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BcTyn

Micisa yHiBepcutety «METIHBECT TMOJIITEXHIKA» — nigrotoBka
BUCOKOKBanigikoBaHoro Ta BcebiyHO po3BMHEHOro haxiBus, 34aTHOro Ao
YCMILWHOI KOHKYypeHUil Ha rnobanbHOMY piBHI Ta COPUSHHS 3MiLHEHHIO
nosuuiv gepxasu Yy CBITOBIN CNINbHOTI. BaxXnuBuM acnekTtom Takol
NiArOTOBKM € 3aCBOEHHS NpodecinHOl TepmiHonorii, dka 3abeanedvye
e(PeKTUBHY KOMYHiKaLilo 3 IHO3EeMHMMW MapTHeEpamMu Ta iHBECTopaMu.
BinbHe BonodiHHA aHrnincbko MOBOK [03BOSIAE NO40MIATU KOMYHIKaLiNHI
Bap'epu Mix cneuianictamu ripHM4o0BMAOBYBHOI ranysi 3 pisHUX KpaiH.

[Mporpama Kypcy nigrotoBkn MaricTpiB 3a cneuianbHicTio «daxoBa
aHrnincbka mMoBa LN OifOBOr Ta HAYKOBOro CrifIkyBaHHA» HauifieHa Ha
doopMyBaHHSA BMIHHA npautoBaTty 3 NpodecinHMMM TeKCTaMn, PO3LLUNPEHHS
cneuianizoBaHOro CIIOBHMKOBOIO 3anacy, a TakoX PO3BUTOK KOMYHIKaTUBHNX
HaBMYOK YCHOro Ta MWCEMHOro MOBJIEHHA Ha OCHOBI creujianizoBaHuX
mMaTtepianis.

MeToaunyHi BKasiBK1 CKnagarTbCs 3 6 TeM, LLO BignNoBigaoTb Nporpami
HaBYaHHA nepwworo cemecTpy nepworo Kkypcy. Kypc € rnoriyHum
NPOAOBXEHHAM MonepeaHbol  MiArOTOBKM Ta CTBOPKHOE OCHOBY [Ans
noganbLoro nornnbneHoro BUBYEHHS matepiany. OnaHyBaHHS iIHO3EMHOHO
MOBOIO BMMarae CUCTEMATUYHOI, 3o0cepegKeHol poboTun Ta
camMmoguCLUUNIIiHN.

HaB4yanbHMKU npouec 6yayeTbCAa Ha iHTerpauii 4YoTMpbOX BWAIB
MOBJIEHHEBOI [iANbHOCTI — YNTaHHS, FOBOPIHHA, ayfitoBaHHA Ta NMCbMa —
i3 3anyyeHHSM aBTEHTUYHUX [Kepesi IHO3EeMHOro MOXOKEHHA Ta
BITYN3HAHNX HaBYanbHO-METOAUYHNX PECypPCiB.

Pe3ynbTaTtn HaBYaHHA nepenbadvaloThb:

. BMiHHS iHTeprnpeTyBaTM  3MICT  3arafibHOHayKoBOI
nitepaTypu aHrminCbKoK MOBOIO;

. HaBWYKM YCHOrO Ta MUCbMOBOIO  CHifIKyBaHHA 3
NPodeCiNHOI Ta CUTYaTUBHOI TEMATUKW;

. 3aCBO€EHHS1 6a30BOro TEXHIYHOrO CrIOBHMKOBOrO 3anacy;

. po3ni3HaBaHHA Ta PO3PI3HEHHS CKNagHWX rpamMaTUuYHUX
CTPYKTYD;

. 30aTHICTb BECTU OUCKYCII0 Ha NPOJdIECiVHI Ta CUTYyaTUBHI

TEeEMN.



MODULE 1 ENGINEERING AS A CAREER

THEME 1 TODAY’S TOP CAREERS: ENGINEERING

PRE-READING EXERCISES

Look at the pictures and discuss:

1. What are some responsibilities of a mechanical engineer?
2. What qualifications does a mechanical engineer need?

3. Why is mechanical engineering important for modern industry?

4. Which branches of engineering do you think mechanical engineering is

connected with?

5. What skills do you think are necessary for a mechanical engineer?

to assess
hardware

to design
power transmission
manufacture
device

to improve

to determine
to ensure

to require
diverse

to specialize in

Essential vocabulary

ouiHtoBaTU
mMeTanosmpobun, obnagHaHHSA
pO3pobNATU, NPOEKTYBATU
NiHis enekTponepeaay
BUrOTOBNATU, BUPOOHUNLITBO
ApUCTpPIn, Nnpudop
nosinwysaTtn
BM3HA4aTn, BCTAHOBIOBATU
3abesnevyBaTu, rapaHTyBaTu
notpebyBatu
Pi3HOBIYHUK, PI3HUA
cneuianisyBatucs



Read the title “What is Mechanical Engineering?” and make
predictions:
1. What topics do you expect in the text?
a. history of mechanical engineering
b. job responsibilities
famous engineers
industries where mechanical engineers work
required skills
f. description of machines
2. Which industries do you think will be mentioned?
Write 3 ideas.

Match the words with what you think they may mean. You will
check after reading.

® oo

1. microscale |a) Tools used for cutting, shaping, or forming
sensors materials
2. machine b) Very small devices that detect physical properties
tools
3. prosthetic c) Artificial body parts or replacements
devices
4. MEMS d) Devices that convert chemical energy to electrical
energy
5. fuel cells e) Microelectromechanical systems; tiny machines
inside electronics

Read and translate the text:

What is Mechanical Engineering?

Mechanical engineering is a diverse subject that derives its breadth
from the need to design and manufacture everything from small individual
parts and devices (e.g., microscale sensors and inkjet printer nozzles) to
large systems (e.g., spacecraft and machine tools). They also assess the
quality of existing machines. They adjust and improve the E designs as
needed. Sometimes mechanical engineers even invent new types of
hardware. A qualified mechanical engineer has an engineering degree. The
role of a mechanical engineer is to take a product from an idea to the
marketplace. The mechanical engineer needs to acquire particular skills and
knowledge. He/she needs to understand the forces and the thermal
environment that a product, its parts or its subsystems will encounter; to
design them for functionality, aesthetics, and the ability to withstand the
forces and the thermal environment they will be subjected to; and to
determine the best way to manufacture them and ensure they will operate
without failure. Perhaps the one skill that is the mechanical engineer’s
exclusive domain is the ability to analyze and design objects and systems
with motion.



Since these skills are required for virtually everything that is made,
mechanical engineering is perhaps the broadest and most diverse of
engineering disciplines. Most mechanical engineers specialize in a particular
field. Mechanical engineers play a central role in such industries as
automotive (from the car chassis to its every subsystem — engine,
transmission, sensors); aerospace (airplanes, aircraft engines, control
systems for airplanes and spacecraft); biotechnology (implants, prosthetic
devices, fluidic systems for pharmaceutical industries); computers and
electronics (disk drives, printers, cooling systems, semiconductor tools);
microelectromechanical systems or MEMS (sensors, actuators, micropower
generation); energy conversion (gas turbines, wind turbines, solar energy,
fuel cells); environmental control (air-conditioning, refrigeration,
compressors); automation (robots, data and image acquisition, recognition,
control); manufacturing (machining, machine tools, prototyping,
microfabrication).

