MiHicTepCTBO OCBITH 1 HAyKu YKpaiHu

HAIIIOHAJIbHWM YHIBEPCUTET
«OAECBKA TTOJHTEXHIKA»

[HO3EMHA (AHIJIIIICHKA) MOBA

METOJIMYHI BKA3IBKH JO [TPAKTUYHUX 3AHSITh
3 AHIJIICBHKOT MOBU JUJ151 3/I0BYBAUIB I KYPCY

CremianpHicTh: G11 Mammunooynysanns

OcBiTHS TIporpaMa: AsrocnopruBHuii [HsKMHipUHT

3arBepMHKEHO Ha 3aciJaHHI
kadeIpu IHO3EMHUX MOB

[Tporokon Ne 5 Big 09.01.2026 p.

Oneca HYOII- 2026



MiHICTEpCTBO OCBITH 1 HAYKH YKpaiHU

HAIIIOHAJIbHUI YHIBEPCUTET
«OAECBKA TTIOJUTEXHIKA»

[HO3EMHA (AHIJIIIICHKA) MOBA

METOINYHI BKA3IBKH JIO TIPAKTUYHUX 3AHSATD
3 AHDJIIMCBKOT MOBH JUJTS 3/I0BYBAUIB I KYPCY

CrnemianbHicts: G11 MammHoOyyBaHHS

OcaitHs mporpaMa: ABTOCHOPTUBHUMA [HXKUHIPUHT

3arBepaKeHO Ha 3acimaHHi kKadenpu
1HO3EMHHX MOB

[Tporokomn Ne 5 Big 09 .01. 2026 p.

Oneca HYOII- 2026



MeTtoanuHi BKa3iBKU 0 MPAKTUYHUX 3aHITH 3 aHIIIHCHKOI MOBH /7S 3700yBauiB | Kypcy
cnerianbHicTh:G11 MaiunoOy1yBaHHs Ocgitaro-IIpodeciitna [Iporpama:
AsrocniopruBHuil [wxkunipunr / Yknan.: T.I. bopucenxo, 1.®.JlyBanceka , O.1. Ilerposa,
— Opeca: HYOII, 2026. — ¢ 87.

VYxnamgaui:

T.I. bopucenko, kanauaar ¢Gin01.HayK, JOLEHT,

[.®. JlyBaHchbKa, CT. BUKIaAay,

O.L. Ilerpoga, cT. BUKIIa1a4



87

L0501 . (0 N 5
o) 6
LSS OM 2. . 12
LS S0M B 17
Lesson 4 22
LSS OM S 27
LESSOM O, ..ot e

32

Lesson 7 39
Lesson 8 45
Lesson 9 50
Lesson 10 56
Lesson 11 61
Lesson 12 65
Lesson 13 70
Lesson 14 75
Lesson 15 80
35 17c] 1103 (<



IepeamoBa

MeToanuHi BKa3iBKH Ui poOOTH 31 3100yBadamMu 1 Kypcy yKIaIeHo
BinoB1AHO 10 [Iporpamu BuBUEHHS iHO3eMHUX MOB Y HediuonoriyHomy 3BO 1
CIPSIMOBAaHO Ha PO3BUTOK y 37100yBayiB HEMOBHHX CHEIIAIbHOCTEN HABUYOK YHTAHHS
Ta MepeKIIaay 3aralbHO-TEXHIYHUX Ta HAYKOBO-TEXHIYHUX TEKCTIB, 30aradeHHs
CJIOBHHMKOBOTO 3arlacy i OBOJIOAIHHS HABUYKaMU MTUChMa Ta TOBOPIHHS .

[TpakTruHEe BOJIOIHHS 1HO3EMHOIO MOBOKO B paMKax JIaHOTO KypCy MPHUITyCKa€e
HasBHICTh TAKMX YMIiHb, K1 JAIOTh MOKJIUBICTb:

1) BUIBHO YKUTATH OPUTIHATBHY JITEpATypy 1HO3EMHOIO MOBOIO Y BiJIOBIIHIN
ray3i 3HaHb;

2) o}opMIIATH BUTATHYTY 3 1HO3EMHUX JDKEpel 1H(OpMaLliio y BUNNISAII IEPEKIIaTy
abo pestome;

3) poOuTH MOBIIOMIICHHS 1 JOMOBiI iIHO3€MHOIO MOBOIO Ha TEMH, MOB's13aHi 3
HayKOBOIO POOOTOI0 MailOyTHROTO (PaxiBILs;

4) Bectu Oecimy 3a paxom.

KoxxHHUI ypOK CKIIaIa€Thesl 3 TEKCTY i KOMIUIEKCY MOBHUX BIIPaB, SIK1 PO3paxoBaHi
Ha YI0CKOHAJICHHS! HAaBUYOK aKTUBI3allll CIOBAPHOTO 1 FPaMaTUYHOTO MIHIMYMY
npodeciiiHoro CrpsiMyBaHHS.

“MeToanyHi BKa3iBKU~ 3a0€3MeUyIOTh MiATOTOBKY J0 MI>)KHAPOIHOTO YCHOTO
CIIJIKyBaHHS aHIIIACHKOI0 MOBOIO JIJIS1 CIIEIIaIbHUX IIUICH, a caMe - OBOJIOIIHHS
JEKCUYHUMU, TPAMATUYHUMH 1 CTUIICTUYHUMH HaBHYKaMHU, a TAKOXK YMIHHSIM YUTATH,
TepeKIIaJiaTy, 3TOPTATH 1 PO3TOPTATH YCHY aHITIOMOBHY 1H(OpMAIliI0 HAyKOBOTO
(YHKLIOHATIBHOTO CTUITIO.



Lesson 1

Merta 3aHATTS: 31aTHICTH NMPAIIOBATH 3 PI3SHUMH JKEpEIaMU, PO3IIYyKYBaTH, 00poOIsITH,
aHaJi3yBaTH i CUHTE3yBaTu OTpUMaHy iHpopmMalito. 3HaTu NpodeciifHuil AUCKYpC; YMITH
CIUIKYBaTHUCS YKPaiHChKOIO MOBOIO B ITpo(eciifiHOMY cepeloBHILi, JOTPUMYBAaTHCh €TUKH
JIJIOBOTO CIIJIKYBAaHHS; CKJIAZATH Pi3HI BUAU JOKYMEHTIB; MOSCHIOBATH (PaxiBIsAM 1 He(axiBIsIM
iH(popMarlito, i1ei, mpobieMu, pillieHHs

Read the text: Mechanical Engineering

Mechanical engineering is a branch of engineering that applies the principles of physics
and materials science for analysis, design, manufacturing, and maintenance of mechanical
systems. It involves the production and usage of heat and mechanical power for the design,
production, and operation of machines and tools. It is one of the oldest and broadest engineering
disciplines.

Mechanical engineering appeared as a field during the industrial revolution in Europe in
the 18th century. However, its development can be traced back several thousand years around the
world. As science, mechanical engineering appeared in the 19th century as a result of the
developments in the field of physics. Mechanical engineering overlaps with aerospace
engineering, civil engineering, electrical engineering, petroleum engineering, and chemical
engineering.

Mechanical engineers use these core principles and tools like computer-aided engineering
to design and analyze electric generators, internal combustion engines, turbines, refrigeration and
air-conditioning equipment, machine-tools and other machinery.

The mechanical engineer is the jack-of-all trades among engineering professions. This is because
the profession requires education and skills that span a broad range of technical, social,
environmental, and economic problems. In general, however, the mechanical engineer is
concerned with controlling the principles of motion, energy, and force through mechanical
solutions.

Mechanical engineers are constantly being asked to make decisions. They must decide the
size, shape, and material of every part of every mechanical product that is created. They also
have to determine the best and most efficient ways to manufacture the products. Often those
decisions are made in co-operation with other types of engineers. Some of the decisions they
make can mean the difference between life and death: the safety features of automobiles, for
example, are the responsibility of mechanical engineers.

Practically every company that designs and produces a product employs a mechanical
engineer. But mechanical engineers can also be found in research labs and in other spheres.

Engineers must combine good understanding of science, mathematics, and computers with good
knowledge of current technology. In addition to the sciences and math, engineers need good
communication skills. Besides, a second language can be extremely valuable because many large
industrial firms that employ mechanical engineers are multinational.

At the university level, mechanical engineering students learn advanced mathematics,
chemistry, and physics. After some of these core courses, mechanical engineering students take
specialized courses in fluid mechanics, materials science, robotics, manufacturing processes,
thermodynamics, environmental sciences.

After starting coursework in mechanical engineering, it is useful to have a summer
engineering job. It helps you learn the "real world" of engineering and offers an opportunity to
apply all the theories and principles taught in class. Besides, it can also help you determine your
professional likes and dislikes, your strengths and weaknesses.



Mechanical engineers often continue their education throughout their careers, because
technology changes rapidly. Many of the skills a student learned at the university will become
out of date after only a few years.

Exercise 1. Read and memorize using a dictionary:
Engineering

mechanical engineering
civil engineering
electrical engineering
chemical engineering
aerospace engineering
petroleum engineering
computer-aided engineering
branch

field

mechanical engineer
skill

course work (in)
summer engineering job
core course (in)
specialized course (in)
the sciences

advanced mathematics
mechanics

fluid mechanics
materials science
kinematics
thermodynamics
robotics

structural analysis
manufacturing process
environmental sciences Hayku npo
motion

force

heat

machinery

machine

electric generator

internal combustion engine



turbine

refrigeration equipment
air-conditioning equipment
tool

machine-tool

through

out of date

Exercise 2. Match the equivalents

. a second language

a) mociigHa Jaboparopist

. core concepts

b) maiictep Ha BCi pyku

. current technology

C) Apyra MoBa

d) cydacHa TeXHOJIOT1s

. good communication skills

€) CHJIBbHI Ta cJIa0Ki CTOPOHH

1
2
3
4. development
5
6

. in co-operation with

f) y cniBoparti 3

7. to satisfy the needs of society

g) IpuiiMaTy pilieHHs

8. jack-of-all trades

h) 3ag0BOBHATH TOTPEOU CyCTBCTBA

9. strengths and weaknesses

1) KJTFOUOB1 TIOHSATTS

10. professional likes and dislikes

j) 3aCTOCOBYBAaTH BCi TEOpii Ta MpaBuiIa

11. research lab

k) naBaTtb BO3BMOXHOCTh

12. through mechanical solutions

1) oxommoBaTH MUPOKY HU3KY MUTAHb

13. throughout their careers

m) NpOUTH KypcC 3

14. to offer an opportunity

N) TapHi HABUYKH CITIIKYBaHHS

15. to make decisions

0) PO3BUTOK

16. apply all the theories and principles

p) 110 mogo0aeThes 1 HEe MOA00AETHCS B
npodecii

17. to decide the size, shape, and material

q) MPOCTEXKYEThCS Ha3al Ha KiJbKa
THCSYOJIITh

18. is traced back several thousand years

I') LUTSIXOM 3HaXOJKEHHSI pILIeHb 3a
JIOTIOMOTO0 MEXaHIKU

19. to span a broad range of
problems

S) MPOTSIroM yciei cBO€T TpyaOBOi
SUTBHOCTI

20. to take courses in

t) BU3HAUaTu po3mip, hopmy Ta
Marepian

Exercise 3. Learn to recognize international words. Give the Ukrainian equivalents to the

following words without a dictionary.




design, discipline, energy, industrial, machine, material, principle, physics, process, profession,
result, to analyze, to combine.

Exercise 4. Use the dictionary to translate the words.

to appear, to create, to design, to determine, to develop, to employ, to involve, to overlap (with),
to work (on), to be concerned (with).

Exercise 5. Answer the questions.

What is mechanical engineering?

Is mechanical engineering the oldest or the newest engineering discipline?

When did mechanical engineering appear as a field? As a science?

Mechanical engineering overlaps with other branches of engineering, doesn’t it?

Why is the mechanical engineer the jack-of-all trades among engineering professions?
Where can mechanical engineers be employed?

Why is it valuable for a mechanical engineer to know a second language?

What knowledge and skills must mechanical engineers have?

What disciplines do mechanical engineering students study?

10 Why is it useful for a mechanical engineering student to have a summer engineering job?
11. Why do mechanical engineers often continue their education throughout their careers?

DO NG AW

Exercise 6. Continue the phrases

1. A summer engineering job helps you.........

After starting coursework in mechanical engineering.........

Engineers must combine.........

Many of the skills a student learned at the university...

Mechanical engineering involves the production and usage of heat and mechanical power

Nk we

Mechanical engineering requires an understanding of.......

Mechanical engineers can also be found in.........

Mechanical engineers take specialized courses in..........

The development of mechanical engineering can be traced back several..
0 The mechanical engineer is concerned with.........

SweNo

Exercise 7. State whether the statements are true or false. Correct if necessary.

1.Mechanical engineering is a branch of engineering that applies the principles of physics and
materials science for analysis, design, manufacturing, and maintenance of mechanical systems.

2. Mechanical engineering appeared as a field during the industrial revolution in Europe in the
19th century.

3. As science, mechanical engineering appeared in the 19th century as a result of the
developments

in the field of mechanics.

4. Mechanical engineering overlaps with aerospace engineering, civil engineering, electrical
engineering, petroleum engineering, and chemical engineering.

5. The mechanical engineer isn't the jack-of-all trades among engineering professions.



6. In general, however, the mechanical engineer is concerned with controlling the principles of
motion, energy, and force through mechanical solutions.

7. Engineers must combine a good understanding of science, mathematics, and computers with a
good knowledge of current technology.

8. A second language cannot be extremely valuable because many large industrial firms that
employ mechanical engineers aren’t multinational.

9. At the university level, mechanical engineering students learn advanced mathematics,
chemistry, and physics.
10. After starting coursework in mechanical engineering, it is useful to have a winter engineering
job.
Exercise 8. Complete the text translating the words in brackets.
Note: application — 3acTocyBaHHs, art- MUCTELITBO, constructing- CTBOPEHHS, steam engine-
napoBuil ABUTYH, to split (split; split) off- Bimainutucs

The term ‘engineering’ is a modern one. Dictionaries (1) ...(Bu3HauawTsp) the word
‘engineering’ as the (2) ... (mpakTuuHe) application of scientific and mathematical (3)
...(mpunuumm). Nowadays the term ‘engineering’ means, as a rule, the art of (4) ...
(mpoexkTyBaHHs), constructing, or using (5) ... (ABUT'yHiB).

Engineering is divided into many (6) ...(ramy3si). Up to 1750s there were only two main
branches of engineering —(7) ... (uuBiabHe) and military. It is well-known that with the
invention of the steam engine and the growth of factories some civil engineers became interested
in the practical application of (8) ...(Mexanika) and (9) ...(Tepmogunamika) to the machine
design. They split off and were called (10) ... (in:keHepu-MexaHiKu).

Exercise 9. Match the words with their definitions.

1. aerospace engineering a) is the discipline focused on
studying,  designing, and
applying systems and devices
that use electricity, electronics,
and electromagnetism.

2. civil engineering b) isthe specialized field
focused on exploring,
developing, and extracting oil
and natural gas from
underground reservoirs.

3. electrical engineering ¢) applies chemistry, physics,
math, and biology to design,
develop, and operate
large-scale  processes that
transform raw materials into
valuable products like fuels,
foods, pharmaceuticals, and
plastics.

10



4. petroleum engineering

d) is using specialized
software to simulate, analyze,
and optimize product
performance and
manufacturing processes
before physical creation,

5. chemical engineering

e) is the broadest engineering
field, applying physics, math,
and materials science
to design, analyze,
manufacture, and maintain
mechanical systems.

6. computer-aided engineering

f) isthe field focused on
designing, developing, testing,
and  producing aircraft,
spacecraft,  missiles, and
related systems for operation
within  Earth's  atmosphere
(aeronautics) and in outer
space (astronautics).

mechanical engineering

g) is the professional

discipline focused on
designing, constructing, and
maintaining the public

infrastructure and physical
systems that shape modern
society, including  roads,
bridges, buildings, water
systems, airports, and
environmental structures,
ensuring functionality, safety,
and sustainability for
communities.

