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INTRODUCTION

The text of the script is intended for technical courses students, such as Construction
and Mechanics. It has practical applications, used in two key aspects of education in these
fields. What I mean is a glossary of vocabulary and exercises using technical vocabulary
and specialist knowledge. The exercises are my own. [ developed them through experience
while working with students.

WPROWADZENIE

Niniejszy skrypt jest przeznaczony dla studentéw kierunkéw technicznych, takich jak
Budownictwo i Mechanika i Budowa Maszyn. Ma on wymiar praktyczny, wykorzystany
w dwoch najwazniejszych aspektach ksztatcenia studentéw tych kierunkéw. Mam na
uwadze glosariusz stownictwa i ¢wiczenia z uzyciem stownictwa technicznego i wiedzy
specjalistycznej. Cwiczenia s3 mojego autorstwa. Opracowatam je wykorzystujac
do$wiadczenie podczas wieloletniej pracy ze studentami.

Dorota Kowalczyk






1. VOCABULARY

1.1. Mathematical symbols and signs

¢ Do you like learning Maths? Why (not)?
¢  What is the most effective way of leaning Maths?

e [s Maths useful/needed in everyday life? Why (not)?

Addition ( +) - it denotes addition and reads as plus used to add numbers in Maths.
Subtraction (- ) - it’s used to subtract numbers and reads as minus.
Multiplication/times ( x ) - this symbol is called the multiplication symbol and is
used to multiply numbers and obtain products from them.

Division ( + ) - it is called a division symbol and is used to divide numbers from each
other.

Plus-minus ( * ) - the plus-minus symbol is used to calculate either plus or minus
operation.

Equals ( =) - the equals sign indicates that the two numbers are equal or is used to
show the mathematical equations answer.

Not equal sign ( # ) - not equals sign indicates that the respective two numbers are
not equal or different.

Less than ( <) - the less than symbol shows that the first number is lesser than the
second number.

Greater than ( > ) - the greater than symbol shows that the first number is greater
than the second number.

Less than or equal to ( <) - this symbol is used to represent that the first number is
either less than or equal to the second number.

Greater than or equal to ( 2) - this symbol is used to represent that the first number
is either greater than or equal to the second number.

Brackets () - they are used to highlight any number or character in any equation. Also,
this bracket has to solve first if found in any equation.

Division/slash ( /) - the slash symbol is used to differentiate or to divide numbers.
Power - two to the power three : 23.

Fraction (34) - it represents the parts of a whole or collection of objects. A fraction has
two parts. The number on the top of the line is called the numerator. It tells how many
equal parts of the whole or collection are taken. The number below the line is called
the denominator.

Decimal separator/point - the decimal separator separates a whole number from its
fractional part to the right: 1.23.

Quotation mark ( “) - it is used either to mark the beginning and end of a title or
quoted passage.

Colon ( :) - punctuation mark: which you can use in several ways. For example, you
can put it before a list of things.



Dash/hyphen ( - ) - punctuation mark that can be used within a sentence (instead of
brackets or a colon) to show parenthesis.

Thousands separator (, ) - in English, the thousands separator separates whole
numbers into groups of three from the right. 10,987,654,321 In English, the thousands
separator is usually a comma (,).

The notion/operation of positive - any number bigger than zero is a positive number
and can be written with or without a plus sign in front of it.

The notion/operation of addition - 3 + 5 = 8 three plus five equals eight.

The notion/operation of negative - any number smaller than zero is a negative
number and is written with a minus sign in front of it. -3 minus three.

The notion/operation of subtraction - 8 - 5 = 3 eight minus five equals three.

Even numbers - a whole number that is able to be divided by two into two equal whole
numbers.

0dd numbers - a whole number is a number that is not divisible by 2.

Count - the act of determining the quantity or the total number of objects in a setor a
group.

Add - to bring together or combine two objects.

Subtract - take away one number from another.

Multiple - a result, obtained when a whole number gets multiplied by another number.
Divide - the opposite of multiplication.

Round - making a number simpler but keeping its value close to what it was.

Double - a number or an amount that is twice as large as the given number or amount.
Triple - to multiply by three.

Shapes - define the outline or the boundary of an object.

Square - a square is a two-dimensional closed shape with 4 equal sides and 4 vertices.
Triangle - it is a closed, 2-dimensional shape with 3 sides, 3 angles, and 3 vertices.
Rectangle - it is a quadrilateral in which all 4 angles are right angles; opposite sides
parallel and equal.

Sphere - an object shaped like a round ball.

Exercise 1.
Write in the vowels to the words given. Do you remember the meaning of the words?

~dd_t__n
tr__ngl_

q__1
d n_m_n_t_r

d__bl_
gr__t_rth_n
br_ck_ts
m_lt_pl_c_t__n

1
2
3
4
5. _p_r_t__n_fd_v_s__n
6
7
8
9

10. h_ph_n



Exercise 2.
Write names of the symbols below.

3. <-
4. =-
5.

6.

7. Ya-
8. +-
9. =-
10. % -

Exercise 3.
Write the numbers for the examples below.

1. One thousand seventy eight: ...................

2. Twenty four thousand and two hundred fifty two: ..........c.cee.c...

3. Three point seventy two: ..........c.cceuenn.

4. Forty one point eleven: .........ccooeeeen

5. Two thirds: ....cccoovvririnne

6. Seven eights: .......cccvverene.

7. Twenty four thousand and seventy two:.................

8. One fourth: ...............

9. Twenty two millions and seventy eight hundreds thousands: .............cc.ccceu.
10. Twenty point forty eight: .......cccovviiiininnn,

Exercise 4.
Write the maths equations.