Find the answers to the following questions:

1. What is Mechanical Engineering?

2. What is the role of mechanical engineer?

3. Name the skills which are needed for any mechanical engineer.
4. Where do mechanical engineers play a central role?

5. Why is mechanical engineering the broadest and most diverse of
engineering disciplines?

6. What is the role of mechanical engineers in manufacturing?

Match the words or phrases (1-7) with the definitions (A-G).

1. test a. the transfer of energy from one place to
another to perform work

2. broad b. a person who studies, builds, and works
with machines

3. assess c. machinery or mechanical components

4. hardwear d. to observe a machine’s operations in order
to determine it's functionality

5. manufacture e. to build something in a factory

6. power transmission |f. involving a wide variety of topics or
disciplines

7. mechanical engineer |g. to study and evaluate something

Read the sentences and choose the correct words or phrases
1. Mechanical engineers sometimes specialize in/assess a particular sub-
field.
2. The design doesn’t work, so the engineers need to
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improve/manufacture it.
3. The client asked the engineer to test/design a nearly silent engine.
Match parts of sentences:

1. The mechanical engineer needs | a. automotive, biotechnology,

to acquire computers and electronics,
microelectromechanical systems,
energy conversion and others.
2. Since these skills are required for | b. is the ability to analyze and

virtually everything that is made, design objects and systems with
mechanical engineering is motion.

3. Mechanical engineers play a c. particular skills and knowledge.
central role in such industries as

4. Mechanical engineers needs d. perhaps the broadest and most
to understand diverse of engineering disciplines.
5. Automation means e. the forces and the thermal

environment that a product, its
parts, or its subsystems will

encounter.
6. One skill that is the mechanical | f. robots, data and image
engineer’s exclusive domain acquisition, recognition, control.

Find the Ukrainian equivalents to the following words and word
combinations:
machine tool, thermal environment, mechanical engineering,

functionality, assess, microscale sensors, skills, ability, diverse, an energy
conversion, semiconductor, manufacture, to operate without failure,
automotive industry, virtually, be subjected to, improve.

Haesuuku, kpuximHi dam4uku, npaurosamu 6e3 360i8, 30amHicme,
rnpakmu4yHo, mepmarsribHe cepedosuwe, pPIi3HObIYHUU, asmomobiribHa
rpoMucsio8icme, OUiHrB8amu, gupobrismu, HarierposgioHUK,
MawuHobydyeaHHs, rnepemeopeHHs1 eHepeii, bymu niddaHuUM 4YOMYChb,
nosnirwysamu, yHKUioHarlbHe rnpu3Ha4yeHHs.

Listen to a conversation between an engineer and an interviewer.
Mark the following statements as true (T) or false (F).

1. The company is looking for someone to design new engines.

2. The man’s experience includes assessing older engine models.

3. The woman offers the man the position.



Listen again and complete the conversation.

Engineer:

Interviewer:

Engineer:

Interviewer:
Engineer:

Interviewer:
Engineer:

Interviewer:

Hi, I’'m lan Moore. I’'m here for an .
1

It’s nice to meet you, lan. Tell me about
your work experience.

Well, 1 2 Osterbell
Incorporated for twelve years.

What were your 3 ?

| assessed old engine models. Then |
made suggestions to 4 them.

Did you 5 any engines?

Not on my own. | designed new parts
for older models.

If we hire you, you’ll design 6
as well.



Branches of Engineering:

Mechanical Engineering

RS

Mechanical engineering is the study of physical machines that may involve
force and movement. It is an engineering branch that combines engineering
physics and mathematics principles with materials science, to design,
analyze, manufacture, and maintain mechanical systems.

Electrical engineering

Electrical engineering is an engineering discipline concerned with the study,
design, and application of equipment, devices, and systems which use
electricity, electronics, and electromagnetism. Electrical engineers build
devices for communication purposes, power distribution
and electrical component manufacturing units producing everyday
appliances.

.4.3

Electronic engineering

Electronic engineering is a sub-discipline of electrical engineering which is
distinguished by the additional use of active components such as
semiconductor devices to amplify and control electric current flow.

.
»+  Civil Engineering

T

“~

Civil engineering is a professional engineering discipline that deals with the
design, construction, and maintenance of the physical and naturally built
environment, including public works such as roads, bridges, canals, dams,
airports, sewage systems, pipelines, structural components of buildings, and
railways.
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Chemical Engineering

Chemical engineering is an engineering field which deals with the study of
operation and design of chemical plants as well as methods of improving
production. Chemical engineers develop economical commercial processes
to convert raw materials into useful products.

Aeronautical Engineering

N |

Aerospace engineering is the primary field of engineering concerned with the
development of aircraft and spacecraft. It has two major and overlapping
branches: aeronautical engineering and astronautical engineering. Avionics
engineering is similar, but deals with the electronics side of aerospace
engineering.

Industrial engineering

Industrial engineering is an engineering profession that is concerned with the
optimization of complex processes, systems, or organizations by developing,
improving and implementing integrated systems of people, money,
knowledge, information and equipment. Industrial engineering is central to
manufacturing operations.

Petroleum Engineering

Petroleum engineering is a field of engineering concerned with the activities
related to the production of Hydrocarbons, which can be either crude oil or
natural gas. Exploration and production are deemed to fall within the
upstream sector of the oil and gas industry.

F

m Environmental engineering

Environmental Engineering is an emerging branch of engineering that
applies the principles of science and engineering to improve the
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environmental factors like air, water, and/or land resources from the harmful
effects of pollution and to provide healthy resources for one and all.

Here are some projects on which an engineer might work. Indicate
which branch of engineering (mechanical, civil, chemical, etc.) would
be involved. Some of the projects may involve more than one kind of
engineering; if so, indicate all of those you think should be included.
1. A suspension (nigsucHui) bridge over a large body of water. —

2. Finding a new alloy (mixture) of metals that will serve certain special
purposes. —

3. Designing a control system for the safe operation of a nuclear reactor in
an electric power plant. —

4. Designing the wings for a new type of airplane. —

5. Designing an automatic switching system for telephone direct-dealing
(MpsMun TeneoHHUN 3B'A30K). —

6. Installing an automated conveyer belt in an automobile assembly plant.-
7. Testing the strength of materials to be used in the construction of a sports
stadium. —

8. Designing a rocket for space exploration that will use nuclear-powered
motors. —

9. Improving the braking system in an automobile. —

10. Finding a process for extracting a higher percentage of uranium from
uranium ore. —

Answer the questions to the text
1. What is the main focus of Mechanical Engineering?

2. What four key activiies do mechanical engineers perform with
mechanical systems?

3. What are the three core phenomena (electricity, electronics,
electromagnetism) that Electrical Engineering is concerned with?

4. According to the text, what are three application areas for electrical
engineers?

5. How is Electronic Engineering distinguished from Electrical
Engineering? What specific components does it use?

6. What does Civil Engineering deal with? List at least four examples of

"public works" from the text.

What is the primary goal of a Chemical Engineer, as stated in the text?

Aerospace Engineering has two major branches. What are they?

9. What engineering field deals specifically with the electronics of aircraft
and spacecraft?

10. What is the central concern of Industrial Engineering? Name three of
the integrated systems it works with, according to the text.

® N
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11.

12.

What is the primary focus of Petroleum Engineering, and how does it
differ fundamentally from the focus of Environmental Engineering?
What are the two main objectives of Environmental Engineering, as
described in the passage?