Exercise 10. Match the synonyms.

1) branch; 2) company; 3) create; 4) principle; 5) rapidly
a) concept; b) field; c) firm; d) make; e) quickly

Exercise 11. Match the antonyms.

1) current; 2) likes; 3) life; 4) safety; 5) strength

a) danger; b) death; c¢) dislikes; d) out of date; e) weakness

Exercise 12. Translate the text. Write a short paragraph summarizing it.

11



Mechanical engineering involves production, transition and use of mechanical power.

Mechanical engineers design, operate and test all kinds of machines. They develop and build
engines that produce power from steam, petrol, nuclear fuels, and other sources of energy. They
also develop and build different machines that use power, including heating and ventilation
equipment, cars, machine tools, and industrial-processing equipment. Mechanical engineers are
involved in every phase in the development of a machine, from the construction of an
experimental machine to the installation of the finished machine and training of the workers who
use it.

Mechanical engineers work in many industries, such as power generation, public utilities,
transportation, and all types of manufacturing. Many mechanical engineers concentrate on
research and development because new types of machinery are continually needed. Mechanical
engineers are involved in every other branch of engineering, whenever a new or improved
machine, device or piece of equipment is required.

Exercise 13. Compose a story on one of the topics (up to 100 words):

1. Mechanical engineers work in many industries.

2. Mechanical engineering is a branch of engineering that applies the principles of physics and
materials science.

3. The history of mechanical engineering.

Lesson 2.

Mera 3aHATTS: BMITH BUKOPHCTOBYBaTH iHO3EMHY MOBY, BKJIIOYAalOUX YCHY Ta TIUCEMOBY ()OPMU B
00Cs131 MPOrpaMHUX BHMOT B MPOAYKTHBHUX Ta PELENTUBHHUX BHIAX MOBJIEHHEBOI IiSUIBHOCTI.
30aTHICTh MpalIOBaTH 3 pPI3HUMH JDKEpelaMu, pO3LIYKyBaTH, OOpoOnaTH, aHamizyBaTH i
CHHTE3yBaTu OTPUMaHy iH(pOpMaLilo.

Read the text: Simple Machines

Machine is a device that does work. Almost every activity in our daily life depends in some way
on machines. People have constructed a wide variety of machines to satisfy their needs. Early
people made stone axes that served as weapons and tools. The machines that were gradually
developed gave people great control over their environment. To operate these improved
machines, people harnessed the energy of falling water and of such fuels as coal, oil, and the
atom. Today, we use so many machines that the age we live in is often called the machine age.
Most machines consist of a number of elements, such as gears and ball bearings that work
together in a complex way. But no matter how complex they are, all machines are based in some
way on six types of simple machines. These six types of machines are the lever, the wheel and
axle, the pulley, the inclined plane, the wedge, and the screw.

Lever. There are three basic types of levers, depending on where the effort is applied, on the
position of the load, and on the position of the fulcrum. In a first-class lever, such as a crossbar,
the fulcrum is between the load and the applied force. In a second-class lever, such as a
wheelbarrow, the load lies between the fulcrum and the applied force. In a third-class lever, the
effort is applied between the load and the fulcrum. For example, when a person lifts a ball in the

12



palm of the hand, the load is on the hand and the fulcrum is at the elbow. The forearm supplies
the upward force that lifts the ball.

Wheel and axle. The wheel and axle are essentially a modified lever, but it can move a load
farther than a lever can. In a windlass used to raise water from a well, the rope that carries the
load is wrapped around the axle of the wheel. The effort is applied to a crank handle on the side
of the wheel. The center of the axle serves as a fulcrum. The mechanical advantage of the
windlass depends on the ratio between the radius of the axle and the distance from the centre of
the axle to the crank handle.

Sometimes teeth called cogs are placed around the edge of the wheel, as in the sprocket of a
bicycle or in a cogwheel. The wheel-and-axle machine has important applications when it is

used to transport heavy goods by rolling rather than by sliding. The wheel itself is regarded as
one of the most important inventions of all time. It is widely used in all types of machinery.

Pulley. A pulley is a wheel over which a rope or belt passes. It is a form of the wheel and axle.
The mechanical advantage of a single pulley equals 1, because the downward force exerted on
the rope equals the weight lifted by the other end of the rope that passes over the pulley. The
main advantage of the single pulley is that it changes the direction of the force. For example, to
lift a load, a person can conveniently pull down the rope, using the weight of the body. When one
pulley is attached to a support and another is attached to the load and allowed to move freely, a
definite mechanical advantage is obtained.

Inclined plane. The inclined plane is such a simple device that it hardly looks like a machine at
all. The average person cannot raise a 100 kilogram box up 1 meter into the rear of the truck. But
by placing a 4-meter plank from the truck to the ground, a person could raise the load easily. If
there were no friction, the force required to move the box would be exactly 25 kilograms. The
mechanical advantage of an inclined plane is the length of the incline divided by the vertical rise.
By adding rollers, it is possible to make a roller conveyor that will reduce friction and have great
efficiency.

Wedge. The wedge is an adaptation of the inclined plane. It can be used to raise a heavy load
over a short distance or to split a log. The wedge is driven by blows from a mallet or
sledgehammer. The effectiveness of the wedge depends on an angle of the thin end. The smaller
the angle, the less the force required to raise a given load.

Screw. The screw is actually an inclined plane wrapped in a spiral around a cylinder or a cone.
The mechanical advantage of a screw is approximately the ratio of the circumference of the
screw to the distance the screw advances during each revolution.

A jackscrew, such as those used to raise homes and other structures, combines the usefulness of
the screw and the lever. The lever is used to turn the screw. The mechanical advantage of a
jackscrew is quite high, and a small effort will raise a heavy load.

By combining the principles of simple machines engineers develop new and specialized
machines. The parts for many of these machines are often standardized so they can be used in a
variety of machines that perform entirely different tasks

Exercise 1. Look up new words given below in your dictionary and memorize them.

1.friction
2. load
13



. fulcrum

. mechanical advantage
. machine-

. simple machine

. lever

. first-class lever

o Q0 I &N B A W

. second-class lever
10. third-class lever
11. wheel and axle
12. pulley

13. single

14. inclined plane
16. screw

17. upward

18. downward

19. specialized

20. standardized
21. essentially

22. gradually

23. entirely

Exercise 2. Learn to recognize international words. Give the Ukrainian equivalents to the
following words without a dictionary. Then compare your variants with the dictionary.

Activity, adaptation, application, basic, center, class, complex, cone, conveyor, cylinder,
effectiveness, element, energy, form, machine, plank, revolution, roller, specialized,
standardized, support, type, to combine, to modify.

Exercise 3. Use the dictionary to translate the words.

to apply, to attach (z0), to construct, to equal, to obtain, to operate, to pass (over), to roll, to serve
(as), to slide, to supply, to turn, to wrap (around).

Exercise 4. Match the equivalents.

1. to satisfy needs a) JOKJIAJaTH CHUITU 0

2. to give control over b) po3pobasTH MalIMHU

3. to harness the energy of C) CTpUMYBaTH €HEepriro, mpudOpKaTu
€Heprilo

4. to do work d) 3meHuIyBaTH TEPTA

5. to exert force on €) BraHsTH yJIapamu

6. to develop machines f) BuKOHYBaTH poOOTY

7. to reduce friction £) 3a10BOJILHATH OTPEOH

14



8. to drive by blows h) nmaBarb KOHTPOJIb Hax

9. early people 1) o0ox Komeca, Kpa Kojeca

10. in a complex way J) CIOXHBIM 00pa3oM

11. machine age k) KyT TOHKOTO TOpIIS

12. the ratio between 1) mMoxe BiIbHO pyXaTucs

13. is allowed to move freely m) BiK MaIlliH

14.a variety of n) PI3HOMAHITHICTb

15. the edge of the wheel 0) CTapoJaBHI JIOIU

16. an angle of the thin end P) CIIBBIAHOIIEHHS M1

17. wrapped in a spiral around a cylinder q) oOropHyTHH MO CITipaji HaBKOJIO IMITIHApA
18. the length of the incline divided by the ) BIAHOIIEHHS OKPY>KHOCTI I'BUHTA J0
vertical rise BijCTaHIl

19. the ratio of the circumference of the screw | s) moBkuHa Haxuiy, MOALIEHA HA TOBXKUHY
to the distance BEPTUKAIBHOTO T AHOMY

Exercise 5. Answer the questions.

1. Is the machine a device that does work?

2. What does almost every activity in our daily life depend on?

3. Why have people constructed a wide variety of machines?

4.Who made stone axes that served as weapons and tools?

5. How often is the age we live in called?

6.What do most machines consist of?

7. How many types of levers are there?

8.Why are the wheel and axle essentially a modified lever?

9. When does the wheel-and-axle machine have important applications?
10. How is the wheel itself regarded? Where is it widely used?
Exercise 6. Open brackets using the right words:

Pulley (is | isn’t) a wheel over which a rope or belt passes. It is (a form | a type) of the wheel
and axle. The mechanical (advantage | disadvantage) of a single pulley equals 1, because the
downward force exerted on the rope equals the weight lifted by the other end of the rope that
passes over the pulley. The main advantage of the single pulley is that it (changes| modifies) the
direction of the force. For example, (to lift | to raise) a load, a person can conveniently pull
down the rope, using the weight of the body. When one pulley (is attached | is linked) to a
support and another is attached to the load and allowed to move freely, (a definite mechanical
advantage | an indefinite mechanical advantage) is obtained.

Exercise 7. Complete the sentences with the suggested words.
advantage, a roller, device, raise, plank, friction.

The inclined plane is such a simple 1 that it hardly looks like a machine at all.
The average person cannot 2 a 100 kilogram box up 1 meter into the rear of the

15



truck. But by placing a 4 meter 3 from the truck to the ground, a person could

raise the load easily. If there were no 4 , the force required to move the box

would be exactly 25 kilograms. The mechanical 5 of an inclined plane is the

length of the incline divided by the vertical rise. By adding rollers, it is possible to make
6 conveyor that will reduce friction and have great efficiency.

Exercise 8. State whether the statements are true or false. Correct if necessary.
1.Machine is a device that does work

2. People have constructed a wide variety of homes to satisfy their needs.
3. All machines are based in some way on five types of simple machines.

4.. There are four basic types of levers, depending on where the effort is applied, on the position
of the load, and on the position of the fulcrum.

5. The mechanical advantage of the windlass doesn’t depend on the ratio between the radius of
the axle and the distance from the center of the axle to the crank handle.

6. The wheel-and-axle machine has important applications when it is used to transport heavy
goods by rolling rather than by sliding.

7. The wheel itself isn't regarded as one of the most important inventions of all time.

8. A pulley is a wheel over which a rope or belt passes.

9. The main disadvantage of the single pulley is that it changes the direction of the force.
10. The inclined plane is such a simple device that it hardly looks like a machine at all.

Exercise 9. Match the words with their definitions.

1. An inclined plane a) is a simple mechanism that helps people
move things more easily. It has three
important parts - the fulcrum, the load, and
the effort.

2.A pulley b) is a basic type of simple machine that
consists of a flat surface raised at an angle,
allowing objects to be lifted or lowered more
easily than by lifting them directly against
gravity.

3. Alever c) is a piece of metal with a pointed

edge which is used for splitting a material
such as stone or wood, by being hammered
into a crack in the material.

4. A screw d) is a wheel that carries a flexible rope, cord,
cable, chain, or belt on its rim.

5.A wedge e) is a simple machine made of a wheel
attached to a smaller axle, rotating together to
multiply force or distance.

16



6. wheel and axle f) is simply an inclined plane around a
cylinder.

Exercise 10. Match the synonyms.

1) apply; 2) great; 3) ramp; 4) efficiency; 5) do; 6) early

a) perform; b) effectiveness; c¢) large; d) exert; e) inclined plane; f) ancient
Exercise 11. Match the antonyms.

1) complex; 2) push; 3) upward; 4) thin; 5) low; 6) small; 7) short

a) thick; b) simple; c) high; d) great; e) pull; f) downward; g) long
Exercise 12. Compose a story on one of the topics (up to 100 words):

1. Describe how people use machines

2. Simple machines

3. Six types of machines: the lever, the wheel and axle, the pulley, the inclined plane, the
wedge, and the screw.

Lesson 3

Merta 3aHATTS: BMITH BUKOPHCTOBYBAaTH 1HO3€MHY MOBY, BKJIIOUAIOUH YCHY Ta MMCbMOBY (hopMu
00Cs131 TpPOTrpaMHUX BHMOT B TPONYKTHBHHX Ta PEIENTUBHUX BHIaX MOBICHHEBOT
JISUTBHOCTI. 3/1aTHICTh MpalIOBaTH 3 PI3HUMU JKEpelaMu, pO3IIyKyBaTH, 00poOmnsTH,
aHaJli3yBaTH W CUHTE3yBaTu OTPUMaHy 1H(OpMaIIiIo.

Read the text: What is Automobile

Automobile is a self-propelled vehicle, used primarily on public roads but adaptable to
other surfaces. Automobiles changed the world during the 20th century. From the growth of
suburbs to the development of road and highway systems, the so-called horseless carriage has
forever altered the modern landscape. The manufacture, sale and servicing of automobiles have
become key elements of industrial economies. But along with greater mobility and job creation,
the automobile has brought noise and air pollution, and automobile accidents rank among the
leading causes of death and injury throughout the world. But for better or worse, the 1900s can
be called the Age of the Automobile, and cars will no doubt continue to shape our culture and
economy into the 21st century.

Automobiles are classified by size, style, number of doors and intended use. The typical
automobile, also called a car, auto, motorcar, and passenger car, has four wheels and can carry up
to six people, including a driver. Larger vehicles designed to carry more passengers are called
vans, minivans, omnibuses or buses. Those used to carry cargo are called pickups or trucks,
depending on their size and design. Minivans are van-style vehicles built on a passenger car
frame that can usually carry up to eight passengers. Sport-utility vehicles, also known as SUVs,
are more rugged than passenger cars and are designed for driving in mud or snow.
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The automobile is built around an engine. Various systems supply the engine with fuel,
cool it during operation, lubricate its moving parts, and remove exhaust gases it creates. The
engine produces mechanical power that is transmitted to the automobile’s wheels through a
drivetrain, which includes a transmission, one or more drive shafts, differential gears and axles.
Suspension systems, which include springs and shock absorbers, cushion the ride and help
protect the vehicle from being damaged by bumps, heavy loads and other stresses.

All specialists in automobile industry dealing with manufacturing automobiles (cars or
trucks) must know that the production of the automobile comprises the following phases:
designing; working out the technology of manufacturing processes; laboratory tests; road tests;
mass manufacturing (production).

The automobile must have high efficiency, long service life, driving safety, ease of handling
and maintenance, pleasant appearance. Also it must be comfortable and ecological. In order to
obtain these qualities the specialists should develop up-to-date methods of designing cars using
new types of resistant to corrosion light materials. Also it is important to know computer
sciences because computers offer quick and optimal solutions of the problems. Besides they are
used for better operation of mechanisms in cars.

Before the car is put into mass production the units of the car are subjected to tests in the
Works laboratory and then the car undergoes a rigid quality control in road tests. Why are these
tests required? What qualities are required of the automobile? They are needed because the
modern automobile must be rapid in acceleration, have smooth acting clutch, silent gearbox,
dependable braking and steering systems, dependable ignition system, low fuel consumption and
be stable on

the road.

An automobile means any 4-wheeled vehicle propelled by fuel— which is manufactured
primarily for use on public streets, roads, and highways.

A car accident also referred to as a car collision, car crash, or traffic collision, is an incident
where a motor vehicle collides with another object.

A van is a medium-sized road vehicle, used especially for carrying goods, that often has no
windows in the sides at the back.

A truck is a large vehicle that is used to transport goods by road.
A minivan is a large car, like a van, designed to carry up to eight people.

A sport-utility vehicle (SUV) is a car classification that combines elements of road-going
passenger cars with features from off-road vehicles.

