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UNIT 1
ENGINEERING FUNDAMENTALS

Let’s warm up!
Before starting the unit, tell what engineering is and why
it is important.

Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read what Ralph J. Smith, Emeritus Professor of Electrical
Engineering, Stanford University, California, the author of “Engineering as a
Career” writes about engineering.

Engineering is the application of scientific knowledge to the efficient use of
natural resources for the benefit of society. The terms “engine” and “ingenious”
originate from the Latin word ingenerare, meaning “to create”, which reflects the
creative nature of engineering activity.

Engineering is primarily based on fundamental sciences such as physics,
chemistry, and mathematics, as well as their applied branches, including materials
science, mechanics, thermodynamics, and system analysis. Professional
engineering practice requires not only theoretical knowledge but also the ability to
apply this knowledge in real-world situations.

There is a clear distinction between the roles of scientists and engineers.
Scientists aim to expand and systematize knowledge about the physical world,
whereas engineers use this knowledge to address practical and technical problems.
In this sense, science is mainly concerned with understanding, while engineering
focuses on application.

Problem solving is a central aspect of engineering. Engineering problems may
vary in complexity and may involve technical, economic, or social factors. To
solve such problems, engineers combine analytical thinking with practical
experience. A key element of this process is design, which involves the integration
of ideas to produce effective and optimal solutions.

In general, engineers follow a systematic approach to problem solving. First,
they analyze the situation and develop a plan. Then, the problem is clearly defined
and simplified if necessary. A solution is obtained either through the application of
established principles or through the development of a new design. The proposed
solution is carefully tested and evaluated to ensure its accuracy and effectiveness.
Finally, the results are interpreted and presented in an appropriate form.

Engineering includes several major functions:

e Research involves the investigation of new principles and methods;

e Development focuses on applying research results in practice;

e Design is concerned with planning structures or products, including the
selection of materials and methods;


https://www.britannica.com/contributor/Ralph-J-Smith/2774

e Construction involves organizing and managing building processes while
ensuring safety and quality;

e Production deals with manufacturing processes and equipment;

e Operation refers to the control and maintenance of systems such as
power plants or transportation networks.

In addition, engineers may work in management, where they analyze
requirements and develop efficient solutions.

In conclusion, engineering is a discipline that combines scientific knowledge,
practical skills, and creative thinking in order to solve real-world problems and
improve the quality of life.

Exercise 2. Answer the questions to the text.

1.  What is engineering and what is its main purpose?

2.  What is the origin of the words “engine” and “ingenious”? What do they
mean?

3. Which scientific disciplines form the foundation of engineering?

4.  Why is it important for engineers to have both theoretical knowledge and
practical skills?

5. What is the main difference between a scientist and an engineer?

Why is problem solving considered a central part of engineering?

What factors can influence engineering problems?

What is the role of design in engineering?

What steps do engineers usually follow when solving a problem?

0. What are the main functions of engineers (such as research, development,
design, etc.)?

BHOoo~N®

Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A B C
1) materials a) distinction WH)KCHEpHAs JIeITeITbHOCTD
2) Emeritus b) engineering npeIaraeMoe perreHnue
3) society c) thinking MaTepPUAITLHBIA MUD
4) physical d) experience TBOPYECKHI XapaKTep
5) clear e) science no4ETHBIN Ipodeccop
6) engineering f) world MPAKTUYECKHUHA OTBIT
7) creative g) process CUCTEMHBIN aHaIN3
8) system h) Professor DJIEKTPOTEXHUKA
9) analytical 1) solution MartepuasioBecHIEC
10) proposed J) activity Onaro oOmecTBa
11) practical k) analysis aHAIMTUYECKHUH CKJIa] yMa
12) manufacturing 1) nature 4ETKOE pa3Inyue

13) electrical m) benefit MIPOIIECC TPOU3BOICTBA



Exercise 4. Match each word to its synonym.

1) application
2) engineering
3) ingenious
4) engine

5) to address
6) field

7) efficient

8) investigation
9) to involve
10) complexity
11) distinction
12) accuracy

a) inventive
b) difference
C) sophistication
d) research

e) use

f) branch

g) precision
h) technology
1) effective

J) to tackle

k) to include
I) motor

Exercise 5. Match each word to its antonym.

1) to create

2) precision

3) complexity

4) to systematize
5) safety

6) appropriate

7) major

8) to obtain

9) chaotic

10) development
11) natural

12) practical

a) to disorganize
b) artificial
C) to give

d) unsuitable
e) secondary
f) to destroy
g) simplicity
h) theoretical
1) risk

J) inaccuracy
K) systematic
I) regression

Exercise 6. Match the following words with their descriptions.

1) scientist
2) practice

3) engineering

4) quality

5) to improve

a) the information, understanding and skills that you gain
through education or experience

b) the knowledge that somebody has about a particular subject
or situation

c) to examine the nature or structure of something, especially
by separating it into its parts, in order to understand or explain
it

d) a person who studies or is an expert in one or more of the
natural sciences

e) the standard of something when it is compared to other
things like it; how good or bad something is



6) understanding f) doing an activity or training regularly so that you can

improve your skill

7) to analyze g) the activity of applying scientific knowledge to the design,

building and control of machines, roads, bridges, electrical
equipment, etc.

8) knowledge h) to become better than before; to make something/somebody

better than before

Exercise 7. Complete the sentences with the words in the box.

scientists, requirement, develop, design, create, engineer, improve, scientific,

solution, mathematics, thinking, knowledge, benefits

O~NO oD E

9.
10.
11.

The aimis to your personal skills.
You need the advice of a qualified :
He took a very approach to management.
It will be an opportunity to gain and experience.
The new factory will bring considerable to the area.
believe there is ice a few inches below the surface of Mars.
Attempts to find a have failed.
With good, clear one can arrive at an answer.
Our immediate IS extra staff.
The main purpose of industry is to wealth.
Both science and show us that the universe has not been around for

an infinite duration of time.

12.
13.

The machine is quite simple in
Engineers are working to this technology.

Exercise 8. Find the proper continuation of the sentences according to the
information in the text.

1) Research engineers a) organize building processes and ensure safety and

quality.

2) Development engineers b) plan structures and products, choosing materials

and shapes.
3) Construction engineers  ¢) manage manufacturing processes and equipment.
4) Design engineers d) use these ideas in practice.
5) Operating engineers e) analyze customer needs and find the best solutions

6) Management engineers f) study new ideas and develop new methods.
7) Production engineers g) control systems such as power plants and transport.




Exercise 9. Complete the sentences with the words in the box.

evaluate | application | creates | design |wizard maintains
scientists | skills research | reality |focus rigor

Engineers have excellent mathematical * , work largely in theory, and
systems or carry out * . They may manage projects, *
and test ideas or theories, or design something as tiny as a single switch. They are
not as theoretical, perhaps, as engineering ° , but engineers work from theory
to the very doorstep of practicality. It is the engineering technologist who today
carries the idea across the threshold, into the realm of °
An Engineering technologlst uses some of the same Skl||S as an engineer,

2

though with a bit less ’ in mathematics and theoretical science. Where
the engineer might work largely on theoretical work, an engineering technologist
is, frankly, a bit of a ® . What the engineer devises, the engineering
technologist actually ° , with real parts, products and profits.

An Engineering technologist constructs, *° and repairs all types of

devices, systems and inventions that the engineer designs and draws. The focus is
on , not theory.

Education for Engineers vs. Technologists

A key distinction between engineering technologists and engineers is their
educational background. While engineers will delve deeply into complex
undergraduate mathematics classwork and classes in the pure sciences, engineering
technologists 2 more on application of skills through introductory

mathematics, survey science courses, and engineering fundamentals.

Exercise 10. Read about Peter Houhiapa, project engineer, Rural Planning
Services (RPS Group Limited), telling the Engineers Journal why creativity,
curiosity and intention to make the world a better place are at the heart of
desire to work in the profession. Match the following questions with the
proper sections in the text.

1. How has your career developed differently from your initial expectations?

2. What do you consider to be the most exciting trends in power engineering in
the coming years?

3. At what stage did you become interested in engineering as a career?

4. What advice would you give to someone considering studying engineering?

5. What factors influenced your decision to choose engineering?

6. What aspects of your work do you find the most engaging?

| completed a degree in electrical engineering between 2010 and 2014. After
graduation, | began my career as a junior engineer in an energy company. Since
then, | have been involved in a variety of projects, including power generation
systems, renewable energy installations, and electrical distribution networks.

A ?



| first developed an interest in engineering at the age of 16. During my school
years, | particularly enjoyed physics and mathematics, which helped me
understand the basic principles of electricity and energy systems. | was especially
curious about how electrical power is generated and distributed.

B ?

My decision to pursue engineering was influenced by several factors. Firstly,
| had a strong interest in science subjects. In addition, | was inspired by large-scale
energy infrastructure projects such as wind farms and power plants. | wanted to
contribute to a field that plays a crucial role in modern society.

C ?

At the beginning of my career, | expected to specialize only in electrical
systems. However, my professional experience has been far more diverse than |
had anticipated. |1 have worked on projects related to renewable energy, energy
efficiency, and environmental sustainability. This has shown me that engineering
skills are highly transferable across different sectors.

D ?

One of the most engaging aspects of my work is problem solving. Each
project presents unique challenges that require both technical knowledge and
practical thinking. I am responsible for developing solutions that are not only
effective but also safe, reliable, and sustainable.

E ?

Looking ahead, | believe that the most exciting developments in power
engineering will be related to renewable energy technologies and smart energy
systems. These innovations will improve energy efficiency and help reduce the
environmental impact of power generation.

F ?

Based on my experience, | would strongly recommend engineering to anyone
with an interest in science and technology. It is important to have a solid
foundation in mathematics and physics, as well as a willingness to work hard.
Engineering offers a wide range of career opportunities and plays a vital role in the
development of modern society.

Let’s listen and watch!
Exercise 1. Scan the QR code, watch the video “What is [m] i F3 )
Engineering?” and answer the following questions. et

1. What everyday activities at the beginning of the video are
made possible by engineers?

2. What motivates engineers to improve the world?

3. What tools do engineers use to solve problems?

4. What examples of simple and complex problems are mentioned in the video?
5.  Why are aeroplanes described as easy to take for granted today?

6. What types of engineers are involved in creating an aeroplane? Name at least
three.

7. What challenges did engineers face when building the Burj Khalifa?

9



8. What solution was used to deal with extreme heat during the construction of
the Burj Khalifa?

9. What problem did engineers need to solve when designing the Sydney
Harbour Bridge?

10. According to the text, what is the main purpose of engineering, and what
questions are raised about its future?

Exercise 2. Watch the video again and decide whether the following
statements are true or false.

The alarm on the phone is set to ring precisely at 7:00.

The person immediately feels awake after getting out of bed.

The warm shower water serves as a means of helping the person wake up.

The person applies a minimal amount of toothpaste while brushing their teeth.
Being pressed for time, the individual moves rapidly through the city.

The person fails to catch the train on time.

Engineers are responsible for the development of everyday technologies such
as alarms and traffic control systems.

8.  Financial gain is presented as the primary motivation for engineers.

9. Mathematics and science are essential tools in the work of engineers.

10. Air travel has always been simple and easily accessible throughout history.
11. The construction of an aeroplane involves collaboration among various types
of engineers.

12. The Burj Khalifa is situated in a relatively cold climate.

13. Engineers addressed extreme heat during the construction of the Burj Khalifa
by using cooled concrete at night.

14. The design of the Sydney Harbour Bridge is based on an arch concept
inspired by ancient Roman engineering.

15. Engineering is defined as the process of solving problems and transforming
innovative ideas into practical solutions.

NogogkowobdE

Let’s speak!
Exercise 1. Answer the following questions connected with:

) Engineering

What do you understand by the term “engineering”?

Why do you think engineering is important for modern society?
What skills are essential for an engineer?

Do you think engineering is more practical or theoretical? Why?

PONPEQ

) Power engineering

What is power engineering and what does it deal with?

How is electricity generated and distributed in modern systems?
What are the advantages of renewable energy sources?

What challenges does the energy sector face today?

10
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Education and career

Why did you choose (or would you choose) engineering as a profession?
What subjects are most important for engineering students?

Do you think engineering studies are difficult? Why or why not?

What kind of jobs can engineers do after graduation?

PN RERO

)  Future and technology

How will engineering change in the next 10 — 20 years?

What role will smart grids and renewable energy play in the future?
Would you like to work in the energy sector? Why?

ol N

Exercise 2. Read these facts about power engineering. Choose any two facts
that you think are the most surprising. Work in pairs and exchange your
thoughts.

1.  Electricity is the movement of electrons through a conductor, and this motion
happens at extremely high speed.

2. Electrical engineering includes many fields, such as power systems,
renewable energy, electronics and telecommunications.

3. Power engineering is responsible for generating, transmitting and distributing
electricity to homes and industries.

4. A single lightning bolt can carry millions of volts of electricity, making it one
of the most powerful natural energy phenomena.

5.  Modern power systems must balance electricity supply and demand in real
time to avoid blackouts.

6. Renewable energy sources like wind and solar power are becoming
increasingly important in modern engineering.

7. Engineers design smart grids to make electricity distribution more efficient
and reliable.

8. Even when electrical devices are switched off, many of them still consume
small amounts of energy if plugged in.

9. The development of electrical engineering made technologies like
telecommunication networks and power stations possible.

10. Engineering is based not only on science, but also on creativity and problem-
solving skills.

Exercise 3. Work in pairs. Discuss the topics below, using ideas and
vocabulary from the unit as well as your own opinions.

Topics for discussion Discussion tips
I. Engineering and its role in modern society e Give reasons and examples
e what engineering is to support your opinions
e Why it is important today e Use linking words to
e whether it is more practical or theoretical organize your ideas (e.g.
I1. Skills and education for engineers however,  therefore,  for

11




e key skills example, in addition)

e important subjects e Ask follow-up questions and
e reasons for choosing engineering as a profession | respond to your partner’s
I11. Power engineering and energy systems answers

e what power engineering deals with e Use vocabulary from the
» how electricity is generated and distributed unit where appropriate

IV. Energy challenges and solutions e Try to keep the conversation
« advantages of renewable energy going by adding comments
e current challenges in the energy sector and asking for clarification

V. Careers in engineering

e types of jobs

e work environment

e career opportunities for engineers
VI. Your future in engineering

e your specialization

e reasons for your choice

e your future career plans

Let’s write!
Translate the following sentences into English using your Active Vocabulary.

1. Wuxenepuss - OSTO NPUMEHEHHWE HAyYHbIX 3HAHUM N1 peLIeHUs
MPAKTHYECKHX 3ajad.

2. HWmxeHepbl UCHONB3YIOT MNPUPOAHBIE pecypchl d(PPexTuBHO, UYTOOBI
MPUHOCHUTH MOJIB3Y OOIIECTRY.

3. ®wusuka u MaTeMaTHKa SBIISIOTCS OCHOBOW MHKEHEPHOT'O 00pa30BaHUs.

4. B ortnauuue oT yu€HbIX, HH)KEHEPHI PUMEHSIOT 3HAHUS HA MPAKTHKE.

5. Hmxenepbl yacTo paboTalOT HAA CIOXKHBIMA TPOEKTAMH, CBSI3aHHBIMU C
SHEPrEeTUKOM.

6. [IpoexkTupoBaHHE BKIIOYAET BHIOOP MaTEpUaIOB U METOAOB IS CO3JaHMS
IPOAYKTA.

7. B bsHepreTmueckoll HMH)XEHEPUH BaXKHO YUYUTHIBaThb 3((HEKTUBHOCTH WU
YCTOMYUBOCTH CUCTEM.

8. MmHorue uHxeHepbl paboTal0T ¢ BO30OHOBIIEMBIMA UCTOYHHUKAMU YHEPTHUH.
9. VYwMHbIC YHEPrOCUCTEMBI NOMOTalOT  YyAy4YIIMTh  paclpeleieHne
AIIEKTPOIHEPTUH.

10. HMmxeHepsl JOHKHBI aHATM3UPOBATHh CUTYAIHUIO TIEpe TeM, KaK MPEIIOKUTh
€€ pellcHuE.

11. TlpoBepka ¥ TECTUpOBAaHWE SBISIFOTCS BAXKHON YACThIO WHXKEHEPHOTO
npoiiecca.

12. Kapbepa unxeHepa MOXeT ObITh 00Jiee pa3HOOOPa3HOM, UeM 0KHIAETCS.

13. WwuxeHepusi mpenjiaraeT MUPOKUE BO3MOXKHOCTU IS MPOPECCHOHAIBHOTO
pa3BUTHS.

12




Let’s warm up!

Before starting the unit, check if you remember the numbers in English.

UNIT 2

NUMERALS

Below are the symbols and words for cardinal numbers.

Symbol | Word | Symbol Word Symbol Word

0 zero 13 thirteen 60 Sixty

1 one 14 fourteen 70 seventy

2 two 15 fifteen 80 eighty

3 three 16 sixteen 90 ninety

4 four 17 seventeen 100 a (one) hundred

5 five 18 eighteen 101 a (one) hundred and one

6 SiX 19 nineteen 200 two hundred

7 seven |20 twenty 1,000 a (one) thousand

8 eight 21 twenty-one | 1,001 a (one) thousand and one

9 nine 22 twenty-two | 1,250 a (one) thousand two hundred and
fifty

10 ten 30 thirty 100,000 a (one) hundred thousand

11 eleven |40 forty 1,000,000 a (one) million

12 twelve | 50 fifty 1,000,000,000 | a (one) billion

Below are the ordinal numbers in digital and verbal form.