Discussion questions:

If you wanted to work on renewable energy projects like wind turbines
or solar farms, which engineering discipline(s) from the list would be
most relevant, and why?

The development of a smartphone involves several engineering fields.
Which ones do you think are most critical, and what part would each
play?

Based on these definitions, which engineering field do you think has the
broadest scope of work, and which seems the most specialized? Justify
your choices.

If you were to invent a new medical diagnostic device, which
combination of engineering skills (e.g., Mechanical for parts, Electronic
for sensors, Chemical for reagents) would you need, and why?

13



THEME 2 TRAITS OF ENGINEER
PRE-READING EXERCISES

Match the words with their definitions. You are about to read a
text about engineering. Based on these words, what do you think the
main idea of the text will be?

Before reading the text think about difference between an
engineer and a scientist.

1. To design a) A method of solving problems by trying
different solutions until one works.

2. Ingenious b) Relating to the most basic and important parts
of something.

3. Trial and error c) The increase in the amount of goods and
services produced in a country.

4. Simulations d) Extremely clever, inventive, and effective.

5. Fundamental e) To plan or invent something, especially with
cleverness.

6. Phenomena f) Computer models that imitate a real process or
situation to study its behavior.

7. Integral g) Essential and necessary for completeness.

8. Economic growth | h) Observable facts or events in nature or
society.

Read the following statements. Before reading the text, mark
them as T (True), F (False), or NS (Not Sure / | don't know) based on
your current knowledge.

1. The word "engineer" is related to the word "genius."

2. Anengineer's work is very similar to a scientist's work; they both mainly
try to discover new laws of nature.

3. A key part of engineering is using mathematics and science to solve
practical problems.

4. The best way for engineers to design something new is through
repeated trial and error.

5.  The main goal of engineering is to advance mathematics and scientific
knowledge for its own sake.

14



Read and translate the text:
The word “engineering” derives from the Latin root ingeniere, meaning

to design or to devise, which also forms the basis of the word “ingenious.”
Those meanings are quite appropriate summaries of the traits of a good
engineer. At the most fundamental level, engineers apply their knowledge of
mathematics, science, and materials - as well as their skills in
communications and business - to develop new and better technologies.
Rather than experiment solely through trial and error, engineers are
educated to use mathematics, scientific principles, and computer simulations
as tools to create faster, more accurate, and more economical designs.

In that sense, the work of an engineer differs from that of a scientist,
who would normally emphasize the discovery of physical laws rather than
apply those phenomena to develop new products. Engineering is essentially
a bridge between scientific discovery and product applications. Engineering
does not exist for the sake of furthering or applying mathematics, science,
and computation by themselves. Rather, engineering is a driver of social and
economic growth and an integral part of the business cycle.

Mechanical engineering deals with anything that moves including the
human body — a very complex machine.

Mechanical engineers learn about materials, solid and fluid
mechanics, thermodynamics, heat transfer, control, instrumentation, design
and manufacturing to understand mechanical systems. Specialized
mechanical engineering subjects include biomechanics, cartilage-tissue
engineering, energy conversion, laser- assisted materials processing,
combustion, MEMS (microelectromechanical systems), microfluidic devices,
fracture mechanics, nanomechanics, mechanisms, micropower generation,
tribology (friction and wear), and vibrations. The American Society of
Mechanical Engineers (ASME) currently lists 36 technical divisions from
advanced energy systems and aerospace engineering to solid-waste
engineering and textile engineering.

The breadth of the mechanical engineering discipline allows students
a variety of career options beyond some of the industries listed above.
Regardless of the particular path they envision for themselves after they
graduate, their education will have provided them with the creative thinking
that allows them to design an exciting product or system, the analytical tools
to achieve their design goals, the ability to overcome all constraints, and the
teamwork needed to design, market, and produce a system. These valuable
skills could also launch a career in medicine, law, consulting, management,
banking, finance, and so on.

15



For those interested in applied scientific and mathematical aspects of
the discipline graduate study in mechanical engineering can lead to a career

of research and teaching.

trait

basis

to apply
application
discovery
integral

to move
complex
heat transfer
to launch
processing
division
solid-waste
option

to provide
to allow

to achieve
to overcome

Essential vocabulary

puca

OCHOBa

3acTocoByBaTu
3acTocyBaHH4
BIOKPUTTS

HeBig'€MHUN, ICTOTHUI
pyxaTucb

CcKnagHun

TennoobMmiH

no4YMHaTn, 3anyckatu
obpobka, nepepobka
nigpo3ain, po3ain, posnoain
TBepAai Bigxoau
BapiaHT, BUOIp
3abesnevyBatu
A03BONIATH

pocsraTtu

aonatun, nepebopioBaTu

Find the answers to the following questions:

No o s wN

. What does the word "engineering” mean?

Where do engineers apply their knowledge?

What are engineers educated to?

. What do mechanical engineers learn about?

What do specialized mechanical engineering subjects include?
How many technical divisions do you know?

. What can lead to a career of research and teaching?

16



Find the Ukrainian equivalents to the following words and word
combinations:

Heat transfer, to deal with, textile engineering, to overcome all
constraints, solid mechanics, micropower generation, fluid mechanics,
creative thinking, combustion, fracture mechanics, a variety of, solid waste,
breadth, launch a career, communications, fundamental level, business
cycle, product applications, experiment solely through trial and error, for the
sake of furthering or applying.

Mark the following statements as true (T) or false (F).

Mechanical engineering deals with anything that is at rest.

2.  The American Society of Mechanical Engineers (ASME) currently lists
41 technical divisions.

3. Specialized mechanical engineering subjects include a lot of fields
such as biomechanics, cartilage-tissue engineering, energy
conversion, etc.

4.  Nanomechanics is one of the subjects of electrical engineering.

5.  Such valuable skills as the creative thinking and the teamwork could
also help mechanical engineers make a career in medicine, law,
consulting, management, banking, finance, and so on.

6. Mechanical engineers can learn about design and manufacturing to
understand mechanical systems.

—

Here are three discussing questions based on the text about the
nature and role of engineering
1. Etymology and Essence
Based on its Latin root, what two core concepts are embedded in the word
"engineering"? According to the passage, why are these concepts an
appropriate summary of a good engineer's traits?
2. Contrast with Science
How does the text differentiate the fundamental goal of an engineer from
that of a scientist? What is the metaphorical "bridge" that engineering
creates?
3. The Engineer’s Toolkit
The passage states that engineers do not rely solely on "trial and error."
What three primary intellectual tools do they use instead to develop their
designs, and what are the intended outcomes of using these tools (e.g.,
faster, more economical)?
Before reading the passage, discuss these questions:

17



1. What are good qualities for engineers to have?
2. How can these qualities be developed?

Discuss the meaning of these words:

Degree

Curiosity

Organization

Interpersonal

Quantitative thinking

@ Hire Engineers

http//www hireengineers.com

LOOKING FOR THE PERFECT ENGINEER

At MiracleCo, we know that having a good education is important.
But we're interested in more than just someone with a degree.
Miracle Co is looking for the perfect engineer!

So what qualities must the perfect engineer have?

Obviously, we need an engineer with technical competency. Basic
common sense is a must. Furthermore, having dependability
means that we trust you. Most importantly, we need an outgoing
person with excellent interpersonal skills. We want an engineer
with the courage to tell us when things are going wrong. v

Our perfect engineer has good organizational skills and uses

quantitative thinking to assess the work. He or she enjoys the

challenge of problem solving - this means having the curiosity
' to ask questions. And more than anything else, our perfect
' engineer thinks about projects in the long-term and what they
' mean for the company.

| Do you think you're the perfect engineer for us? Then send your
resume to kathyrichards@miracleco.com.