An engine is a machine with moving parts that converts power into motion, especially one
that supplies motive power for a vehicle.

A transmission (also called a gearbox) is a complex and critical component of the car’s
drivetrain that controls the application of power from the internal combustion engine to the car’s
wheels.

A shock absorber or a damper is a mechanical or hydraulic device designed to absorb and
damp shock impulses.
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A car bumper is a protective structure installed at the front and rear of cars to absorb impact

during collisions.

Exercisel. Read and memorize using the dictionary:

accidents

air pollution

alter

axle ['aks(9)l]

bump

car frame

cargo

cushion ['kuf(3)n]
drive shaft
drivetrain

exhaust [ig'zo:st]
gear [gid]

horseless carriage
injury

injury ['ind3ori]
load

lubricate

lubricate [lu:brikeit]
mud

omnibus
self-propelled [pra'pel]
shock absorber
sport-utility vehicle
spring

suburbs

suspension [s3'spenf(d9)n]
vehicle

acceleration

brake

capacity
clutch
comprises (V)
corrosion
dependable (adj)
fuel

gearbox

goods vehicles
handling
ignition
maintenance
manually
manufacturing
rapid (adj)
requirement
resistant (adj)
rigid (adj)
smooth
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solar

steering system
truck
up-to-date
wheel

Exercise 2. Answer the following questions

1.What is an automobile? Where are automobiles primarily used?

2. When did automobiles change the world?

3.What has become key elements of industrial economies?

4. What year can be called the Age of the Automobile?

5. How are automobiles classified?

6. What else is the typical automobile called?

7. What are the names of large vehicles designed to carry more passengers?

8. How many passengers can minivans usually carry?

9. What are sport-utility vehicles designed for?

10.How is the automobile built?

11.What does the engine produce? And where is this power transmitted?
12.What do suspension systems include?

Exercise 3. Decide if the following sentences are true (T) or false (F)
1. Automobiles changed the world during the 19th century.

2. The size, style, number of doors have become key elements of industrial economies.

3. But along with greater mobility and job creation, the automobile has brought noise and air
pollution, and automobile accidents rank among the leading causes of death and injury
throughout the world.

4. Automobiles are classified by size, style, number of doors and intended use.

5. The typical automobile, also called a car, auto, motorcar, and passenger car, has four wheels
and can carry up to eight people, including a driver.

6. Sport-utility vehicles, also known as SUVs, are less rugged than passenger cars and are designed for

driving in mud or snow.

7. The automobile is built around an engine.

8. The engine produces chemical power that is transmitted to the automobile’s wheels through a
drivetrain, which includes a transmission, one or more drive shafts, differential gears and axles.

Exercise 4. Translate the following sentences into English

1. Y cepenuni aBTOMOO1ISI 3HAXOIUTHCS IBUTYH.

2. st cuctema nBUTYHA OXOJIOHKYE HOTO TMi Yac pyxy.
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3. MiHiBEeHH 31aTHI IEPEBO3UTH 1O BOCBMH MACaKUPIB.

4. Kinenp 19-ro cTopiuust MO>ke Ha3MBATHCS €IIOXO0I0 aBTOMOOLIS.

5. JIBUTYH BUPOOJISIE MEXaHIYHY €HEPTiI0, sSKa MePeaacThCs Ha Kojleca aBTO-MOO1I.

6. ClopTHBHE JIETKOBE aBTO Ma€ OUIBII JKOPCTKY KOHCTPYKIIIIO, HIXK Maca-KUPChKE aBTo.
7. AMOPTHU3aTOPH TOTIOMOTAIOTh 3aXUCTHTH aBTO BiJl TOIIKOKEHb HA HEPi-BHUX JJOPOTaX.
8. 3BuuaiiHuii aBTOMOO1Ib MOXKE TIEPEBOZUTH A0 IIECTH MACAKHUPIB, PA30M 3 BOMIIEM.

9. KoskeH aBTOMOOLJIb Ma€ CUCTEMY, SIKa BUIAISIE BIANPAIIbOBaHI Ta3H, sIKi BiH CTBOPIOE.

10. BinbuiicTe cyyacHUX aBTOMOOLIIB MatOTh YOTUPH KoJieca, piAMHHE a00 MOBITpsHE
OXOJIOJPKEHHSI IBUTYHA Ta CaM JIBUTYH.

11. Po3mip, cTwib, KIIbKICTh JABEped Ta NpU3HAYEHHS s KOPUCTYBAaHHS € KIIOUOBUMU
MOMEHTaMHU TI1J] 9ac KyITiBJIi aBTOMOOLIIS.

Exercise 5. Pick out all international words from the text.
Exercise 6. Group the synonyms according to their similarity.

vehicle, change, world, modern, key, creation, pollution, accident, leading, shape

contamination, crash, principal, form, automobile, modify, globe, current, crucial, formation,

Exercise 7. Complete the sentences with the suggested words: (interrelationship, automobile,
fuel, transmission, wheels, components)

Automobiles are powered and controlled by a complicated 1 between several
systems. The major systems of the 2 are the power plant, the power train, the
running gear, and the control system. Each of these major categories include a number of
subsystems. The power plant includes the engine, 3 , electrical, exhaust,
lubrication, and coolant systems. The power train includes the 4 and drive
systems, including the clutch, differential, and drive shaft. Suspension, stabilizers,

5 , and tires are the parst of the running gear, or support system. Steering and
brake systems are the major 6 of the control system, by which the driver directs
the car.

Exercise 8. Ask questions to the given answers:

1) Question: ?

Answer: The major systems of the automobile are the power plant, the power train, the
running gear, and the control system.

2) Question: ?

Answer: The power plant includes the engine, fuel, electrical, exhaust, lubrication, and
coolant systems.

3) Question: ?

Answer: The engine produces mechanical power that is transmitted to the automobile’s
wheels through a drive train.
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Exercise 9. Match English words and word-groups with their definitions.

1. an automobile

a) is a medium-sized road vehicle, used
especially for carrying goods, that often has
no windows in the sides at the back

2. a car accident

b) means any 4-wheeled vehicle propelled by
fuel— which is manufactured primarily for
use on public streets, roads, and highways.

3.a van c) is a large car, like a van, designed to carry
up to eight people
4.a truck d) is a mechanical or hydraulic device

designed to absorb and damp shock impulses.

5. a minivan

e) also referred to as a car collision, car crash,
or traffic collision, is an incident where a
motor vehicle collides with another object.

6.a sport-utility vehicle (SUV)

f) is a large vehicle that is used to transport
goods by road.

7. an engine

g) is a complex and critical component of the
car’s drivetrain that controls the application of
power from the internal combustion engine to
the car’s wheels.

8. a transmission (also called a gearbox)

h) is a protective structure installed at the
front and rear of cars to absorb impact during
collisions.

9. a shock absorber or damper

1) a machine with moving parts that converts
power into motion, especially one that
supplies motive power for a vehicle.

10. a car bumper

J) is a car classification that combines
elements of road-going passenger cars with
features from off-road vehicles.

Exercise 10. Compose a story on one of the topics (up to 100 words):

1. What is an automobile?
2. Automobiles changed the world

3. The major systems of the automobile

Lesson 4

Merta 3aHATTA: BMITH 3HaXOIUTH HEOOX1AHY 1H(OpPMAIlil0 B TEXHIYHIH JiTeparypi, HAyKOBUX

0a3ax JaHUX Ta HIIMX JpKepenax iHdopMallii, KpUTUYHO OLIHIOBATH 1 aHaJIi3yBaTH ii.
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Read the text: Automobile Engineering

Automobile engineering is a vast field that integrates various branches of engineering
(thermodynamics, mechanics, materials science, electronics, etc.) to design, develop, fabricate,
and test vehicles and their components.

Automobile engineering is one of the stream of mechanical engineering. It deals with various
types of automobiles, their mechanism of transmission systems and its applications. Automobiles
are different types of vehicles used for transportation of passengers, goods, etc.

Basically all types of vehicles work on the principle of internal combustion processes or
sometimes the engines are called internal combustion engines. Different types of fuels are burnt
inside the cylinder at higher temperature to get the transmission motion in the vehicles. Most of
the automobiles are the internal combustion engines vehicles only. Therefore, every mechanical
and automobile engineer should have the knowledge of automobile engineering, its mechanisms
and its various applications.

Automobile can also be defined as a vehicle which can move by itself. For example, cars,
jeeps, buses, trucks, scooters, etc.

Automobiles or vehicles can be classified on different bases as given below.
On the basis of load:

- heavy transport vehicle or heavy motor vehicle (trucks, buses, etc.);

- light transport vehicle (pick-ups, station wagons, etc.);

- light motor vehicle (cars, jeeps, etc.).

On the basis of wheels:

- two wheeler vehicle (scooter, motorcycle, scooters, etc.);

- three wheeler vehicle (auto rickshaw, three wheeler scooter, etc.);

- four wheeler vehicle (car, jeep, trucks, buses, etc.);

- six wheeler vehicle (big trucks with two gear axles each having four wheels).
On the basis of fuel used:

- petrol vehicle (motorcycle, scooter, cars, etc.);

- diesel vehicle (trucks, buses, etc.);

- electric vehicle (battery drive);

- steam vehicle (an engine which uses steam);

- gas vehicle.

On the basis of body:

- sedan with two doors;

- sedan with four doors;

- station wagon;

- convertible (e.g. jeep, etc.);

- van;

- special purpose vehicle (ambulance, milk van, etc.).

A motor vehicle is a complex engineering construction. It is composed of several
thousand parts. The smaller parts are joined together and form larger components, or units. One
of the main components of any vehicle is the engine.
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In addition to the engine itself, there are four separate mechanisms, which are used to feed the
engine. These mechanisms are the fuel system, the lubrication system, the electrical system and
the cooling system.

The fuel system is a separate mechanism that is used for feeding the engine. The fuel
system consists of a tank, a fuel line or a pipe, a pump and a carburetor. The engine produces
power when air and fuel are mixed and burnt.

So let's have a look at the fuel system operation. The fuel is stored in a fuel tank. The fuel
tank is connected to a fuel pipe. The fuel pipe carries the fuel to the fuel pump. This pump can be
either electric or mechanic in operation. Electric pumps are generally situated near the fuel tank
whereas a mechanical pump is generally located beside the engine. It is driven by the camshatft.
The fuel pump is connected to the carburetor. In the carburetor the fuel is mixed with air. It is
important to have the right ratio of air to fuel. For example, the optimum ratio of air to petrol in
the fuel mixture is 15 parts of air to 1 part of petrol. The fuel and the air are drawn into the
combustion chamber, where they arc compressed by the piston. In the engine the fuel and air are
burnt and they produce power.

Components of the Automobile

The automobile is made up of three basic parts: the power plant, or the engine, the
chassis and the body.

The engine is the source of power that makes the wheels rotate and the car move. It
includes fuel, cooling, lubricating and electric systems. Most automobile engines have six or
eight cylinders

The chassis includes a power train (power transmission), a running gear, steering and
braking systems as well.

The power train carries the power from the engine to the car wheels.

The power transmission, in turn, contains the clutch, gearbox, propeller or cardan shaft,
final drive, differential, rear axle and axle shafts. The running gear consists of a frame with axles,
wheels and springs.

The body has a hood, fenders and accessories: the heater, stereo tape recorder, windshield
wipers, conditioner, speedometer and so on.

Exercise 1. Read and memorize using a dictionary:

application

axle

combustion [kom'bestf(a)n]
convertible

cylinder ['silinds]

deal with

fuel

heavy transport vehicle
internal combustion engine
light motor vehicle

sedan [si'deen]

station wagon

petrol

engine (power plant)
chassis
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body
power train
running gear
steering system
brakes
clutch
gearbox
propeller shaft
final drive
differential
rear axle
axle shafts
frame with axles
wheels and springs
hood
fenders
heater
windshield wiper
in turn
source of power
cooling
lubricating
Exercise 2. Answer the questions:

1. What is automobile engineering?

2. What does automobile engineering integrate?
3. What does Automobile engineering deal with?
4. What are Automobiles?

5. How do all types of vehicles work in general?
6. Where are different types of fuels burnt?
7.How can automobile also be defined?

&.How can automobiles or vehicles be classified?

Exercise 3. Read and translate the international words.

Automobile, chassis, electric, system, control, differential, ventilator, cylinder.

Exercise 4. Match the left part with the right:

1. A motor vehicle

a) consists of a tank, a fuel line or a pipe, a
pump and a carburetor.

2. The fuel system

b) is connected to a fuel pipe.

3. The engine

¢) is a complex engineering construction

4. The fuel tank

d) produces power when air and fuel are
mixed and burnt.

5. Electric pumps

e) is connected to the carburetor.

6. The fuel pump

f) are generally situated near the fuel tank
whereas a mechanical pump is generally
located beside the engine.
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7. The automobile g) includes a power train (power
transmission), a running gear, steering and
braking systems as well.

8. The chassis h) contains the clutch, gearbox, propeller or
cardan shaft, final drive, differential, rear axle
and axle shafts.

9. The power train 1) is made up of three basic parts: the power
plant, or the engine, the chassis and the body.

10. The power transmission, in turn, J) carries the power from the engine to the car
wheels.

Exercise 5. Agree or disagree with the following statements marking them as — True or
False.

1. The automobile is made up of four basic parts.
2. The engine is the source of power that makes the wheels rotate and the car move.
3. The chassis includes the clutch, gearbox, propeller or cardan shaft, final drive.

4. The power transmission, in turn, contains a power train (power transmission), a running gear,
steering and braking systems as well.

5. The power train carries the power from the engine to the car wheels.
6. The running gear consists of a frame with axles, wheels and springs.
7. The body has a frame with axles, wheels and springs.

8. Different types of fuels are burnt inside the cylinder at higher temperature to get the
transmission motion in the vehicles.

Exercise 6. Ask questions to the given answers:

1) Question: ?
Answer: One of the main components of any vehicle is the engine.
2) Question: ?

Answer: The fuel system consists of a tank, a fuel line or a pipe, a pump and a carburetor.

3) Question: ?
Answer: The engine produces power when air and fuel are mixed and burnt.
4)Question: ?

Answer: The fuel pipe carries the fuel to the fuel pump.

Exercise 7. Match English words and word-groups with their definitions.

1. Automobile engineering (or automotive | @) is an engine which generates motive power
engineering) by the burning of petrol, oil, or other fuel with

air inside the engine, the hot gases produced
being used to drive a piston or do other work
as they expand.

2. Internal combustion engine b) is a branch of vehicle engineering focused
on designing, developing, manufacturing, and
maintaining cars, trucks, motorcycles, and
other road vehicles.
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3. chassis

c) is an essential component of the electrical
power grid. It involves the process of
transmitting electricity over long distances.

N

. power train

d) is the base frame of a car, carriage, or other
wheeled vehicle.

9]

. power transmission

e) the parts of a motor vehicle not producing
or controlling power, including the frame,
suspension, steering, and brakes.

6. running gear

f) i1s the complete system in a vehicle (or
machine) that generates power and delivers it
to the wheels.

7. body g) is a rotating component (typically circular
in shape) that is intended to turn on an axle
bearing.

8. wheel h) is the basic “skeleton” of the car that forms

the cabin, engine bay, and cargo area

Exercise 8. Open brackets using the right words:

So let's (have a look | glance) at the fuel system operation. The fuel (is stored| is preserved) in

a fuel tank. The fuel tank (is connected | is attached) to a fuel pipe. The fuel pipe carries the
fuel to the fuel pump. This pump can be either electric or mechanic in operation. Electric pumps
are (generally| typically) situated near the fuel tank whereas a mechanical pump is generally

located beside the engine. It is driven by the camshaft. The fuel pump is connected to the

carburetor. In the carburetor the fuel (is mixed| is combined) with air. It is (important| vital) to
have the right ratio of air to fuel. For example, the optimum ratio of air to petrol in the fuel
mixture is (15 parts|16 parts) of air to 1 part of petrol. The fuel and the air are drawn into the
combustion chamber, where they are (compressed| pressured) by the piston. In the engine the

fuel and air are burnt and they produce power.