L 5 75 - 10 S et e et e e e ee e e e nea

2. L0 -1 = -0t e e b e e e ee e e e e nnean

3. 77011 =70

B T4 122 = 7.23 = e e e e e n e e
6. 974 X4 = (A01-2) = oo et s e e e e
7o 21X 324 - 11 = e e e e e e e en s



I Y RE € 4 ) B
T 1010 T O
10. 48016 = (3 X 71) = woveoeeeeseresses s eesesses s ses s ses s

Exercise 5.
Work in pairs. Student A write three maths equations and say them two your partner.
Student B write the equation said by the partner. Next change rules.

Exercise 6.
Find eight words in the diagram. They are hidden horizontally and vertically.

S ' Q U|A  R|E|B|C|X|W
Ul |x|clo|L|O|  N|TI/TI
M H|K|c|lu|D|cCc|G|Y]|L
T R|1|A|N|G|L|E|V|L
Cc|p|M|U|D|1|V|1|D]|E
Q  E|O|N|Z|S|F|0o|M|S
R R|/D|T|1 | M|E|S | S S
S| L|N|Z|G|Y|T|G|L|oO
B/ R|A|K|E|T|S|sSs|c|vV

Exercise 7.
Write 5 questions using words found in Exercise 6.
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Exercise 8.
Complete the sentences with the words given: cube, odd, addition, triangle, trapezium,
rectangle, square, sphere, double, even, quotation.

1. A solid which has six square sides equal size is called a ..........c.ccovriernne .

2. A flat shape with four right angles and four sides, in which opposite pairs of
sides are of the same length is called ...........cccvueen
A solid shape like a ball is called ................

4. A flat shape with four right angles and four sides of equal length is called a

B mark used either to mark the beginning and end of a title or
quoted passage.

6. A flat shape with three angles and three straight sides is called a ..........c..c.cc.c.n.

7. A flat shape with four angles and four sides, two of which are parallel and two
of which are notis called a ........cccevvvrureenens

8. The opposite of subtraction is .........ccccceeveuene.

9. Ifyou multiply the number by two you .........cc.ccecervrenenn. it.

10. 2,4, 6are vvvevcererieeeene numbers, while 3,5,7 are ......coceeevevrevnnenn. numbers.

Source: Olejnik, 2005.

Exercise 9.

Work in pairs. Student A. writes 3 quotations with one mistake in each of them. Tell
them to your partner. Student B. listens/ writes down quotations and finds mistakes in
them. Next change rules.

Exercise 10.
What are the career options for mathematics students?

In your opinion, what are the options for mathematical students?
How is it valued in the study of various other subjects?

Would you like to study mathematics? Why(not)?

Read the article. In pairs, summarise each job opportunity. You need to answer the
following questions:

11



¢ How is Math used in each profession?

e Isituseful?

Having discussed the importance of mathematics, and how it is valued in the study
of various other subjects; here let’s take a look at the career options for the students
who study mathematics at the graduate and post-graduate levels.

Mathematician

A Mathematician is a professional who uses logic and numbers to solve problems
that further lead to discoveries and transformations in different sectors. It requires
mathematical ability to solve real-time issues using qualitative reasoning, and data
analyses. It can be a very deep role, that could be of help to companies, governments
and research agencies in data handling, maintaining statistics and more. In the age of
computers, the mind is still a step ahead, because the operating systems are run on the
commands structured by men, who can also be mathematicians.

Chartered Accountants

The play of numbers is not everyone’s cup of tea. If you love numbers, then you
might feel inclination towards a career in finance and accounts. Studying to become a
Chartered Accountant can be another interesting opportunity for all the mathematic
freaks. Any CA requires firm understanding of auditing, taxation policies and
accounting methodology. This definitely comes with practice and education of other
related subjects and mechanisms.

Teaching

This is one of the most popular opportunities for Math geeks. You could apply for being
a college professor or teacher in school. In the last few years, there has been a rise in
the number of tuition and coaching institutes as well.

Data Analysts

Data science is going to be the next big thing after the internet boom, some experts
suggest. The age of digital has increased the requirement for professional data and
business analysts, who can manage data and decode it for the success of any company,
initiative or programme. Data plays an integral role in the decision-making process of
managers and business owners. Today, the people who are aware of the importance of
data are up to date with the latest trends in the markets.

Banking & Finance Sector

Banking and finance institutions look for bight young minds who can join them. There
are requirements of professionals in banking operations management on a day-to-day
basis. The urgent requirement for quality professionals can be seen by the number of
financial institutions coming up in the current times. There are different departments

12



within these institutions that seek mathematic experts, namely, product marketing &
sales department, property appraisal department, loan department, amongst others.

Software engineers

Internet revolution is still the booming market, and software engineers are going to be
in demand till the foreseeable future. Software engineering is not just about knowing
how to use computer tools and analyse simple patters, but it is about going deep into
testing, evaluating the software systems. Computing systems work with the help of
mathematical prowess and ability to correlate sequences, complex patterns, and find
solutions to make the systems work properly.

Government Operations Statistical Service
There are plenty of opportunities for mathematics graduates in the government itself.
One can work with the government to contribute in National building, by using their

prolific understanding of statistics and math. Check out for employment opportunities
as a Statistician, Economic Research Analyst, Qualitative Risk Analyst, etc.

Source: https://www.universityleap.com/mathematics-career-options-for-students/
e Choose in the text 6 words that may be new or useful for you. In pairs make

up a dialogue using these words. The dialogue ought to relate to career
opportunities for mathematic students.

e Which job opportunity seems to be the most attractive to you and why? Where
will you look for the job?