Read this job posting. Then, choose the correct answers.
1 What is the posting about?
« A minimum education requirements
. B years of experience applicants must have
« C an engineering position's responsibilities

18



. D characteristics of a potential employee
2 What is NOT listed as an important quality?
« A bravery
. B reliability
« C punctuality
« D curiosity
3 What can you infer about MiracleCo?
« Altis hiring several engineers at this time.
. B It focuses on short-term projects.
« C It values long-term thinking more than courage.
« D Its current employees lack interpersonal skills.
Match the words (1-7) with the definitions (A-G).
organizational skills —
problem solving —
dependability —
curiosity —
common sense —
degree —
. quantitative thinking —
A. trustworthiness
B. completion of academic study
C. using numbers in thought
D. finding solutions
E. basic practical knowledge
F. ability to keep things in order
G. interest in learning

Complete the sentences. Fill in the blanks with the correct words
from the word bank.
Word Bank
| Courage, long-term, interpersonal, competence, quality
1. Carl was fired because he lacked basic

2. Think about your future and career goals.
3. Bob’s skills help him communicate well.
4. Alanna’s best is her curiosity.

5. It takes to admit you made a mistake.

NoO ko=

Translate these sentences from Ukrainian into English.
1. CyyacHun iHXeHep MOBMHEH BOJSIOAITM TMUOOKMMWN 3HAHHAMU 3
MaTeMaTnKn Ta PIi3nKN.

19
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2,

3.

BMiHHSA BM3HayaTM Ta BupillyBaTW Pi3Hi NpobrnemMn € 3anopykor
noganbLioro ycnixy.

I[HOBaUiMHI pilLeHHA Ta NOKpaLLeHHA TEXHIYHUX NPOLECIB IPYHTYOTLCA
Ha KpeaTUBHOMY MUCIIEHHI Cy4aCHOrO iHXeHepa.

YcnilWwHMM  KepiBHUK 3aBXau 3MOXe [JaBaTu pekomeHpauil Ta
obrosoptoBaTu geTarni NPOEKTIB 3 KOMaHAOK Ta NiapALHUKaMM.
IHXeHepis, HacnpaBdi, € MOCTOM MK HayKOBUMMW BIOKPUTTAMU Ta
3aCTOCYyBaHHAM NPOAYKTY.

20



THEME 3 HISTORY OF ENGINEERING
PRE-READING EXERCISES

Match the English terms with their Ukrainian equivalents.

English Ukrainian

1. lever a) KIvH

2. fulcrum b) noxuna nnowwmHa

3. wheel and axle C) Baxifib

4. pulley d) Touka onopw (Bicb 06epTaHHS)
5. wedge €) Koneco i BiCb

6. inclined plane f) rBUHT

7. screw g) 6nok (nonicnacr)

Listen to the descriptions of the following machines. Which
simple machine does each represent?
A person lifting a heavy rock with a long stick.
A wheelbarrow carrying sand.
A flag being raised on a pole.
A ramp used to load goods into a truck.
A spiral staircase.

a0 =

Before reading, mark whether you think each statement is True
(T) or False (F).
A lever always has the fulcrum in the middle.
A wheelbarrow is an example of a second-class lever.
The screw is a form of an inclined plane.
Pulleys can only be used to lift water from wells.
Mechanical advantage means making work easier with less force.

a0~

Read and translate the text:
Basic machines

When a prehistoric man or woman used a stick to pry up a stone, the lever
was invented. A lever is a rigid piece or bar, like the early person’s stick,
which turns on a point called the fulcrum. When force is applied at a second
point, that force is transmitted to a third point where it can perform work. A
children’s seesaw is an excellent example of a lever. The point of balance
on which the seesaw rests is the fulcrum; when downward force is applied
to one end, the other end rises.

There are three classes of levers. The seesaw is a lever of the first
class, with the fulcrum between the point where force is applied — the effort
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end — and the point where there is resisting force — the load end. The
wheelbarrow is a lever of the second class, with the load between the fulcrum
and the effort. The fulcrum is in front, the load is in the wheelbarrow itself
and the effort is applied behind the load. A foot-treadle is a lever of the third
class with the effort between the fulcrum and the load. The fulcrum is at one
end, force in the form of pressure from the foot is applied behind the fulcrum,
and the load is still farther beyond the point where the foot presses down.
We can observe that a seesaw will balance when a heavier person at
the effort end is a short distance from the fulcrum and a lighter person at the
load end is farther from the fulcrum. This is an illustration of the law of the
lever: the effort force times its distance from the fulcrum is equal to the
resisting force times its distance from the fulcrum when the lever is balanced.

E“Oﬂ lLoad
lLoad

Fulcrum T
-+ =ffort

Class 1 Lever

Fulcrum

1/5 Puliey Ratio

Treadle
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The wheel and axle is the second basic type of machine. Like the lever,
the wheel goes back to prehistoric times when someone probably discovered
that it was easier to move heavy weights by sliding them on logs than by
carrying them. The axle is a shaft on which a wheel can turn and the wheel
and axle combination may have first been used sometime around 3,000 B.C.
for water-raising devices. Its use for transportation evolved with the
domestication of the horse. War chariots were the tanks of ancient times and
wagons were the trucks.

In addition to its uses for transportation the wheel has endless
applications. An early and important one was for the potter's wheel which
permitted craftspeople to shape clay into controlled thickness for greater
variety of forms and uses. Wheels were also put to work early for irrigation
by raising water from streams or wells to divert it into artificial channels. Other
early uses were for millstones to grind grains and for waterwheels that could
transmit energy for many purposes.

The potential of the wheel was increased by the development of the
crank. The crank is a device which can transmit motion or can change rotary
motion into reciprocating motion and the reverse. With the development of
the crank, waterwheels could be put to work for essential purposes such as
crushing rock or sawing wood.

The third basic machine is the pulley. In its simplest form it consists of
a wheel with a groove around its outer surface through which a rope, wire,
or chain can be passed. This simple device was used in ancient times for
tasks such as raising water from wells or streams and hoisting sails onto
ships. A pulley contained in housing is called a block. When a fixed block is
used with a movable block to which a weight is attached, downward pull on
the rope will raise the weight. This device is called a block and tackle.

The block and tackle has a mechanical advantage of two. The
mechanical advantage can be increased by different arrangements and
combination of blocks.

A movable pulley acts on the leverage principle; it forms a lever of the
second class. Increasing the number of fixed and movable pulleys increases
the mechanical advantage.
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The three remaining basic machines are so related to one another that
they are sometimes grouped together. They are the wedge, the inclined

plane, and the screw.
Types of Pulleys

Moveable Compound Block& Tackle

The wedge is a triangle with two chief surfaces that meet in a sharp
angle. Wedges are used for splitting open or pushing apart. They were used
from very early times for such purposes as quarrying rock, plowing fields or
cutting wood, as an axe. A nail is a familiar form of the wedge. The
mechanical advantage of a wedge can be computed by dividing the length
of the surface by the breadth of the wedge. A wedge twelve inches long with
a breadth of three inches would have a theoretical mechanical advantage of
four. However, friction is an important consideration in use of the wedge; in
reality much of the advantage is lost. In fact, it is friction that holds a nail in
place.

r 4

plane Output force

The inclined plane was the probable method employed by the Egyptians for
manipulating into place the huge blocks of stone in the pyramids. Early men
and women knew that a weight could be pushed up a hill with less effort than
would be required to move the same weight vertically. Many centuries had
to pass before it was discovered that this mechanical device could be
explained mathematically. The effort put forth in moving a load up an inclined
plane is the same as the proportion between the height of the rise and the
length of the inclined plane.