Exercise 9. Put the words in the correct order

1) have, many, they, how, got, trucks and buses?

2) types, are, the, automobiles, different, vehicles, of?

3) types, of, different, are, fuels, burnt, the, inside, cylinder?

4) used, cars, for, are, of, transportation, passengers?

5) knowledge, should, engineer, have, the, of, engineering, automobile?
6) what, fuel, is, kind, the, of, popular, most?

7) motorcycles, scooters, popular, are, and, teenagers, among?

8) combustion, of, the, automobiles, most, are, internal, vehicles, engines?

Exercise 10. Compose a story on one of the topics (up to 100 words):
1. Automobile Engineering
2. Components of the Automobile

3. A motor vehicle is a complex engineering construction.

Lesson 5
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Mera 3ausaTT4: BinbHO crijiKyBaTHcs 3 MpodeciitHuX mpoliieM Iep>KaBHOIO Ta 1HO3EMHOIO
MOBaMH YCHO 1 MMCbMOBO, 0OrOBOPIOBATH PE3yNbTaTH MpodeciitHol AisbHOCTI 3 (haxiBLUAMHU Ta
HedaxiBLsIMHU, apTyMEHTYBaTH CBOIO MO3UIIII0 3 TUCKYCIHHUX MUTAHb.

Read the text: Classification of Vehicles

A vehicle is a machine designed to transport people or goods from one place to another.
Vehicles play a vital role in modern society by supporting trade, communication, and daily life.
Because vehicles differ widely in design, purpose, and operation, they are classified into
different categories. Vehicle classification helps engineers, manufacturers, and users understand
their function, efficiency, and suitability for specific tasks.

1.Classification Based on Purpose

Vehicles can be classified according to their intended use. Passenger vehicles are designed
mainly for transporting people. For example, cars, buses, vans, and motorcycles. Goods or
commercial vehicles are used to transport cargo and materials, such as trucks, lorries, and
trailers. Special-purpose vehicles are designed for specific tasks, including ambulances, fire
engines, military vehicles, cranes, and agricultural tractors.

2. Classification Based on Mode of Transport

According to the medium on which they operate, vehicles are divided into several types.
Road vehicles include cars, buses, trucks, and two-wheelers that operate on roads. Rail vehicles
such as trains, trams, and metros run on railway tracks. Water vehicles, also known as marine
vehicles, include boats, ships, and submarines used on rivers, seas, and oceans. Air vehicles or
aircraft, such as airplanes, helicopters, and drones, travel through the air. Space vehicles like
rockets and satellites are designed to operate beyond the Earth’s atmosphere.

3. Classification Based on Power Source

Vehicles can also be classified based on the type of energy used to operate them. Internal
combustion engine vehicles use fuels such as petrol or diesel to produce power. Electric vehicles
(EVs) operate using electric motors powered by batteries. Hybrid vehicles combine an internal
combustion engine with an electric motor to improve fuel efficiency. Alternative fuel vehicles
use sources such as compressed natural gas (CNG), liquefied petroleum gas (LPG), hydrogen, or
biofuels.

4. Classification Based on Number of Wheels

Based on the number of wheels, vehicles are classified as two-wheelers (motorcycles,
scooters, bicycles), three-wheelers (auto-rickshaws), and four-wheelers (cars, jeeps). Vehicles
with more than four wheels, such as buses and trucks, are referred to as multi-axle vehicles.

5. Classification Based on Drive System

Vehicles may also be classified according to how power is transmitted to the wheels. In
front-wheel drive vehicles, power is delivered to the front wheels. Rear-wheel drive vehicles
transmit power to the rear wheels. All-wheel drive and four-wheel drive vehicles supply power
to all wheels, improving traction and stability on rough or slippery surfaces.

Vehicle classification provides a systematic way to study and understand different types of
vehicles. It helps in selecting the right vehicle for a specific purpose and supports advancements
in vehicle design, safety, and efficiency. For engineering students, understanding vehicle
classification forms a foundation for further study in automobile and transport engineering.

A car or passenger car is a wheeled motor vehicle used for transporting passengers, which
also carries its own engine. Most definitions of the term specify that automobiles are designed to
run primarily on roads, to have seating for one to eight people, to typically have four wheels, and
to be constructed principally for the transport of people rather than goods. This category includes
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motor vehicles used while performing service duties for transporting personnel, small cargos,
and technical equipment as well.

A lorry (truck) is a motor vehicle designed to transport cargo. Lorries vary greatly in size,
power and configuration. Lorries can be very large and powerful, and may be configured to carry
specialized equipment. Modern trucks are powered by either gasoline or Diesel engines, with the
latter dominant. Border guard units are equipped with lorries, trailers and semitrailers used for
the transport of personnel and cargo, towing other transportation (

A bus is a road vehicle designed to carry passengers. Buses have a capacity as high as 300
passengers.

Motorcycles form separate category of transportation for guarding the state border. It is a
single-track, two-wheeled motor vehicle. Motorcycles vary considerably depending on the task
for which they are designed, such as long distance travel, navigating congested traffic, cruising
or off-road conditions.

A snowmobile is a land vehicle for winter travel on snow. Designed to be operated on snow
and ice, they require no road or trail. Design variations enable some machines to operate in deep
snow or forests; most are used on open terrain, including lakes or driven on paths or trails.

Tractors perform the functions of transporting cargos for engineering maintenance of the
border sector and conducting special engineering works. They are divided into two groups:
wheeled tractors and caterpillar tractors.

Exercise 1. Read and memorize using a dictionary:

comprehensive

suitability

trailer

mode of transport
two-wheeler
auto-rickshaw

multi-axle vehicles
front-wheel drive vehicles
rear-wheel drive vehicles
traction

on rough or slippery surfaces
supports advancements

Exercise 2. Answer the questions:

1. What is a vehicle?

2. Where do vehicles play a vital role?

3.Why are vehicles classified into different categories?

4. What does vehicle classification help engineers, manufacturers, and users understand?
5.What are passenger vehicles mainly designed for?

6. What are special-purpose vehicles designed for?

7. What do road vehicles include?

8.What are space vehicles like rockets and satellites designed for?

9. How can vehicles also be classified based on the type of energy used?
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10. What are vehicles with more than four wheels, such as buses and trucks, referred to?
11. How may vehicles also be classified according to the transmission of power to the wheels?

12.What does vehicle classification provide?

Exercise 3. Match the left part with the right:

1. Vehicles a) include cars, buses, trucks, and
two-wheelers that operate on roads

2. Road vehicles b) play a vital role in modern society by
supporting trade, communication, and daily
life.

3. Rail vehicles ¢) include boats, ships, and submarines used

on rivers, seas, and oceans.

4. Water vehicles, also known as marine | d) use fuels such as petrol or diesel to produce

vehicles,. power.

5. Air vehicles or aircrafts, e) such as trains, trams, and metros run on
railway tracks

6. Internal combustion engine vehicles f) operate using electric motors powered by
batteries.

7. Electric vehicles (EVs) g) combine an internal combustion engine
with an electric motor to improve fuel
efficiency.

8. Hybrid vehicles h) such as airplanes, helicopters, and drones,

travel through the air.

Exercise 4. Open brackets choosing the right words:
4. Classification Based on Number of Wheels

Based on the number of wheels, vehicles are (classified| graded) as two-wheelers (motorcycles,
scooters, bicycles), three-wheelers (auto-rickshaws), and four-wheelers (cars, jeeps). Vehicles
with (more| less) than four wheels, such as buses and trucks, are referred to as multi-axle
vehicles.

5. Classification Based on Drive System

Vehicles may also be classified according to how power is (transmitted| delivered) to the
wheels. In front-wheel drive vehicles, power is (delivered| supplied) to the front wheels.
Rear-wheel drive vehicles (transmit| convey) power to the rear wheels. All-wheel drive and
four-wheel drive vehicles (supply| provide) power to all wheels, improving traction and stability
on rough or slippery surfaces.

Exercise 5. Ask questions to the given answers:

30



1) Question: ?

Answer: Vehicle classification provides a systematic way to study and understand different types
of vehicles.

2) Question: ?

Answer: Motorcycles form separate category of transportation for guarding the state border
3) Question: ?

Answer: A snowmobile is a land vehicle for winter travel on snow.

4) Question: ?

Answer: Tractors perform the functions of transporting cargos for engineering maintenance
of the border sector and conducting special engineering works.

Exercise 6. Complete the sentences with the suggested words: vehicle, automobiles,
transport, personnel, designed, large, gasoline, trailers

A car or passenger car is a wheeled motor 1 used for transporting passengers,
which also carries its own engine. Most definitions of the term specify that 2 are
designed to run primarily on roads, to have seating for one to eight people, to typically have four
wheels, and to be constructed principally for the 3 of people rather than goods.
This category includes motor vehicles used while performing service duties for

transporting 4 , small cargos, and technical equipment as well.

A lorry (truck) is a motor vehicle 5 to transport cargo. Lorries vary greatly in
size, power and configuration. Lorries can be very 6 and powerful, and may be
configured to carry specialized equipment. Modern trucks are powered by either

7 or Diesel engines, with the latter dominant. Border guard units are equipped with
lorries, 8 and semitrailers used for the transport of personnel and cargo, towing
other transportation.

Exercise 7. Agree or disagree with the following statements marking them as — True or
False.

1. Vehicles do not play a vital role in modern society by supporting trade, communication, and
daily life.

2. Passenger vehicles are designed mainly for transporting people.

3. Goods or commercial vehicles are used to transport cargo and materials, such as trucks,
lorries, and trailers.

4. Special-purpose vehicles are designed for transporting people.
5. Road vehicles include trains, trams, and metros that operate on roads.

6. Water vehicles, also known as marine vehicles, include boats, ships, and submarines used on
rivers, seas, and oceans.

7. Hybrid vehicles combine an internal combustion engine with an electric motor to deteriorate
fuel efficiency.

8. Alternative fuel vehicles use sources such as compressed natural gas (CNG), liquefied
petroleum gas (LPG), hydrogen, or biofuels.

Exercise 8. Find synonyms to the following words.
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divide, perform, operate, require, vary, capacity, equip, modern, transport, include
power, supply, contemporary, transfer, contain, separate, execute, work, demand, differ.

Exercise 9. Match English words and word-groups with their definitions.

1.A truck, alorry. a) is a large transport conveyance designed to
be pulled by a truck or tractor.

2.A trailer b) is a tall metal structure with a long
horizontal part, used for lifting and moving
heavy objects.

3. An ambulance ¢) is an artificial body placed in orbit round
the earth or moon or another planet in order to
collect information or for communication.

4. A military vehicle d) is a naval vessel designed to operate
underwater.

5. A crane e) is any vehicle for land-based military
transport and activity, including combat
vehicles.

6. A satellite f) is a type of aircraft that uses rotating, or

spinning, wings called blades to fly.

7. A submarine g) is a vehicle that is equipped for
transporting the injured or the sick.

8.A helicopter h) is a large, heavy road vehicle used for
carrying goods, materials, or troops;

Exercise 10. Compose a story on one of the topics (up to 100 words):
1. Classification of vehicles
2. A car or passenger car is a wheeled motor vehicle

3. A lorry (truck) is a motor vehicle designed to transport cargo.
Lesson 6

Merta 3aHATTS: BMITH BUKOPUCTOBYBATH i1HO3€MHY MOBY, BKIIFOYAIOUYH YCHY Ta ITHCEMOBY
¢dopmu B 00Cs131 IPOrpaMHUX BUMOT B MMPOAYKTUBHUX Ta PELIEITUBHUX BUIaX MOBIICHHEBOT
JISTTEHOCTI. 37JaTHICTh MPAIFOBATH 3 PI3HUMH JDKEPEJIaMH, PO3IIYKyBaTH, 00poOIsITH,
aHaJi3yBaTH 1 CHHTE3yBaTH OTpUMaHy iH(pOpMaLiio.

Read the text: Introduction to Automobile Construction

Automobiles are made up of several different components. There can be as many as 3,000
parts even in the smallest vehicle. These parts are designed to work in harmony with each other.
Understanding the individual parts of an automobile is a very complex matter. Automobiles are
comprised of the following main components: the body, the engine, the chassis, the electric
equipment, and the additional equipment.
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Automobile construction is the study of how motor vehicles are designed, built, and
assembled. It combines principles from mechanical engineering, materials science, electronics,
and manufacturing. Understanding automobile construction helps students learn how different
vehicle systems work together to provide safe, efficient, and comfortable transportation.

A modern automobile consists of several major systems. The most important are the chassis, the
engine, the transmission, the suspension, the steering system, braking system, electrical system,
and body structure. Each system has a specific function, but all must operate together for the
vehicle to function properly.

The chassis is the basic supporting structure of the vehicle. It carries the engine, the
transmission, the suspension, and the body. In many modern cars, the chassis and body are
combined into a single structure called a monocoque or unibody, which improves strength and
reduces weight. The chassis must be strong enough to withstand loads, vibrations, and impacts
during driving.

The engine is the power source of the automobile. Most vehicles use internal combustion
engines, which convert chemical energy of fuel into mechanical energy. The main parts of an
engine include the cylinder block, the pistons, the crankshaft, the camshaft, the valves, and the
fuel system. The engine produces rotational motion, which is transmitted to the wheels to move
the vehicle.

The transmission system transfers power from the engine to the wheels. It allows the
vehicle to operate efficiently at different speeds and loads. Transmissions can be manual or
automatic. Key components include the clutch or the torque converter, the gearbox, the
driveshaft, the differential, and the axles. The differential allows the wheels to rotate at different
speeds while turning.

The suspension system connects the wheels to the vehicle body and absorbs shocks from
road irregularities. It improves ride comfort, stability, and handling. Common suspension
components include springs, shock absorbers, control arms, and stabilizer bars. A well-designed
suspension helps maintain tire contact with the road.

The steering system enables the driver to control the direction of the vehicle. It consists of
the steering wheel, the steering column, the steering gear, and the linkages. Many vehicles use
power steering systems, which reduce the effort required to turn the wheels.

The braking system is a critical safety system. It slows down or stops the vehicle by
converting kinetic energy into heat through friction. Modern cars use hydraulic braking systems
with disc or drum brakes. Additional systems such as ABS (Anti-lock Braking System) improve
control during emergency braking.

The electrical system supplies power to start the engine and operate lights, instruments,
sensors, and electronic control units. It includes the battery, the alternator, the starter motor, the
wiring, and the electronic components.

Finally, the body structure provides space for passengers and cargo while protecting
occupants during accidents. It is designed using lightweight but strong materials such as steel,
aluminum, and composites. Aerodynamics and aesthetics are also important considerations in
body design.
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In conclusion, automobile construction involves the integration of multiple systems working
together. A basic understanding of these systems is essential for students beginning their studies

in automotive engineering or vehicle technology.

AUTOMOBILE

raof

sun roof
windshield

outside mirror
windshield wiper

hood

grill
head light

bumper

license plate
indicator light

shield

front wheel
fender

Exercise 1. Read and memorize using a dictionary:

aerodynamic

be comprised of
body

brakes

casting

chassis
transmission
suspension
steering system
braking system
consume

convert

cooling system
crank mechanism
electric equipment
engine

fuel

fuel tank
gas-distributing mechanism
ignition system
lubrication system

hub cap

door
post

trunk
tail light
back fender

quarter window

roof post

window

door handle

~ door

outside mirror

34



metal sheet

pedal

starting system
system of fuel supply
wheel

piston

crankshaft

camshaft

valve

Exercise 2. Answer the questions:

1.How many parts can even the smallest car have?

2. How are these parts designed?

3. What are automobiles comprised of?

4. What is automobile construction?

5.What does it combine?

6. What does understanding of automobile construction help students learn?
7. What are the most important major systems of a modern automobile?
8. What is the basic supporting structure of the vehicle?

9. Why does the chassis have to be strong enough?

10.What is the power source of the automobile.?

11.Why do most vehicles use internal combustion engines?