In figures | Word In figures | Word

1% the first 20" the twentieth

2" the second 21" the twenty-first

3" the third 22™ the twenty-second

4" the fourth 30" the thirtieth

50 the fifth 40" the fortieth

6" the sixth 50" the fiftieth

70 the seventh 60" the sixtieth

g™ the eighth 70" the seventieth

9" the ninth 80" the eightieth

10" the tenth oo™ the ninetieth

110 the eleventh 100" the hundredth

120 the twelfth 101% the hundred and first
13" the thirteenth 200" the two hundredth
140 the fourteenth 201" the two hundred and first
15" the fifteenth 300" the three hundredth
16" the sixteenth 400" the four hundredth
17" the seventeenth | 1,000™ the thousandth

18" the eighteenth | 1,001" the thousand and first
19" the nineteenth 1,000,000" | the millionth

13




Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read the text and explain how the terms figure,
digit, numeral and number differ from each other.

Students learning English sometimes confuse the words "figure”, "digit",
"numeral” and "number". Although the same symbol (for example, 8) can be
mentioned with all these words, each term highlights a different aspect of meaning.

The word number is the most general notion and is connected with quantity or
amount. It is a key concept in mathematics and is used to describe different types
of numerical values: whole numbers; negative numbers; the number 10; natural
number. In other words, a number is a count or measurement that is really an idea
in our minds. Numbers provide a universal language for communication and
analysis, allowing us to make comparisons, perform calculations, and establish
relationships across various contexts.

A numeral is a special sign that represents a number. Just like how we have
letters to write words, we use numerals to express numbers. It may be presented as
a word or as a symbol: the numeral 6; the numeral VI; the numeral six; cardinal
and ordinal numerals; Roman or Arabic numerals. In short, a numeral is a
symbol or name that stands for a number.

The term digit names one basic numerical sign from 0 to 9. Digits are the
elements from which multi-digit numbers are formed: the digit 4; the digit 7; a
three-digit number; a group of five digits; use digits to write these numbers. In
simple terms, a digit is a single symbol used to make numerals.

The word figure is used when we speak about a written sign that represents a
number or when we emphasize the size or value expressed by a number: the figure
9; Arabic figures; an eight-figure number; a figure of 5 million; a six-figure
salary; write these numbers in figures and in words. It can also describe numbers
in written form and in some cases refers to arithmetic skills: She is good at figures.

For example, in the number 25, the number is twenty-five, the numeral is
‘25’, and it is made of two digits (2 and 5).

Exercise 3. Match the terms with their descriptions.

1.Figure a) is related to quantity or amount.
b) names a unit used to express a number.
2.Digit c) focuses on the value or size of a number.
d) means one of the symbols from 0 to 9.
3.Numeral e) refers to a written sign representing a number.
f) may appear as a word or a symbol.
4.Number g) is a fundamental concept in mathematics.

h) can be expressed using different symbolic systems.

14



Exercise 4. Fill in the gaps to check the understanding of the words (digit,
figure, number, numeral).

The ... 345 contains three ... .

(When you are filling out forms) Write the amount in both words and ... .
It’s been ... one in the charts for six weeks.

The temperature ... dropped significantly last night.

The document ... is in the top left-hand corner.

The ... "five" can also be written as 5.

The ... 0 plays an important role in this ... .

Roman ... were widely used in ancient times.

The final ... in the report was incorrect.

10. Every ... is written using one or more ... .

11. The ... 12 is a composite ... .

12. The invoice shows the total as the ... 78.25.

13. The librarian counted the library’s volumes by their catalog ... , not by their
titles.

14. The cashier wrote the total as the ... 58.75 on the receipt.

15. The ... of participants in the survey was 234, and the ... 4 appeared most
often in the responses.

16. The street address is a ... carved into the bronze plaque.

17. The symbol 7 is a ... in the decimal system.

18. The chalk drawing of the person’s height was a large ... on the wall.

19. The ... of students in the class is 28.

20. The sign Vlis a ... used to represent the value six.

CoNOOR~LDE

Exercise 5. Read the text to study cardinal and ordinal numerals in English
and apply them correctly in speech.

We cannot imagine our life without numbers. Our world is filled with
numerical data, which is particularly vital in different fields of engineering: for
solving equations or problems, for determining weight, height, length and width,
for calculating distances in meters and kilometers, and for other similar tasks. All
forms of measurements rely on the application of numerals. In the English
language, numerals represent a grammatical category that specifies either quantity
or sequence.

This part of speech is categorized into two principal groups: cardinal and
ordinal numerals. Additionally, they can be structurally classified as simple (from
1 to 12), derivative (from 13 to 19), and composite (such as 21, 67, or 147).

1. Cardinal Numerals express the number, quantity or amount, indicating
"how many" items there are. They provide an answer to the question "How
many?": 220 volts, 480 kilometers, 35,000 students, 125 tons, 31 plants.

15



It is important to note that terms like ‘a hundred’, ‘a thousand’, and ‘a
million’, ‘a billion’ function as nouns rather than numerals. In their singular form,
they are consistently paired with the indefinite article ‘a’ or the numeral ‘one’. In
this specific usage, they do not take a plural ending: three hundred power plants,
eighteen thousand substations, twenty-four million books. However, these same
words can adopt the plural ending ‘-s” when used in a generalized sense with the
preposition ‘of” and a subsequent noun: thousands of students, millions of people,
hundreds of questions, billions of particles.

2. Ordinal Numerals denote position or order in a sequence, corresponding
to the question "Which one?" Typically, they act as adjectives placed before a
noun and are commonly preceded by the definite article ‘the’: The first laboratory
was big. The second one was bigger.

In both major variants of English, numerals from one thousand upwards are
formatted with commas separating each group of three digits, starting from the
right. This is illustrated by numbers like 8,526 (spoken as "eight thousand five
hundred (and) twenty-six"); 73,965 (seventy-three thousand nine hundred (and)
sixty-five), 93,005 (ninety-three thousand five); 6,540,210 (six million five hundred
forty thousand two hundred ten).

The digit 0 has multiple spoken forms depending on context:

*  Nought/Zero (in Mathematics/Science): 0.7 is "nought point seven"; -22°C is
"twenty-two degrees below zero."

*  Nil/Nothing (in sports): A score of 3:0 is read as "three nil" or "three
nothing."

« Oh [ou] (in codes/phone numbers): The number 220450 is pronounced
"double two oh four five oh."

Exercise 6. Answer the following questions.

. How is the noun "numerals™ defined in English?

. What are the two primary categories of numerals?

. Which type of numeral answers the question "How many?"? Please provide
our own examples.

4.  Which type of numeral answers the question "Which?"? Please provide your
own examples.

5.  Under what conditions do the words "a hundred," "a thousand,” and "a
million" take a plural '-s' ending? Illustrate with your own examples.

6. What is the standard convention for writing numerals in groups of three digits
for one thousand and above? Provide your own examples.

7. What are the different ways to pronounce the digit '0' in English? Give
examples of your own.

1
2
3
y

Exercise 7. Create your own questions and responses using the model.

Example: a) A: Is it nineteen [naim'tr:n]?
B: No, it’s ninety ['namti].
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a) A: 19? d) A: 80? g) A: 16?

B: 4990 B: 8018 B: 16 60

b) A: 50? e) A: 14? h) A: 30?

B: 5015 B: 14 40 B: 30 13

c) A: 13? f) A: 70? i) A: 40?
B:13-30 B: 70 17 B: 4014
Exercise 8. Read and pronounce the numbers.

359 8,005 74,999 5,015 340,810
2,457 1,000,009 333,765 19,316 7,202
30,818 999,010 52,666,000 95,012 138,287
790,000 7,382 489,000,904 284,402,351 295,303,888

Exercise 9. Read the text to understand how common and decimal fractions
work.

A fraction represents a part of a whole or a ratio between two numbers. For
example, when measuring length or quantity, the result is often not an integer (or a
whole number). In such cases, we use numbers that represent parts of a whole: one
half; one third; one quarter; one fifth; one millionth, and so on.

In a common fraction written with a slash (/), the number placed before the
slash is called the numerator (or top number) and is given in the form of a cardinal
numeral. The number written after the slash is the denominator (or bottom
number), which is expressed by an ordinal numeral.

Examples of fractions written in symbols and in words:

Symbol Word Symbol Word

s one-half / a half Ya three-fourths / three-quarters
Vs one-third/ a third Y6 seven thirty-sixths

Ya one-fourth / a quarter %00 | thirty-three hundredths

Ys one-fifth 1000 | SiXty-five thousandths

Va2 one thirty-second 1% |oneand a half

Y100 one-hundredth 4 Y, | four and a quarter

Y1000 one-thousandth 63 | six and three-sevenths

In English, a dot (not a comma) is used to divide the whole part from the
fractional part in decimal numbers. Decimals are normally written using figures.
When we read such numbers aloud, we say the word ‘point’ to indicate the dot.
Each digit after the point is pronounced separately. For example, the number 1.36
is read as ‘one point three six’.

The digits before the decimal point are usually read as one whole cardinal
number, while the digits after the point are spoken one by one. Thus, 546.132 can
be pronounced as ‘five hundred forty-six point one three two’.
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Exercise 10. Read out these common and decimal fractions.

Ya; Y7, T Va3 8 Y03 21 765 0.25; 0.008; 12.57; 455.67; %; 0.45; 6.22.

Exercise 11. Match words and numbers.

e po'\m one four point nine nine . .
o® |
(@] rteen . 72
o hyngy q POINt ning ) 606 .
Y Poj et ninety-seven .
nt
Seven, three B 200 -
INt on
e foyr
one point five three four et - » .
five pn: sixty-nine WO .
oot i twenty
€ Zerm £
O five - 2 y .
ifty-se .
s'\xthousand five hundred and fifty =
Si,
W *ang fiye s 655/ q7
eVen ¢ /73

Exercise 12. Make up word combinations from columns A and B and find
their equivalents in C.

A
1) cardinal
2) to measure
3) power
4) to solve
5) numerical
6) digit
7) decimal
8) to determine
9) to make
10) ordinal
11) field
12) to perform
13) to count
14) addition

B
a) quantity
b) calculations
c) height
d) fraction
e) numeral
f) sequence
g) of engineering
h) data
1) sign
J) equation
K) plant
[) number
m) comparison
n) distance

C
peraTh ypaBHEHUE
OTpacib UHXCHEPHUH
OTIpENEATh KOJMIECTBO
MOPSIIKOBOE YUCITUTEILHOE
0CJIEIOBATEIBHOCTD LIUPP
BBITIOJTHATH BBIYHCIICHUS
CpaBHHMBATh
JECATHYHAS TpOOh
1 poBBIC TaHHBIC
U3MEPATH BBICOTY
CUUTATh PACCTOSHHE
3HAK CIIOKCHUS
KOJIMYSCTBCHHOC YHCIIUTEIIBHOE
AIEKTPOCTAHIIHS
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Exercise 13. Match each word to its synonym.

1) branch a) to define

2) to calculate b) numerator

3) to determine C) quantity

4) amount d) answer

5) various e) field

6) top number ) works

7) point g) different

8) response h) to count

9) plant 1) bottom number
10) denominator J) dot

Exercise 14. Read the text to master writing, saying and reading the dates for
real-life communication.

In English, dates can be written and said in several ways depending on
whether the style is formal or informal, and also depending on whether British or
American English is used. A date consists of three main elements:

« Day (Sunday, Monday, Tuesday, etc.)

» Month (January, February, March, etc.)

« Year (1833, 1999, 2019, etc.)

In British English, the most typical format is:

DATE = DAY /MONTH / YEAR
1 September 2020 — 01.09.2020 — 01/09/2020

In American English, the most common format is:

DATE = MONTH /DAY / YEAR
March 2, 2021 — 03.02.2021 — 03/02/2021

Four-digit years are usually split into two pairs of numbers and pronounced
separately, e.g. 1986 — nineteen eighty-six.

In years such as 1907 or 1702, the zero is pronounced as the letter “o”, e.g.
1907 — nineteen o seven; 1702 — seventeen o two.

Years that mark the beginning of a century are commonly read with the word
“hundred”, e.g. 1600 — sixteen hundred; 2000 — twenty hundred.

on the first of September 2025

To say the date we use the following construction:
U on + the + ordinal number + of + month + year
O O on the thirteenth of March 1979

19



Exercise 15. Write and pronounce the following dates first in British and then

in American English.

8/4/2000; 5/12/1999; 12/6/1900; 7/9/2009; 2/10/2019; 1/10/2020; 4/3/1988.

Exercise 16. Interview your groupmate. Write down the answers and present
them in the classroom. Pay attention to spelling and pronunciation of the

dates.

HOoo~NoOkwWwhE

What is your date of birth?

When did you enter the University?

When do you receive your scholarship?

What was your first day at the University?

When do we celebrate Students’ Day?

What date is it today?

When are you going to graduate from the University?
When will you take your first exam this term?

When do we celebrate Power Engineers’ Day?

0. What is the full date of the foundation of the BNTU?

Exercise 17. Find information and match the dates with the inventions. Then
read the completed sentences aloud.

1) October 10, 1911
2) September 8, 1994
3) August 29, 1831

4) September 24, 1852
5) October 30, 1888
6) November 3, 2020
7) October 24, 1861

8) August 9, 1898

9) July 5, 1687
10) October 4, 1957

11) January 27, 1880

a) The first transcontinental telegraph line was completed.
b) John Loud received a patent for the ballpoint pen.

¢) The first artificial satellite was launched into orbit.

d) Henry Ford patented a transmission mechanism for
automobiles.

e) Rudolf Diesel was granted a patent.

f) Isaac Newton’s great work, "Principia", was published
by the Royal Society in England, outlining his laws of
motion and universal gravitation.

g) The airship (or dirigible) was demonstrated for the first
time.

h) Thomas Edison received a patent for his electric lamp
that utilized a carbon filament in a sealed, high-vacuum
glass bulb.

1) The first nuclear power reactor in Ostrovets was
connected to the grid.

J) Microsoft officially named its operating system
“Windows”.

k) Michael Faraday discovered the electromagnetic
induction.
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Exercise 18. Study the information and solve the problems.

Addition and Subtraction
5+ 7=12 — five plus seven equals twelve
66 + 13 =79 — sixty-six plus thirteen is equal to seventy-nine
15 — 6 = 9 — fifteen minus six equals nine
81 — 33 =48 — eighty-one minus thirty-three is equal to forty-eight

99 + 77 = 8.5-32= 315+ 145 = 1128-23 =
61 -50 = 41.7-11.3= 859 — 600 = 5,325-05=
114 + 316 = 1,203 + 419 = 4,444 +7,777 = 10.01 +8.22 =

Multiplication and Division
1 x I =1 — once one is one
2 x 2 =4— twice two is four
3 x 3= 9 — three times three equals nine
4 x 4= 16 — four times four is equal to sixteen
12 x 10 = 120 — twelve multiplied by ten is equal to one hundred and twenty
35:7 =5 — thirty-five divided by seven equals five
1000 : 25 =40 — one thousand divided by twenty-five is equal to forty

10x7= 56:7= 13x3= 749 :7 =
100 x 100 = 175:25 = 618 :6 = 3,550 x5 =
234 X6 = 12x12 = 33:33= 10,660 : 10 =

Exercise 19. Complete the sentences with the words in the box.

solution, digit, subtract, divide, equal, division, equation, power, subtraction,
fraction

This is an in two unknowns.

Here are two numbers for you to :

I can’t find the 6" of the number manually.

It took us about a ten-day period to find the

For example, a student knows that 32 degrees Fahrenhelt is freezing and is
to O degrees Celsius.

6. You should eighty one by nine.

7. The calculator can multiply two five- numbers.

8.  You’ve missed the sign.

9. To convert a to a percentage, divide the numerator by the

denominator.

10. When the first positive integer is larger than the second positive integer in a

problem, the difference will be positive.

SRl A
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Let’s listen and watch!
Watch the video to understand the main idea. Then listen
without watching and fill in the blanks with numbers.

1. The question debated constantly “When will we run out of

0il?” since the turn of the Millennia. Some say next year some say the next
years but most agree that it is a major problem to be tackled within our

lifetimes.

2. Last year the world used million barrels of oil per day.
3. This has increased from million years ago.
4, This trend is estimated to continue until around when the vast

majority of the world's population will be living in developed nations with a level
demand for olil.

5. For example, the UK demand for oil hasn't risen at all since consumption
records began in the

6. Using estimations on current Global Trends we can assume that Global

demand will likely reach around million barrels per day in

7. So “How much oil is there in the world?”. There are layers to this
question.

8. Most alarmist journalists will have you ignoring the point or even the
latter _ when writing a headline that we're all going to diein ___ years.