13



1.2. Numbers

¢ Do you like dealing with numbers?

e Give 2 reasons why we should count ourselves instead of using doing it
electronically.

¢ Do you believe in (un)lucky numbers?

Metric system - the metric system is defined as the decimal system of units based on
the meters, kilograms, and second as the units of length, mass, and time respectively.
These are the SI units that stand for ‘System International’

Imperial numbers - the British system of measurement.

Length/Distance

Inches (in) - 0.394 inch -1 centimetre
Feet (ft) - 3,281 feet -1 meter

Yard (yd) - 1,093 yard - 1 meter

Mile (mi) - 0,621 mile - 1 kilometre

Mass/Weight

Ounce (0z) - 0.035 ounce - 1 gram
Stone (st) - 14 pounds (6.35 kg)
Pound (1b) - 2,205 pounds - 1 kilogram
Ton (t) - 1 ton is equal to 2000 pounds

Volume

Fluid ounce (fl 0z) - 0.034 fl oz - 1 millilitre

Pint (pt) - 568.261 ml (20 fluid ounces)

Gallon (gal) - 0.264 gallon -1 litre

Cardinal numbers - the counting numbers that start from 1 and go on sequentially
and are not fractions.

Ordinal numbers - they all use a suffix. The suffixes are: -nd, -rd, -st, or -th. Examples:
‘second’ (2nd), ‘third’ (3rd), ‘first’ (1st), and ‘tenth’ (10th). We use ordinal numbers for
dates and the order of something (think ordinal = order).

Decimal number - a number that consists of a whole and a fractional part.

Nominal numbers - they can be defined as numbers that are used for identifications.
Examples of nominal numbers: Passport number, Cell phone number, ZIP code number,
etc.

14



Exercise 1.
Divide the numbers given into 3 groups in a way that seems appropriate for you:
cardinal, yard, pound, inches, feet, ordinal, stone, nominal, imperial, ounce.

¢ Add two more new words to each group.

Exercise 2.
Find words in the snake and create 3 sentences with them.

Nominalnumberscardinalnumbersmetricsystemimperialsystemstonesfluidouncegallon

Exercise 3.
Work in pairs. Describe to your partner one of the systems and numbers from the unit.
Do not tell its name - let your partner guess it. Change rules.

Exercise 4.
Say the dates given in English. Follow the example:

1. 13.10.2023 e e e s
2. 07.06.1980 ..o s
30 2001201947 o
4, 30012008 oo s
5. 24.03.1976 oot e e e e e e s e e e enerane s

15



Exercise 5.

Work in pairs. Ask each other questions. Follow the example: Where is Henry in line?
Henry is third in line.

‘List of students: John, Mary, Henry, Ron, Sally, Jeff, and Robert’

Exercise 6.
Answer the questions below:

1. Which is the smallest cardinal number?

2. Which of the following are even numbers? 25,12, 26 289, 20, 22, 86.
3. Give 3 examples of decimal number.

Exercise 7.
Answer the questions below:

When were you born?

How many brothers and sisters do you have?

1.

2

3. What time is it now?

4. How many people do you follow on Social Media?
5

How many months is it until your favourite holiday?

Exercise 8.
How good is your memory? Look at these items one at a time do not spend more than
5 seconds looking at each one. Then repeat them.

GZRT
783925
638-5174
RFD-1856
882256677

vk wbheE

¢  What techniques did you use to remember them?

16



Exercise 9.
Read the text and answer the questions.

Numbers

Joyce was born on 30th April 1958 into a large family. She has 3 brothers and 5 sisters.
When Joyce was 10 years old, her parents separated and her mother moved to a new
apartment block in LA. They lived on the 5th floor. Joyce had many hobbies, she liked
playing football, painting and swimming. Joyce’s teacher suggested that she enter a
local swimming competition. She won. By the time Joyce was 18, she had won 20 local
swimming competitions and decided to train for the Olympics. In 1980 Joyce brought
home 2 silver medals. Now, Joyce lives with her 2 children and her husband in Texas.
She doesn’t swim much anymore but loves gardening.

After graduatingin 2012, Aubrey gothis firstjob ata popular bank and has been working
in different areas of banking and finance since then. Aubrey is also really interested
in investing in Cryptocurrency and bought his 1st Bitcoin for his 21st birthday. He
posts videos on YT to help others to invest too. Right now, Aubrey has around 120,000
subscribers on YT and 150,000 followers on Instagram. He is thinking about opening
his own online school, but he is looking for money from investors to help him with the
project. He has calculated that he needs about 500,000 pounds to start up first, so he’s
in the middle of writing a business plan. He also plans to get married to his long term
partner, Jennifer. They have been together for about 8 years now and have known each
other since they were 16.

e How old was Joyce when she moved?

e How many local competitions did Joyce win?

e How many subscribers does Aubrey have on YT?

e How much money does Aubrey think he needs for his business idea?

e How long have Aubrey and Jennifer been together?

Source: https://www.geeksforgeeks.org/cardinal-numbers/#facts-on-cardinal-number
https://iLS.collective.com

17



1.3. Graphs

¢ How often do you work with graphs?
e  What can you describe using graphs?

e Whatare reports? Why are they useful means of communication?

Types of graphs

Line graphs - show you how numbers have changed over time. They are used when
you have data that are connected, and to show trends, for example, produce sale.

Bar graphs - show numbers that are independent of each other. Example data might
include things like the number of people who preferred certain subjects.