The inclined plane is an important factor that concerns civil engineers when
designing highways or railroads. The mechanical engineer more frequently
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uses the screw, a spiral form of the inclined plane. The figure that results
from wrapping the line of an inclined plane around a cylinder is called a helix.
The screw was used in ancient times to press grapes for wine or olives for
oil. In the Middle Ages it was important in the development of printing. Today
we are most familiar with the screw as a fastener but it has numerous other
uses. It is one of the most important devices for amplifying or increasing
force. A familiar adaptation is the screw jack used to lift automobiles or any
great weight through a short distance. The screw is also a major means of
changing the direction of motion.

Both the screw and the helix have so many adaptations in modern machines
that it is impossible to list them but one in particular is extremely interesting:
the helican motion of a propeller on a boat or an airplane moves the vessel
or plane ahead as though it were screwing its way through the water or air!
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Essential vocabulary

to invent — BnHaxoautu

weight - BaHTax

lever — Baxinb

to turn - obepTtaTucs

fulcrum — To4yka onopwu

to shape - cchopmyBaTu

to apply — 3actocoByBatu
application - 3acTocyBaHHS

to rise — nigHimaTucsa

to grind - monotu

to resist - NPOTUBUTUCA,
onupaTucd, NPOTUCTOATHU

to transmit - nepepasaTu

force — cuna

rotary motion - o6eptansHuin pyx
effort — saycunns

to crush — gpobuTtun, fnasuTn

far — farther - the farthest —

To carry — HecTn, nepeHoCcUTH
downward - BHU3

shaft — Ban

arrangement - po3TallyBaHHS

to evolve — possuBaTtu

to split — konotn, posbueaTu

to raise — niginmaTtn

length — noBxunHa

to permit — nossonaTn

breadth - wnpuHa

reciprocating motion-3BopoTHO-
nocTynanbHUN pyX

friction - TepTa

to hold — yTpumyBaTu

to employ - 3acrtocoByBaTw,
BUKOPUCTOBYBATH

inclined plane — noxuna nnowwmHa
to require - noTpebyBaTu

aanekmm - BigganeHum -
HanBiaganeHiwnmn SCrew - rBUHT

groove — nas, Xonob fastener — 3akpinnoBsay

to slide — koB3aTu to amplify - nocuniosatuy,
to pass - npoxogutn 36inbwyBaTu

weight — Bara

Answer the questions to the text
1. Who is credited with inventing the lever according to the text?
2. What is a lever, and what is its main function?
3. What is a fulcrum, and why is it important in the operation of a lever?
4. How does a seesaw serve as an example of a first-class lever?
5. What are the positions of the fulcrum, effort, and load in a second-class
lever like a wheelbarrow?
6. How does the foot-treadle demonstrate the properties of a third-class
lever?
8. What is the "law of the lever" as described in the text?
9. What were some early uses of the wheel and axle mentioned in the text?
10. What is the primary function of a crank?
11. Why is the invention of the crank considered significant in mechanical
advancements?
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12. What is the basic structure of a pulley?

13. How was the pulley used in ancient times?

14. How does a block and tackle system work?

15. What principle does a movable pulley operate on?

16. What is the shape of a wedge?

17. What are the primary uses of a wedge?

18. How does friction impact the mechanical advantage of a wedge?
19. How is the effort needed to move a load up an inclined plane
mathematically explained?

20. What is a helix, and how is it formed?

21. What is the most familiar modern use of the screw?

22. What is the purpose of a screw jack?

23. How does the screw amplify or increase force?

Choose the correct answer.

1. In afirst-class lever, the fulcrum is:
a) between the effort and the load
b) at the load end
c) at the effort end
2. The law of the lever states that when balanced:
a) effort equals load
b) effort x distance = load x distance
c) effort + distance = load + distance
3.  Which simple machine is a spiral form of an inclined plane?
a) wedge
b) pulley
C) screw
4. What holds a nail in place?
a) glue
b) friction
C) magnetism
5. A block and tackle is a type of:
a) lever
b) pulley system
c) wheel and axle

Fill in the blanks
Use words from the text.
1. The point on which a lever turns is called the

2. The is a triangular tool used for splitting.
3. A changes rotary motion into linear motion.
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4. The mechanical of a pulley system can be increased by adding
more wheels.

5. An plane reduces the force needed to lift a load.

Short answer questions. Answer in your own words.
Give one example from the text of how ancient people used the wheel.
What is the main purpose of a block and tackle?
How does friction affect the use of a wedge?
Why is the screw considered an important machine in engineering?

o~

Application task
Imagine you need to lift a heavy box onto a high shelf. Which simple

machine(s) would you use? Describe your setup and explain why it would
work.
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THEME 4 HISTORY OF ROBOTS
PRE-READING EXERCISES

Match the English terms with their Ukrainian equivalents.

English term Ukrainian equivalent

1. robot a) WTYYHUN IHTENEKT

2. industrial b) nepenosi TexHonorii BUpoGHUUTBA

3. artificial intelligence C) aBTOMaTU30BaHUN MPUCTPIN, LIO BUKOHYE
3aBOaHHS

4. mythology d) poboT, CXOXUKM Ha NaNHY

5. automaton e) noB'A3aHMM 3  BUPOOHMUTBOM Ta
dabpukamm

6. advanced | f) aBTOHOMHUWI MeXaHiYHUI NPUCTPIN

manufacturing

7. android g) OaBHi nereHAn Ta Micum

Before reading, try to place these events in chronological order
(1-5).
. First digitally controlled robots appear (1960s)
. Ancient myths about artificial beings
« First industrial robots in factories
« Robots working alongside humans today
« Industrial Revolution begins

True or False Prediction
Robots were first invented in the 20th century.
Ancient Greek myths included stories about mechanical servants.
The first robots were used in homes, not factories.
Today's robots can work alongside humans.
Advanced manufacturing does not require teamwork.

ok owbN =

Read and translate the text:
History of Robots: Early legends

The history of robots has its origins in the ancient world. The modern
concept began to develop with the onset of the Industrial Revolution which
allowed the usage of complex mechanics and the subsequent introduction
of electricity. In the early 20th century the notion of a humanoid machine was
developed. Today, it is possible to imagine human sized robots with the
capacity for near human thoughts and movement.
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The first uses of modern robots were in factories as industrial robots —
simple fixed machines capable of manufacturing tasks which allowed
production without the need for human assistance. Digitally controlled
industrial robots and robots making use of artificial intelligence have been
built since the 1960s. Concept of artificial servants and companions date at
least as far back as the ancient legends of Cadmus who sowed dragon teeth
that turned into soldiers and the myth of Pygmalion whose statue of Galatea
came to life. Many ancient mythologies included artificial people, such as the
talking mechanical handmaidens built by the Greek god Hephaestus (Vulcan
to the Romans) out of gold, the clay golems of Jewish legend and clay giants
of Norse legend. Chinese legend relates that in the 10th century BC, Yan
Shi created human-like automaton according to a story from a text by Lie Zi.