9. There are approximately only billion barrels of oil currently stored
and waiting to be used in the world.

10. Does this mean we're going to run out of oil in months?

11. We have oil fields drilling existing reserves every single day.

12. There are around trillion barrels of these reserves that we are aware
of and can verify.

13. This is enough to last to years with current consumption
patterns.

14. Furthermore, the US DOI indicate there is an estimated billion
barrels of undiscovered modernly accessible oil in the world.

15. This brings the total to trillion barrels of declared oil available to

drill with modern technology.
16. Given the amazing advances in technology that we've seen over the past

years?
17. years ago there were billion barrels of oil reserves in the
entire world.
18. Since then we have used over trillion barrels.
19. When oil is $ a barrel we can expect producers to sit on their hands
as it costs more to lift the oil from the ground than they can sell it for.
20. If oil exceeds all-time Highs at $ a barrel we can expect exploration

and technological development to skyrockets as it becomes economically viable to
drill harder to access deposits.
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Let’s speak!

Choose any five random numbers. They can be whole numbers, years,
percentages, decimals, fractions, etc. Create a short story about a startup, an
invention or a technical problem. Your story must explain what each number
represents.

Rules Example (short model idea)

¢ Use all five numbers logically in your story
(e.g.: 2025-4-18-300-75%).
¢ Explain what the numbers refer to (e.g. 4

In 2025, a small engineering startup launched 4 energy-
saving devices for smart homes. By that time, the team
had been developing the technology for several months,

18 engineers had tested the prototypes in real
conditions and almost 300 euros had been invested in
research and development. However, the results were
worth the effort: the new device reduced energy
consumption by 75%. Therefore, the startup quickly
gained attention from international investors.

energy-saving devices, 18 engineers, 300
euros, etc.).

e Use at least three linking words (e.g.:
however, therefore, as a result, because,
although, in addition, etc.).

e Use at least two different past tenses (e.g.:
Past Simple, Past Continuous, etc.).

Let’s write!
Translate the following sentences into English using your Active Vocabulary.

1. Ywucno 5 o603HAYAET KOJIMYECTBEHHOE YHCIUTEILHOE U OTBEYAET HA BOIPOC
«CKOJIBKO?».

2. Jlenb poxaeHus: benopycckoro HalMOHATBLHOTO TEXHUYECKOTO YHUBEPCUTETA
— 10 nexabps 1920 roxa.

3.  Hudpa «7» ucnonszyercs ans 0003HAUYCHHUS YHCIIA CEMBCOT CEMBIECAT CEMb.
4. Tebe cHauana HYKHO PEIIUTH NIEPBOE YPaBHEHUE, ITOTOM BTOPOE U TPETHE.

5. B BHTY exeronno npue3:xaroT yYUThCSA THICSYH HHOCTPAHHBIX CTYICHTOB.

6. B anrmuiickoM s3bIKe TOYKAa HUCIOJIb3YeTCs JUIsi 0003HAUYCHHUS JCCATUUHBIX
npo0eit, a 3amnsaTas — JyIsl ThICSAY, MUJUIMOHOB ¥ MIJIJTUAP/IOB.

7. CroBo «uugpay» 0003HaYaeT OJUH U3 OCHOBHBIX YHCIIOBBIX 3HAKOB OT 0 10 9.
8. Kaxnprnii rog 11 HOsIOps Ha MapkeTIelcax MPOXOAUT pacmpoaaxa «YépHas
MATHUILA.

9. S pomuncs 23 oxtsops 2009 roxa.

10. Y mens 3anumaet npumepHo 1 yac 20 MUHYT 100paThCs 10 YHUBEPCUTETA.
11. Ha cnenyromieit Hepene y Hac OyneT BaxkHasi KOH(MEPEHIUS, U MBI OKHJIaeM
6onee 130 yqacTHHUKOB.

12. S maBemaro poaMTeNeH IBa pa3a B MECII.

13. Cawmpbrit nmuHHBI MOCT B benapycu — 924 metpa — HaxoauTcsi B Mo3bIpe.

14. OnH TOYHO MOMHUT AAThl POXKJICHUS BCEX CBOUX JIPY3€i, HO Bceria 3a0bIBaeT
uX ajipeca.

15. Ha cnenmansHocT «2nekTpocHab)keHue» yqarcst okoo 400 cTyieHTOB.
16. Ou npumén nepBbIM Ha COPEBHOBAHUSX.

17. B 6ubnmotexe 66110 Bcero S0 4emoBek.

18. I'myOuna o3epa — 12 meTpoB.

19. B 408 aygutopuu 061710 17 CTyA€HTOB IIEPBOTO Kypca.

20. CtyneHT He CMOT CJIOXKHTh JABE MPOCTHIEC IPOOH.
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UNIT 3
SOME BASIC FIGURES

Let’s warm up!
Exercise 1. Check if you remember the geometrical figures in English and tell
where we can use the names of shapes in engineering.

2D Geometric Shapes

Circle Oval Triangle Square Rectangle
Parallelogram Rhombus Trapezoid
Pentagon Hexagon Heptagon Octagon Nonagon Decagon

ON NON N X

Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read the text carefully to understand better
the basic concepts in geometry.

Geometry is one of the most elegant branches of mathematics, offering a
language through which we can describe the structure of space. At its very
foundation lie several simple yet profoundly important ideas: the point, the line,
the angle, the plane, and the line segment. Though these concepts may appear
elementary at first glance, they form the basis for understanding far more complex
geometrical relationships.

The most fundamental element in geometry is the point. A point represents an
exact position in space but possesses no length, width, or height. It is purely
abstract, serving as a reference from which other geometrical objects can be
defined. In diagrams, a point is often represented by a small dot and labelled with a
capital letter. Despite its simplicity, the point plays a crucial role: without points, it
would be impossible to construct any other figure.

A line can be understood as a straight path that extends infinitely in two
opposite directions. Unlike a point, a line has length, but it has no thickness. Lines
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are essential in geometry because they allow us to connect points and describe
direction and distance. In theoretical terms, a line never begins or ends and it can
be either straight or curved (or simply a ‘curve’). Curves are extremely significant
in both theoretical and applied geometry, as they help describe natural shapes and
motions, such as the arcs of bridges, the outlines of waves, or the trajectories of
moving objects.

A line segment is a part of a line bounded by two points. Unlike a full line,
which stretches endlessly, a line segment has a definite length that can be
measured. Line segments are especially important in practical geometry because
they form the edges of many familiar shapes, such as triangles, rectangles, and
polygons. In everyday applications — from architecture to engineering — line
segments help define the boundaries and dimensions of objects.

When two lines or line segments meet at a common point, they form an angle.
Angles can vary widely in size, from acute angles that measure less than ninety
degrees to right angles of exactly ninety degrees, and obtuse angles that are larger
but still less than one hundred and eighty degrees, and straight angles measuring
exactly 180 degrees. We can use a protractor to measure angles. Angles are
essential not only in geometry but also in fields such as physics, navigation, and
design, where precise measurement of direction is required.

All these figures exist within a broader geometrical setting known as a plane.
A plane is a flat, two-dimensional surface that extends infinitely in all directions. It
contains an unlimited number of points and lines, providing the stage upon which
most classical geometric constructions take place. When we draw shapes on paper,
we are effectively working within a small portion of a plane.

In conclusion, the concepts described form the essential vocabulary of
geometry. Together they allow mathematicians to describe space with remarkable
clarity and precision, transforming simple abstract ideas into powerful tools for
understanding the world around us.

Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A B C
1) acute a) letter TOYHOE U3MEPEHUE
2) branch b) direction PSIMO#A Iy Th
3) line C) measurement YpEe3BBIYAITHO BaYKHBIN
4) capital d) of mathematics OeCKOHEYHas! JINHUS
5) straight e) application OTPE30K
6) opposite f) important IPUKJIaHAS T€OMETPHS
7) endless g) tool OCTPBIN yroJi
8) everyday h) path MOIIHBIA HHCTPYMCHT
9) precise 1) geometry 3ariaBHasi OyKBa
10) applied J) segment IIOBCEIHEBHOE MPUMEHCHHUE
11) profoundly  K) line IIPOTHUBOIIOJIOXKHOE HAIIPABIICHUE
12) powerful I) angle OTpacib MaTEMATUKH
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Exercise 4. Match each word to its synonym.

1) fundamental

a) to stretch

2) to have b) to stand for
3) foundation C) to determine
4) to let d) endlessly
5) dimension e) basic

6) to extend f) to build

7) precise g) size

8) essential h) basis

9) to represent 1) to possess
10) to define J) accurate
11) to construct K) to allow
12) infinitely ) crucial

13) edge m) form

14) shape n) side

Exercise 5. Match the following words with their descriptions.

1) space

2) crucial

3) simplicity
4) geometry
5) figure

6) distance

7) side

8) point
9) plane

10) angle

a) the quality of being easy to understand or use

b) a particular shape formed by lines or surfaces

c) extremely important, because it will affect other things

d) any of the flat surfaces of a solid object

e) an area or a place that is empty

f) the branch of mathematics that deals with the measurements and
relationships of lines, angles, surfaces and solids

g) the space between two lines or surfaces that join, measured in
degrees

h) the amount of space between two places or things

1) any flat or level surface, or an imaginary flat surface through or
joining material objects

J) a small round mark used in writing, especially the mark that
separates a whole number from the part that comes after it

Exercise 6. Complete the sentences with the words in the box.

decagon, rectangle, square, dimensions, triangular, straight, circular,

distance, direction, line, plane, space, angle

1. The

2.

bombing.

3. Inthe US,
4. Which
5.

The building was designed to fill a

is 5 cm long and 1.9 cm wide.
left empty after World War 11

Is measured in miles.
do we have to take?

A polygon with ten sides is a
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6. Itis important to measure the exact of the room.
7.

The vertical line makes an with the horizontal line.
8.  We may describe uniquely any point in a by an ordered pair of
numbers, called coordinates.
9. He could hear the sound of hammering, then the whine of a saw.
10. She could draw a perfectly line.
11. Draw a chalk on the container to record the level.
12. ltwas in shape.
13. The area of the office is 35 metres.

Exercise 7. Match the words and the number of sides. Pay special attention to
the prefix. Note! — ‘gon’ from Greek means ‘sides’.

Word Number of sides
1) heptagon a) a lot of

2) polygon b) five

3) octagon C) ten

4) hexagon d) seven

5) decagon e) twelve

6) hendecagon f) six

7) pentagon g) nine

8) dodecagon h) eleven

9) nonagon 1) eight

Exercise 8. Write down the names of the following shapes in English.
Compare your result with your desk neighbor one.

AO@® IO Ov

Exercise 9. Match the words with their definitions.

1) helix a) a shape that is a half of a circle

2) square b) a combination of two rays with a common endpoint called the
vertex

3) cone c) a shape with a circular base and a top that forms a point

4) oval d) a seven - sided figure

5) rectangle e) a shape with four equal and straight sides
6) semi-circle ) a shape with four sides and right angles
7) heptagon g) a shape formed by a smooth curve

8) angle h) an elongated circle
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Let’s speak!
Exercise 1. Read these facts about shapes. Choose any two facts that you think
are the most surprising. Work in pairs and exchange your thoughts.

1. Squares are sneaky; they belong to two families at once: rectangles and
rhombuses. That means every square is a rectangle, but not every rectangle is a
square.

2. A nonagon has nine sides and a decagon has ten sides, showing how polygons
become more circle-like as the number of sides increases.

3. Cubes use squares, cylinders use circles, and pyramids use triangles to make
3D shapes.

4.  An octagon has eight sides, with a stop sign being a well-known example.

5. Triangles are the strong superheroes of shapes. Engineers use them in bridges,
towers, and roof trusses because triangles don’t wobble or collapse easily. That’s
why even playground climbing frames rely on triangles for safety.

6. A rhombus has four equal sides, but its angles do not need to be 90 degrees.

7. Honeycombs are the classic example of hexagons, but they also appear in
snowflakes, basalt columns, and even the patterns on a turtle’s shell

8.  Weight is evenly distributed when shapes are more symmetrical.

9. The angles inside any triangle always sum to 180 degrees.

10. A pentagon has five sides, with the Pentagon building in the United States
being a famous example.

To talk about possession, we use the present simple forms of the verb

to have
D Positive Negative

1 1 a lot of
1 F Aiffi

You have a ‘:«:;s in tel:':nt You do not different

We We (don’t) tools in the

They workshop. They have workshop.

He a car in the He does not a car in the
She has She N
It garage. It (doesn’t) garage.

Questions

1 a lot of
vou different
we tools in the

they have wovrkshop?

he
Does she
it

a car in the
garage?

Exercise 2. Fill in the gaps. Use the verb ‘to have’ in Present Simple in the
right form.

1. Atriangle three sides.

2. Ahexagon six sides?

3. Squares four equal sides.

4. Acircle any angles.

5. Pentagons five angles.

6. Atriangle more than three angles.
7. Circles any sides?

8. Rectangles four right angles.

9. A hexagon fewer than six sides?
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10. Asquare four equal sides?

11. Triangles fewer than three sides.

12. Hexagons six angles?

13. Asquare more than four angles.

14. Decagons ten sides?

15. Circles straight angles?

16. A hexagon more than six sides?

17. Acircle any sides.

18. Regular triangles three equal sides?

19. A rectangle always four equal right angles.
20. All three sides of a regular triangle the same length.
21. A square a shape of a regular polygon.

22. Rectangles opposite parallel sides.

Exercise 3. Work in pairs and say whether the following statements are true
or false. Correct the false ones.

A circle is a polygon.

A square is a special type of rectangle.

A rectangle has four right angles.

A circle has a diameter.

A triangle always has equal sides.

A square is the same as a rectangle.

A rectangle has opposite equal sides.

A pentagon has more sides than a square.

9. Every rectangle must necessarily have four sides of equal length.
10. The sum of interior angles in a regular pentagon equals 540 degrees.
11. A circle can be classified as a regular polygon with an infinite number of
sides.

12. All rectangles are parallelograms, but not all parallelograms are rectangles.
13. A circle has neither angles no sides.

14. The perimeter of a square is found by multiplying one side by four.
15. A pentagon has six sides and six angles.

16. All hexagons have three sides and three angles.

17. A square is a special kind of rectangle with equal sides.

18. The area of a circle is calculated by multiplying & by the radius.

19. A regular pentagon has all sides equal and all angles equal.

20. A rectangle has opposite sides that are parallel and equal in length.

ONOThwDE

Exercise 4. Complete the text with necessary words. The first letters of the
missing words are given.

Everything around us has a different 's . Have you noticed the shape

of a pizza? It is °r . If we cut out a slice from the pizza, the slice gets a

3% shape. Common examples of triangles: sandwiches, birthday caps, ice

cream cones, pyramids. Shapes can be classified into “v___ categories. Open
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shapes are not continuous and are made up of line °s or °c which do
not meet. Letter Cisan ‘e of an open shape. C shapes start and end
in the same place. Letter D is an example of a closed shape. Further, each shape is
classified on the basis of °d it has. Two-dimensional shapes, as the name
suggests, have only two of these ’m . i.e., a length and a width. Three-
dimensional shapes have a length, a width, and a **h A s isa2D
shape, whereas, a “c is a 3D shape. A ¢ is a closed shape. It is
categorized as a two-dimensional geometric shape that is round in structure. It does
not have any lines or *°a . For example, the wheel of a vehicle, pizza base,
dartboard, coins. A square is a closed 2D shape that is formed by four s

The V'l of each side is equal in measurement. For example, a chessboard,
bread slices, tiles, keyboard keys. A cuboid is another three-dimensional shape that
is formed using *°r . For example, a duster, a book, a pencil box, a door, a
window, a table and a phone screen. A sphere is a solid shape that is % toa
ball. It is a closed three-dimensional shape formed using a *c base. For
example, football, basketball, etc.

Let’s listen and watch!
Exercise 1. Scan the QR code and listen to the audio “The
History of Geometry”. After listening choose the best answer.

1.  What does the origin of the word “geometry” suggest about its earliest
purpose?

a. It was mainly connected with astronomy.

b. It was originally related to measuring land.

c. Itfocused on artistic design.

d. It was invented for trade and business.

2. Why was geometry especially important for ancient Egyptians?

a. It helped them predict weather conditions.

b. Itallowed them to improve sea navigation.

c. Itwas required for writing religious texts.

d. It was used to rebuild land boundaries after floods.

3.  How did Euclid influence the development of geometry?

a. He introduced digital methods for calculations.

b. He invented the coordinate system.

c. He collected and organized geometric principles into a systematic work.

d. He focused mainly on engineering applications.

4.  Which statement correctly compares plane geometry and solid geometry?

a. Plane geometry studies flat figures, while solid geometry examines three-
dimensional objects.

b. Plane geometry is used only in schools, while solid geometry is used in
science.

c. Solid geometry deals with graphs and coordinates.

d. Both branches study exactly the same objects.

5. What is the main function of coordinate geometry?
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To calculate the volume of objects.

To study only circles and triangles.

To describe shapes and positions using coordinates and graphs.

To explain ancient mathematical theories

Why is the Pythagorean theorem considered important in geometry?
It measures the area of circles.

It describes geometric transformations.

It helps calculate the volume of cubes.

It explains the relationship between the sides of a right triangle.
How do modern digital tools support geometry education?