Histograms - are specific type of bar charts, where the categories are ranges of
numbers. Histograms therefore show combined continuous data.

Pie charts - show you how a whole is divided into different parts. You might, for
example, want to show how a budget had been spent on different items in a particular
year.

Intr he graph

The first step is to present the graph to your audience. This means covering high-level
information like:

e its title,

» the topic,

e data source,

e time frame.

Here are some examples of how to do this:
e This graph shows the relationship between X and Y.

e This diagram is a visual representation of the process for...
e This chart uses data from the Z Database.
e The data in this graph is from 2020.

18



Identify key features

From there, you can describe the key variables that make up the graph. Graphs and
charts typically have an x- and y-axis, which represent different variables. Describing
these axes will help the audience understand how the graph displays data.

Here are some helpful phrases for identifying these variables:
e The vertical axis shows...
e The horizontal axis represents...
e This curve illustrates...
e The solid line shows...
e The shaded area describes...
e This colored segment is for...
e The red bar...

Exercise 1.
Look at the graph. Introduce them and identify key features.

Number of students studying foreign languages in 2020-
2024 (thousands)

2
1
0
2020 2021 2022 2023 2024
e ENglish e Spanish Italian German

19



Point out important information

When describing graphs, start by recognizing the main patterns, trends, or relationships
they show. For example, if the chart clearly shows an increase in revenue over the past
year, you should highlight that first.

To describe the movement of the line, you should use appropriate verbs, adjectives, and
adverbs depending on the kind of action you need to show. For this, you should use the
following vocabulary:

e Verbs: rise, increase, grow, go up to, climb, boom, peak, fall, decline, decrease,
drop, go down, reduce, level up, remain stable, no change, remain steady, stay
constant, stay, maintain the same level, crash, collapse, plunge.

e Adjectives: sharp, rapid, huge, dramatic, substantial, considerable, significant,
slight, small, minimal, massive.

e Adverbs: dramatically, rapidly, hugely, massive, sharply, steeply, considerably,
substantially, significantly, slightly, minimally, quickly suddenly, steadily,
gradually, slowly.

You can also identify other notable information, like outliers. This shows you understand
the data beyond the surface level.

Exercise 2.
Look at the graph in Exercise 1. Point out important information.

Share your conclusions

Once you've described what you see in the graph, you need to explain what the data
means. To come up with ideas, you can ask yourself questions like:

e How does this data affect the future?

¢  What can we learn from this data?

e What can we do differently to improve?

¢ What decisions should we make based on this data?

Some ways to explain your conclusions include:
e Based on the graph, we can conclude that...
e This chart indicates that...

e Asyou can see, user growth has increased in the past year. This means we
expect to see more users in the next six months.

20



Exercise 3.
Look at the graph in Exercise 1 and share your conclusions.

Exercise 4.

Using the pattern given below. Describe the pie chart that describes the most popular
subjects chosen by students in 2022-2024.

Number of Students

Geography
25%

Science

1) Introduction - 2 sentences:

The given ___ (state the type of chart)_ provides information about ___ (use the
title)____ (Number of elements compared). This data is collected from the time period
between _(state the First year)__ and __ (state the last year)_, measured in terms of
(unit of measurement).

2) Overview - pick 3-4 feature and write about them generally, without referencing
to any data.

Overall, the ..o (what is measured in the graph) differs in

...................... (how many) aspects. However, the greatest (number/percentage) of



Exercise 5.
Choose any graph you have been working with recently (e.g. in Physics). Describe it
based on the pattern given:

e Introduction.

e Identifying key features.

e Pointing out important information.
e Conclusion.

Source: https://preply.com/en/blog/how-to-describe-graphs-in-english/
https://www.skillsyouneed.com/num/graphs-charts.html
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1.4. Properties of the materials

¢ What are 3 main properties of materials that you work with?
e What material is the most/ least difficult to work with? Why?

e What properties does a good quality material need to have?

Hardness - it shows that a material resists localised pressures.

Thermal conductivity - it measures how fast heat moves through a material.
Electrical conductivity - it is like thermal conductivity, measuring the quantity of
electricity that is transferred through a material of known cross-section.

Toughness - it is a combination of strength and plasticity. A tough material can take
hard blows without rupturing.

Density - it is a fundamental property defined as mass per unit volume, important for
identifying material suitability in different applications.

Ductility - itis the ability of a material to undergo plastic deformation before rupturing.
Plasticity - the ability of a solid material to undergo permanent deformation, a non-
reversible change of shape in response to applied forces.

Elasticity - it is the ability of a body to resist a distorting influence and to return to its
original size and shape when that influence or force is removed.

Thermal expansion - it is the degree to which a material increases its dimensions
when heated.

Malleability - it refers to its ability to be hammered or rolled into sheets of various
sizes and forms.

Melting temperature - it is temperature at which a material undergoes a state change.
Strength - the ability of a metal to resist deformation load.

Wear resistance - a proportion of a material’s capacity to endure the impact of two
materials scouring against one another.

Lightweight - weighing only a little or less than average.

Responsive - reacting quickly and positively.

Flammable - easily set on fire.

Durable - able to withstand wear, pressure, or damage; hard-wearing.

Fatigue - weaken (a metal or other material) by repeated variations of stress.

Yield strength - the stress at which a specific amount of plastic deformation is
produced, usually taken as 0.2 per cent of the unstressed length.

Rigid - unable to bend or be forced out of shape; not flexible.

Heat tolerance - the ability of a person to physiologically adjust to a heat stress exposure.
Absorbance - a measure of the capacity of a substance to absorb light of a specified
wavelength.