12. What do the main parts of an engine include?

13. What does the engine produce?

14. What does the transmission system transfer?

15. What does the differential allow the wheels to do?

16. What does the suspension system connect?

17. What does the steering system enable the driver to control?

18.Why do many vehicles use power steering systems?

19. The braking system is a critical safety system, isn't it? What does the braking system slow
down or stop?

20. What do additional systems such as ABS (Anti-lock Braking System) improve?
21. What does the electrical system supply?

22. What does the electrical system include?

23.What does the body structure provide?

Exercise 3. Match the left part with the right:

1. Automobiles a) has a specific function, but all must operate
together for the vehicle to function properly.

2.An automobile construction b) are comprised of the following main
components: the body, engine, chassis,
electric equipment, and additional equipment.
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3. Each system ¢) use hydraulic braking systems with disc or

drum brakes

4. Transmissions d) is the study of how motor vehicles are
designed, built, and assembled.

5. Common suspension components e) are also important considerations in body
design.

6. A well-designed suspension f) can be manual or automatic.

7. Modern cars g) provides space for passengers and cargo
while protecting occupants during accidents.

8. A body structure h) the integration of multiple systems working
together.

9. Aerodynamics and aesthetics 1) helps maintain tire contact with the road.

10. Automobile construction involves J) include springs, shock absorbers, control

arms, and stabilizer bars.

Exercise 4. Open brackets using the right words:

The engine is the power source of the automobile. Most vehicles (use| apply) internal
combustion engines, which (convert| transform) the chemical energy of fuel into mechanical
energy. The main parts of an engine (include| contain) the cylinder block, the pistons, the
crankshaft, the camshaft, the valves, and the fuel system. The engine (produces| generates)
rotational motion, which is transmitted to the wheels to move the vehicle.

The transmission system (transfers | shifts) power from the engine to the wheels. It allows
the vehicle to (operate | run) efficiently at different speeds and loads. Transmissions can be
manual or automatic. Key components include the clutch or the torque converter, the gearbox,
the driveshaft, the differential, and the axles. The differential allows the wheels to (rotate |
revolve) at different speeds while turning.

Exercise 5. Complete the sentences with the suggested words: control, use, critical, stops,
improve. connects, include, helps.

The suspension system 1 the wheels to the vehicle body and absorbs shocks
from road irregularities. It improves ride comfort, stability, and handling. Common suspension
components 2 the springs, the shock absorbers, the control arms, and the
stabilizer bars. A well-designed suspension 3 maintain tire contact with the
road.

The steering system enables the driver 4 the direction of the vehicle. It consists
of the steering wheel, the steering column, the steering gear, and the linkages. Many vehicles
5 power steering systems, which reduce the effort required to turn the wheels.

The braking system is a 6 safety system. It slows down or 7 the
vehicle by converting kinetic energy into heat through friction. Modern cars use hydraulic
braking systems with disc or drum brakes. Additional systems such as ABS (Anti-lock Braking
System) 8 control during emergency braking.

Exercise 6. Match English words and word-groups with their definitions.
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1.A chassis a) is a machine with moving parts that
converts power into motion, especially one
that supplies motive power for a vehicle.

2.An engine b) is the intricate network of wires, circuits,
and components (battery, alternator, starter,
fuses, sensors, ECU) that generates, stores,
and distributes electrical power to start the
engine, run accessories (lights, radio, AC),
and operate modern electronic controls, acting

o

as the vehicle's "nervous system".

3.A transmission c¢) is the frame of a vehicle, usually including
the wheels and engine, onto which the metal
covering is fixed.

4.A suspension d) is the mechanism by which power is
transmitted from an engine to the axle in a
motor vehicle.

5. A steering system e) is a crucial assembly of mechanical,
hydraulic, or electronic components that
controls a vehicle's speed, bringing it to a safe
stop or holding it stationary by converting its
kinetic energy into thermal (heat) energy,
primarily through friction.

6 .A braking system f) is the system of springs and shock
absorbers by which a vehicle is supported on
its wheels.

7. A car's electrical system g) is a vehicle's mechanism for directional

control, converting the driver's rotational
input from the steering wheel into the angular
movement of the wheels.

8. A car's body structure h) is its fundamental skeletal framework,
integrating the chassis (frame) and outer
panels into one unit (unibody) or as separate
components (body-on-frame) to provide
strength, safety, shape, and a platform to
mount all other parts, protecting occupants
and cargo from external forces and ensuring
stiffness and durability for a good ride.

Exercise 7. Render the following sentences into Ukrainian.

1. The body of the car is an enclosed space where the driver and the passengers are seated and
some loads are located. The shape of the car body is aerodynamic to make the vehicle able to
move faster.

2. The engine is a machine designed to convert energy into useful mechanical motion. In
common usage, an engine burns or otherwise consumes fuel. The engine may also serve as a
“prime mover”, a component that transforms the flow or changes in pressure of a fluid into
mechanical energy. The engine consists of a number of mechanisms and systems. Principal
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mechanisms are the following: a crank mechanism and a gas-distributing mechanism. Principal
systems of the automobile are system of fuel supply, lubrication system, cooling system, ignition
system, starting system.

3. Chassis is designated to provide the motion of the car. It consists of transmission, running
gear, steering system. Electric equipment belongs to the chassis relatively as it functions not only
in the chassis but in the car body and engine.

4. One of the most vital parts of an automobile is the fuel tank. The fuel tank stores and supplies
fuel to the engine, and this is needed to make the car run.

5. Brakes are also a very important part of a vehicle when it comes to safety and being able to
avoid accidents. Steel of very high quality is used to make brakes, in order to increase the
performance of rollers used to apply brakes. An important part of the brake system is the pedal
assembly.

6. Finally, there are wheels of the vehicle. Wheels come in many different designs. Generally,
there are two categories of wheels. These two categories are machine castings and stamped metal

sheet. There are some wheels that are a combination of both.

Exercise 8. Translate the following words into English:

. rajabMa

. IBUTYH

. €JICKTpUYHE 00JIaTHAHHS

. KOJIECO

. MaCTUJIbHa CUCTEMaA

. [TIaJIBHC

. I€aalib

1
2
3
4
5. Ky30B
6
7
8
9

. CUCTEMA XUBJICHHSA

10. cuctema 3anajeHHs

11. cucrema OXOJIOIKCHHA

12. cucremMa mycky

13. ckmamgatucs (3)

14. maci

15. xogoBa yacTuHa

16. cucrema kepyBaHHS

Exercise 9. Translate the following words into Ukrainian:

1. aerodynamic

2. casting

3. consume
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. convert

. crank mechanism

. fuel tank

. gas-distributing mechanism

. Tunning gear

O| 0| I N | &

. starting system

10. steering system

11. system of fuel supply

Exercise 10. Complete the following sentences:

1. The engine is a machine designed to

2. An important part of the brake system is

3. Automobiles are comprised of

4. Brakes are

5. Chassis consists of transmission, running gear, and
6. Chassis is designated to provide

7. The body of the car is

8. The engine consists of

9. The fuel tank stores and supplies

10. Wheels come

Exercise 11. Decide whether the following sentences are true or false:

1. An engine is designed to convert energy into useful mechanical motion.

2. Automobiles are comprised of the following main components: the body, the transmission, the
steering system, the engine and the electric equipment.

3. Automobiles are made up of several similar components.

4. Brakes are made of rubber, plastic or plasticine.

5. Chassis consists of transmission, running gear and steering system.
6. The body is a special place only for the driver.

7. The engine consists of crank mechanism, gas-distributing mechanism, system of fuel supply,
lubrication system, cooling system, ignition system and starting system.

8. The fuel tank stores and supplies fuel to the engine.
9. The shape of the car body is aerodynamic to make the vehicle able to brake quickly.
10. Wheels come in the only design. It is stamped metal sheet.

Exercise 12. Compose a story on one of the topics (up to 100 words):

1.Automobile construction involves the integration of multiple systems working together.
2.Describe the anatomy of the car

Lesson 7
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Merta 3aHATTS: BMITH BUKOPUCTOBYBATH 1HO3EMHY MOBY, BKJIFOUAIOUH YCHY Ta MUCbMOBY ()OpPMHU B
00cs131 TporpaMHUX BUMOT B MPOIYKTUBHUX Ta PEIENTUBHUX BUJIaX MOBIICHHEBOI JISTTHOCTI.
31aTHICTh MPALIOBATH 3 PI3HUMH JDKEpETIaMU, PO3IIyKyBaTH, 00pOoOsATH, aHATI3yBaTH 1
CHHTE3YyBaTH OTPUMaHy iH(}OpMaIlito.

Read the text: Car Body. Car Classification According to the Body Type

The body of the car is a fundamental part fixing all units and mechanisms, interior and exterior
equipment (safety belts, rear-view mirrors, windshield wiper, etc.). In general, all these parts of
the car are located on the body. That’s way the body is called integral. It provides the space for a
driver, passengers and loads. The bodies of the modern cars are different and multifunctional.

The most popular type of the car body is sedan (hardtop). It is the four-door or two-door, B-pillar
body. The boot is separated from the part where the driver and passengers sit.

Estate car (universal) is similar to sedan but the part where the driver and passengers sit is bigger
and comprises the boot. The fifth vertical door is designated to open and close the boot.

Pickup is a small truck. Instead of the boot it has open truck body separated from the driver’s
space by stationary partition.

Hatchback is a motor vehicle with a sloping door at the back that opens upwards. Hatchback has
features of sedan and estate car. It looks like sedan but the line of the back window and the boot
are rectified.

Coupe speculates to two-door body with one row of full-size seats. There is one more row of the
seats in the back but they are smaller and designated to carry the children. Nowadays the back
seats come into full-size as well. Coupe is widespread among different types of the car:
high-speed sports cars, small family cars, etc.

Limousine is a hardtop car with enlarged passengers’ space. It is separated from the part where a
driver sits by glass partition. The passengers can accommodate opposite to each other. Usually
limousine is considered to be executive and luxury car.

Cabriolet is a car with a roof that can be folded down or removed. Roadster is convertible sports
car. The vehicle is stylish, dynamic but it is not designated for racing.

Spider means type of a convertible racing. The motor vehicle is remarkable for its simplicity and
it is not loaded with different options.

Minivan is a large car, like a van, designed to carry up to eight people; and microvan is smaller
than minivan.

sports car

@ @

convertible
hardtop

@

pick-up truck
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Car Classification According to the Overall Dimensions

The motor vehicles are divided into 6 groups in accordance with their overall dimensions. They
are indicated by Latin letters: A, B, C, D, E, F.

The group A includes small cars. Their length is not less than 3.6 meters, and the width is up to
1.6 meters (“Daewoo Matiz”, “Honda Jazz”, “Renault Twingo”).

Cars 3.6-3.9 meters long and 1.5—-1.7 meters wide belong to the group B. Most of these cars
have hatchback body (three-door of five-door body) and they are usually all-wheel drive vehicles
(FIAT “Punto”, “Opel Corsa”).

The group C includes cars 3.9-4.4 meters long and 1.7-1.8 meters wide. This group is also
called “golf-class” named after “Volkswagen Golf”. Other cars of the group C are the following:
“Renault Megane”, “Opel Astra”, “Ford Focus”.

The group D unites cars 4.4-4.7 meters long and 1.7-1.8 meters wide. These cars are the
following: “Audi A4”, “Opel Vectra”, “Volkswagen Passat”.

The group E includes motor vehicles with the length of more than 4.6 metres and width of more
than 1.7 meters. “Opel Omega”, “Renault Safrane” belong to the group E.

The group F includes cars more than 4.6 metres long and 1.7 meters wide. These vehicles are
considered to be luxury and execute cars: “Jaguar XJ8”, “Mercedes-Benz S500/ S6007,
“Rolls-Royce”, “Audi A8”.

It is necessary to admit that there are some other types of automobiles with variations of car
bodies: cabriolet, coupe, estate car, off-road car. They form separate groups of vehicles.
Exercisel. Read and memorize using the dictionary:

be separated from

boot

B-pillar body

cabriolet — [ kabria(u)'ler]

comprise

convertible

coupe — [ku:p]

enlarged

estate car (universal)

executive car

exterior

full-size

fundamental

hatchback

A hatchback is a car with an extra door at the back which opens upwards.

high-speed

integral

interior

limousine [lima'zi:n]

A limousine is a large and very comfortable car.

Limousines are usually driven by a chauffeur and are used by very rich or important people.
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loaded with options

luxury car

microvan

minivan

multifunctional

partition

pickup

rear-view mirror

rectified

remarkable

roadster

roof

safety belt

sedan (hardtop) [s1'den]

A sedan is a car with seats for four or more people, a fixed roof, and a boot that is separate from
the part of the car that you sit in.
sloping

spider

stationary

truck

windshield wiper

Exercise 2. Answer the following questions:

1. What is the body of the car?

2. Where are all these parts of the car located in general?

3. The bodies of modern cars are different and multifunctional, aren’t they?

4.What is the most popular type of the car body?

5. Is estate car (universal) similar to sedan? What can you say about the part where the driver and
passengers sit?

6.What is the fifth vertical door designated?

7. Is pickup a small truck?

8. What does a pickup have instead of the boot?

9. What is a hatchback?

10. What does a coupe involve?

11. Where is a coupe widespread?

12. What is a limousine?

13. What is a cabriolet?

14. Is roadster a convertible sports car? Roadster is not designated for racing, is it?

15. What does spider mean?

16. What is a minivan? How many passengers can a minivan carry up? Is a microvan smaller or
larger than a minivan?

Exercise 3. Decide whether the following sentences are true or false:

1. The motor vehicles are divided into 8 groups in accordance with their overall dimensions.

2. The group A includes small cars. Their length is not less than 3.6 meters, and the width is up
to 1.6 meters

3. Cars 3.6-3.9 meters long and 1.5—1.7 meters wide belong to the group A.
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4. The group B includes cars 3.9-4.4 meters long and 1.7-1.8 meters wide. This group is also
called “golf-class” named after “Volkswagen Golf”.

5. The group D unites cars 4.4—4.7 meters long and 1.7—1.8 meters wide. These cars are the
following: “Audi A4”, “Opel Vectra”, “Volkswagen Passat”.

6. The group E includes motor vehicles with the length of less than 4.6 meters and width of less
than 1.7 meters. “Opel Omega”, “Renault Safrane” belong to the group E.

7. The group F includes cars more than 4.6 meters long and 1.7 meters wide. These vehicles are
considered to be luxury and execute cars: “Jaguar XJ8”, “Mercedes-Benz S500/ S600”,
“Rolls-Royce”, “Audi A8”.

Exercise 4. Match the words with their definitions:

1.A cabriolet

a) is defined as a closed roof, 2-door
passenger car with a three-box body for the
engine and the passenger compartment.

2.A coupe

b) a car with a door across the full width at
the back end that opens upwards to provide
easy access for loading.

3. An estate car

c) is a car with a roof that folds down.

4. A hatchback

d) is a type of vehicle designed to be used on
rough or uneven surfaces, like dirt trails or
rocky terrain, rather than on smooth roads.
off-road vehicle

5. A limousine (or limo)

e) is a big car with a large space for bags
behind the back seat.

6. A minivan

f) is a low-built car designed for performance
at high speeds, often having a roof that can be
folded back.

7. An off-road car (or Off-Road Vehicle,
ORV)
BHEJIOPO’KHUK, BE371eX01"

g) is a large, chauffeur-driven luxury vehicle
with a partition between the driver
compartment and the passenger compartment
which can be operated mechanically by hand
or by a button electronically.

8.A pickup

h) is a large, family car whose seats can be
moved or removed, for example, so that it can
carry large loads.

9.A roadster

1) is an open two-seat car with emphasis on
sporting appearance or character.

10. A sedan j) is a medium-sized motor vehicle, typically
without side windows in the rear part, for
transporting goods.

11.A spider k) is an open-top car with two seats.

12. A sports car

1) is a large, heavy road vehicle used for
carrying goods, materials, or troops; a lorry.
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13.A truck m)is a 4-door passenger car with a trunk that
is separate from the passengers with a
three-box body: the engine, the area for
passengers, and the trunk.