They completely replace traditional learning methods.

They allow students to better visualize shapes and transformations.
They focus mainly on memorizing formulas.

They are used only by professional mathematicians.

. Which field mentioned in the audio relies on geometry for creating visual
environments?

Agriculture

Literature

Computer graphics and video games

Biology

What can be inferred about geometry from the audio?

It is only useful for academic mathematicians.

It combines theoretical knowledge with practical applications.

It has changed very little since ancient times.

It is less important because of modern technology.

0. Which statement best summarizes the role of geometry in modern society?
Geometry is essential in many professions and technologies.
Geometry is mainly a historical subject.

Geometry is important only in architecture.

Geometry is gradually disappearing from education.

OO T NQO TP OO0 T

COTPEROOTP OO0 T

Exercise 2. Listen again and decide whether the statements are true or false.

1. The term “geometry” originally referred to the study of planets and stars.

2. Geometry is a branch of mathematics that comes from Latin words meaning
‘numbers’ and ‘science.’

3. Ancient Egyptians applied geometry to restore land boundaries after the Nile
flooded nearby areas.

4.  Only Greek mathematicians contributed to the development of geometry.

5. The Babylonians mainly focused on measurements and angles in their study
of geometry.

6. [Euclid’s Elements had little influence on mathematics education in later
centuries.

7. Plane geometry is concerned with flat figures, whereas solid geometry
examines three-dimensional forms.
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8. Coordinate geometry describes shapes by using graphs and coordinates.

9. Fractal geometry is described in the audio as an outdated branch of
mathematics with few modern uses.

10. The Pythagorean theorem explains the relationship between the sides of any
triangle.

11. According to the audio, digital technologies can make geometry easier for
students to understand.

12. The audio suggests that geometry is no longer widely used in modern
industries and technologies.

Let’s write!
Exercise 1. Translate the following sentences into English using your Active
Vocabulary.

1. [aBaiiTe npeacTaBUM OCHOBHbBIE (PUTYPBI T€OMETPHUU: TPEYTOJIbHUK, KBAJPAT,
MPSIMOYTOJILHUK, KPYT.

2. llpsmoyroasHUK — 3TO QuUTypa, KOTOpas UMEET YEThIPEe CTOPOHBI M YETHIPE
NPSIMBIX yTJIa.

3. Cymwma yrioB TpeyroibHuka — 180 rpaaycos.

4.  MHOroyrojJbHHKHN — 3TO TEOMETPUYECKHE (PUTYPBI pa3TUYHON (OPMBI.

5. YV npAMoyroibHUKA MPOTUBOIIOIOKHBIE CTOPOHBI PABHBI.

6. OTO0 MATHYTOJBLHUK. Y HETO HET MapalieTbHbIX CTOPOH, a BCE YTJIbl — TYTIBIE.
7. B reoMerpuu MPSAMOYTOJBHUK O0003HAYAIOT YETHIPHMSI  3aryIaBHBIMU
JATUHCKUMH OYKBaMH.

8. Ksaagpat — 3T0 mpsAMOYTOJIBHUK, Y KOTOPOTO BCE CTOPOHBI PABHBI.

9. Jluametp Kpyra paBeH JBYM €T0 paanycam.

10. TpeyronbHHK — 3TO (pUrypa, KOTOpasi UMEET TPU CTOPOHBI U TPH yIJIa.

11. CTOpOHBI MHOTOYTOJBHUKA — 3TO OTPE3KH.

12. Kpyr — sto reomerpuueckas ¢urypa, oOpa3zoBaHHAs 3aMKHYTOW KpUBOU
JIMHUEHN, BCE TOUYKH KOTOPOU HaxXOAATCsl HA OJMHAKOBOM PACCTOSIHUM OT LIEHTpA.
13. YtoOwl HAWTH TIOMIAAL TPSIMOYTOJIBHUKA HY’)KHO YMHOXKHUTH €T0 IMUPUHY Ha
JUTUHY.

14. B npaBHIBHOM TPEYTrOJIbHUKE KaXbIil YTroJl — OCTphId U paBeH 60 rpaaycos.
15. JlmameTp Kpyra — 3TO OTpPE30K, KOTOPBIM COEAMHSET JBE TOYKH Kpyra H
MPOXOJIUT YEPE3 €0 LEHTP.

16. ®urypsl COCTOAT W3 JIMHUMA, KPUBBIX, YTJIOB U MOBepXxHOCTeH. K M3BeCTHBHIM
reOMETPUYECKUM (PUTYpaM OTHOCATCSI KBaJApaT, MPSIMOYTOJLHUK, KPYT, ITUIHHJIP,
napasuieJiorpaMmM U Jpyrue.

17. MHOroyroapHUK — 3TO reoMmeTpuueckas ¢urypa, uMeromas Tpu u Oosee
CTOPOHBI.

18. Yactsb kpyra, pa3ieneHHas JByMs paJlycaMu, Ha3bIBAETCSI CETMEHTOM.

Exercise 2. Describe any device, machine or equipment related to your sphere
of engineering from the point of geometry (geometric shapes).
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UNIT 4
DIMENSIONS

Let’s warm up!
Exercise 1. Before starting the unit, say what dimensions there are and why
they are important for the field of engineering.

Exercise 2. Study this information.

We cannot imagine the branch of engineering without dimensions. A dimension is
something that allows us to measure a quantity. In the field of engineering
dimension usually refers to the linear measurements of any object (e.g. length,
width, height, thickness).

b}

\, thick

wide

high

wide

heig
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Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read the text carefully to understand the most
common dimensions in our life.

Dimensions are an essential part of how we describe the physical world. They
help us understand the size, shape, and structure of objects in everyday life. The
most common dimensions we use are a length, a width, and a height. These three
measurements allow us to describe most objects clearly and accurately. In addition,
we sometimes use depth and thickness when we need more specific detail.

A length is usually the longest side of an object. For example, when we talk
about a table, the length is the distance from one end to the other along its longest
side. It helps us understand how big something is from side to side. A width, on the
other hand, is the measurement across the shorter side. Together, a length and a
width describe the surface area of flat objects, such as a piece of paper or a floor.

A height is another important dimension. It tells us how tall an object is, from
the bottom to the top. For instance, the height of a building shows how far it rises
above the ground. When we combine a length, a width, and a height, we can
describe three-dimensional objects, such as boxes, rooms, or furniture. These three
measurements are often used in mathematics, design, and construction.

A depth is similar to a height, but it is used in slightly different situations. It
usually refers to how far something goes back or down. For example, the depth of
a swimming pool tells us how deep the water is, while the depth of a drawer shows
how much space it has from front to back. In this way, a depth gives us a better
understanding of space that is not always visible at first glance.

A thickness is another useful measurement, especially when we talk about
materials. It describes how thick or thin something is, such as a wall, a book, or a
piece of glass. A thickness is often smaller than the other dimensions, but it is still
very important. For example, the thickness of a door can affect how strong and
secure it is. Similarly, the thickness of clothing can define how warm it keeps us.

In everyday life, we use these dimensions without always thinking about
them. When we buy furniture, we check the length, width, and height to make sure
it fits in our home. When we travel, we measure the size of our luggage to meet
airline rules. Even in cooking, we may consider the depth of a pan or the thickness
of food to ensure it cooks properly.

Understanding dimensions is also important in education and work. Students
learn about them in maths and science, while professionals such as architects,
engineers, and designers use them every day. Accurate measurements help prevent
mistakes and ensure that objects are safe and useful.

In conclusion, dimensions such as a length, a width, a height, a depth, and a
thickness play a vital role in how we describe and understand the world. They
allow us to measure, compare, and create objects with precision. By learning how
to use these terms correctly, we can communicate more clearly and make better
decisions in both daily life and professional situations.
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Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A B C
1) essential a) world CTaHIapPTHBIN pa3Mep
2) object b) measurement BaYKHBIN DJIEMEHT
3) vital C) area KJII0YeBasi pOJib
4) common d) mistakes ¢dbopma npeameTa
5) specific e) part IUTOIIA/Ib TOBEPXHOCTH
6) to prevent T) a decision C TIepBOTO B3IJIsAIA
7) surface g) role MaTepUaIbHBIA MUD
8) mathematics h) rules u30eraTh OMMUOOK
9) three-dimensional 1) detail IUTOCKUH TIPEeIMET
10) at first J) object KOHKPETHAs JIeTallb
11) to meet K) dimension MaTeMaTHYECKOC H3MEPEHUE
12) flat 1) box coOJI01aTh TIpaBuiIa
13) physical m) shape NIPUHATDH PEIICHUE
14) to make n) glance TpEXMEpHast KOpoOKa

Exercise 4. Match each word to its synonym.

1) to describe a) to comprehend
2) common b) size

3) everyday c) the same

4) to understand d) usual

5) measurement e) helpful

6) object f) to explain

7) specific g) item

8) similar h) daily

9) useful 1) particular

Exercise 5. Form nouns from adjectives and verbs.

Adjectives Verbs

1. thick — 1. to measure —
2. long — 2. to found —

3. simple — 3. to serve —

4. high — 4. to refer —

5. distant — 5. to pose —

6. wide — 6. to define —
7. direct — 7. 1o apply —

8. deep - 8. to require —
9. basic — 9. to exist —

10. practical — 10. to construct —
11. precise — 11. to shape —
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Let’s speak!
Exercise 1. Ask your partner about the dimensions of different objects.

Example 1. What is the height of this building?
Its height is 3.5 meters.

1. width / the box / 67 cm 4. height / the classroom / 2.7 m
2. length / this side / about 1.4 m 5. length / the bridge / approximately 22 m
3. thickness / these blocks / 88 mm 6. depth / the lake /12 m

Example 2. How long is the wall?

It’s 5 m long.
1. wide / the building / 52 m 4. thick / the cylinders / 20 cm
2. deep / the container / 4.2 cm 5. high / this skyscraper / 828 m
3. long / these tubes / 6.9 m 6. wide / the window / 59 "

Exercise 2. Match the words with the number.

PXal
@—‘F(

width

height

diameter
volume

T
thickness
area

length

G

depth

) / ]
B c
c
(=ABXBC) o (=ABXBCxCE)

@
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Exercise 3. Make sentences.

Example: The height of the cable distribution cabinets is 2 m and the width is
1.1m.

I 0.5m

Exercise 4. Measure objects in your classroom (or guess their measurements).
Make sentences.

Example: box — The width is about 0.7 m.
The length is about 0.4 m.
The height is about 1 m.

a) blackboard C) eraser e) desktop g) classroom
b) window d) door f) laptop h) drawer
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To describe state, identity, quality or condition, we use the present simple
U U forms of the verb to be

Positive Negative
I am | am not
O O H ('m not)
e
an engineer. : y
She is He s not an engineer
She
It it (isn't)
We We
You are engineers. You F"E “';t) engineers.
They They aren
Questions
Am |
he an engineer?
Is she

it

we
Are you engineers?
they

Exercise 5. Fill in the gaps. Use the verb ‘to be’ in Present Simple in the right

form.

1. Atriangle a fundamental two-dimensional closed polygon.
2. Opposite sides of a rectangle equal in length?

3. The sum of all three internal angles of a triangle always 180°.
4. Acircle a perfectly round shape.

5. Anacute angle less than 90°?

6. Triangles the simplest possible polygons.

7. Circles geometric figures?

8. The sides of a triangle straight line segments.

9. Line segments edges?

10. A square a regular four-sided polygon.

11. Aright angle 90 degrees?

12. All four angles of a square right angles?

13. The diagonals of a square equal.

14. Opposite sides of a rectangle parallel?

15. Each interior angle of a rectangle 90°.

16. A straight angle 180°7?

Exercise 6. Read these facts about different dimensions. Choose any two facts
that you think are the most surprising. Work in pairs and exchange your

thoughts.

1. The height of Mount Everest makes it the tallest mountain on Earth above sea
level.

2. Some whales can reach an incredible length of over 30 meters.

3.

The width of the Amazon River changes depending on the season and rainfall.
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4. Scientists continue to investigate the depth of the ocean in search of
previously undiscovered species.

5. The thickness of ice in Antarctica can be more than 4 km in some places.

6. The height of a giraffe helps it reach leaves high up in trees.

7. Engineers must precisely calculate the length of bridges to guarantee
structural integrity and safety.

8.  The width of a human hair is far finer than most people realize.

9. The depth of certain caves remains unknown due to the extreme risks
associated with their exploration.

10. The height of waves during severe storms can pose a serious threat to
maritime navigation.

11. The immense length of the Great Wall of China extends across thousands of
Kilometers.

12. The width of roads plays a crucial role in determining the efficiency of urban
traffic flow.

13. The depth of a lake can significantly influence the types of fish that live there.
14. The thickness of glass used in skyscrapers is carefully designed to withstand
strong winds and pressure.

Let’s listen and watch!

Careers Use Geometry the Most in Today’s Job Market?”. After
listening find seventeen professions relying heavily on geometry in g
the puzzle. Read across, down and diagonally.

wTURJARCHAEOLOGI § T2O
T B ECARTOGRAPHTETRTETDJ
u O ACMANUTFACTURERE I

T R ROHTKPANI MATOR VN
OHCXWNROBOT I C I § TE S
R YH CGS ONOBWU I L DERYV L P
CR I MI NOLOGI §$TAJ J OFE
K v TTNYHTOEMHZK KT CNIBPC
L NETPHOTOGRAPMHETRET
S BCTEACHERI CI AQTRDO
R NT NP I L OTDES I GNERR
J BOGENGI NZEERTTTYH®P
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Exercise 2. Listen again and decide whether the following statements are true
or false.

1. Engineers rely on geometry to ensure that machine parts fit together with
perfect precision.

2. Modern manufacturers can successfully design production processes without
using any geometric calculations.

3. Inspectors interpret technical drawings and measure angles to confirm that
products meet design standards.

4. Architects rarely use measurements or spatial relationships when planning
buildings and infrastructure.

5. A strong understanding of geometry helps builders calculate slopes, volumes,
and structural dimensions accurately.

6. Designers and animators apply geometric principles such as symmetry and
polygons to create realistic visual effects.

7. Geometry plays no significant role in the development of computer games or
digital animation.

8. Teachers specializing in geometry often explain how mathematical concepts
can be applied in everyday professions.

9. Tutors generally avoid demonstrating real-world examples when teaching
geometric formulas and proofs.

10. Roboticists depend on geometry to program machines that can move and
navigate through space correctly.

11. Cartographers use satellite imagery and spatial modeling techniques that
require geometric knowledge.

12. Pilots calculate flight paths entirely without the use of vectors, angles, or
geometric principles.

13. Criminologists may apply triangulation and trajectory analysis while
reconstructing crime scenes.

14. Archaeologists never use grids or geometric mapping methods during
excavations.

15. Photographers often use symmetry, leading lines, and the golden ratio to
improve visual composition.

16. According to the audio, geometry is limited only to professions connected
with mathematics education.

17. Without geometric calculations, many structures could become both unsafe
and visually unappealing.

18. The audio suggests that geometry has become less important in today’s
technology-driven workplace.

19. The audio emphasizes that geometry is a practical skill that contributes to
innovation and problem-solving in many careers.
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Let’s write!
Translate the following sentences into English using your Active Vocabulary.

1. BeicoTa 3TOro0 37aHUs COCTaBISIET 00Jiee CTa METPOB.

2. DTOT MOCT OYEHb IHUPOKHUI U MOXKET BMECTUTh MHOT'O MAIIIHH.

3. JlnuHa pexu MpeBbIIACT THICAIY KUJIOMETPOB.

4. TonumuHa JibJ1a 3MMOI MOXKET JIOCTUTaTh HECKOJIIBKUX CAHTHMETPOB.

5. T'myOuna o3epa ocTaércs HEM3BECTHOIA.

6. [lupuna noporu HeAOCTATOYHA JJIS IBYX aBTOMOOMIIEH.

7. MBbI U3MepUIN AJIMHY CTOJIA C TOMOLIBIO IUHEHKH.

8. I'myOoxkwuii konozer ObLT BEIKOTIAH MHOTO JIET Ha3a/l.

9. Illupoxas peka pa3fenser ABa ropoja.

10. T['myGokoe MOpe CKpbhIBAET MHOXKECTBO TailH.

11. Kakoii BbIcOTHI 3Ta creHa? — E€ BbicoTa — IpUOIU3UTENBHO 3 METpa.

12. B xoMHaTE OJJHO OKHO BBICOTOH 2 MeTpa U mUpUHOH 1 MeTp.

13. Haura koMHaTa npsiMoyronbHast. E8 rmromans cocrapmser 25 M,

14. BeicoTa 3TOro mpeamMeTa msaTh CAHTUMETPOB, JJIMHA — 3 CM, IUPUHA — 1 CM,
CIIe/IOBATENBHO, ero 00bEM paBeH 15 cm’,

15. He mor 0bI ThI MHE CKa3aTh, Kakasl AJIMHa KJIacCHOM KoMHaThl? U kakas y Heé
mupuHa’?

16. Hmnuna storo 6moka 20 cM, mupuHa — 5 ¢M, Bbicota — 10 cMm.

17. Bpicota 3TOr0 HEOOCKpEOA MPEBBINIAET ABECTH METPOB, YTO JENAET €ro
OJIHMM W3 CaMbIX BBICOKHMX 3/1aHHI B TOPOJE.

18. JlnuHa jkene3H010pOKHOM JIMHUU COCTaBIISIeT HECKOJIBKO THICSY KMJIOMETPOB.
19. TommuHa 3alIMTHOTO CJIOS UrpaeT KIIOYEBYI0 pOJb B 00ecleueHuu

MMPOYHOCTH KOHCTPYKIIUH.