In Greek mythology, Hephaestus created utilitarian three-legged tables
that could move independently and the bronze man Talos, who defended
Crete.

In Indian mythology the Buddha's relics were guarded by mechanical
robots until they were disarmed by King Ashoka.

In the Egyptian legend of Rokaila, Set's younger brother created a
palace and tomb with free-standing statues that lived out people's lives so
realistically that they were mistaken for having souls.

In Christian legend, Albertus Magnus was supposed to have
constructed an entire android capable to perform some household tasks, but
it was destroyed by Albertus' student Thomas Aquinas for disturbing his
thoughts.

Designing a Robot

Advanced manufacturing is the use of technology to improve products
and processes. Professionals involved in advanced manufacturing
processes and systems must be able to identify problems, create solutions,
think critically, effectively communicate as part of a team, and apply new
technologies and skills.

Robotics is branch of technology that deals with the design,
construction, operation, and application of robots. Robotics plays an
important role in science, technology, engineering, and mathematics
because it encourages hands-on learning and the integration of science,
engineering, and creative thinking. Robots are working for us every day in
countless ways. Robots can address a broad range of national needs that
include advanced manufacturing. In advanced manufacturing robots work
with, beside and sometimes instead of people to improve processes, create
efficiencies, and perform specific skills.
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The first generation of industrial robots were installed in a permanent
position and carried out simple tasks and routines. Later generations of
robots were programmed to carry out specific actions over and over again;
others were more flexible having to identify objects before performing a task.

Today’s robots work with or beside people to extend or increase human
capabilities. Along with increasing productivity in the manufacturing sector
today’s robots assist with dangerous missions, help scientists accelerate
discoveries, and improve our safety and well-being.

Some robots are referred to as vibrobots. With a vibrobot the vibration
of the motor makes the robot wobble across the table. This type of robot uses
vibrating motors to move. Energy is changing from one form to another. Light
energy from the sun changes to heat energy in the rocks, soil, and water on
Earth’s surface.

People make use of energy transformations in nearly every application
of modern life, including transportation, industry, and in their use of
household appliances and devices. Vehicle engines change chemical
energy in gasoline to kinetic energy. In many power plants chemical energy
in coal or other fossil fuels changes to heat energy as it is burned to heat
water and produce steam. Heat energy in the boiling water changes to kinetic
energy of the pressurized steam which spins turbines associated with
generators that change kinetic energy to electrical energy. This electrical
energy is then used to power everything from industrial machines to
household appliances. For example, electric ovens change electrical energy
to heat energy and light bulbs change electrical energy to light energy.
Battery-powered devices change chemical energy in batteries to electrical
energy and then to other forms of energy.
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Essential vocabulary

ancient - ctapogaBHiu range — crnekTp, psgd, gianasoH
Concept — NOHATTS, KOHUEeNUiN hands-on — npakTn4Hum
Onset - noyatok encourage — 3a0xXo4yBaTu

to develop - po3suBaTucs permanent — rnocTiHUN, CTINKUIN
artificial intelligence — WTy4HUN to carry out — BMKOHYBaTK
IHTEenekT application — 3acTtocyBaHH4,
to relate — BigHOCUTUCD, BXXMBaHHS, BUKOPUCTAHHS
po3nosigaTtu to wobble — konuesaTucs,

to defend - 3axuwatu XutaTtucs

to perform - BukoHyBaTn capability — moxnusicTb,

to tame — npupyuuTtn 30aTHICTb

capacity — 3gaTHiCTb, solution — pileHHs
NPOAYKTUBHICTb, NOTY>HICTb advanced — npoasuHyTUi
artificial — wTy4HMN flexible — rHy4kuin

robotics — poboToTexHika to boil — kunitn

Choose the correct answer.

. The modern concept of robots began to develop during:

a) Ancient times

b) The Industrial Revolution

c) The 21st century

The first modern robots were used in:

a) Homes

b) Factories

c) Hospitals

Which ancient culture had a legend about Yan Shi creating an
automaton?

a) Greek

b) Chinese

c) Egyptian

What did Albertus Magnus supposedly create?
a) A flying machine

b) An android

c) A talking statue

Today's robots are designed to:

a) Replace all human workers

b) Work alongside humans

c) Only perform simple repetitive tasks
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Match the mythological story with the correct culture.

Story / Character Culture

1. Talos, the bronze man a) Jewish legend

2. Golems made of clay b) Greek mythology

3. Mechanical handmaidens of c) Christian legend

gold

4. Albertus Magnus' android d) Norse legend

5. Clay giants e) Greek god Hephaestus

Answer the questions
When did the history of robots start?

What did many ancient mythologies include?

When were the first uses of modern robots?

Who created utilitarian three-legged tables in Greek mythology?
Who protected the Buddha’s relics?

What could an entire android created by Albertus Magnus perform?
What steps do manufacturers take to design and build a product?
What role does robotics play in manufacturing?

9. How has the robotics changed?

10. How are products manufactured?

11. How is energy transferred between objects or systems?

12. What are the applications of energy transformations in modern life?
13. What is your opinion on early legends of robots?

©NOOh WD~

Using words from the text fill in the blanks
1. Robots that look and act like humans are called :
2. The Revolution allowed the use of complex mechanics in

robot development.

3. manufacturing uses technology to improve products and
processes.

4. The first generation of industrial robots performed simple

5. Robotics integrates science, engineering, and thinking.

Decide which statement is true (T) or false (F)
1. The history of robots has its origins in the ancient world.
2. In the early 19th century, the notion of a humanoid machine was
developed.
3. The first uses of modern robots were in factories as industrial robots.
4. Simple fixed machines were capable of manufacturing tasks which
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allowed production without the need for human assistance.

5. Many ancient mythologies included artificial animals.

6. According to Christian legend Albertus Magnus constructed an android
capable to speak and sing.

Find Ukrainian equivalents to the following words and word
combination
Humanoid machine, artificial intelligence, origin, human assistance,
Industrial Revolution, lightning, to construct, ancient world, digitally
controlled industrial robots, human sized robots, talking mechanical
handmaidens, to perform domestic tasks, robotics, modern concept,
autonomous robot, manufacturing tasks, to spread, to create solutions, to
move, to play an important role, in countless ways, to extend or increase
human capabilities, light energy, household appliances and devices, Kinetic
energy, a vehicle engine, fossil fuels, to wobble, the pressurized steam,
battery-powered devices, to spin turbines, our safety and well-being.

Match the words with their definitions.

1. Concept a) A branch of engineering and technology that deals
with designing, constructing, and operating robots.

2. Artificial b) Refers to processes or machines operated using
Intelligence (Al) digital systems, such as computers or
microcontrollers.

3. Robotics c) A general idea or understanding of something,
often abstract, which serves as a framework or model
for interpretation.

4. Capacity d) A significant period of technological advancement
that began in the late 18th century. It marked the
transition from manual labor and handcrafted goods
to machine-driven manufacturing processes.

5. Digitally e) The maximum amount or volume that something

controlled can contain or handle.

6. Human f) A field of computer science focused on creating

assistance systems or machines capable of performing tasks that
typically require human intelligence.

7. Industrial g) The involvement of humans in guiding or aiding

revolution processes, often in collaboration with machines or

automated systems.
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10.

11.

12.