14. A van n) a small truck that has an open back with
low sides

Exercise 5. Fill in the gaps in the sentences with the words from the box:

equipment, provides, partition, sloping, high-speed,

enlarged, executive, roof, convertible, designed

1. Cabrioletisacarwitha 1  that can be folded down or removed.

2. Coupe is widespread among different types of the car: 2 sports cars, small family cars,
etc.

3. Hatchback is a motor vehicle witha 3 door at the back that opens upwards.

4. Limousine belongs the group F of 4 and luxury cars.

5. Limousine is a hardtop car with 5 passengers’ space.

6. Minivanis alargecar 6 to carry up to eight people.

7. Pickup has open truck body separated from the driver’s space by stationary 7 .

8. Roadster is a stylish and dynamic 8  car.

9. The body of the car is a fundamental part fixing all units and mechanisms, interior and exterior

10. The car body 10 the space for a driver, passengers and loads.
Exercise 6. Put the following active sentences into passive:

1. Gas tank stores extra gas.

2. He uses rearview mirror to look backward.

3. Instrument panel gives information on the state of a vehicle.

4. Power steering amplifies the movements of the steering wheel.
5. Radiator cools the motor.

6. Shock absorber reduces shocks.

7. The control panel shows the work of a car.

8. This button controls the radio.

9. Transmission carries engine power to axles.

10. Turn signal level operates the turn signals.

Exercise 7. Translate the following sentences into English:

. CyMKH CTaBIATh y OaraKHUK.

. 3namaHuil aBTOMOO1Ib OyKCUPYETHCS B MaiCTEPHIO.

. [loTy>XHICTh ABUT'YHA BUMIPIOETHCSI KIHCBKUMU CHIJIAMHU.

. J1o naxy aBTOMOO1IS MPUKPIMTICHUH Oara>kKHUK.

. bensun BupoOs€eTHCS 3 HAPTH.

. Benuki BaHTaX1 NepeBO3sATHCs aBTOIOI3/1aMU.

. I[To3anuigxoBUK — 11€ aBTOMOO1Ib, 1110 MPU3HAYCHUH /TSI IEPECYBAHHS MO OE3I0PIAIKIO.
. baraxuuk BiAAiIeHUII Bi caoHy.

. 'Y kaOpioneTi 1aX OIyCKaeThCs.

O 0 1IN DN K W~
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10. TTacaxxupu po3TaLIOBYIOTHCS HA 33 JHHOMY CHJIIHHI.
Exercise 8. Match the following words to make proper combinations.

1. convertible a) vehicles

2. motor b) options

3. different ¢) truck body

4. to carry up to d) window

5. open e) racing

6. sloping f) seats

7. estate g) car

8. the back h) sports cars

9. full-size 1) eight people

10. high-speed J) space

11. enlarged passengers’ space k) partition

12. glass partition 1) door
Exercise 9. Compose a story on one of the topics (up to 100 words):

1. Car Body
2. Car Classification According to the Body Type

3. Car Classification According to the Overall Dimensions

Lesson 8

Mera 3aHATTS: BMITH BUKOPHCTOBYBAaTH iHO3EMHY MOBY, BKJIIOYAal04H YCHY Ta IUCbMOBY ()OPMU B
00cCs131 IPOrpaMHUX BUMOT B MMPOAYKTUBHUX Ta PELIEITUBHUX BHIAX MOBJICHHEBOI JISUTBHOCTI.
3/IaTHICTH TPAIIOBATH 3 PI3SHUMU JKEPEIaMu, pO3IIyKyBaTH, 00pOoOIATH, aHaJI3yBaTH 1
CHHTE3yBaTu OTPUMaHy iH(pOpMaLilo.

Read the text: Internal Combustion Engines

Engines. The most common types of engine for land vehicles are the petrol engine and the diesel
engine.

Petrol engines are usually lighter and smaller than diesel engines. This makes them cheaper
and this is why most cars and motorbikes use petrol engines. Petrol engines are also less noisy
than diesel engines. They usually go faster. On the other hand, diesel engines use less fuel and
last longer than petrol engines and this is why larger vehicles such as trucks and trains use them.
They are also safer than petrol engines because there is less danger of fire.

There are two main types of petrol engine — 4-stroke and 2-stroke. All cars and larger
motor-cycles use 4-stroke engines. But most smaller motorbikes use 2-stroke engines. These are
lighter and smaller than 4-stroke engines and are therefore cheaper.

The internal combustion engine is an engine in which the combustion of a fuel occurs with
an oxidizer (usually air) in a combustion chamber. In an internal combustion engine, the

expansion of the high temperature and pressure gases, which are produced by the combustion,
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directly applies force to component of the engine, such as the pistons, and by moving it over a
distance, generates useful mechanical energy.

A large number of different designs for internal combustion engines have been developed
and built, with a variety of different strengths and weaknesses. Powered by an energy-dense fuel
(which is very frequently petrol) the internal combustion engine delivers an excellent
power-to-weight ratio with few disadvantages. The real strength of internal combustion engines
is in mobile application and they dominate as a power supply for cars, aircraft, and boats, from
the smallest to the largest. Where very high power-to-weight ratios are required, internal
combustion engines appear in the form of gas turbine. These applications include jet aircraft,
helicopters, large ships and electric generators.

All internal combustion engines depend on the exothermic chemical process of combustion:
the reaction of a fuel, typically with oxygen from the air. The combustion process typically
results in the production of a great quantity of heat. Internal combustion engines require ignition
of the mixture, either by spark ignition or compression ignition.

Petrol engine ignition systems generally rely on a combination of a lead-acid battery and an
induction coil to provide a high-voltage electrical spark to ignite the air-fuel mix in the engine’s
cylinders. This battery is recharged during operation using an electricity-generating device such
as an alternator or generator driven by the engine. Petrol engines take in a mixture of air and
petrol and compress it, then use a spark plug to ignite the mixture when it is compressed by the
piston head in each cylinder.

Automobile engine is a set of mechanisms and systems. Principal mechanisms are the
following: crank mechanism and gas-distributing mechanism. Principal systems of the
automobile are system of fuel supply, lubrication system, cooling system, ignition system,
starting system.

The most spread types of internal combustion engines are two-stroke engine and four-stroke
engine. Two-stroke engines are widely used in snowmobiles, mopeds, and many motorcycles.
Two-stroke engines have the advantage of an increased specific power ratio, typically around 1.5
times that of a typical four-stroke engine. The largest internal combustion engines in the world
are two-stroke diesels, used in some locomotives and large ships. Two-stroke system manages to
pack one power stroke into every two strokes of the piston (up-down). This is achieved by
exhausting and re-charging the cylinder simultaneously. The steps involved here are:

1. Intake and exhaust occur at bottom dead center. Some form of pressure is needed.

2. Compression stroke: Fuel-air mix compressed and ignited.

3. Power stroke: piston is pushed downwards by the hot exhaust gases.

Engines based on the four-stroke have one power stroke for every four strokes
(up-down-up-down) and employ spark plug ignition. Combustion occurs rapidly, and during
combustion the volume varies little. They are used in cars, larger boats, some motorcycles, and
many light aircraft. They are generally quieter, more efficient, and larger than their two-stroke

counterparts.

The steps of the system involved here are:
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1. Intake stroke: air and vaporized fuel are drawn in.

2. Compression stroke: fuel vapor and air are compressed and ignited.

3. Combustion stroke: fuel combusts and piston is pushed downwards.

4. Exhaust stroke: exhaust is driven out. During the 1st, 2nd, and 4th stroke the piston is relying
on power and the momentum generated by the other pistons. In that case, a four-cylinder engine

would be less powerful than a six or eight-cylinder engine.

Exercisel. Study the following words and word combinations:

apply

charge

combustion

combustion chamber
compression ignition
cooling system

crank mechanism

device

energy-dense fuel

engine

exhaust

exothermic chemical process
expansion

four-stroke engine

fuel

gas-distributing mechanism
generate

high-voltage electrical spark
ignite

ignition system

induction coil

intake

internal combustion engine
lead-acid battery
lubrication system

oxidizer

petrol

piston

ratio

spark ignition

spark plug

starting system

stroke

system of fuel supply
two-stroke engine

vaporize

Exercise 2. Translate the following words into English:

1. akymynsaTop
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. Ta30PO3MOITFHII MEXaHI13M

. IBUTYH BHYTPIIIHBOTO 3TrOPaHHs

. iCKpOBC 3allaJItOBaHHA

. KOTYIIKA 3allaJIlOBaAHHA

. CUCTEMA 3MallICHHA

. ITIaJIbHC

2
3
4
5
6. KpUBOIIMITHO-IIATYHHUH MEXaHI3M
7
8
9

. IOPIIEHb

10. cBiuka 3anaarOBaHHA

11. cucrema KUBJIEHHSI

12. cucrema 3amaatOBaHHS

13. cucrema OXOJIOKEHHS

14. cucrema nmycky

15. 4OTUPUTAKTHUNA JBUTYH

Exercise 3. Translate the following words into Ukrainian:

Charge, combustion, device, dense, exhaust, generate, ignite, induction, coil, intake, petrol,
piston, ratio, plug, stroke, fuel supply

Exercise 4. Answer the following questions:

1. What are the most common types of engine for land vehicles?

2. Petrol engines are usually lighter and smaller than diesel engines, aren't they?

3. Why do most cars and motorbikes use petrol engines?

4. Petrol engines are also less noisy than diesel engines, aren’t they? Do they usually go faster?
5. Why do larger vehicles such as trucks and trains use diesel engines?

6. Why are diesel engines safer than petrol engines?

7. How many types of petrol engine are there?

8. All cars and larger motor-cycles use 4-stroke engine, don't they?

9.Why do most smaller motorbikes use 2-stroke engines?

10. What is the internal combustion engine?

11. How many different designs for internal combustion engines have been developed and built?
12. What is the real strength of internal combustion engines?

13.What do all internal combustion engines depend on?
Exercise 5. Decide whether the following sentences are true or false:

1. The combustion process typically results in the production of a great quantity of cold.

2. Internal combustion engines require ignition of the mixture, either by spark ignition or
compression ignition.
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3. Petrol engine ignition systems generally rely on a combination of a lead-acid battery and an
induction coil to provide a low-voltage electrical spark to ignite the air-fuel mix in the engine’s
cylinders.

4. Petrol engines take in a mixture of air and petrol and compress it, then use a spark plug to
ignite the mixture when it is compressed by the piston head in each cylinder.

5. Automobile engine is a set of mechanisms and systems.
6. Principal mechanisms are the following: crank mechanism and gas-distributing mechanism.
7. The most spread types of internal combustion engines are four-stroke engines.
8. Two-stroke engines are widely used in locomotives and large ships.
9. All cars and larger motor-cycles use 2-stroke engines.

10. But most smaller motorbikes use 4-stroke engines. These are heavier and larger than
2-stroke engines and are therefore more expensive.

Exercise 6. Complete the sentences below with the suggested words: chemical process,
mechanical energy, spark ignition, induction coil, combustion chamber, internal combustion,
mobile application.

1. All internal combustion engines depend on the exothermic 1 of combustion.

2. In an internal combustion engine the expansion of the high temperature and pressure gases
generates useful 2

3. Internal combustion engines require ignition of the mixture, eitherby 3 or compression
ignition.
4. Petrol engine ignition systems generally rely on a combination of a lead-acid battery and an

4

5. The combustion of fuel occurs with airina 5
6. The most spread types of __ 6 engines are two-stroke engine and four-stroke engine.

7. The real strength of internal combustion engines is in 7

Exercise 7. Match the words with their definitions:

1. battery a) is a physical property of matter that causes
it to experience a force when placed in an
electromagnetic field.

2. electric charge (symbol q, sometimes Q) b) is a device that is placed inside a car
engine, clock, radio, etc. and that produces the
electricity that makes it work

3. combustion engines ¢) is a material such as coal, gas, or oil that is
burned to produce heat or power.

4. crankshaft d) are defined as engines that convert fuel into
mechanical energy through the process of
combustion, where a fuel-air mixture ignites
and burns, resulting in the production of
combustion products and the generation of
power during the expansion stroke.

5. cylinder e) are defined as the gaseous emissions
released from a vehicle's engine.
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6. exhaust gases f) is a vital part of the engine. It's a chamber
where fuel is combusted and power is
generated.

7. fuel g) is a machine that converts one form of
energy into another, especially mechanical
energy into electrical energy, as a dynamo, or
electrical energy into sound, as an acoustic
generator. a person or thing that generates.

8. generator h) is the amount of energy transferred or
converted per unit time. In the International
System of Units, the unit of power is the watt,
equal to one joule.

9. ignition systems 1) is a mechanical component used in a piston
engine to convert the reciprocating motion
into rotational motion.

10. piston j) a device in an engine that produces an
electrical spark that lights the fuel and makes
the engine start

11. power k) is a part of an engine that moves up and
down inside a cylinder.

12. spark plug 1) are used by heat engines to initiate
combustion by igniting the fuel-air mixture.

Exercise 8. Ask questions to the given answers:

1. Question: ?

Answer: All internal combustion engines depend on the exothermic chemical process of
combustion: the reaction of a fuel, typically with oxygen from the air.

2. Question: ?

Answer: This battery is recharged during operation using an electricity-generating device such as
an alternator or generator driven by the engine.

3. Question: ?
Answer: Two-stroke engines are widely used in snowmobiles, mopeds, and many motorcycles.
4. Question: ?

Answer: The largest internal combustion engines in the world are two-stroke diesels, used in
some locomotives and large ships.

Exercise 9. Find synonyms to the following words.

internal, directly, different, frequently, deliver, appear, quantity, generally, principal, widely

amount, commonly, main, extensively, inner, immediately, various, often, provide, emerge.
Exercise 10. Compose a story on one of the topics (up to 100 words):

1. Automobile engine

2. The internal combustion engine
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3. The most spread types of internal combustion engines.
Lesson 9

Merta 3aHATTS: BMITH BUKOPUCTOBYBATH 1HO3EMHY MOBY, BKIIFOYAIO4YH YCHY Ta ITMCBMOBY ()OpPMHU B
00Cs31 MPOrpaMHUX BUMOT B MMPOAYKTUBHUX Ta PELENITUBHUX BHIAX MOBJICHHEBOI JISUTBHOCTI.
3JIaTHICTH TPAIIOBATH 3 PI3HUMHU JKEpPEIaMu, pO3IIyKyBaTH, 00pOoOIATH, aHaJi3yBaTH 1
CUHTE3yBaTH OTPUMaHy iH(OpMAILiIO.

Read the text: Transmission

The transmission provides speed and torque conversions from a rotating power source to another
device using gear ratios. The term transmission refers to the whole drive train, including
gearbox, clutch, prop shaft (for rear-wheel drive), differential and final drive shafts. The most
common use is in motor vehicles, where the transmission adapts the output of the internal
combustion engines to the drive wheels. The transmission reduces the higher engine speed to the
slower wheel speed, increasing torque in the process. Transmissions are also used on pedal
bicycles, fixed machines, and anywhere else rotational speed and torque needs to be adapted.

Often, a transmission will have multiple gear ratios, with the ability to switch between them as
speed varies. This switching may be done manually (by the operator), or automatically.
Directional (forward and reverse) control may also be provided. Single-ratio transmissions also
exist, which simply change the speed and torque (and sometimes direction) of motor output.

In motor vehicle applications, the transmission will generally be connected to the crankshaft of
the engine. The output of the transmission is transmitted via driveshaft to one or more
differentials, which in turn drive the wheels. While a differential may also provide gear
reduction, its primary purpose is to change the direction of rotation.

The need for a transmission in an automobile is a consequence of the characteristics of the
internal combustion engine. Engines typically operate over a range of 600 to about 7,000
revolutions (though this varies, and is typically less for diesel engines), while the car’s wheels
rotate between 0 rpm and around 1,800 rpm. Furthermore, the engine provides its highest torque
outputs approximately in the middle of its range, while often the greatest torque is required when
the vehicle is moving from rest or traveling slowly. Therefore, a system that transforms the
engine’s output so that it can supply high torque at low speeds, but also operate at highway
speeds with the motor still operating within its limits, is required. Transmissions perform this
transformation.