Brittleness - a material’s tendency to easily break, crack, or snap.

Porosity - the quality or degree of having minute spaces or holes through which liquid
or air may pass.
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Coarseness - the quality of being rough or harsh.

Solid-sate - the state of matter in which materials are not fluid but retain their bound-
aries without support.

Worn-out - used so much to the point of no longer being usable.

Power-driven - worked by electricity or other mechanical means, not by hand.
Sustainability - ability to continue over a period of time.

Versatility - ability to adapt or be adapted to many different functions or activities.
Efficiency - the ratio of the useful work performed by a machine or in a process to the
total energy expended or heat taken in.

Spatial - having the character of space.

Well-planned - suitably devised or drafted in advance to ensure success.

Exercise 1.

Find words in the snake and make 3 sentences with them. Each sentence must contain
at least 2 words from the snake.
Wellplannedversatilecoarsenessporositystrongmeltingtemperaturethermalconductivi-
tyductilitydurablemalleability

Exercise 2.
Match words with their definitions.

1.Malleable |1. A. able to take in liquids, able to reduce the effect of impact.
2. Lightweight |2. B. abl(_e to be pulled into a longer, thinner shape without
breaking.
3.Heat 3. C. able to easily set on fire.
tolerant
4. Waterproof |4. D. able to withstand heat without being affected
5.Responsive |5. E. thin material or build and weighing less than average.
6.Shock- 6 F. able to withstand wear, pressure, or damage; hard-
resistant ' wearing.
7.Ductile 7. G. able to react quickly and positively.
8. Absorbent 8. H able to sustain minor impacts without damage to the
internal mechanism.
9.Flammable (9. L. able to be hammered and rolled into a new shape.
10. Durable |10. J. impervious to water
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Exercise 3.
Think of the adjective with the opposite meanings to the indicated ones.

1.

That tool is really purposeful. It has numerous functions.

That plank is really brittle, it can be very easily destroyed.

Be careful! Heat tolerance of that sheet is really low.

Fiberglass is lightweight but durable and strong.

A wooden base is inappropriate as it's too porous and malleable.

Tools manufactured by this company are high-quality, power-driven and functional.
Al specifications need to be detailed and reliable.

Every item is supposed not only look attractive but be durable and efficient.
We are recruiting now knowledgeable and industrious individuals ready to work
in our hectic eNVIFONIMENL. ..ocviiiiier i e e e e s

10. Look at that scaffolding. It looks well-planned and spatial.

Exercise 4.
Complete the table.

NOUN ADJECTIVE

coarse

durability

spatial

versatility

hardness

dense

conductivity

efficient

functional

porosity
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Exercise 5.
Use appropriate words form the table above in the sentences.

L of that device is rather limited. You'd rather not buy it.
When choosing wires remember to checK its .......c.ccoocvvvisininis s .
Test provides an estimate of plastic products’ ..........ccovevuerirve s eveeves e ve e .
This type of liquid needs to be really .......c.ccoccovninininin i if you want
to apply it.

5. Isn’t the surface t00......cccoiiriieiiiniec e for the cranes to start
excavation?

6. The funnel is too worn-outand ..........cccocvvrcininnnn. so the layer of the substance
stays on its walls.

7. Tryto find the most .......ccecveiviiiviniiices kind of insulation that meets all the
requirements.

8. Material used for the drive need to be ..o to avoid
slippery.

9. Whoisthe most ....ccoeiiriiiieinicene manufacturer when it comes to drills?

10. Ineed MOTe .....ccccevvereeereeniiecen e office! I even cannot turn round in this one!

Exercise 6.
Work in pairs. Choose 3 new words from the unit and create a vocabulary map around
them. The first example is done for you.

ABSORBANCE i,

Exercise 7.
Work in pairs. Think of the materials used in your industry that can:

e break down easily
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What do you use them for?
What other properties do they have?

Exercise 8.

Work in pairs. Analyse the following cases:

What 3 main properties do the materials need in the following cases? Why do you
think so?

1. Oaktimber used to build a shed in Dubai that is exposed to the sun.

a)

c)

a)

Exercise 9.
Choose 7 new words from the unit and create sentences with them. The sentences
should be related to your future profession.

Exercise 10.

Have you heard of any successful start-up(s) in engineering? What is/are they?
What makes a start-up successful? Why?
What kind of start-ups may be successful? Why do you think so?

Read the text and match the headings with the paragraphs.

Safety first with automated anomaly detection

Dynamic cutting recommendations

Enhanced industrial process insights

It gives insights that allow users to optimize the efficiency of rock processing.
Our software can compensate for years of hands-on learning.
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Start-ups rewarded

Talented digital innovators from around the world took up the challenge to develop
concepts that make mining and manufacturing safer, smarter and more sustainable.
The Startup Challenge is a worldwide call for innovative startups to interact and
collaborate with Sandvik experts. The challenge is run by Sandvik together with its
partners SynerLeap and Microsoft. The nine finalists in this year’s Challenge took to
the stage in Stockholm on November 9 to present their solutions, after which the jury
convened to pick the winning teams.

Pasi Kangas, Head of Technology at Sandvik Additive Manufacturing and Jury Chairman
explains the reason behind it: “The ongoing digitalization of mining and manufacturing
requires advanced, connected systems. We are looking for the brightest minds and best
ideas for software and equipment that let Sandvik and its customers work faster, more
sustainably and more efficiently,” he said. “I am very happy about the great response
and quality of the applications, and the enthusiasm and energy surrounding this call,
both from the Sandvik teams and all startups that we have collaborated with.”