Translate the following sentences into English

Mpomucnosa pesontouid, aka po3snodanaca 200 pokis Tomy B €Bponi,
CbOroAHI NOLUMPIOETLCA Y BCbOMY CBITI.

OOHMM i3 OOCArHEHb cy4acHoi pOoBOTOTEXHIKM € CTBOPEHHS poboTiB
PO3MIPOM 3 JIIOANHM.

JTrogcTBOo novyano cTeoptoBatT poboTIB L Y CTapo4aBHbOMY CBITi.
MoxooxeHHs cnoea "poboT" manosigome.

JTloanHonopaibHa malunHa MoXe BUKOHYBaTU AOMALLHi CnipaBu.
[Mpomucnosi poboTn 3 UNPPOBUM KEPYBAHHAM AyXKe KOPUCHI Ha
BUPOBHULTBI.

LLlo6 ckoHcTpytoBaTh poboTa, NoTPiOHO MaTy 6a30Bi 3HAHHSA Yy ranysi
POBOTOTEXHIKN.

KBanigpikoBaHi  npauiBHMKM  BigirpaloTb  BaXnuMBy  poSib Y
MaLnHOOyAiBHIN NPOMNCIOBOCTI.

lHxeHepn BuTpatunu 6Garato 4acy, wo6 3Hantn (po3pobutin)
BUpPILLEHHS Npobnemu An3enbHUX OBUTYHIB.

CsiTnoBa eHepria — uUe eanHa opma eHepril, SKy MW cripasgi
(6esnocepeHbO) MOXEMO nodavunTu.

MoXeT N1 ncnosnib3oBaTbCA COSIHEYHAA SHeprust Ans Toro, 4tobbl
BpawaTtb TYpOUHbI?

Hogi TexHonorii HeobxigHi anga Toro, wob po3wmnputn Ta 36inbLWNTK
MOXXJTMBOCTI NIOONHN.

Work in pairs or small groups. Discuss:
If you could design a robot to help with one problem in today's world,
what would it do and why?
Do you think robots will ever completely replace human workers in
some fields? Why or why not?
How can studying the history of robots help us understand their future
development?

THEME 5 THREE LAWS OF MOTION

PRE-READING EXERCISES

Match the English terms with their Ukrainian equivalents.

English term Ukrainian equivalent
1. motion a) NPUCKOPEHHSA

2. gravity b) cuna

3. force C) pyX

4. acceleration d) rpasitadisi, TSXKIHHSA
5. mass e) iHepuis
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6. inertia f) maca
7. reaction g) oiq
8. action h) npoTtuais, peakuis

Before reading, mark whether you think each statement is True
(T) or False (F).
Isaac Newton was born in the 17th century.
Newton discovered only one law of motion.
The first law of motion is also called the law of inertia.
Force equals mass divided by acceleration.
For every action, there is an equal and opposite reaction.

a koo =

Listen to the descriptions of the scenarios. Which law of motion
might each represent?

1. A book lying on a table that doesn't move unless someone pushes it.
2. A person pushing a heavy box vs. a light box.
3. A rocket launching into space.

Read and translate the text:
Three Laws of Motion

Sir Isaac Newton was one of the greatest scientists and
mathematicians that ever lived. He was born in England on December 25,
1643. He was born the same year that Galileo died. He lived for 85 years.

While Newton was in college he was writing his ideas in a journal.
Newton had new ideas about motion, which he called his three laws of
motion. He also had ideas about gravity, the diffraction of light and forces.
Newton’s ideas were so good that Queen Anne knighted him in 1705. His
accomplishments laid the foundations for modern science and revolutionized
the world.

According to Newton’s first law an object at rest will remain at rest
unless acted on by an unbalanced force. An object in motion continues in
motion with the same speed and in the same direction unless acted upon by
an unbalanced force. This law is often called “the law of inertia”. This means
that there is a natural tendency of objects to keep on doing what they’re
doing. All objects resist changes in their state of motion. In the absence of
an unbalanced force an object in motion will maintain this state of motion.

According to Newton’s second law acceleration is produced when a
force acts on a mass. The greater the mass (of the object being accelerated),
the greater the amount of force needed (to accelerate the object). Everyone
unconsciously knows the Second Law. Everyone knows that heavier objects
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require more force to move the same distance as lighter objects. For an
object with a constant mass m, the second law states that the force F is the
product of an object’s mass and its acceleration a: F =m * a.

This is an example of how Newton’s Second Law works: Mike's car
which weighs 1,000 kg is out of gas. Mike is trying to push the car to a gas
station and he makes the car go 0.05 m/s. Using Newton’s Second Law you
can calculate how much force Mike applies to the car. Answer = 50 newtons.

According to Newton'’s third law for every action there is an equal and
opposite reaction. This means that for every force there is an opposing force
that is equal in size, but opposite in direction. That is to say that whenever
an object pushes another object it gets pushed back in the opposite direction
equally hard.

Let’s study how a rocket works to understand Newton’s Third Law. The
rocket’s action is to push down on the ground with the force of its powerful
engines, and the reaction is that the ground pushes the rocket upwards with
an equal force.

Essential vocabulary
law — 3aKkoH
foundation — ocHoBa
to remain — 3anuwartuncob
to continue — npogoBxyBaTuCh
acceleration — npnckopeHHs
amount — KinbkKicTb, obcar
friction — TepTa
to propel — pyxatu, wiToBxaTu

Choose the correct answer.
1. Isaac Newton was knighted by:
a) King Charles
b) Queen Anne
c) Queen Elizabeth
2. Newton's first law is also known as the law of:
a) gravity
b) inertia
c) acceleration
3. According to Newton's second law, force equals:
a) mass x acceleration
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b) mass + acceleration
c) acceleration + mass

4. If an object is at rest and no unbalanced force acts on it, it will:

a) start moving slowly

b) remain at rest
c) disappear

5. According to Newton's third law, every action has:

a) a smaller reaction

b) an equal and opposite reaction

C) no reaction

Match each law of motion with its correct example or description.

Law

Example / Description

1. First Law

a) Pushing a car requires more force if it is
heavier.

2. Second Law

b) A rocket pushes gases down, and the
gases push the rocket up.

3. Third Law

c) A ball rolling on a flat surface slows down
due to friction.

d) An object at rest stays at rest unless
pushed.

Fill in the blanks using words from the text

. Isaac Newton was born in

2. Newton’s ideas about

called

second law.

in 1643.
led to his three laws of motion.

The natural tendency of objects to keep doing what they are doing is

The formula for Newton'’s second law is :
Mike’s car example shows how to calculate using Newton’s

Connect parts of sentences

1. Sir Isaac Newton was

a. gravity, the diffraction of light, and
forces.

2. Newton had new ideas about | b. the greater the amount of force

needed (to accelerate the object).

3. Newton received both

c. one of the greatest scientists and
mathematicians that ever lived.
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4. According to Newton'’s first law | d. a bachelor’'s and master’s degree.

The greater the mass

5. He also had ideas about e. for every action there is an equal
and opposite reaction.

6. According to Newton’s third f. motion, which he called his three

law laws of motion.

7. According to Newton’s second | g. an object at rest will remain at rest

law acceleration is produced unless acted on by an unbalanced

when a force acts on a mass. force.

il

Answer the questions.
Why is Newton considered one of the greatest scientists in history?
Explain Newton’s first law in your own words.
Why is Newton'’s first law called “the law of inertia™?
How does the example of Mike’s car demonstrate Newton’s second
law?
Describe an everyday example of Newton’s third law (not from the text).

