V
Word-study

IW. Translate the words of the same root. Define parts of speech:
to inform — information — informative — informed,;

to purpose — purpose — purposeful — purposely;

to complete — completion;

to produce — product — production;

to require — requirement — required;

to perform — performance — performer;

to create — creation — creative — creator;

to store — storage — stored;

to develop — development — developed,

logic — logical — logician;

to provide — provider — provision — provided;

to add — addition — additional - additionally.

2W. Fix your attention to negative prefixes.Translate the words.

understand - misunderstand place - misplace
read - misread shelve - misshelve
reparable - irreparable responsible - irresponsible

regular - irregular



Activity X1V

Word-study

3W. Find synonyms:

a) setup b) hold C) step

d) feed e) execute f) via

g) currently h) attach 1) provide
J) main

1) connect 2) input 3) chief

4) contain 5) by means of 6) give

7) now 8) install 9) perform

10) operation
4W. Choose the right word.

origin — original (adj.) — original (n.) — originally — originate

1. The vapour occupies the space ... filled with liquid. 2. There are words whose ... iS not
conclusively established yet. 3. My father speaks English very well. He can fluently read
Shakespeare in the ... . 4. Coal may ... from isolated fragments of vegetation. 5. The ... structure of
the crystal lattice changed as the result of the chemical reaction.



Activity XV
Translate

Translate into English choosing the right word.
1. CJIOBO «KOMIT FOTEP» JIATUHCbKOTO MOXO/KeHHS. 2. TesieBi3opu cnmo4yaTKy 6yJiM YOpHO-6iJi. 3.
Tpeba OyTu HeabUSIKUM 3HABLEM >XHWBOIMUCY, 1100 BiAPI3HUTH LI KOMiKO BifA opuriHauy. 4.
CBapka BHMHMKJIA yepe3 Henmopo3yMiHHA. 5. ller maTepias HabyBae mo4yaTKOBOI GOpPMH, KOJIU
THUCK Hd HbOT'O IIPUIIMHAETbCA.

solve — decide solution — decision
1. We know enough to ... a question like this. 2. Last night they came to a ... that suited
everybody. 3. Without this information we could not ... what to do next. 4. This problem seems
not to have a .... 5. At the age of 50 she left her country forever, although she came to this ... with
difficulty.

Translate into English choosing the right word.

1. BiH npoaaB OyAWHOK, X04a Lie 0yJsio HeJierkKe pimeHHs. 2. llto 3agayy MoxXHa po3B’s3aTH 3a
JloloMoror KoMmm'rorepa. 3. Po3B’s3aHHsA 1li€l 3ajladi, 3anpoloOHOBaHe MaJIOBiJOMUM
aHIJIINCbKUM BUYEHUM, OYJI0 10BOJIi opuriHaibHUM. 4. [IpuciayxaTtrca Ao MO€i mopaay, Yu Hi —
e BaM BupilyBaTHu. 5. [Ipoaatu 6yauHok? Lle He BUpilleHHs Npo6JieMU.



Activity XVI
Additional reading passage

Measuring Temperature
There are three scales commonly used for measuring temperature: Fahrenheit, Celsius or Centigrade,
and Kelvin.

Fahrenheit is the oldest scale and least obvious for those not familiar with it. The Fahrenheit scale was
formerly used across Europe but has now been replaced by the Centigrade scale. It is, however, still widely
used in the USA. This scale was originally defined by 18th Century German physicist Fahrenheit as 180 equal
intervals between the temperature at which water freezes and the temperature at which it boils. The exact
measurement of these temperatures has undergone some refinement since then; freezing point is now 32°F
and boiling point is 212°F. This is why it is not the most intuitive temperature scale.
Celsius / Centigrade is used across most of the rest of the world apart from the USA and its associated
territories. It was developed to provide a simpler and more scientifically exact scale than the original
Fahrenheit system. The freezing temperature of water is 0°C, and the boiling point is 100°C. ‘Centigrade’
broadly translates as ‘100 steps’ in Latin. The Celsius scale was named after the Swedish Astronomer Anders
Celsius, who created a virtually identical scale with 100 intervals between the two reference temperatures.
‘Celsius’ is the more commonly-used unit, but is interchangeable with Centigrade.
The weather is the most common reason for needing to understand the alternative scale. Anything below
10°C or 50°F is cool to cold, 20°C or 68°F is warm, and anything above 30°C, 86°F, is hot.
Kelvin is the scientific measurement scale, and the Sl unit for temperature. It has exactly the same increments
as the Celsius / Centigrade scale. The zero point, or OK, is -273°C, which is absolute zero. Nothing can be
colder than absolute zero, because this is the temperature at which all thermal motion of particles ceases and
no thermal energy is left in a substance. Conversion to Celsius is therefore very easy: you simply add 273 to
the Kelvin temperature.
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