Each of the three Sandvik business areas offered a unique challenge. The winning
startups, from Finland, Luxemburg and the US, received Swedish crystal artwork and
funding up to USD 30,000 to collaborate with Sandvik on the development of a Minimum
Viable Product (MVP) that can be productized and offered to Sandvik customers.

L

The challenge offered by Sandvik Coromant was to develop software that enables
dynamic recommendations within industrial metal-cutting applications. Finland-
based startup Dreija, with Oleg Shadrunov, [Imari Junttila and Dmitrii Shustrov, won
the challenge.

The team from Dreija had developed an app using dynamic cutting data and machine
learning that recommends machine settings that fit the specific task and component
to be manufactured. “Thanks to Al, our software learns faster than a person and is
able to analyze dependencies between thousands of different parameters, from speed
and temperature to raw material characteristics, to arrive at an optimized setting for
indexable tools,” explained Shadrunov. “This results in increased sustainability from
less waste and lower energy consumption, less machine wear and faster setup times.”

2 s

Shustrov pointed out that the solution is particularly useful for new employees who
lack experience from the machining sector. “Our software can compensate for years of
hands-on learning.”

The next six months will be spent developing a prototype with Sandvik and testing it
with select customers.

B s
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Sandvik Rock Processing Solutions invited solutions to evolve individual equipment
insights to drive plant efficiency and sustainability improvements. Inspection of the
crushing and screening of excavated rock along conveyor belts is crucial to the stability
of operations and quality of final output.

Luxemburg-based startup Warden Machinery, with Mikhail Kiriukhin and Vladimir
Bashkov, won the challenge with a solution based on cameras, sensors and Al-enabled
software for continuous inspection of crushed rock material. “It gives insights that
allow users to optimize the efficiency of rock processing,” says Kiriukhin. “Manual
inspection of crushed material, particularly in remote locations, is a tedious task and
it’s easy to lose focus. Our solution enables a stabilized feed of rock that reduces the
downtime of rock processing operations.”

A

To put it simply, the software may be compared to facial recognition software, applied
to crushed rock instead of human faces. Following a joint development of an MVP with
Sandvik, the solution promises to significantly reduce the sustainability footprint of
operators and improve the guidance provided to them. As Kirukhin puts it: “It’s time
to rock!”

D e

The drill and blast method is commonly used in underground mines. Due to the
dangerous nature of blasting, it is forbidden for people to re-enter the tunnels right
after the blast because of fumes, dust, the risk of misfire and the possibility of changes
to the ground conditions that could make the area unstable. Sandvik Mining and
Rock Solutions was looking to develop an automated solution for detecting possible
anomalies after blasting in a tunnel.

The winning startup, Loopr Al from Seattle, US, had developed a solution for real-time
detection of anomalies in the mine, based on cameras and sensors plus Al-enhanced
software that is better equipped to analyze signs of anomalies than even the trained
eye of a pro. Since digital equipment doesn’t mind hazardous conditions such as fumes,
there is less downtime following each blast.

The safety aspect is the unique selling point of our solution, but it also reduces the
downtime required after a blast.

“Al can aid humans by analysing multiple video streams in real time and it never gets
tired, whereas a person may find it hard to spend an entire shift staring at a video
and reading sensor data without losing attention,” explained Loopr Al’s Eric Johnston.
“The safety aspect is the unique selling point of our solution, but it also reduces the
downtime required after a blast by enabling a quicker all-is-clear signal.”

During the jury meeting, it became clear that the Sandvik team in charge of the mining
challenge was interested in engaging with yet another solution as well. Kangas explains
why. “The company Sensorise was selected for further collaboration with Sandvik on
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their solution, which includes intelligent anchors continuously monitoring rock face

and bolted equipment combined with a system that stores, displays, analyzes and
distributes information from the intelligent anchors.”

Source: https://www.home.sandvik/en/stories/articles/2023/11/startups-rewarded/

e Write a short summary of the text (max. 150 words). Use the following words

and phrases form the article: develop concepts/ prototype, collaborate with,
(final) output, detect possible anomalies.

A case study

Work in groups. Think of the start-up in engineering you may develop.

e  Whatisit?
¢ How would you develop it?

¢ What requirements/obstacles may you come up against?
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1.5. Science

¢ Think of the words that you associate with science?
e Inyour opinion, is exact science meaningful domain? Why(not)?

e Think of some popular applications of science in everyday life.

Science - the systematic study of the structure and behaviour of the physical and
natural world through observation, experimentation, and the testing of theories against
the evidence obtained.

Scientific - based on or characterized by the methods and principles of science.
Scientist - a person that has scientific knowledge and applies it on large scale.
Breakthrough - a sudden, dramatic, and important discovery or development.
Research (do/carry oy/conduct) - the systematic investigation into and study of
materials and sources in order to establish facts and reach new conclusions.
Experiment - a scientific procedure undertaken to make a discovery, test a hypothesis,
or demonstrate a known fact.

Discover/discovery - find(ing) unexpectedly or during a search.

Invent/invention - create(ing) or design (something that has not existed before); be
the originator of.

Patent - a government authority or licence conferring a right or title for a set period,
especially the sole right to exclude others from making, using, or selling an invention.
Analysis - detailed examination of the elements or structure of something.

Sample - a small part or quantity intended to show what the whole is like.

Test tube - a thin tube made up of glass.

Electricity - flow of electron.

Mixture - a combination of different things.

Dissolve - solid form in any liquid.

Fossil - the remains of plant or animal.

Element - species of atom.

Hypothesis - a proposed explanation.

Particle - a minute entity of matter.