Find Ukrainian equivalents for the following words and phrases:

be interested in, unbalanced force, to revolutionize the world, upwards,
diffraction of light, speed, direction, powerful engine, in motion, acceleration,
gravity, equal, at rest, amount of force, lay the foundations

Solve the problem using Newton’s second law (F = m x a).

A bicycle has a mass of 15 kg.
If it accelerates at 2 m/s?, how much force is applied?
Think of your own example (with numbers) and calculate the force.

Translate sentences into English

. baraTo cyyacHux BuHaxogis KapAnHanbHO 3MiHWK CBIT.

Benukuin B4eHnn Icaak HbOTOH 3aknaB OCHOBW KnacUYHOI (Pi3nKu.
HbIOTOH UiKaBMBCA TakMMKW Haykamu, €K oisuka, mMatematuka Ta
aCTpoOHOMIs.

Oundpakuis ceitna 6yno sigkputo &. [pumanbai HanpukiHui XV
CTONITTA.

Tino nepebyBae y CTaHi CNOKOK, SAKWO BOHO He MigAaeTbCsA BNMBY
IHLUKX TiN.

Micna 3akiHY4eHHSs YHiBepcuTeTy BiH OTpMMaB CTyniHb OakanaBpa Ta
marictpa B ranysi MmawmnHoOyagyBaHHS.
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7.

8.

Moro [OOCArHEeHHs 3aKknanum OCHOBM Cy4acHOi Hayku Ta 3pobunu
PEeBOMOLII0 Y HAYKOBOMY CBITI.
3rigHo 3 gpyrMm 3akoHOM HblOTOHA, MPUCKOPEHHST BUHWKAE, KONU cuna

Aie Ha macy.
[nsi KOXHOI cunn iCHYe cuna npoTuail, piBHa 3a BENWYUHOMD, ane

npoTureXxHa 3a HanpAaMoMm.
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THEME 6 SHAPES AND MEASUREMENT
PRE-READING EXERCISES

Before you read the passage, talk about these questions.

1. What types of measurement systems are there?
2.  Why do engineers label all measurements?

Match the words on the left with their meanings on the right.

1. imperial a) a unit of volume in the metric system
measurements

2. metric system b) a unit of mass in the metric system

3. liter c) a system of measurement based on
meters, liters, and grams

4. gallon d) a unit of volume in the imperial system

5. kilogram e) a unit of mass in the imperial system

6. pound f) a system of measurement based on feet,
inches, gallons, and pounds

Before reading, guess whether these statements are True (T) or
False (F).
The text is about a successful project completion.
The problem is related to using different measurement systems.
The American engineer is using the metric system correctly.
The team needs to use imperial measurements.
Mistakes in measurements can cause serious problems.

oo~

Red and translate the passage.

We have a problem with the project we're working on. The
American engineer we are working with is using imperial
measurements. This is incorrect. We all need to use the metric
system.

Please inform the American engineer of the following:

The pipes we are using are 4.5 meters (450 centimeters) each,
not 4 feet, 5 inches. Also, each pipe holds 15 liters, not 15
gallons. And the weight of the frame is no more than 20
kilograms, instead of 20 pounds. Mistakes like this make a big
difference. Someone needs to contact him about this.

Read this email from an engineer to his co-worker. Then mark the
following statements as True (T) or False (F).

1. The project team is having a problem with an American engineer.
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The American engineer is correctly using the metric system.

The team requires everyone to use imperial measurements.

The correct length of each pipe is 4.5 meters.

Each pipe holds 15 gallons according to the correct specifications.
The frame should weigh no more than 20 kilograms.

The engineer's use of feet and inches for pipe length is correct.
Mistakes in measurement units do not cause significant issues.

2.
3.
4.
S5.
6.
7.
8.

Write a word that is similar in meaning to the underlined part.
1. The boy is over one hundred centimeters tall!
_e__r

2. Is that 200 imperial weight measurements or kilograms?
P__n__
3. There is only one thousand milliliters of soda left.
t_r
4. The measurement is just one one-hundredth of a meter off.
e _i__t_
5. The United States’ system of measurement uses gallons.
__er__| _y_t__
6. A ruler is a twelve inch length long.
o_t

Use the words from the word bank to fill in the blanks.

Word Bank
Metric, gallons, kilograms, inch

1. Get seven of water.

2. Daniel's design only weighs seventeen

3. The system is used worldwide.
4. That worm is less than a(n) long!

Red and translate the passage.
Know your measurements

Fasteners and tools use imperial measurements or metric, and
knowing the difference is important. It prevents you from rounding off a
fastener, damaging tools, or causing injury. If you don’t know an item’s size,
use a micrometer or other caliper to measure it.
Check centimeters or millimeters for metric tools. Look atinches for
imperial tools.
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Volume and weight are also very different in the two systems.
Using quarts when a formula calls for liters is very dangerous. A cubic
inch is totally different from a cubic meter. For weights, a pound cannot
substitute for a kilogram. Always pay close attention to which system is
required. If you must use tools from the other system, refer to a table
of conversion.

Read the magazine article. Then, fill in the blanks using words
from the word bank.
Word Bank

Measurements, centimeters, liters, pounds, systems, fasteners

There are two 1 of measurement. Using the right one is important.
It prevents damage to 2 . The metric system uses 3 for
distance, while the imperial system uses inches. Other types of
4 are also different in the two systems. Volumes in quarts and
5 are not interchangeable. Neither are weights in 6 and
kilograms.

Match the words (1-8) with the definitions (A—H).
1. liter —

pound —

imperial —

round off —

conversion —

cubic inch —

centimeter —

. micrometer —

. changing from one system into another

. a metric measure of length or distance

. an imperial measure of volume

. to damage a screw or bolt

a tool that measures small distances

F. the system that uses inches and quarts

G. an imperial measure of weight

H. a metric measure of volume

© N>R WD

moow)>

Write a word that is similar in meaning to the underlined part.
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6.
. @ measurement that uses the scale in which water boils at 100°.
. to change something into a different form or system

. an imperial unit of volume

. the measure of how hot or cold something is

. @ metric unit of volume

. @ measurement that uses the scale in which water boils at 212°.

a0~

The carpenter measured the bolt heads with a tool with adjustable
legs.

_al__er

| have imperial wrenches, but | need one that is part of the system
based on the meter.

_e__ic

This tank holds one unit equal to 1000 liters of liquid.

_u_i_ m_t__

The size of the screw was eight units equal to 1/10 of a centimeter.

__Il_m__ _rs
Add six units of imperial volume.
_ua__s

Steven accidentally recorded the weights in pounds instead of units
of metric weight.

k__o_r__s

How many units of imperial length is that rope?

i es

Match the words (1-6) with the definitions (A-F).
Celsius —

convert —

milliliter —

Fahrenheit —

fluid ounce —

temperature —
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HaesuarnbHo-memooOu4yHe suOaHHSs

BypkoBcbka OkcaHa MocuniBHa

daxoBa aHrnincbka MmoBa AnA A4iNoBoro
Ta HAYyKOBOro CNifiIkyBaHHSA:

MeTOAUYHI BKa3iBKU A0 BUKOHAHHA NPaKTUYHUX POOIT

CamocTillHe enekTpoHHe MepexeBe BUAaHHS

[My6nikyeTbCa B aBTOPCbKIi peaakuii
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