20.

['myOokue 3HaHuUsg B 007acTH (U3UKH HEOOXOJMMBI JUIS TOHUMaHUS

MOJIOOHBIX SIBJIEHHU.

41



Let’s warm up!

Exercise 1. Follow the QR code to see the names of different
tools and instruments. Decide which objects are usually found in
a workshop and which are not and put the words into two

UNIT 5

IN THE WORKSHOP

groups. Which of these tools do you use or have used?

Exercise 2. Before starting the unit, check if you remember the prepositions of

place in English.

o in P
| Bl | Fintioncor
Ha [ nepeo 3a/no3aou
on
above == on the
the S
[I— below  |eft ght
Hao HUMHCE/NOO clesa cnpasa
Bl between [l pm 4 under
Mesicoy Hao noo
at, by, not far from far from
beside, r r
next to
¥, 603718, PAOOM C 0K0N10 Heoaleko om oanexo om
onto
into
l ~ I D out of
Halnasepx (nepemecmums) c/om (omoenums) 6 (6nympy) us
up down turn turn
right left
Beepx 6HU3 noeepHume Hanpago noeepHume Haj1e6o
to/ away £ along
l from - ¢ MJ
towards e
K/no nanpaeienuro om/npousp om MUMO 600110
B == 0
across through inth le of
Yepes uepes (HacKeo3n) nPAMO 6nepéo nocepeoune

42




Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully and learn how to speak E :
about the location of different tools in the workshop.

The workshop is a large and well-organized room where students learn how to
work with tools and basic equipment. It is clean, bright, and designed for practical
training. When you enter the workshop, you can see different work areas for
various tasks.

Along the left wall, there are several workbenches. Each workbench has a
vice fixed on the top. Students use the vice to hold metal or wooden parts while
cutting or drilling. On the workbenches, there are hand tools such as hammers,
screwdrivers, pliers, and spanners. The hammers are used for hitting and shaping
materials and also for driving in nails, while screwdrivers are used to tighten or
loosen screws. Pliers are useful for holding small parts, and spanners are used for
nuts and bolts of different sizes.

Above the workbenches, there is a long shelf. On this shelf, you can find
measuring instruments. A ruler and a measuring tape are used to measure length,
while a caliper is used for more precise measurements. There is also a spirit level
on the shelf. It helps to check if a surface is horizontal or vertical.

In the middle of the workshop, there are several machines. A drilling machine
stands near the center of the room. It is used to make holes in metal or plastic parts.
Next to it, there is a grinding machine, which is used to smooth rough surfaces.
These machines are fixed to the floor for safety.

On the right side of the workshop, there is a tool cabinet. Inside the cabinet,
there are power tools such as an electric drill and an angle grinder. The electric
drill is used for drilling holes quickly, and the angle grinder is used for cutting and
grinding metal. Safety equipment is also stored in this cabinet. Goggles are on the
top shelf, and gloves are kept in a box at the bottom.

At the back of the workshop, there is a storage area. Materials such as metal
rods, wires, and wooden boards are placed there. The fire extinguisher is mounted
on the wall near the exit, and first aid kit is located next to the door.

Everything in the workshop has its own place. Tools are returned to their
shelves after work, and machines are switched off after use. This helps to keep the
workshop safe and comfortable for all students.
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Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A B C
1) practical a) workbench «boJrapka»
2) power b) area 3aIUTHOE 000pYyI0BaHNE
3) safety c) surface JICPEBSIHHBIN BEpCTaK
4) precise d) machine NPAKTHYECKOE 3aTaHHC
5) rough e) grinder TOHKAs PyKOSITh
6) storage f) instrument T (OBATBHBIN CTAHOK
7) basic g) training IIepoXoBaTasi IOBEPXHOCTh
8) technical h) handle HU3MEPHUTEIbHBIN TPHOOP
9) wooden 1) task 0a30BbIil HABBIK
10) measuring j) tool TOYHOE U3MEpPEHUE
11) angle K) equipment SAIUK C THCTPYMEHTAMU
12) tool ) case AIEKTPOUHCTPYMEHT
13) thin m) skill TEXHUYECKas MOITOTOBKA
14) grinding n) measurement IIPOCTPAHCTBO JIJIsT XPaHCHUS

Exercise 4. Match each word to its synonym.

1) tool a) to turn off
2) to check b) big

3) quickly C) to strike

4) workpiece d) to keep

5) large e) rapidly

6) to mount f) to locate
7) to hit g) to install
8) to place h) instrument
9) to hold 1) detail

10) to switch off J) to control

Exercise 5. Match each word to its antonym.

1) to tighten a) to switch off
2) different b) inaccurate
3) long c) dangerous
4) precise d) narrow

5) enter e) smooth

6) to switch on f) to increase
7) safe g) exit

8) rough h) short

9) to decrease 1) to loosen

10) wide J) similar
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Exercise 6. Match the names of the tools and equipment with their
descriptions.

1) vice a) a large, heavy table with a flat surface, usually made of
wood or metal

2) hammer b) a small box or case, often white or red, with a cross
symbol on the outside

3) pliers ¢) a long, narrow tool with a straight metal shaft and a
shaped tip. It has a plastic or rubber handle

4) spanner d) a flat metal tool with one or two open or circular ends. It

Is usually made of steel
5) angle grinder e) a hand tool with a long handle and a solid metal head,
usually rectangular or rounded in shape

6) tool cabinet f) a compact power tool with a short body and a round flat
disc on one side

7) first aid kit g) a small metal tool with two long arms connected in the
middle. The ends are short and flat or slightly curved

8) workbench h) a long, narrow tool with a solid body. Inside it, there is a

small transparent tube with liquid and an air bubble

9) fire extinguisher i) a metal measuring tool with two or more thin arms. It has
a sliding part and a scale

10) screwdriver J) a metal device with two parallel parts. One part is fixed,
and the other can move closer or farther

11) measuring tape k) a red metal cylinder with a hose on one side and a handle

at the top

12) caliper ) a tall metal storage unit with doors and shelves inside. It
is usually rectangular in shape

13) ruler m) a small case with a thin, flexible metal strip inside. The
strip can be pulled out and pushed back in

14) spirit level n) a straight, flat object with marked lines and numbers on
it

Exercise 7. Complete the sentences with the words in the box:

power tools, drawer, cut, workpiece, fire extinguisher, gloves, equipment,
workshop, goggles, nuts

1. The result is a small plastic deformation of the surface structure of the

2. | put the scissors in the :

3. After leaving school at 14, he worked in an engineering where he
learnt to use a metal lathe and other :

4.  Susan finally notices her stove is on fire and grabs the
5. You need a powerful saw to through metal.
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6. You should wear , a mask over your nose and mouth, and rubber or
latex

7. If you're happy using like drills and grinding machines, you
can do most of the work yourself.
8. The weren't properly tightened and the wheel came off.

Exercise 8. Find twenty objects that you can use in the workshop in the
puzzle. Read across, down and diagonally.
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To talk about the function of an object we use the

following constructions:
to be used + for + Gerund
A drill is used for making holes in metal.

or
to be used + to + Bare Infinitive
A drill is used to make holes in metal.

Exercise 9. Complete the sentences using is/are used for or is/are used to and
the words from the box.

hold, make, smoothing, hitting, measure, tighten, checking, protect, holding, cut,
storing, measuring

1. A hammer materials.

2. A measuring tape distance.

3. Avice workpieces during work.

4.  Aruler length.

5. Goggles eyes from dust and sparks.
6. Adrilling machine holes in metal.
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7. A grinding machine rough surfaces.
8. Anangle grinder metal parts.

9. Aspirit level position of surfaces.
10. A screwdriver SCrews.

11. Pliers small parts.

12. Atool cabinet tools and instruments.

Exercise 10. Complete the sentences from the text “In the Workshop” with the
correct prepositions of place. Use in, on, near, next to, above, at, inside. After
completing the task look through the text and check the answers.

Goggles are the shelf.

The fire extinguisher is the exit.

Hammers, screwdrivers, pliers, and spanners are the workbenches.
The first aid kit is the door.

The drilling machine is the center of the workshop.

. Power tools such as an electric drill and an angle grinder are the
abinet.

Scissors are the storage area.

Gloves are the box.

A long shelf with measuring instruments is the workbenches.

0. The vice is fixed the top of the workbench.

HOOoNgG o~ WNE

Exercise 11. Ask your partner where you can find the following things in the
workshop.

Example 1.
in the tool case / a hammer / on the shelf
—Where is the hammer? Is it in the tool case?
—Yes, it is. It is in the tool case. // No, it isn’t. It is on the shelf.

1. on the toolboard / a spanner / under 3. above the workbench / a shelf /

the bench below the toolboard

2. in the drawer / a screwdriver / on the 4. near the window / a switch / next to
workbench the door

Example 2.

In the packet / nuts / among screws
—Where are the nuts? Are they in the packet?
—Yes, they are. They are in the packet. // No, they aren’t. They are among
SCrews.

1. on the shelf / screws / in the drawer 3. on the floor / bolts / under the bench
2. between the workbench and the 4. to the left of the workbench / bits / to
bench / tools / on the toolboard the right of the workbench
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To talk about objects in a place we use the following

construction:
there is / there are + object + preposition + place
There is a worhbench in the middle of the workshop.

There are spanners on the shelf.

Exercise 11. Rewrite the sentences using there is / there are. Make affirmative,
negative or interrogative sentences as indicated.

Example:

Hoo~NoOkwWNE

0.

The switch in to the right of the door. (Affirmative).
— Is there a switch to the right of the door?

The hammer is on the workbench. (Affirmative)

Goggles are on the shelf. (Negative)

The bench is near the wall. (Interrogative)

Gloves are in the drawer. (Affirmative)

The drilling machine is between the workbenches. (Negative)
Measuring instruments are on the table. (Interrogative)

The first aid kit is behind the door. (Affirmative)

Metal rods are in the storage area. (Negative)

An electric drill is under the workbench. (Interrogative)

Fire extinguishers are at the exit. (Affirmative)

Let’s listen and watch!

Class”. After listening decide whether the following statements
are true or false.

N~ wdE

Hand tools can be found on the workbenches.

Measuring instruments are kept on the tables.

The drilling and grinding machines are close to the walls.
Goggles are stored in the drawers.

Gloves are kept in a box.

Materials are stored near the exit.

The fire extinguisher is easy to reach.

The first aid kit is next to the door.
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Let’s speak!

Read these facts about different tools and instruments. Choose any two facts
that you think are the most surprising. Work in pairs and exchange your
thoughts.

1. There are around 4,000 different types of screwdrivers in the world — from
tiny ones used for electronics to large ones for heavy machinery.

2. The longest measuring tape in the world is over 60 metres long, much longer
than any measuring tape you would normally use.

3. The most expensive tool set in the world — with hundreds of high-quality tools
— can cost hundreds of thousands of dollars, far more than the price of an ordinary
car.

4. Some power tools can operate underwater — special drills and saws are used
by divers and engineers on marine construction projects to cut metal or wood even
under water.

5. In many cities there are “tool libraries” where people can borrow tools for
home projects just like books, making tools available to everyone.

6. There are titanium hammers that are lighter than steel but just as strong — this
reduces fatigue when used for long periods.

7. Some nail guns can send a nail flying out at about 1,400 feet per second, so
safety is very important when using them.

Let’s write!
Translate the following sentences into English using your Active Vocabulary.

[T0cKkoryOI1IBI JI€KAT HA MOJIKE HaJl BEPCTAKOM.

B nienTpe KOMHATBhl CTOUT CBEPJIMIIBHBIN CTAHOK.

["aeyHBIN KJIIOY JIEKUT B SALIUKE JJI1 HHCTPYMEHTOB O[] CKAMEUKOM.

OTH OTBEPTKU UCIHOIB3YIOTCS JUIsl 3aKPYUUBAHUSA LIYPYIIOB.

B mikady 1151 ”HCTpYMEHTOB Ha BEPXHEH TMOJIKE JIEKAT HECKOJIBKO PYJIETOK.
Pe3uHOBBIE MepUaTKy JIeKaT PAAOM C TUCKAMH Ha paboyeM CToJIe.
[[InudoBanbHbIN CTAHOK HAXOJIUTCS MEXY ABYMS BEpCTaKaMH.

Ha crene no3aau BepcTaka HaXOIUTCS BBIKIIFOYATENb.

YPpOBEHB JIEKUT HA BEPCTAKE CIIPAaBa OT ABEPH.

OrseTymmTens HaXOIUTCS BO3JIE BBIXOA.

[Tapa HOXKHUIL JIEKUT B BEPXHEM SIIIUKE CTOJA.

VY 37eKTpUKOB BCer/ia €CTh HAbOp OTBEPTOK.

[Tuna ucnonb3yercs AJisl pe3KH Pa3INdHbIX MaTepUaIoB.

14. OcHOBHOE MPEUMYIIECTBO DSJIEKTPOMHCTPYMEHTA — BO3MOXHOCTb €TO0
NPUMEHEHUS B PA3JIMYHBIX OTPACIISIX UHKEHEPUU: CBEPJICHUH, PE3Ke, ITU(OBKE.
15. CymecTByeT OrpOMHBIN BEIOOP MOJIOTKOB.

16. K xareropusiM pydHBIX HWHCTPYMEHTOB OTHOCST: TaC€uHbIC KIIIOYH,
MJIOCKOTYOILIbI, MOJIOTKH, THUCKU, HOKHMIIBI, OTBEPTKH, JIPENU, HOKM U MHOTHE
JIPYTrU€ HHCTPYMEHTBHI.

17. PykosaTh MOJIOTKA C/I€TIaHA U3 JIEpEeBa, a pabodas 4acTh — U3 METaJljla.
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UNIT 6

FUEL, ENGINES, AND MODERN VEHICLES

Let’s warm-up!
Discuss the following questions in pairs.

e Why do people choose different types of engines or
vehicles?

e  Which types of vehicles do you think are the most
popular in your country? Why?

e  How important is fuel for vehicles?

e How do people decide which fuel to use — petrol,
diesel, or gas?

USEFUL

QO (O LANGUAGE
(D> Box

How to express opinion:
« ln my opinion, ...
« | think ...
- | believe ...
» | consider ...
- lguess...
- As far as | know, ...
« It seems to me that ..
- To my mind ...
- From my point of

e  What do you think will change in vehicles in the next view, ...
20 years? Ao teentt

Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read the text carefully and learn more about
different types of fuel and engines.

Fuel is very important for modern vehicles. There are three main types of
fuel: petrol, diesel, and gas. Petrol and diesel are made from oil, while gas comes
from natural sources. Each type of fuel contains many different components, but
only a few of them are essential for engines. For example, petrol contains
hydrocarbons, a little oxygen, and other additives that help the fuel burn
efficiently. Diesel has slightly different hydrocarbons and a little sulfur, which
affects the engine’s performance. Gas usually contains methane, with a few other
gases. Vehicles use a little fuel for short trips, but they need much fuel for long
journeys. Understanding the composition of fuel helps engineers and mechanics
improve vehicle efficiency and reduce emissions.

Engines convert fuel into movement. There are two main types of engines:
two-stroke and four-stroke. Two-stroke engines are smaller, lighter, and simpler in
design. They are often used in motorcycles, scooters, outboard motors, and small
boats. Two-stroke engines complete a power cycle in just two strokes of the piston,
so they produce more power for their size, but they use more fuel in a short time.
Four-stroke engines are larger and more powerful, with many moving parts such as
pistons, valves, and crankshafts. They are found in cars, trucks, and buses. Four-
stroke engines are more efficient because each power cycle uses fuel more
carefully, so they consume less fuel for the same distance.

Engines can also be designed with water cooling or air cooling. Water-cooled
engines are common in cars and trucks because they maintain a stable temperature
even during long drives. Air-cooled engines are lighter and simpler, often used in
motorcycles, scooters, and small boats.
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Even within the same type of engine, vehicles use different amounts of fuel.
A car may need much less fuel than a truck, but it still requires a few liters every
day. Some motorcycles use very little fuel, while larger vehicles need a lot. Petrol
and diesel remain the most common fuels, but many vehicles also use gas. Today,
many new vehicles are electric or hybrid, which use very little fuel or no petrol at
all. Electric vehicles are becoming more popular in cities because they are cleaner
and more efficient for short trips. Learning about fuel and engines helps us
understand how vehicles work and why they use different types of energy.
Knowing this information is important for driving safely and using resources
wisely.

Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A B C
1) natural a) engine TBUOKYIITHECS YaCTH
2) power b) performance paboumii UK
3) common C) composition JBUTATEIIb C BO3IYIIHBIM OXJIAXKICHUEM
4) four-stroke  d) parts pacripocTpaHeHHBIC BU Bl TOILINBA
5) moving e) vehicles 0e30macHOe BOXKICHUE
6) air-cooled ) cycle MIPUPOJTHBIC HCTOUHUKH
7) electric g) driving COCTaB TOILIMBA
8) engine’s h) engine IPOU3BOIUTEIILHOCTD JIBUTATEIIS
9) safe 1) sources AIIEKTPUUYECKUE TPAHCIIOPTHBIE CPEICTBA
10) fuel’s j) fuels YEeTHIPEXTAKTHBIA TBUTATEITH

Exercise 4. Match each word to its synonym.

1) additive a) structure

2) efficiency b) to upgrade
3) amount c) significant
4) to remain d) to transform
5) to maintain e) to decrease
6) essential f) to stay

7) to reduce g) to keep

8) composition h) performance
9) to improve 1) quantity

10) to convert J) supplement

Exercise 5. Cross out the odd word in each line. Explain your choice.

1. petrol — electricity — diesel- gas

2. two-stroke engine— four-stroke engine — motorcycle — scooter
3. piston — motorcycle — scooter — truck

4. car — bus — truck — fuel
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5. hydrocarbons — methane — piston — sulfur
6. water cooling — air cooling — truck — car
7. piston — valve — crankshaft — scooter

8. petrol — oil — gas — diesel

9. carbon — methane — oxygen — hydrogen
10. bus — motorcycle — scooter — small boat

INDEFINITE PRONOUNS “SOME/ANY/NO”

We use indefinite pronouns when the exact quantity is unknown or unimportant.
D We use indefinite pronouns with both countable and uncountable nouns.

There is some petrol in the tank.

some ositive
p There are some cars in the garage.

Is there any sulphur in diesel fuel?

ti
any question Are there any engines with air cooling?
(not) an neaative There isn’t any oil in this fuel.
d 9 There aren’t any cars on the road.
There is no power in this vehicle.
no negative

There are no vehicles in the parking area.

Pay attention!
» "some" can be used in questions for offers/requests:
Would you like some diesel for the truck?
Could you bring me some tools for the vehicle?
+ "any" can be used in positive sentences with the meaning "it doesn't matter which one/any amount”:
You can use any fuel for this test.

Exercise 6. You want to know what objects your friend has in his garage. Ask
about their location using some/any/not any/no. Pay attention to whether the
noun is countable or uncountable.

Example 1.
electric vehicles / in the garage
—Are there any electric vehicles in the garage?
—There are some electric vehicles there.
—There are not any electric vehicles there. // There are no electric vehicles

there.
Example 2.
fuel / in the tank
—Is there any fuel in the tank?
—There is some fuel there.
—There is not any fuel there. // There is no fuel there.
spare wheels / in the garage coolant / in the radiator
petrol / in the can spanners / on the shelf
screwdrivers / in the toolbox brake fluid / in the container
tyres / in the trunk spark plugs / in the engine
lubricant / in the gearbox charging cables / near the electric cars
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Exercise 7. Complete the sentences with some, any, not any, no.

1. Are there hybrid engines in the garage for testing?

2. There are screwdrivers in the toolbox, but there aren’t spanners.
3. You can choose electric vehicle for the city tour.

4. Thereisn’t fuel in the can near the engine.

5. Arethere tools on the workbench?

6. Would you like motor oil for your car?

7. Thereis coolant in the radiator, so the engine is ready.

8. There are electric vehicles in the parking area.

9. The garage has motor oil, but it has brake fluid.

10. Could I borrow coolant for the radiator?

11. Are there electric cars in this garage?

12. There are tyres in the garage, but not enough for all vehicles.
13. There is electricity in the battery, so the scooter won’t start.
14. Are there manuals about engine maintenance on the shelf?
15. The mechanic found leaks in the fuel system yesterday.

Exercise 8. Read the text and learn more about four working cycles of a 4-
stroke engine. Follow the QR code to study the picture.

A four-stroke engine completes its work in four stages: intake,
compression, power, and exhaust. During one full cycle, the engine M«
performs many controlled mechanical actions to convert fuel energy =&
into motion.

In the intake stroke, the intake valve opens and a mixture of air and fuel enters
the cylinder. This mixture contains chemical elements such as carbon, hydrogen,
and oxygen. The amount of fuel must be precise: too much fuel can lead to
incomplete combustion, while too little fuel may result in unstable engine
operation.

During the compression stroke, both valves remain closed, and the piston
compresses the fuel-air mixture. At this stage, the mixture becomes denser inside
the cylinder, which improves ignition conditions. Only a few parts, such as the
piston and the head gasket, play a direct role here. They are essential for
maintaining pressure and preventing gas leakage. In the power stroke, the spark
plug ignites the compressed mixture. This controlled explosion pushes the piston
downward and produces useful mechanical energy. In the exhaust stroke, the
exhaust valve opens and the engine removes waste gases. This process is necessary
to prepare the cylinder for the next cycle.

Overall, a four-stroke engine is a well-balanced system that combines
mechanical parts, materials, and chemical processes. A basic understanding of
these stages and materials allows future engineers to better evaluate engine
performance, reliability, and practical use in different types of vehicles.
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Exercise 9. Match the following words and word-combinations to their
definitions.

1) intake stroke a) the stage in which the piston compresses the mixture
inside the cylinder

2) spark plug b) a part of the engine that moves up and down inside
the cylinder

3) mechanical energy  ¢) the stage in which ignition pushes the piston down
and creates motion

4) intake valve d) a thin sealing element that prevents gas leakage
between engine parts

5) engine efficiency e) a situation when gases escape from the engine where
they should not

6) exhaust stroke ) a type of fuel commonly used in heavy vehicles and
trucks

7) piston g) a system that uses liquid to remove heat from an
engine

8) head gasket h) the stage in which burnt gases leave the cylinder
through an open valve

9) gas leakage 1) gases or substances released into the air during
engine operation

10) internal J) the stage in which fresh air and fuel enter the cylinder

combustion engine

11) power stroke k) an engine in which fuel burns inside the cylinder to
produce power

12) diesel fuel I) any machine designed to transport people or goods

13) water cooling m) a device that produces a spark to ignite the fuel-air
mixture

14) compression stroke n) how well an engine converts fuel energy into useful
work

15) vehicle 0) energy produced by moving parts that can be used to
do work

16) emission p) a valve that controls the flow of air and fuel into the
cylinder

Exercise 10. Find the proper continuation of the sentences according to the
information in the text.

1) During the intake stroke, ... a) prevent gas leakage.

2) The main function of the spark b) evaluate engine performance and
plugisto ... reliability.

3) Exhaust gases are removed to ...  C) waste gases leave the cylinder.

4) Understanding the engine cycle d) ignite the compressed mixture.

helps engineers to ...

5) In the exhaust stroke, ... e) prepare the cylinder for the next cycle.
6) The head gasket helps to ... f) fresh air and fuel enter the cylinder.
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Exercise 11. Complete the table using the words from the box. Then use the
table to explain how a four-stroke engine works.

intake valve exhaust valve piston spark plug
fuel-air mixture  waste gases compressed mechanical energy

Four-Stroke Engine Cycle

Stroke Main parts involved | What happens

Intake (1) The (5) enters the cylinder.

Compression | (2) The mixture is (6).

Power (3) The mixture is ignited and (7) is
produced.

Exhaust (4) (8) leave the cylinder.

EXPRESSIONS OF QUANTITY “MANY/(A) FEW, MUCH/(A) LITTLE”

i j U Countable Nouns Uncountable Nouns

the quantity is large (muoro) many, a lot of much, a lot of

the quantity is small but enough

a few a little
(Hemuoro)

the quantity is too small, not

enough (Mano) few little

Examples:

There are many / a lot of nuts in the packet.

There are a few nuts in the packet. Take some.
There are few nuts in the packet. Bring some movre.
There is much / a lot of fuel in the tank.

There is a little fuel in the tank. That’s enough.
There is little fuel in the tank. | need some more.

Exercise 12. Work in pairs. Make affirmative sentences (+) using many, a few,
few and translate them into Russian. Use the expressions of opinion.

Example:
four-stroke engine / components
It seems to me that a four-stroke engine has many components.

modern engine / metal parts lorries / six wheels

cylinder head / valves engines / fans

engine / parts that produce direct power buses / diesel engines
motorcycles / four-stroke engines scooters / air-cooled engines
engine / components that work during one stroke cars / spare wheels

vehicles / mixed fuel engines diesel engines / fuel injectors
petrol engines / spark plugs vehicles / two-stroke engines
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Exercise 13. Work in pairs. Ask and answer the questions using many, a few,
few.

Example:
parts / inside the engine
—Are there many parts inside the engine?
-Yes, there are many parts inside the engine. // —-No, there are only a few parts
inside the engine.

valves / in the cylinder head switches / near the door of the garage
tools / on the shelf bolts / in the engine block

sensors / in a modern engine car mechanics / among your friends
spark plugs / in the engine nails / in the packet

spare tyres / in the boot instruments / on the table

students / in the workshop a pair of pliers / on the toolboard

Exercise 14. Read the situations and choose the correct option: much, little, or
a little.

1. The engine stopped during operation. There was (much / little / a little) fuel
in the tank.

2. The mechanic decided not to change the oil yet. There was (much / little / a
little) oil left in the engine.

3. The warning light came on, and the cooling system could not work properly.
There was (much / little / a little) coolant in the system.

4. The driver had to stop the car because there was (much / little / a little) noise
coming from the engine.

5. The vehicle can still drive to the service station nearby. There is (much / little
/ a little) charge left in the battery.

6. The engine stopped working because there was (much / little / a little) smoke
coming from under the hood.

7. The inspection showed that the tank was nearly empty. There was (much /
little / a little) diesel fuel inside.

8. The air filter is almost blocked, so the engine receives (much / little / a little)
air.

9. The garage floor is dangerous now — there is (much / little / a little) oil on it.
10. The mechanic added oil because there was (much / little / a little) lubrication
between the moving parts.
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Exercise 15. Work in pairs. Student A reads the situation. Student B reacts
using much, little or a little and the word in brackets. Add your own words if it
IS necessary.

Example:

A: The tank is almost empty. (fuel) A: The tank is not empty. The car
B: There is little fuel in the tank. can drive a few kilometers. (fuel)
B: There is a little fuel in the tank.

1. a) The floor is covered with oil. It is dangerous to walk. (oil)
b) There is only a small stain of oil on the floor. (oil)
2. a) The engine is very loud. Everyone can hear it. (noise)
b) The engine is quiet, but not perfectly silent. (noise)
3. a) The engine is weak and works badly. (power)
b) The engine works normally, but not very strongly. (power)
4. a) The garage is full of smoke. (smoke)
b) There is a small amount of smoke, but it is visible. (smoke)

Exercise 16. Correct mistakes in the following sentences.

There is many metal parts in the engine.

Are there much fuel in the tank?

The vehicle doesn’t have no charge left in the battery.

There are some nuts on the bench but there aren’t some screws.
Many large vehicles has four-stroke engines.

| have a few nails left. | need to by some more.

Could you add any more coolant to the system?

There are a lot of hydrogen both in diesel fuel and in petrol.
How much sulphur there is in diesel fuel?

10. Are there some boats with two-stroke engines?

11. The nuts is on the workbench.

12. Switch off the drill and then drill the hole.

13. You should hold a workpiece between the vice.

14. There are not much vehicles with two-stroke engines.

15. You have two spare tyres. Bring me the one tyre from the boot.

©CoNoORWNE

Let’s listen and watch!
Exercise 1. Scan the QR code and listen to the radio program [=]7%

following statements are true or false.

1. The word bus comes from Greek and means “for everyone”. -
2. A velomobile is faster and more comfortable than a normal bicycle because it
has an aerodynamic shell.
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3. The bicycle was considered Britain’s greatest invention before the internal
combustion engine.

4. Hovercrafts travel on water only.

5. Trolleybuses are electric vehicles that combine features of buses and cars.

6. Helicopters can land vertically, but cannot take off vertically.

7. Some container ships can carry more than 24,000 containers at once.

8. Cars are allowed everywhere in German cities.

Exercise 2. Listen to the audio again and find eleven types of vehicles
mentioned in the audio in the puzzle. Read across, down, and diagonally.

H vV QY MNOIZIQPI KMNAIJ I F D
H E E Y GTRUCKQIJ V I W I HU
EVv XL T URPDBUQXQRGWO J
LHOVODUBOAATES UPPT VQ
Il 2 T R AMI CLAEOOL A HE D
CWTHUPV O I N1L1LUBCCAIDUBRAQ
o | EWI VS BCL ES ANIZIMHTCY
P B I CY CULE I I WY R ETAR K
T PDDJ B OZ O1LTOCBMHMYV AR
EFJQPHYV Y UFE I HUY L FW
R K KM™MT S I F I L B U S J § QT J
T bbb uUuUAz~ZI S S H I P EDF Z A I V

Let’s speak!
Work in pairs to discuss fuel, engines and modern vehicles. Put the words in
the questions in the correct order and complete the dialogue below.

A: T’ve just listened to an interesting program about fuel, engines and modern
vehicles. By the way, fuel / what / main / are / types / the / of?

: If I’'m not mistaken, they are .

: Exactly. And tell me, fuels/ what / do / chemical / contain / elements?

: As far as I know, fuels contain ...

: That’s right.

- engines / types / what / common / are / most / the / of?

: You know, there are ...

- And tell me, two-stroke / four-stroke / engines / differ / do / how /and /engines?
: Well, a four-stroke engine has ..., while a two-stroke engine ...

- | see. And used / engines / are / these / where?

. Four-stroke engines are usually used in ..., while two-Stroke engines are used in

>O>W»>WT»>wW>w

B: I’ve also read that engines / cooling / types / of / different / have / don’t / they?
A: Yes, that’s true. Some engines use ..., while others use ...
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B: Interesting. And speaking of transport, vehicles / modern / of / what / types / can
/ name / you?

A: For example, ...

B: Many people say that electric vehicles are the future. you / agree / do?

A: In my opinion, ...

B: That makes sense. Thanks. Now | understand much more about fuels, engines
and modern vehicles.

A: You’re welcome.

Let’s write!
Translate the following sentences into English using your Active Vocabulary.

1. He Moxemb U Thl MHE CKa3aTh, CKOJIbKO YIJIEpOJa COACPKUTCA B
JIA3EIbHOM TOTUIUBE?

2. B 4eThIpEXTakTHOM JBHUTraTeje €CTh HECKOJbKO KIIAalaHOB U CBeYa
3a)KUTaHUs1, KOTOpPhIE pabOTarOT Ha pa3HBIX dTanax IUKIIA.

3. B TomnmBe COAEpKUTCS HEMHOTO CEphl U YIJIepoja, HO CIHMIIKOM OOJIbIIOE
KOJIMYECTBO TUX AJIEMEHTOB MOXET MPUBECTH K BPEIHBIM BHIOpOCaM.

4. — Kak MHOro TpaHCHOPTHBIX CPEACTB MMEIOT THMOpUAHbIE aBUTATENn? — S
TOYHO HE 3HAIO.

5. B rapaxe HET HUKaKUX DJEKTPUUECKUX TPAHCIOPTHBIX CPEJICTB, HO €CTh
HECKOJIbKO aBTOMOOUJIEN ¢ OEH3MHOBBIMH JIBUTATEIISIMU.

6. B HEKOTOPBIX COBPEMEHHBIX TPAHCIIOPTHBIX CPEACTBAX HCIOJIB3yeTCS
XKUIKOCTHOE OXJIAXKIEHUE, MOTOMY YTO BO3AYLIHOTO OXJaXKI€HUS HETIOCTATOYHO.
7. TpommeiOychl — 95TO JJIEKTPUUYECKHE TPAHCIIOPTHBIE CPENICTBA, KOTOpPHIC
coueTaroT B ce0e (yHKIIMHM aBTOOYCOB U TpaMBaeB.

8. B 3TOM rpy30BUKE HUCIOJIB3YETCS TU3EIbHOE TOIUIMBO, MOTOMY YTO TaKHe
nBuratenu 0osee YOPEKTUBHBI JIsI TEPEBO3KHU THKENBIX TPY30B.

9. Bo Bpems Takta cxaTusi 0o0a KiamaHa OCTAlOTCS 3aKPBITBIMH, U TOPIICHb
CKUMAET TOILJIMBOBO3AYIIIHYIO CMECH.

10. B macrtepckoii ecTb HEMHOTO Macia Ha MOy, HO 3TOT0 HEAOCTAaTOYHO, YTOOBI
CO3aTh OMACHYIO CUTYAIHIO.

11. Ckousbko 6€H3MHA B TOIUIMBHOM Oake? — S mymato, okosio 10 TuTpos.

12. He npunecémnb i1 Thl HEMHOTO MalMHHOTO Macia? — Bot, moxanyiicra.

13. HackoJibko MHE U3BECTHO, OCH3MHOBBIC IBUTATEIN UMEIOT CBEUHU 3aKUTaHMUS.
14. CymiecTBYIOT pa3auyHble BUJIBI JBUTATENEH — C BO3AYIIHBIM U BOJSIHBIM
OXJIAXKJCHUEM.