Temperature - the degree of heat measurement.

Variable - liable to change with conditions.

Weigh - expression of heaviness.

Volume - the amount of space occupied by any object.

Pressure - force per unit area.

Increase - greater in amount or size.

Decrease - smaller or fewer in amount or size.

Results - findings after an investigation.

Graph - a representation of data.

Equipment - apparatus for a particular purpose.
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Verbs related to science

Expand - making larger.

Analyse - detail examination.

Magnify - making objects larger in appearance by optical devices.

Classify - categorization on a common base.

Examine - inspect (someone or something) thoroughly in order to determine their
nature or condition.

Do/conduct/carry out/

Assume - supposed to be the case, without proof.

Prove - demonstrate the truth or existence of (something) by evidence or argument.
Test - take measures to check the quality, performance, or reliability of (something),
especially before putting it into widespread use or practice.

Exercise 1.
Separate words in the snake and create 3 questions with them. In each question use 2
words from the snake.

Expandanalysedecreasetestmagnifyhypothesisdissolvevolumebreakthroughelectrici-
tyscientistproveresultsgraph

L e b s ?
2 L b e bbb e ?
B e b e e e e e e e ?

Exercise 2.
Work in pairs. Cover the glossary. Write your own definitions for the words below.

vk wN e

e Choose one of the definitions above and tell it to the group, let them guess what it
means.
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Exercise 3.
Decide if the statements are true or false. Correct the false ones.

9.

A hypothesis is an idea which has already been proved. ......cc.cccooecvveecvirinennnn.
Samples are small bits of something taken to be examined. ..........cccccevrnvinn

Patents give the inventors the right to make and sell their invention.

Exact sciences include mathematics, physics and chemistry. .......c..coccovivririennen.
There is a saying in English: Need is the mother of invention. .........cc.ccoeoveveerennne.

If something is at the experimental stage it means that all the tests and experiments
have been completed. .......ccccoovvrrieenne

An invention and a discovery are basically the same thing. ............ccocceeeenen.

The discovery of penicillin is considered a breakthrough of the XXI century.

Christopher Columbus was the inventor of America. .......ccccevveiiernrceeneens

10. Applied science is the art of using scientific knowledge to solve practical problems.

Source: Olejnik, 2005.

Exercise 4.
Work in pairs. Create as many collocations as possible from the words given.

Verb Noun Adjective
do research

assume science scientific

prove study magnifying
analyse patent hypothetical
expand paper increasing

know approach

case
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Exercise 5.
Make/add verbs to the nouns given.

1. ANalysis = s
2. TSt m e
3. MIXEULE = oo e
4. EQUIPMENT — oo e
5. Weigh — oo
6. Classification — .......ccoerieiiine e e
7. Research — ...
8. Temperature — .......coceviniininnn i
9. Variable — ...
10. Pressure — ...

Exercise 6.
Complete the sentences with some of the words given above.

1. The e of potassium content of foodstuffs is not stable.

2. e ———— research in this condition is pointless as there are too
many unproved data.

3. Deeper ...oeiiniiineens has confirmed the hypothesis of many scientists .

4. Have yoU eVer ......cccceevereeerrerrenenns these figures according to their future usability?

5. What s the proportion of ingredients used in this ..........cccocveviriiiiiniinnenn, ?

6. Takethe .....ccooorrerrnennn. tubes that are placed above the microscope.

7. Weneed to .cccoveveevvvicerseeeennns that particles because we need to include it in our
project.

8. Everyitem ofthe ....cccoooviiiiiiniiiniee is supposed to be sterilised after usage.
Every dissertation written is followed by the in-depth .........ccoccovvvrinene and review
of the available sources.

10. Please ......ccceerevenennne all the elements in terms of their physical characters.

Exercise 7.
What is the difference between:

1. discovery - invention
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2.research - experiment

Exercise 8.

Work in pairs. Make dialogue with the words given (6/7 questions and answers): carry
out, research, science, analysis, test tube, decrease, equipment, magnify, experiment,
element, volume.

Exercise 9.
Who, in your opinion, is the greatest scientist of XX century?

e Whois the one
¢ Whatare his/her greatest achievement
¢ How/where is the invention/discovery used
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e Think of 3 questions you would like to ask the scientist.

e In groups, work out possible answers to the questions.

Exercise 10.
Reading

1. What do you know about Elon Musk?

2. What questions would you like to ask him?

3. In 5 minutes find as much information about EM as you can. Share it with the group.

4. Below are the answers given by EM to the presenter of “Times Insider”. Think of
the questions to them.

Interviewing Elon Musk

1 PP PTPRPTRPRPRPN

“This past year has been the most difficult and painful year of my career.” He said early
in the conversation. “It was excrucuatung.”

“It's not been great, actually,” Mr. Musk said. “I've had friends come by who are really
concerned.”

e ettt —eE—er etttk et et R e oA et e eeeae b et nen R £ e et e R eeen b e en et b se s et e e ane

“There were times when [ didn’t leave the factory for three or four days — days when I
didn’t go outside,” he said. “This has really come at the expense of seeing my kids. And
seeing friends.”

B ettt ettt eh e b e e R R e R SR £ eEeR SeR e £R SEA R R SR SEA R eE SR SR ek £ R e eE £t e et £t e en et e en s

“The worst is over from a Tesla operational standpoint,” he said. It was the kind of
bland answer I've come to expect from the C.E.O. of a public company, and [ assumed he
had completed his thought.