Many transmissions and gears used in automotive and truck applications are contained in a cast
iron case, though more frequently aluminium is used for lower weight especially in cars. There
are usually three shafts: a main shaft, a countershaft, and an idler shaft.

The main shaft extends outside the case in both directions: the input shaft towards the engine,
and the output shaft towards the rear axle (on rear wheel drive cars- front wheel drives generally
have the engine and transmission mounted transversely, the differential being a part of the
transmission assembly.) The shaft is suspended by the main bearings, and is split towards the
input end. At the point of the split, a pilot bearing holds the shafts together. The gears and
clutches ride on the main shaft, the gears being free to turn relative to the main shaft except when
engaged by the clutches.
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Types of automobile transmissions include manual, automatic or semi-automatic transmission.

@ Torque Converter
Engine ' Transmission @°Final Drive

Driveghaft

Rear Wheel Drive Layout

Exercisel. Study the following words and word combinations:

aluminium
approximately
assembly

axle

bearing

case

cast iron
clutch
countershaft
crankshaft
differential
drive train
driveshaft
final drive shaft
forward
front-wheel drive
gear

gear ratio
gearbox

idler shaft
main shaft
manual
mount
operate

prop shaft
rear
rear-wheel drive
reverse
revolution
rotate

shaft
single-ratio
supply
suspend
switch
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torque

transmission

transmit

Exercise 2. Answer the questions.

1.What does the transmission provide?

2.What does the term transmission refer to?

3. What does the transmission reduce?

4. Where are transmissions also used?

5. Where will the transmission generally be connected to the crankshaft of the engine?

6. How do engines typically operate? How do the car’s wheels rotate?

7. The shaft is suspended by the main bearings, and is split towards the input end, isn’t it?
8. What types of automobile transmissions do you know?

9. What does the term “transmission” mean?

Exercise 3. Translate the following words into English:

. iucepenuian

. iATH

. 3aIHBOTIPUBITHUNA

. KopoOKka nepenad

. 00ept (oOepranHs)

. TIepeIaBaTH

. IepETHBOTIPUBITHUMA

. HCPEMHUKATU

O| 0| I N| | ]| W[N] —

. TIIIIHITHUAK

10 npuctpiit

11. pyunnii

12. Tpancmicis

13. ycraHoBmOBaTH

14. 3uermienasa

Exercise 4. Translate the following words into Ukrainian:

. countershaft

. crankshaft

. drive train

. driveshaft

. final drive shaft

. forward

. gear ratio

. idler shaft

O| 0| I N| | | W N —

. main shaft

10. prop shaft
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11. rotate

12. single-ratio

13. suspend

14. torque

Exercise 5. Open brackets choosing the right words: output, speeds, perform, transmission,
operate, wheels, torque, rest.

The need for a 1 in an automobile is a consequence of the characteristics of the
internal combustion engine. Engines typically 2 over a range of 600 to about
7,000 revolutions (though this varies, and is typically less for diesel engines), while the car’s

3 rotate between 0 rpm and around 1,800 rpm. Furthermore, the engine provides
its highest 4 outputs approximately in the middle of its range, while often the
greatest torque is required when the vehicle is moving from 5 or traveling slowly.
Therefore, a system that transforms the engine’s 6 so that it can supply high torque
at low speeds, but also operate at highway 7 with the motor still operating within its
limits, is required. Transmissions 8 this transformation.

Exercise 6. Decide whether the following sentences are true or false:

1. The transmission provides speed and torque conversions from a rotating power source to
another device using differential.

2. The term transmission refers to the whole drive train, including gearbox, clutch, prop shaft
(for rear-wheel drive), differential and final drive shafts.

3. The transmission increases the lower engine speed to the higher wheel speed, increasing
torque in the process.

4. Often, a transmission will have multiple gear ratios, with the ability to switch between them as
speed varies.

5. Directional (forward and reverse) control may also be provided.

6. Engines typically operate over a range of 500 to about 6,000 revolutions (though this varies,
and is typically less for diesel engines), while the car’s wheels rotate between 0 rpm and around
18,000 rpm.

7. Many transmissions and gears used in automotive and truck applications are contained in a
cast iron case, though more frequently aluminium is used for lower weight especially in cars.

8. There are usually four shafts:
9. Types of automobile transmissions include manual and automatic.

10. Many transmissions and gears used in automotive and truck applications are contained in a
gold case.

Exercise 7. Ask questions to the given answers:

1) Question: ?

Answer: The gears and clutches ride on the main shaft, the gears being free to turn relative to
the main shaft except when engaged by the clutches.

2) Question: ?
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Answer: Transmissions are also used on pedal bicycles, fixed machines, and anywhere else

rotational speed and torque needs to be adapted.

3) Question:

?

Answer: A differential may also provide gear reduction; its primary purpose is to change the

direction of rotation.

Exercise 8. Match the words with their definitions:

1. countershaft

a) is a system that allows the drive wheels to
turn at different speeds.

2. differential

b)is a mechanism used to transmit motion
and power from a main driving shaft to an
individual machine,

3. drive line

c) is the system of components in a vehicle
that transfers power from the engine to the
wheels, making the vehicle move.

4. drive train

d) the components of the power train of an
automotive vehicle that are between the
transmission and the differential,

5. driveshaft

e) is a system distributing power equally to
all four wheels, and is most appropriate for
off-road conditions.

6. clutch

f) a mechanism for connecting and
disconnecting an engine and the transmission
system in a vehicle, or the working parts of
any machine.

7. four-wheel drive (4WD or 4x4)

g) equipment in a vehicle that changes the
relation between engine speed (or pedal speed
on a bicycle) and the speed of the wheels
moving forwards or backwards

8. gear

h) a component for transmitting mechanical
power, torque, and rotation, usually used to
connect other components of a drivetrain that
cannot be connected directly.

9. main shaft

1) is a system that applies engine power to the
front wheels of a vehicle.

10. rear-wheel drive (RWD)

Jj) is a mechanical component used in a piston
engine to convert the reciprocating motion
into rotational motion.

11. front-wheel drive

k)is a force that causes something to rotate.

12. crankshaft

1) helps deliver the power from an engine to
the wheels.

13. revolution

m) a set of parts in a motor vehicle or bicycle
that control how fast the wheels turn.
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14. torque n) is one complete circular turn of the engine's
internal components, specifically the
crankshaft. The engine's speed is measured in
Revolutions Per Minute (RPM).

15. A car's transmission 0) is a shaft that transmits motion to other
parts without altering speed or torque

16. idler shaft p) is a form of engine and transmission
layout used in motor vehicles, in which the
engine drives the rear wheels only.

Exercise 9. Render the following sentences into Ukrainian.

1. Manual transmissions cost less than automatics to begin with. When you go to a car dealer you
will notice that the manual version of the same model is about a thousand dollars cheaper. In the
long run, manuals require less service, thus making maintenance cheaper too.

2. Any mechanic can tell you that working on a manual transmission is much easier than
working with automatic gearboxes. So the repair costs for automatics are significantly higher.

3. Manuals — if properly operated — will go hundreds of thousands of kilometers without
problems. The lubricant needs to be replaced periodically but not as frequently as in automatics.

4. With automatic transmissions, at stop lights you have to keep your foot on the brake pedal
otherwise the start keeps rolling forward. The main difference in operating a car with a manual
vs one with automatic transmission is that you need to shift gears based on the vehicle’s speed
and this requires the use of the clutch pedal and the gear shift.

5. Automatics also have a clutch except instead of a clutch pedal, a torque converter is used to
separate the engine from the transmission — and it all happens automatically without the need of
driver input. Speaking of driver input: manual enthusiasts need all their pride and discipline in
traffic jams when they need to shift gears every minute for hours.

Exercise 10. Compose a story on one of the topics (up to 100 words):
1. Manual and Automatic Transmission.

2. The term transmission refers to the whole drive train.

Lesson 10.

Merta 3aHATTS: BMITH BUKOPHCTOBYBATH iHO3EMHY MOBY, BKJIFOUAIOUH YCHY Ta MUCHMOBY (OPMH
B 00cs31 IPOrpaMHUX BUMOT B IPOJYKTUBHUX Ta PELENTUBHUX BUAAX MOBJIEHHEBOI AISJIBHOCTI.
37aTHICTh MpalfoBaTd 3 PI3HUMHU JDKEpelIaMu, pO3IIYKyBaTH, OOpOOJATH, aHalizyBaTH M
CHUHTE3yBaTH OTPUMaHy iH(OpMaIIilo.

Read the text: Steering System

Steering is the term applied to the collection of components, linkages, etc. which will
allow a vehicle to follow the desired course. The most conventional steering arrangement is to
turn the front wheels using a hand-operated steering wheel which is positioned in front of the
driver, via the steering column, which may contain universal joints, to allow it to deviate
somewhat from a straight line.
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Many modern cars use rack and pinion steering mechanisms, where the steering wheel
turns the pinion gear; the pinion moves the rack, which is a linear gear that meshes with the
pinion, converting circular motion into linear motion along the transverse axis of the car. This
motion applies steering torque to the swivel pin ball joints that replaced previously used kingpins
of the stub axle of the steered wheels via tie rods and a short lever arm called the steering arm.
The rack and pinion design has the advantages of a large degree of feedback and direct steering
“feel”. A disadvantage is that it is not adjustable, so that when it does wear and develop lash, the
only cure is replacement.

Older designs often use the recirculating ball mechanism, which is still found on trucks.
The steering column turns a large screw (the “worm gear”) which meshes with a sector of a gear,
causing it to rotate about its axis as the worm gear is turned; an arm attached to the axis of the
sector moves the pitman arm, which is connected to the steering linkage and thus steers the
wheels. The recirculating ball mechanism reduces the considerable friction by placing large ball
bearings between the teeth of the worm and those of the screw; at either end of the apparatus the
balls exit from between the two pieces into a channel internal to the box which connects them
with the other end of the apparatus, thus they are “recirculated”. The recirculating ball
mechanism has a great mechanical advantage, so that it was found on larger, heavier vehicles
while the rack and pinion was originally limited to smaller and lighter ones.

Power steering assists the driver of an automobile in steering by directing a portion of the
vehicle’s power to traverse the axis of one or more of the road wheels. As vehicles have become
heavier and switched to front wheel drive, along with increases in tire width and diameter, the
effort needed to turn the steering wheel manually has increased. Thus, auto makers have
developed power steering systems. There are two types of power steering systems — hydraulic
and electric. A hydraulic-electric hybrid system is also possible.

A hydraulic power steering uses hydraulic pressure supplied by an engine-driven pump to
assist the motion of turning the steering wheel. Electric power steering is more efficient than the
hydraulic power steering, since the electric power steering motor only needs to provide
assistance when the steering wheel is turned, whereas the hydraulic pump must run constantly. In
electric power steering, the assist level is easily tunable to the vehicle type, road speed, and even
driver preference. An added benefit is the elimination of environmental hazard posed by leakage
and disposal of hydraulic power steering fluid. Also in the event of the engine cutting out, assist
will not be lost — whereas hydraulic will stop working, as well as making the steering doubly
heavy as the driver has to turn the power-assist mechanism on top of the steering system itself.
Exercisel. Study the following words and word combinations
adjustable
advantage
apply
attach
ball bearing
conventional
convert
desired course
deviate
electric power steering
elimination
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engine-driven pump
feedback

friction

hydraulic power steering
joint

kingpin

lash

linear gear

linkage

mesh

pinion

pinion gear

pitman arm

power steering

rack

rack and pinion steering mechanism
recirculating ball mechanism
reduce

replace

screw

lever arm

steering

steering arm

steering torque

steering wheel

stub axle

swivel pin

tie rod

transverse axis

worm gear

Exercise 2. Answer the following questions:

1. What is the term steering applied for?

2. What do many modern cars use?

3. What the advantages does the rack and pinion design have?

4. What is often used in old structures?

5. What does the recirculating ball mechanism reduce?

6. Why does the recirculating ball mechanism have a great mechanical advantage?
7. What does power steering assist the driver of an automobile in steering?
8.What have auto makers developed?

9.What does a hydraulic power steering use?

10. Why is the electric power steering more efficient than the hydraulic power steering?

Exercise 3. Decide whether the following sentences are true or false:

1.Modern cars use rack and pinion steering mechanisms.
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2.The rack and pinion design has the disadvantages of a large degree of feedback and direct
steering “feel”.

3. Older designs often use the recirculating ball mechanism, which is still found on trucks.
4. The steering column turns a small screw (the “worm gear”).

5. The recirculating ball mechanism increases the considerable friction by placing large ball
bearings between the teeth of the worm and those of the screw;

6. There are two types of power steering systems — hydraulic and electric.
7. A hydraulic-electric hybrid system is impossible.
8. Electric power steering is less efficient than the hydraulic power steering.

Exercise 4. Complete the sentences below with the suggested words and
word-combinations: a great mechanical advantage, power steering systems, the electric power
steering, hydraulic pressure, linkages, the front wheels, rack and pinion steering mechanisms,
advantages, adjustable, recirculating ball mechanism.

1.A hydraulic power steering uses 1 supplied by an engine-driven pump to
assist the motion of turning the steering wheel.

2. Steering is the term applied to the collection of components 2 , etc. which will
allow a vehicle to follow the desired course.

3. The most conventional steering arrangement is to turn 3 using a hand-operated
steering wheel which is positioned in front of the driver.

4. Many modern cars use 4 , where the steering wheel turns the pinion gear.

5. The rack and pinion design has the 5 of a large degree of feedback and direct
steering “feel”.

6. A disadvantage is that it is not 6 , so that when it does wear and develop lash,
the only cure is replacement.

7. Older designs often use the 7 , which is still found on trucks.

8. The recirculating ball mechanism has 8 , so that it was found on larger,

heavier vehicles while the rack and pinion was originally limited to smaller and lighter ones.

9. Thus, auto makers have developed 9

10. 10 is more efficient than the hydraulic power steering.

Exercise 5. Match the words with their definitions:

1. A steering a) is a vehicle system that uses pressurized
hydraulic fluid, pumped by an engine-driven
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pump, to multiply the force the driver applies
to the steering wheel,

2. Power steering systems

b)is the action of steering a vehicle, vessel, or
aircraft.

3. A hydraulic power steering (HPS)

¢) combines hydraulic power for energy
storage and propulsion with electric power,
often using an internal combustion engine to
drive either a generator or a hydraulic pump.

4. An electric power steering (EPS)

d) is a thin, pointed piece of metal with a
raised edge twisting round along its length
and a flat top with a cut in it, used to join
things together.

5. A hydraulic-electric hybrid system

e) use hydraulic or electric assistance to
reduce driver effort when turning a vehicle,

6. A steering wheel

) (EPS) uses an electric motor, controlled by
an Electronic Control Unit (ECU), to assist
the driver in turning the steering wheel,

7.A rack and pinion

g) is a force that resists the relative motion
between two surfaces, fluids, or materials
sliding against each other, always acting
opposite to the direction of motion

8. the recirculating ball mechanism

h)is a bearing in which the parts are separated
by a ring of small freely rotating metal balls
which reduce friction.

9. A screw 1) is a wheel that a driver rotates in order to
steer a vehicle.
10. a gear j) is a simple mechanical system designed to

convert rotational motion into linear motion
(or vice versa). It consists of two main
components: a circular gear called the pinion
and a flat, straight bar with teeth called the
rack.

11. friction

k) is a toothed component within the
transmission that meshes with other gears to
change the engine's rotational speed and
torque.

12. A ball bearing

1) is a type of gearing system that uses a
continuous stream of ball bearings to reduce
friction between a threaded rod (worm gear)
and a metal block (ball nut).

Exercise 6. Ask questions to the given answers:

1) Question:

?

Answer: Many modern cars use rack and pinion steering mechanisms, where the steering wheel

turns the pinion gear; the
2) Question:
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Answer: Older designs often use the recirculating ball mechanism, which is still found on
trucks.