15. Ckouibko MaluH B rapaxe? — I TouHO He 3Halo, HO AyMaro, YTO HEMHOTO.

16. VYV HUX €CTh HECKOJIbKO 3aIlaCHBIX YacTel K aBTOMOOUIIIO.

17. Dtot npubop HazbiBaeTcsa cnugomeTp? — [a, Tol pas.

18. Ckoiubko O¢H3MHA B KAaHUCTPE?

19. Kakue MOTOIHKIIBI UMEIOT IByXTaKTHbIE OCH3WHOBBIC IBUTATEITH?

20. TsI coyyaiiHO HE 3HAEIIb, CKOJIBKO CBEUEH 3a)KUTaHUs B 3TOM JIBUraTene?
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UNIT 7
ENGINEERING MATERIALS

Let’s warm up!
Read the statements below. Agree or disagree with each one and give reasons
for your choice.

Engineers must know what materials different objects are made of.

It is easy to guess what material an object is made of just by looking at it.
Engineers often choose materials based on how an object will be used.
Knowing the names of materials is not important for engineers.

Choosing the wrong material can cause problems even in simple products.

USEFUL How to express agreement and
& & "ANB%L;(AGE disagreement:

- Yes, it is/does. * No, it isn’t/doesn’t.

+ You are quite right.
+ l can’t but agree with

+ No, you are wrong.
+ You are mistaken.

you. - | can’t agree with you.
- Absolutely right. - Far fromi it.
» That’s true. « That’s not true.
« Exactly. + Certainly not.
« Certainly. « l don’t think so.
- | think so. - 'm of the opposite
+ | tend to agree. opinion.

- l agree only to some extent, because ...

Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read the text carefully and learn more about
different types of engineering materials.

Engineering materials are the basis of all technical systems and structures.
Every object around us, from simple tools to complex machines, is made of
specific materials chosen for practical reasons. For engineers, understanding
engineering materials is essential because each component is made of a material
that affects its performance and reliability.

All engineering materials are commonly divided into metals and non-metals.
Metals are widely used in mechanical and electrical engineering. Many machine
parts, tools, and structural elements are made of metal because these materials are
suitable for heavy-duty applications.

Metals are further classified into ferrous and non-ferrous metals. Ferrous
metals are materials that contain iron. Steel and cast iron are typical examples.
Steel is made of iron and carbon and is used for beams, frames, shafts, gears, and
engine components. Cast iron parts are often made of iron, carbon, and silicon and
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are commonly used in engine blocks, pipes, and housings. Many construction
elements and industrial machines are made of ferrous metals because they are
widely available and economical.

Non-ferrous metals do not contain iron. Aluminium, copper, zinc, nickel, and
lead belong to this group. Aluminium components are made of lightweight metal
and are often used in vehicles, aircraft structures, and engine parts. Electrical
cables and wiring are made of copper because it is widely used in power systems.
Batteries and protective coatings are often made of zinc or lead.

In addition to metals, many engineering products are made of non-metallic
materials. Plastics are made of synthetic polymers and are used for panels, covers,
pipes, and insulation parts. Rubber components are made of elastic materials and
are commonly found in tyres, seals, belts, and hoses. Glass is made of silica-based
material and is used in windows, control panels, and protective screens. Ceramic
parts are made of heat-resistant materials and are used in spark plugs, insulating
components, and high-temperature equipment.

Composite materials are also used in modern engineering. These materials
are made of two or more different substances combined together. For example,
reinforced panels are made of plastic and fibres, while some modern vehicle parts
are made of metal and polymer layers.

In engineering practice, choosing the correct material is a key task. Each
element is made of a material that matches its function, operating conditions, and
production requirements. Knowledge of engineering materials helps engineers
design safe, efficient, and modern systems.

Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A
1) composite
2) lead
3) non-ferrous
4) operating
5) cast
6) reinforced
7) synthetic
8) mechanical

9) heat-resistant
10) light

11) production
12) heavy-duty
13) aircraft

14) protective
15) engineering

B
a) panels
b) conditions
C) engineering
d) glass
e) batteries
f) structures
g) weight
h) iron

1) products

j) materials

K) coating

1) polymers

m) applications
n) metals

0) requirements

C
YCIJIOBHS 3KCIUTyaTalun
ABHALIMOHHBIE KOHCTPYKIINH
TEPMOCTOMKOE CTEKJIO
KOMITO3UIIMOHHBIE MaTepHUaIIbI
IPOU3BOICTBEHHBIE TPEOOBAHUS
MalIUHOCTPOEHUE
[[BETHBIE METAJLIIbI
OpUMEHEHUE B
AKCIUTyaTaluu
3aIIUTHOE OKPBITHE
apMHUPOBAHHBIE NTAHEIH
YyI'yH
TEXHUYECKUE U3ETUSL
JIETKAN BEC
CBUHIIOBBIE aKKYMYJISITOPbI
CUHTETUYECKHUE ITOJIAMEPBI

TSHKENBIX YCIIOBUAX
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Exercise 4. Match each word to its synonym.

1) reason a) machinery
2) equipment b) to correspond
3) available c) fabrication
4) to belong d) accessible
5) production e) to select

6) tool f) to include
7) to match g) instrument
8) to choose h) cause

9) efficient 1) demand

10) to combine j) vital

11) essential K) detail

12) to contain ) to relate

13) part m) to unite
14) requirement n) to construct
15) to design 0) effective

Exercise 5. Match each word to its antonym.

1) practical a) traditional
2) different b) to join

3) modern c) complex
4) common d) dangerous
5) to divide e) heavy

6) metal ) wrong

7) simple g) theoretical
8) lightweight h) connection
9) elastic 1) non-metal
10) safe J) specific
11) insulation K) rigid

12) correct ) similar

Exercise 6. Match the names of the materials with their descriptions.

1) steel a) a bluish of light grey metal often used as a protective layer
on other metals and in battery production

2) aluminium b)) a hard, non-metallic material often used in spark plugs,
insulating components, and high-temperature devices

3) lead c) a heavy metal that is a mixture of iron, carbon, silicon and
manganese, commonly used for engine blocks, pipes, and
machine housings

4) plastic d) a reddish-brown metal mainly used for electrical cables,
wiring, and connectors in power systems
5) zinc e) a flexible and elastic material commonly used in tyres, seals,
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6

7

8

9

1

belts and hoses

) glass f) a lightweight synthetic material used for panels, covers,
pipes, containers, and insulation parts

) cast iron g) a lightweight, silver-coloured metal often used in vehicles,
aircraft structures, and engine components where low weight is
important

) copper h) a strong, grey metal that is an alloy of iron and carbon,
widely used for beams, frames, shafts, and machine parts

) rubber 1) a very heavy, soft metal usually used in batteries, protective
layers, and shielding materials

0) ceramic J) a transparent material used in windows, screens, control

panels, and protective covers for equipment

Exercise 7. Cross out the odd word or word combination in each line. Explain

y

1
2
3
4
5.
6
7
8
9.
1

our choice. Then add one more word that fits the group.

. steel — rubber — cast iron — aluminium

. electrical wiring — copper — cable — ceramic

. glass — ceramic — rubber — steel

. engine block — lightweight metal — aircraft part — aluminium
plastic — rubber — glass — lead

. tyre — seal — beam — rubber

. protective coating — battery — window — zinc

. iron —steel — copper — aluminium

steel — cast iron — copper — bronze

0. engine block — shaft — gear — cable

Exercise 8. Group all the engineering materials mentioned in the text into the
correct categories.

Metals Non-metals
Ferrous Non-ferrous
1. 1. 1.
2. 2. 2.
3. 3.
4 4,

Exercise 9. Work in pairs. Student A chooses one engineering material from
the text and describes it. Student B listens and guesses the material.

Example:
A: This material is not metal. It doesn’t weigh much and you can find it in many

everyday objects. For example, covers, pipes, and even some parts of windows
are made of it.
B: Is it plastic?
A: Exactly. It’s used a lot because it’s easy to shape and replace.
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To describe materials used in engineering, we use the following constructions:

to be made + of + matevrial
(is used when the original material is still visible or easy to recognise in the
finished object)
The frame is made of steel.
O O Engine parts are made of aluminium.
or
to be made + from + material
(is used when the original material is changed during the process and is not
easy to recognise in the finished object)
Plastic is made from synthetic polymers.
Paper is made from wood.

Exercise 10. Choose the correct form: made of or made from. Explain your
choice.

The engine frame is made __ steel.

Fuel for modern vehicles is made __ oil and chemical additives.
This spanner is made ___iron.

The cable inside the workshop is made __ copper.

Plastic covers are made ___ synthetic materials.

Glass panels are made _ sand.

The housing of the electric motor is made ___ aluminium.

This blade is made _ metal.

Paper filters are made _ wood fibres.

0. Fuel additives are made __ chemical compounds.

HoOoo~NoOkwWNE

Exercise 11. Rephrase the following sentences and translate them into
Russian.

Example 1.
This housing is made of steel.
This is a steel housing.
1. This frame is made of metal. 3. This tin is made of aluminium.
2. These pipes are made of plastic. 4. This beaker is made of glass.
Example 2.
This is a zinc coating.
This coating is made of zinc.
1. This is a rubber seal. 3. This is an aluminium ruler.
2. This is a ceramic insulator. 4. These are iron bolts.
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Exercise 12. Complete the dialogue.

Paul: What is this object _ of?
Michael: It madeof .
| - Paul: What ___ it called?
t-’ acan-aluminium | Michael: _iscalleda .
u Paul: And what ___it?
Michael: It ahammer.
a hammer: Paul: What is the handle of the hammer __ of?
+ handle - wood Michael: _ ismadeof .
 head - steel Paul: The head of ,isn’tit?
Michael: Yes, . Thehead  of steel.
Paul: What __ thesetyres _ of?
tyres - rubber Michael: _ are made of .
Paul: _ is a tough material, isn’t __ ?
Michael: Yes, itis. __ isused for __ tyres.
Paul: What __ these bolts __ of?
bolts - iron Michael: _ are made of .
Paul:  isahard  ,isn’tit?
Michael: __ ,itis. ___ isavery __ material.

Exercise 13. Read the text and learn more about different types of steel.

Steel is one of the most widely used engineering materials in the world. In
general terms, steel is an alloy made mainly of iron and carbon. By changing the
amount of carbon and adding other elements, engineers can produce steels with
different structures and uses. This makes steel suitable for construction, machinery,
vehicles, and tools.

One large group is carbon steel, which contains iron and carbon as its main
components. Depending on the carbon content, carbon steel is usually divided into
three types.

e Mild steel contains a low percentage of carbon, usually up to about
0.25%. It is commonly used for structural parts, frames, and panels.

e Medium carbon steel has a higher carbon content, typically between
0.25% and 0.6%, and is often used for shafts, gears, and machine parts.

e High carbon steel contains even more carbon, up to about 1%, which
makes it suitable for springs, cutting tools, and wear-resistant components.

Another important group is alloy steels. In addition to iron and carbon, these
steels contain alloying elements such as chromium, nickel, manganese, or
molybdenum.

e Low alloy steels contain small amounts of these elements and are used
in mechanical engineering and vehicle parts.

e High strength low alloy steels (HSLA) are designed to provide strength
with reduced weight, which is especially important in modern vehicles and

construction.
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e  Stainless steels contain chromium, which helps protect the surface from
corrosion, and are widely used in equipment, pipes, and household appliances.

e Tool steels include elements such as tungsten or vanadium and are
commonly used to make cutting tools and molds.

Some of these terms can cause confusion, as carbon steels are also alloys, and
alloy steels also contain carbon.

Exercise 14. Match the chemical elements with their symbols.

1) iron a) Cu
2) carbon b) Fe
3) chromium c) Mn
4) nickel d) S
5) manganese e) Al
6) molybdenum HH
7) tungsten g) Cr
8) vanadium h) Zn
9) aluminium 1) Mo
10) copper J) Ni
11) zinc k) V
12) sulphur ) C
13) hydrogen m) O
14) oxygen o)W

Exercise 15. Find words or word combinations in the text that match the
descriptions below.

1. Anengineering material made mainly of iron and carbon.

2. Equipment designed to carry liquids or gases in industrial systems.

3. Atype of carbon steel with a low percentage of carbon.

4. Machines or devices commonly found in homes, often made using stainless
steel.

5. A group of steels designed to provide strength with lower weight.

6. A type of steel protected from corrosion by chromium.

7. Mechanical parts that transfer motion or power in machines.

8.  Atype of carbon steel suitable for springs and cutting instruments.

Exercise 16. Complete the table using the information from the text.

Type of steel Main elements Typical use
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Let’s listen and watch!

alloys. After watching decide whether the following statements are |
true or false.

1. Analloy is created by mixing one metal with other elements while the metal
is in a liquid state.

2. Pure metals are usually harder than alloys because their atoms are arranged in
neat layers.

3. When a pure metal is hammered, its atomic layers can move easily, which
makes the metal softer.

4.  The different sizes of atoms in an alloy prevent the layers from sliding over
each other.

5. Bronze is mainly used for statues because it is easy to shape into thin forms.

6. Brass is an alloy of copper and tin.

7. Pure gold is commonly used for jewellery because it is harder than most
alloys.

8. The carat system shows how much gold is mixed with other metals in a gold
alloy.

9. High-carbon steel is used for car bodies because it is soft and flexible.

10. Aluminium alloys are especially useful in aircraft construction due to their
low weight.

Exercise 2. Watch the video again and fill in the gaps in a video summary.

An'! Is a mixture made by combining a metal with other elements.
To produce it, the metal is melted, mixed with additional elements, and then
cooled. Compared to ° , alloys are generally ° because their
atoms are different sizes and disrupt the * , preventing them from sliding
easily.

Steel is an important alloy of iron and ° , but it has a major
disadvantage: it can ° . To solve this problem, stainless steel includes such
elements as ’ or® , which help protect it from corrosion.

Aluminium alloys are also widely used in engineering because they have

, making them suitable for *° bodies.

9

Let’s speak!
Work in pairs to discuss engineering materials. Put the words in the questions
in the correct order and complete the dialogue below.

A: T’ve just read an article about engineering materials. By the way, materials /
engineering / what / are?

B: As far as | know, they are ... .

A: That’s right. main / are / groups / what / materials / of / engineering / the?

B: Well, they are usually divided into ... .

67



A: Exactly. metals / further / divided / are / how?

B: If I’'m not mistaken, metals are divided into ... .

A: | see. ferrous / what / metals / are?

B: Ferrous metals are ... .

A: And non-ferrous metals / they / contain / iron / do / not / do?
B: Yes, that’s correct.

A: materials / used / are / where / engineering / usually?

B: For example, ...

A: And tell me, important / engineers / for / materials / know / is / it / why / to /
engineering?

B: Well, because ...

A: | agree. Thanks, now the topic is much clearer to me.

B: You’re welcome.

Let’s write!
Translate the following sentences into English using your Active Vocabulary.

1. HmxeHepHBIE MaTepHalIbl UTPAIOT KIIOYEBYIO POJb B MAITMHOCTPOCHHUH H
TPaXXTAHCKOM CTPOUTEIBCTBE, a TAK)KE AaKTUBHO HCIIOIB3YIOTCS AJIs POU3BOJICTBA
COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB.

2. — DOJXBIMMHCTBO KOHCTPYKTHUBHBIX JJIEMEHTOB MOCTOB W  3JIaHHM
W3TOTABIMBAIOTCA U3 CTAJIM, KOTOpasl SBIAETCA YEPHBIM MeTaiioM. — He Mory He
COTJIACUTBCS C TOOOM.

3. Mmuorue aeranu TPaHCHOPTHBIX CPEACTB CHAENAaHBl W3 CIJIaBOB, KOTOPHIC
COJIEPIKaT JKeJIe30, YTIAEPOd U APYrue XUMHUUECKHUE FIEMEHTHI.

4. HepxaBeromasi CTajdb HCIONb3yeTCs M 000pyaoBaHUs, TpyO U OBITOBOI
TEXHUKHU, TOTOMY YTO OHA YCTOMYMBA K KOPPO3HH.

5. TomnuBo 1 COBPEMEHHBIX JBUTATENCH MPOU3BOAUTCS W3 HEDTH W
XUMHUYECKUX KOMIIOHEHTOB, a HE U3 YUCTHIX BEIIECTB.

6. — Ilpu BbIOOpEe MaTepHalioOB WHKEHEPHl B MEPBYIO OdYepeb oOpariaroT
BHHMAaHHE Ha UX CTOMMOCTH, U BCETJa BHIOMPAIOT CaMblid IEMIEBBIA MaTeprai U3
cnucka. — Het, Tor He mpaB. [Ipu BeIOOpEe MaTepwalioB WH)KEHEPHI YUYUTHIBAIOT
Ha3Ha4YeHHe Oyayiieil KOHCTPYKIIUH, €€ OE30MaCHOCTh M YCIIOBUS IKCILTyaTaI|H.
7.  CnnaBbl MeIY, TaKuMe€ Kak JaTyHb U OpOH3a, MUCHOJB3YIOTCS B T€X Clydasx,
KOTJja He0OX0IMMO coUeTaHue MPOYHOCTU U yA00CTBAa 00pabOTKH.