L PP P PP PR PP

Then, after a moment of silence, Mr. Musk continued: “But from a personal pain
standpoint, the worst is yet to come.”
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1.6. Technology

e Which area of technology do you find the most challenging?
e  Which area of technology do you find the most prospective?

e Think of 3 technological solutions that are used in your future profession.

Vocabulary for engineers

Acceleration - the rate at which an object changes its velocity over time.

Actuator - a component of a control system that converts an electrical signal into
mechanical motion.

Robotics - the study of robots and their behaviour.

Algorithm - a set of instructions or rules that a computer program follows to complete
a task.

Manufacturing - the process of producing goods using machines, tools, and labour.
Material properties - the characteristics of a material that determine its behaviour
under different conditions.

Amplifier - a device that increases the power of an electrical signal.

Antenna - a device that is used to send or receive radio signals.

CAD (Computer-Aided Design) - a software system used by engineers to create 3D
models of parts and assemblies.

Hydraulics - the study of the behaviour of fluids under pressure.

Insulation - a material used to reduce the flow of heat or electricity.

Kinematics - the study of the motion of objects without considering the forces that
cause the motion.

Calibration - the process of adjusting and checking the accuracy of a measuring device.
Circuit - a closed loop of conductive material that allows electrical current to flow.
Thermal conductivity - the ability of a material to conduct heat.

Transducer - a device that converts one form of energy into another.

Vector - a quantity that has both magnitude and direction.

Compression - the process of reducing the volume of a gas or fluid.

Controller - a device that manages and regulates the operation of a system.
Convection - the transfer of heat through the movement of a fluid or gas.

Simulation - the process of using a computer model to simulate the behaviour of a
system.

Solenoid - a device that converts electrical energy into mechanical motion.

Strain - the deformation of a material under stress.

Coupling - a device used to connect two parts or components of a system.

Diode - a semiconductor device that allows current to flow in only one direction.
Electromagnetism - the study of the interaction between electric and magnetic fields..
Fluid mechanics - the study of the behaviour of fluids in motion.
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Gearbox - a mechanical device used to change the speed and torque of a rotating shaft.
Heat exchanger - a device used to transfer heat between two fluids.

Hertz (Hz) - a unit of measurement for frequency.

Laser - a device that emits a narrow beam of light that can be used for cutting, welding,
or measuring.

Load cell - a device used to measure force or weight.

Lubrication - the process of applying a substance to reduce friction between moving
parts.

Machine learning - a type of artificial intelligence that allows computers to learn from
data and improve performance on a specific task.

Mechatronics - a multidisciplinary field that combines mechanical, electrical, and
computer engineering.

Microcontroller - a small computer chip that can be programmed to control the
behaviour of a system.

Nanotechnology - the study of materials and devices on a microscopic scale.

Optics - the study of light and its behaviour.

Power electronics - the study of the behaviour of electrical power under different
conditions.

Pressure sensor - a device used to measure the pressure of a gas or fluid.

Quality control - the process of ensuring that products meet the desired quality
standards.

Resonance - the tendency of a system to oscillate at a particular frequency.

Signal processing - the study of how to extract useful information from signals.
System design - the process of designing a complex system that meets specific
requirements.

Voltage regulator - a device that maintains a constant voltage in a circuit.

Welding - the process of joining two materials by heating them to a high temperature
and causing them to fuse together.

Yaw - the rotation of an object around a vertical axis.

Source:https://englishclassviaskype.com/blog/how-to-learn-english/english-vocabulary-for-
engineers/

Exercise 1.
Write in the vowels to the words given.

.TH_RM_LC_ND_CTIV_T_
.W_LT_G_R_G_L_T_R
.S_GN_LPR_CC_S_NG
.M_T_R__LPR_P_RT__S
.N_N_T_CHN_L_G_
.M_CH_N_L__RN_NG

N U1 A W N
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7..L_CTR_M_GN_T_SM
8.S_ST_MD_S_GN

9. FL__DM_CH_N_CS
100.C_MP_T_R__D_DD_S_GN

e Do youremember the meaning all the phrases?
Exercise 2.
Find words in the snake. Check if you understand their meanings. Create 3 sentences

with them. Each sentence need to have at least 2 words from the snake.

Weldingtransducerinsulationsolenoidpressuresensorqualitycontrollubricationkine-
maticselectromagnetismaccelerationactuator

Exercise 3.
Put the words in a correct order to make sentences.

1. The inspected they quality products team shipped the before were to control

customers.

6. The consistent temperature was for a controller temperature in the responsible

maintaining room.

39



8. The pneumatic compress compressor was to air for a system used.

Exercise 4.
Are the statements below true or false? Correct the false ones.

1. Resonance is the tendency of a system to oscillate at a particular distance.

4. A controller is a set of instructions or rules that a computer program follows to com-

plete a task.

5. Algorithm is a process or set of rules to be followed in calculations. or other problem-

solving operations, especially by a computer.

6. Lubrication is the process of applying a substance to tighten friction between moving

parts.
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Exercise 5.
Match the sentences halves.

R wNRE

No

10.

Robots perform basic and repetitive tasks with..................

Many metals have very high thermal conductivity ...............

The gearbox also operates in an automatic...............

The new handle will have to be welded.........

The basic working principle of a pressure sensor requires any proportional

Fluid mechanics is crucial in manufacturing for optimising the design and op-
eration of production process.............
A'solenoid is along, thin loop of wire, often wrapped around a metallic...............
The applications of nanotechnology in the food industry are immense..............
A. and include food manufacturing, packaging, safety measures and drug delivery.
B. musical frequencies and amplitudes and increase their strength.
C. greater efficiency and accuracy than humans, making them i