8. BricokoyrmepomucTas CcTaimh  9acTO  MPUMEHSETCS Uil PEXYIIHX
WHCTPYMEHTOB, TOT/Ia KaK HHU3KOYTJIEPOIUCTAs CTalb MOIAXOAMUT IJi KOPITYCOB
aBToMOOuUIIeH U Apyrux (OpMyeMbIX JIeTajeH.

9. B wmacTtepckoii MOXXHO YBHJIETh WHCTPYMEHTBHI, JCTalM U IIaHEIH,
W3TOTOBJICHHBIE U3 METAJUIOB, IJIACTUKA, PE3UHBI M CTEKIIA.

10. B mporecce mOpoM3BOJICTBA WHXKEHEPHBIX MATEPHAIIOB METAJUIbI TUIABST,
CMEIINBAIOT C JPYTUMHU DJIEMEHTAMU M OXJIAXIAIOT JUIsl TOJYYCHHS CIIAaBOB C
3aJIaHHBIMU XapaKTePUCTUKAMHU.
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UNIT 8
PROPERTIES OF ENGINEERING MATERIALS

Let’s warm up!

Read these opinions. Which one do you agree with the most and why? Work
in pairs and exchange your thoughts. Use the expressions of agreement and
disagreement from the previous unit.

Mike

| strongly believe that knowing the properties of engineering materials is
absolutely essential for engineers. If an engineer chooses a material without
understanding its strength, hardness, or heat resistance, the result can be
serious failure. Parts may break, machines can stop working, and structures
may become unsafe. In engineering, ignoring material properties can directly
lead to accidents, repairs, and high costs.

® James
o

I'm not completely sure how important knowledge of material properties is for
every engineer. On the one hand, understanding properties like strength,
weight, or durability can help avoid technical problems. On the other hand, in
many projects engineers work with familiar materials and repeat similar
designs. In such cases, detailed comparison of material properties may not play
a major role.

® Angela
D

| don’t think that knowledge of material properties is very important for
engineers today. Modern engineering relies heavily on ready-made components,
software, and instructions. Engineers rarely choose materials freely, and if a
problem appears, the part can simply be replaced. Spending too much time
comparing wmaterials and their properties seems unnecessary in real
engineering work.

Let’s read!
Exercise 1. Follow the QR code to learn the words.

Exercise 2. Read the text carefully and learn more about different
properties of engineering materials.

When engineers compare different materials, they do not start
with formulas or tests. They usually begin with simple questions: how heavy is the
material, how much it costs, and whether it is easily available. Some materials may
be very strong, but too heavy or too expensive to use. Others may be cheaper and
lighter, but less reliable. These basic factors often limit the choice before more
specific properties are considered.

One of the key mechanical properties is strength. Strength describes how
much load a material can carry without breaking or permanently changing its
shape. Steel is generally stronger than aluminium, while plastics are less strong
than most metals. However, materials with high strength are not always the best
solution. In some cases, a material can be strong but too heavy or too rigid for the
required design.

Closely related to strength is hardness, but these properties are not the same.
Hardness shows how resistant a material is to scratching, wear, or surface damage.
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High-carbon steel is harder than mild steel, which makes it suitable for cutting
tools. At the same time, very hard materials are often more brittle, meaning they
can crack or break suddenly under impact.

Another important group of properties includes elasticity and flexibility.
Elastic materials can return to their original shape after deformation, while flexible
materials can bend without breaking. Rubber is highly elastic and flexible, whereas
glass is rigid and not flexible at all. Metals are generally less elastic than rubber but
more flexible than brittle materials.

Engineers also pay close attention to different types of resistance. Corrosion
resistance is especially important for materials used outdoors or in wet
environments. Stainless steel is more resistant to corrosion than ordinary steel.
Thermal resistance describes how well a material can withstand high
temperatures without losing strength or changing shape. Materials with low
thermal resistance may deform, melt, or fail under heat.

Another important property is conductivity, which can be electrical or
thermal. Copper has very high electrical conductivity, which makes it extremely
valuable for electrical wiring. Aluminium is also conductive, but less so than
copper. Thermal conductivity is important in engines and industrial equipment,
where materials must either transfer heat efficiently or prevent overheating.

Finally, engineers must balance material properties with practical
considerations. Some materials are technically excellent but too expensive, while
others are cheaper but less durable. Valuable materials are often used only where
their properties are truly necessary. In real engineering practice, the best material is
not the strongest or the hardest one, but the one that offers the most suitable
combination of properties for a specific task.

Exercise 3. Make up the word combinations from columns A and B and find
their Russian equivalents in C.

A B C
1) brittle a) damage BBICOKasI IPOYHOCTH
2) surface b) wiring KOPPO3UOHHASI CTOMKOCTh
3) mechanical C) resistance TIOBPEXKICHHE TTIOBEPXHOCTH
4) wet d) considerations  TemIONPOBOIHOCTH
5) electrical e) conductivity HEepIKaBeroINas CTallb
6) high f) material MEXaHUYECKHE CBOMCTBA
7) stainless g) environment PEKYIIUE HHCTPYMEHTBI
8) corrosion h) equipment 3JIEKTPOIPOBOIKA
9) industrial 1) tools MPAKTHYCCKHE COOOPAKEHUS
10) practical J) properties IIPOMBIIIIJICHHOE 000PYTIOBaHUE
11) cutting K) strength BJIKHAS cpeia
12) thermal ) steel XPYNKUH MaTepra
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Exercise 4. Match each word to its synonym.

1) simple a) to transmit
2) to limit b) to begin

3) to transfer c) to come back
4) ordinary d) to propose

5) to return e) to restrict

6) to start f) constantly

7) expensive g) easy

8) to offer h) to resist

9) to withstand 1) costly

10) permanently J) usual

Exercise 5. Complete the table.

Properties of Engineering Materials
Adjectives Nouns
English Russian

Strong strength
Hard

brittleness
elasticity
Flexible
softness
Tough
Plastic
durability
Resistant
Available

roughness

Exercise 6. Guess the properties of the engineering materials from their
descriptions. The first letters are given.

The ability of a material to return to its original shape after deformation —

1
e
2. The ablllty of a material to W|thstand high temperatures without losing
strength or shape — t r :

3. How easy it is to obtain a material when it is needed — a ;

4. The ability of a materlal to carry loads without breaking or permanent
deformation —s

5. The ability of a materlal to bend without breaking — f :

6. The ability of a material to withstand damage caused by humidity, air, or
chemicals — ¢ r ;
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7. The tendency of a material to crack or break suddenly under impact —
b ;

8. The ability of a material to allow electric current to pass through it —
e C ;

9. Resistance of a material to scratching, wear, or surface damage — h X
10. The ability of a material to transfer heat efficiently — h C

Exercise 7. Work in pairs. Student A chooses one engineering material from
the text and describes its properties and where it is used. Student B listens and
guesses the material.

Example:

A: This material is a non-ferrous metal. It is not very heavy, but it has good
strength. It is less expensive than some other metals and does not rust easily. It is
often used in vehicles and aircraft structures where low weight is important.
B: Is it aluminium?

A: Yes, that’s right. It’s widely used because it is light, strong enough, and easy

to work with.
To compare the properties of engineering materials, we use degrees of
s ’ D comparison of adjectives.
Short adjectives (one syllable, some . .
two-syllable adjectives) Long adjectives (two or more syllables)
O o Positive | Comparative Superlative Positive | Comparative Superlative
small smaller the smallest rigid more rigid the most rigid
heavy heavier the heaviest more the most
expensive
expensive expensive
big bigger the biggest
the most
large larggy the largest durable movre durable durable
Short and long adjectives
Positive Comparative Superlative
heavy less heavy the least heavy
expensive less expensive the least expensive

Exercise 8. Complete the table.

strong — stronger — the strongest

brittle — more brittle — the most brittle

brittle — less brittle — the least brittle

strong — less strong — the least strong

long—...— ... plastic—...— ...
hard — ... — ... elastic— ... — ...
soft—... —... flexible — ... — ...
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cheap—...—... valuable — ... — ...

light— ... — ... reliable — ... — ...
resistant — ... — ...
conductive — ... — ...

Exercise 9. Look at the prompts below and make true sentences using the
comparative form of the adjective.

Example 1.
steel / aluminium / strong
Steel is stronger than aluminium.

1. aluminium / steel / light 4. aluminium / copper / conductive

2. glass / rubber / flexible 5. plastic / metal / expensive

3. stainless steel / carbon steel / 6. high-carbon steel / mild steel / hard
corrosion-resistant

Example 2.
plastic / steel / strong
Plastic is less strong than steel.
1. aluminium / steel / heavy 4. rubber / glass / rigid

2. mild steel / high-carbon steel / brittle 5. stainless steel / ordinary steel /
corrosion-resistant
3. copper / plastic / conductive 6. rubber / metal / expensive

Exercise 10. Work in pairs. Ask and answer the questions comparing the
properties of different substances.

Example.
steel / plastic / durability
A: Which material is more durable, steel or plastic?
B: Steel is more durable than plastic.

1. high-carbon steel / mild steel / 4. copper / iron / corrosion resistance
softness

2. wood / glass / brittleness 5. aluminium / steel / weight

3. steel / rubber / elasticity 6. rubber / glass / flexibility

Exercise 11. Complete the text with the correct words forms from the box.

lighter, the most conductive, more resistant, the strongest, more expensive

Copper, steel and aluminium are three widely used engineering materials, but
their properties are different.
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Steel is considered * material among the three. That is why it is used
for constructing bridges and car components.

Aluminium is much 2 than steel, so it is commonly used in
transport, where low weight is important. This material also has good corrosion
resistance and is * to environmental damage than ordinary steel.

Copper, on the other hand, is * material when it comes to electrical
applications. However, it is also > than aluminium and steel, which limits
its use in some industries.

Exercise 12. Correct the mistakes in the given sentences.

Steel is more stronger than aluminium.

Rubber is the most elastic than steel.

Glass is more brittleer than plastic.

Copper is the most conductive than aluminium.
Rubber is flexibler than glass.

Mild steel is the least harder than high-carbon.
Aluminium is very flexible than steel.

Stainless steel is the most more resistant to corrosion.

NGOk owbdE

Exercise 13. Read the text and learn more about different types of hardness.

Hardness is a material property that describes how well a material can resist
damage to its surface. Hard materials are usually more durable and can resist wear,
while softer materials are easier to shape but may wear out faster. There are three
main types of hardness.

Scratch hardness describes a material’s
ability to resist being scratched by another
material. Materials with a high degree of scratch
hardness are said to be good at resisting damage
due to abrasion (the action of two surfaces being
rubbed together). In other words, such materials
have good abrasion resistance.

Another type is indentation hardness. This
type of hardness measures how much a material
resists indentations, i.e. permanent deformations
when a force is applied to the surface of a material.
Indentation hardness is widely used to compare
metals and alloys.

The third type is rebound hardness. It shows
how elastic a material is when a force hits its surface and then rebounds. In
rebound hardness tests, the higher the rebound, the harder the material. This type
of hardness is useful for quick, non-destructive testing of large metal parts.

Indentations
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Exercise 14. Find the endings of these sentences.

1. Hardness is a material property
that. ..

2. Materials with high hardness
usually...

3. Scratch hardness is important for
materials. ..

4. Indentation hardness measures how
much a material...

5. Rebound hardness
with...

6. Rebound hardness testing is useful
because...

IS connected

a) remain usable longer because they
wear more slowly.

b) that are exposed to constant contact
and friction.

C) resists permanent deformation when
force is applied.

d) it allows quick and non-destructive
testing of large metal parts.

e) describes how well a material can
resist surface damage.

f) how a material reacts after being hit
by a force.

Exercise 15. Answer the following questions in pairs.

1.
2.
3.
friction?
4,
5.
6.
7.

What does hardness describe in engineering materials?
Why are hard materials usually more durable than soft ones?
What is scratch hardness and why is it important for materials exposed to

How is scratch hardness connected with abrasion resistance?
What does indentation hardness measure?

What happens to a material during a rebound hardness test?
Can one material be hard in one way but not in another? Explain your answer.

Exercise 16. Find ten properties in the puzzle. Read across, down, and

diagonally.
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Let’s listen and watch!
Exercise 1. Scan the QR code, listen to the radio quiz program [ElZ#:
“The Smartest” and try to guess as many materials as possible by
their descriptions.

AW N~
A A

Exercise 2. Listen to the radio quiz program again and choose the correct
option.

1. Material 1 is mainly used because itis: 5. Material 5 is different from pure

a) lightweight and flexible; copper because it is:
b) electrically conductive and durable; a) softer and lighter;
C) resistant to corrosion. b) harder but still easy to form;

¢) more brittle and rigid.
2. Material 2 is described as a material 6. Material 6 is wusually alloyed

that is: because:

a) heavier than steel; a) it is too rigid in its pure form;

b) less dense than steel; b) it is too soft when it is pure;

c) more brittle than steel. c) itis difficult to shape.

3. Material 3 is characterized as: 7. The main reason Material 7 is used
a) soft and elastic; for seals and tyres is that it is:

b) strong and rigid but sometimes brittle;  a) rigid and durable;

c) transparent and wear-resistant. b) elastic and flexible;

c) electrically conductive.
4. One important advantage of Material 4 8. Material 8 is suitable for windows

is that it is: because it is:

a) very hard and rigid,; a) transparent and rigid;

b) valuable and expensive; b) elastic and soft;

c) easy to shape and relatively cheap. ¢) lightweight and flexible.

Let’s speak!

Work in pairs. Create a short dialogue about the properties of engineering
materials. Use the expressions of opinion, agreement and disagreement from
the previous units as well as question and answering techniques from the
Useful Language Box below.

In your dialogue, make sure you:
e explain what material properties are and why they are important in
engineering;
e discuss different types of properties (for example, hardness, strength,
elasticity, brittleness, weight);
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e talk about how material properties influence material choice in engineering;
e give at least one comparison between two materials using comparative or
superlative forms of adjectives.

USEFUL How to ask and answer
LANGUAGE the questions:
BOX
« Do you happen to know ... - Well ...
+ lwonder if ... +» Let me think ...
- Could you (possibly) tell me ... - ldon’t know exactly ...
+ ’d like to know ... « ’'m not sure....
- One more question (to you) ... . It seems to me....
- Do you agree that ... - As for me ...

Let’s write!
Translate the following sentences into English using your Active Vocabulary.

1. JlyymuMm TEXHHYECKHMM MaTepuajioM BCErga CYUTAETCS TOT, KOTOPBIH
oOnanaeT HauboJee MOAXOAAINIMM COYETAHUEM CBOMCTB ISl KOHKPETHOM 3a/1a4u.
2. DTOT MaTepuaj MEHee MPOYHBIi, YeM CTajlb, HO TOPa3zo Jierde U yCTOHYHBeEe
K KOppO3HH.
3. Tel ciy4ailHO He 3Haellb, IOYEMY PEXYyLIUE HMHCTPYMEHTHl OOBIUHO
W3TrOTaBIMBAIOTCS U3 BBICOKOYIJIEPOJIUCTOM CTaIN?
4. He Bce Marepuaiabl OJIMHAKOBO YCTOWYMBBI K HW3HOCY, JaXe €CITU OHU
BBITIAAT OYEHb IPOYHBIMU.
5.  Koppozuonnast CTOWKOCTb OCOOEHHO Ba)kKHa JIJIsl MaTEPUAJIOB, UCIIOIb3yEMbIX
Ha OTKPBITOM BO3/yX€ WM BO BJIIAKHOH Ccpefe.
6. Kakoe CBOWMCTBO nenaeT ATOT MaTepuan OoJiee MOAXOAAIINM I JeTaleH,
paboTaroIKX MO HArPy3KOit?
7.  DTOT cIIaB HE SBJISIETCS] CAMBIM JIOPOTMM MaTEPHAIOM, HO OH OJIMH U3 CaMBbIX
HaJEKHBIX B UHKEHEPHBIX KOHCTPYKLIHSIX.
8. Menp TBEPKE U TPOYHEE AMOMUHUS, HO MSITYE CTaJIH.
9. Kakue mMarepuasbl CYUTAIOTCS HAUMEHEE XPYNKHUMHU U MOYEMY OHHU IIUPOKO
UCITOJIB3YIOTCSI B CTPOUTENBCTBE?
10. TBEpmocTh — 3TO CBOMCTBO MaTepHalia COMPOTHUBIIATHCS LapanuHaM, U3HOCY
WJIU MIOBPEXACHUIO TOBEPXHOCTH.
11. Pe3uHa — o4eHb MPOUYHBIA MAaTEPHAIL.
12. JluTelHbIi YyTryH — TSKENBIN, HO OH JIETYE, YEM MEIb.
13. Ctexino — o4eHb XPyNKUNA MaTepual.
14. K xapaktepucTUKaMm I[BETHBIX METAJUIOB OTHOCST: BBICOKYIO 3JIEKTPO- H
TEIUIONPOBOJAUMOCTb, BBICOKYIO KOPPO3UEYCTOWUYUBOCTD, JIEFKUN BEC U IIPOCTOTY
MIPOU3BOJICTBA.
15. TlnacTuk — oueHb JIETKUI MaTepual.
16. Ortotr marepuan o6iagaeT CBOWCTBOM IUTACTUYHOCTH, MOSTOMY OH IIHUPOKO
UCITOJIB3YETCS B IPOU3BOJICTBE.
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