3) Question: ?
Answer: There are two types of power steering systems — hydraulic and electric.
4) Question: ?

Answer: A hydraulic power steering uses hydraulic pressure supplied by an engine-driven pump
to assist the motion of turning the steering wheel.

Exercise 7. Translate the following words into English:

1. BIZXUISATHUCS BiJ MOTPIOHOTO HATIPSIMKY

. TIZApaBIIivyHEe PYJIHOBE KEPyBaHHS

. €JIEKTpUYHE PYIbOBE KEPYBaHHS

. 3aMIHSITH, 3aMiIaTH

. 3BUYallHUH, CTaHAAPTHUN

. MiHIKHA (CTyTNeHeBa) mepenada

. BUKOPUCTOBYBAaTH

2
3
4
5
6. 3MEHIITyBaTH, 0OMEXyBaTH
7
8
9

. HalIpsIMOK PyXYy

10. nepeBara

11. nepeTBOproBaTH

12. pynboBe KepyBaHHs

13. pysb, py/IbOBE KOJIECO

14. yepB’siuHa nepeaaya

Exercise 8. Translate the following words into Ukrainian:

1. electric power steering

2. hydraulic power steering

3. linear gear

4. pinion gear

5. recirculating ball mechanism

6. rack and pinion steering mechanism

7. pitman arm

8. steering arm

9. steering torque

10. steering wheel

11. transverse axis

12. worm gear
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Exercise 9. Find synonyms to the following words.

Linkage, adjustable, advantage, apply, attach, conventional, convert, deviate, joint, reduce
standard, transform, turn aside, combined, decrease, connection, adaptable, benefit, utilize, join.
Exercise 10. Compose a story on one of the topics (up to 100 words):

1. Steering System.
2.Describe the difference in the design of modern cars and older ones.
Lesson 11.

Mera 3aHATTS: BMITH BUKOPHUCTOBYBaTH iHO3EMHY MOBY, BKJIIOYAalOUX YCHY Ta IUCEMOBY ()OPMU B
00Cs131 MPOrpaMHUX BHMOT B MPOAYKTHBHUX Ta PELENTUBHHUX BHIAX MOBJIEHHEBOI IiSUIBHOCTI.
30aTHICTh MpAlIOBaTH 3 PI3HUMH JKEpelaMu, pO3LIYKyBaTH, OOpoOnaTH, aHalmizyBaTH 1
CHHTE3yBaTu OTPUMaHy iHpOpMAaLilo.

Read the text: Four-Wheel Steering

Four-wheel steering (or all-wheel steering) is a system employed by some vehicles to
improve steering response, increase vehicle stability while maneuvering at high speed, or to
decrease turning radius at low speed.

In most active four-wheel steering systems, the rear wheels are steered by a computer and
actuators. The rear wheels generally cannot turn as far as the front wheels. Some systems allow
the rear wheels to be steered in the opposite direction as the front wheels during low speeds. This
allows the vehicle to turn in a significantly smaller radius — sometimes critical for large trucks or
tractors and vehicles with trailers.

Many modern vehicles offer a form of passive rear steering to counteract normal vehicle
tendencies. On many vehicles, when cornering, the rear wheels tend to steer slightly to the
outside of a turn, which can reduce stability. The passive steering system uses the lateral forces
generated in a turn and the bushings to correct this tendency and steer the wheels slightly to the
inside of the corner. This improves the stability of the car, through the turn. This effect is called
compliance understeer and it, or its opposite, is present on all suspensions.

In an active four-wheel steering system, all four wheels turn at the same time when the
driver steers. There can be controls to switch off the rear steer and options to steer only the rear
wheel independent of the front wheels. At slow speeds the rear wheels turn opposite of the front
wheels, reducing the turning radius by up to twenty-five percent, while at higher speeds both
front and rear wheels turn alike (electronically controlled), so that the vehicle may change
position with less yaw, enhancing straight-line stability. The “snaking effect” experienced during
motorway drives while towing a travel trailer is thus largely nullified. Four-wheel steering found
its most widespread use in monster trucks, where maneuverability in small arenas is critical, and
it is also popular in large farm vehicles and trucks. Some of modern European Intercity buses
also utilize four-wheel steering to assist maneuverability in bus terminals, and also to improve
road stability.

Articulated steering is a system by which a four-wheel drive vehicle is split into front and
rear halves which are connected by a vertical hinge. The front and rear halves are connected with
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one or more hydraulic cylinders that change the angle between the halves, including the front
and rear axles and wheels, thus steering the vehicle. This system does not use steering arms, king
pins, tie rods, etc. as does four-wheel steering. If the vertical hinge is placed equidistant between
the two axles, it also eliminates the need for a central differential, as both front and rear axles
will follow the same path, and thus rotate at the same speed.

Exercise 1. Look up new words given below in your dictionary and memorize them.

Four-wheel steering (or all-wheel steering)
steering response
maneuver

turning radius

the rear wheels
actuators

the front wheels
vehicles with trailers
passive rear steering
counteract

when cornering

the lateral forces
bushings
compliance understeer
on all suspensions
with less yaw
nullified

monster trucks

a vertical hinge
steering arms

king pins

tie rods

equidistant

mesh

pinion

pinion gear

pitman arm

power steering

rack

rack and pinion steering mechanism
recirculating ball mechanism
reduce

replace

screw

lever arm

steering

steering arm
steering torque
steering wheel

tie rod —

transverse axis
worm gear
articulated steering
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Exercise 2. Answer the questions:

1. What is a four-wheel steering (or all-wheel steering)?

2.How are the rear wheels steered in most active four-wheel steering systems?

3.What do many modern vehicles offer?

4. What does the passive steering system use?

5.When do all four wheels turn at the same time in an active four-wheel steering system?
6. What do some of modern European Intercity buses utilize four-wheel steering for?

7. What is an articulated steering?

8. Why are the front and rear halves connected with one or more hydraulic cylinders?

Exercise 3. Look through the text again and complete the following sentences:
1. Four-wheel steering (or all-wheel steering) is a system .......

2. In most active four-wheel steering systems, the rear wheels are.......

3. Many modern vehicles offer a form ......

4. In an active four-wheel steering system, all four wheels ..........

5. Some of modern European Intercity buses also utilize.......

6. Articulated steering is a system by which a four-wheel drive vehicle .......

Exercise 4. Open brackets choosing the right words:

Four-wheel steering (or all-wheel steering) is a system (employed| utilized) by some vehicles to
improve steering response, (increase| decrease) vehicle stability while maneuvering at (high|
low) speed, or to (decrease| increase) turning radius at low speed.

In most active four-wheel steering systems, the rear wheels are (steered| oriented) by a
computer and actuators. The rear wheels (generally| broadly) cannot turn as far as the front
wheels. Some systems (allow | provide) the rear wheels to be steered in the opposite direction as
the front wheels during (low| high) speeds. This allows the vehicle to turn in a (significantly|
considerably) smaller radius — sometimes critical for (large| small) trucks or tractors and
vehicles with trailers.

Exercise 5. Complete the sentences with the suggested words and translate this part of the
text into your native language: to counteract, tend, uses, to correct, improves, called.

Many modern vehicles offer a form of passive rear steering 1 normal vehicle
tendencies. On many vehicles, when cornering, the rear wheels 2 to steer slightly
to the outside of a turn, which can reduce stability. The passive steering system 3 the
lateral forces generated in a turn and the bushings 4 this tendency and steer the
wheels slightly to the inside of the corner. This 5 the stability of the car, through

the turn. This effect is 6 compliance understeer and it, or its opposite, is present on
all suspensions.

Exercise 6. Find synonyms to the following words.

improve, increase, decrease, allow, significantly, offer, correct, switch off, change, popular
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provide, proper, turn off, alter, famous, develop, enhance, decline, permit, substantially.

Exercise 7. Find antonyms to the following words.

Popular, modern, assist, improve, articulate, front, connect, vertical, more, eliminate

rear, disconnect, horizontal, less, introduce, unpopular, outdated, hinder, deteriorate, inarticulate,

Exercise 8. Match English words and word-groups with their definitions.

1. A four-wheel steering(4WS)

a) is simply any wheel located at the back of a
vehicle, such as a car, truck, or bicycle.

2.a vehicle

b) is a vehicle technology where the rear
wheels can steer in coordination with the front
wheels,

3.a rear wheel

¢) is a mechanism, typically in a vehicle's rear
axle, that uses the forces generated during
driving (such as cornering forces or body roll)
to create a subtle steering effect on the
wheels, without requiring an external power
source, sensors, or electronic control systems.

4.a front wheel

d)is an extremely large pickup truck with
greatly oversized tyres.

5. a passive steering system

e) is a machine designed for self-propulsion,
usually to transport people, cargo, or both.

6.a driver

f) is a design for heavy machinery where a
vehicle is split into two sections connected by
a pivot joint, allowing the front and rear parts
to bend independently, creating a very small
turning radius for superior maneuverability in
tight, off-road, or construction environments.

7. a travel trailer

g) experienced during motorway drives while
towing a travel trailer is thus largely nullified.

8. a monster truck

h) is simply the wheel located at the front of a
vehicle, but the term often refers to
front-wheel drive (FWD),

9 an articulated steering

1) 1s a type of trailer designed to be pulled
behind a vehicle and provides living space for
travel or camping.

10. a snaking effect

Jj) is a person who drives a vehicle.

Exercise 9. Pick out all international words from the text.

Exercise 10. Compose a story on one of the topics (up to 100 words):

1. Four-Wheel Steering

2.A form of passive rear steering
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Lesson 12

Merta 3aHATTS: BMITH BUKOPUCTOBYBATH 1HO3EMHY MOBY, BKJIFOUAIOUH YCHY Ta MUCbMOBY ()OpPMHU B
00Cs31 MPOrpaMHUX BUMOT B ITPOAYKTUBHUX Ta PEIIENTHBHUX BHIaX MOBJICHHEBOI AiSTIBHOCTI.
3[aTHICTH MPALIOBATH 3 PI3HUMH JDKEpETaMH, PO3LIYKyBaTH, 00pOOIsATH, aHAII3yBaTH i
CHHTE3yBaTH OTPUMaHy iH(dOopMaIliio.

Read the text: Braking System

A brake is a device which inhibits motion. Its opposite component is a clutch. Most
commonly brakes use friction to convert kinetic energy into heat. Brakes are generally applied to
rotating axles or wheels, but may also take other forms such as the surface of a moving fluid.
Some vehicles use a combination of braking mechanisms, such as drag racing cars with both
wheel brakes and a parachute.

Friction brakes on automobiles store braking heat in the drum brakes or disc brake while
braking then conduct it to the air gradually. When traveling downhill some vehicles can use their
engines to brake.

When the brake pedal is pushed a piston pushes the pad towards the brake disc which slows
the wheel down. On the brake drum it is similar as the cylinder pushes the brake shoes towards
the drum which also slows the wheel down.

Brakes may be broadly described as using friction, pumping, or electromagnetics. One
brake may use several principles: for example, a pump may pass fluid through an orifice to
create friction.

Friction (pad/shoe) brakes are often rotating devices with a stationary pad and a rotating
wear surface. Common configurations include shoes that contract to rub on the outside of a
rotating drum, such as a band brake; a rotating drum with shoes that expand to rub the inside of a
drum, commonly called a “drum brake”, although other drum configurations are possible; and
pads that pinch a rotating disc, commonly called a “disc brake”. Other brake configurations are
used, but less often.

Pumping brakes are often used where a pump is already a part of the machinery. For
example, an internal-combustion piston motor can have the fuel supply stopped, and then
internal pumping losses of the engine create some braking. Pumping brakes can dump energy as
heat, or can be regenerative brakes that recharge a pressure reservoir called a hydraulic
accumulator.

Electromagnetic brakes are likewise often used where an electric motor is already a part of
the machinery. For example, many hybrid gasoline/electric vehicles use the electric motor as a
generator to charge electric batteries and also as a regenerative brake. Some diesel/electric
railroad locomotives use the electric motors to generate electricity which is then sent to a resistor
bank and dumped as heat. Some vehicles, such as some transit buses, do not already have an
electric motor but use a secondary “retarder” brake that is effectively a generator with an internal
short-circuit.

Brakes operate on a simple hydraulic principle. If a force is exerted on the piston putting
pressure on the fluid confined in the left hand container, the fluid is forced out through the
narrow tube at the bottom and into the right hand container, exerting a force on the second
piston, forcing it to move upward.
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Exercise 1. Study the following words and word- combinations

axle

brake
clutch
conduct
device

disc brake
drag

drum brake
dump
expand
fluid
friction
gradually
inhibit
internal
kinetic
machinery
motion
orifice

pad

pedal

pinch
piston
pump

push
recharge
regenerative
resistor bank
retarder
rotating
rub

shoe
short-circuit
stationary

Exercise 2. Answer the questions:

1.What is a brake?

2.What is its opposite component?

3. What do most commonly brakes use friction for?

4. What are brakes generally applied to?

5. What combination of braking mechanisms do some vehicles use?
6. What can some vehicles use when traveling downhill?

7. How may brakes be broadly described?

8. What are friction (pad/shoe) brakes?

9. Where are pumping brakes often used?
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10. Where are electromagnetic brakes likewise often used?

11. How do brakes operate?

Exercise 3. Which sentence on the right goes with the sentence on the left

1. Brakes are generally applied a) in the drum brakes or disc brake while
braking then conduct it to the air gradually.

2. Friction brakes on automobiles store |b) using friction, pumping, or

braking heat electromagnetics.

3. Brakes may be broadly described as c) to rotating axles or wheels, but may also

take other forms such as the surface of a
moving fluid.

4. Pumping brakes can dump energy as heat, | d) the electric motor as a generator to charge
electric batteries and also as a regenerative
brake.

5. Many hybrid gasoline/electric vehicles use | e) or can be regenerative brakes that recharge a
pressure reservoir called a hydraulic accumulator.

6. Some diesel/electric railroad locomotives | f) do not already have an electric motor but
use use a secondary “retarder” brake

7. Some vehicles, such as some transit buses, | g) friction to convert kinetic energy into heat.

8. Most commonly brakes use friction to | h) the electric motors to generate electricity
convert kinetic energy into heat. which is then sent to a resistor bank and
dumped as heat.

Exercise 4. Complete the sentences with the suggested words: store, conduct, use, pushes,
slows

Friction brakes on automobiles 1 braking heat in the drum brakes or disc
brake while braking then 2 it to the air gradually. When traveling downhill some
vehicles can 3 their engines to brake.

When the brake pedal is pushed a piston 4 the pad towards the brake disc
which slows the wheel down. On the brake drum it is similar as the cylinder pushes the brake
shoes towards the drum which also 5 the wheel down.

Exercise 5. Decide if the following statements are true (T) or false (F), then correct the false
ones.

1. A brake is a device which supplies motion.

2. Most commonly brakes use engine to convert kinetic energy into heat.

3. Some vehicles use a combination of braking mechanisms, such as drag racing cars with both
wheel brakes and a parachute.

4. When traveling downhill some vehicles can use a combination of braking mechanisms to
brake.
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5. When the brake pedal is pushed a piston pushes the pad towards the brake disc which speeds

up the wheel down.

6. Brakes may be broadly described as using friction, pumping, or electromagnetics.

7. Friction (pad/shoe) brakes are often stationary devices with a stationary pad and a rotating

wear surface.

8. Electromagnetic brakes are likewise often used where an electric motor is already part of the

machinery.

Exercise 6. Match the words with their definitions:

1. a brake

a) is a mechanism for connecting and
disconnecting an engine and the transmission
system in a vehicle, or the working parts of
any machine.

2. aclutch

b) is a machine that uses the energy from fuel
or steam to produce movement: The car has a
four-cylinder engine.

3.an engine

c) is the foot-operated lever inside a vehicle
that a driver presses to activate the braking
system, using hydraulic or other force to slow
down or stop the vehicle by applying friction
to the wheels, typically located to the left of
the accelerator pedal.

4. friction

d) is a device or mechanism, often using
friction, to slow or stop the motion of a
vehicle or machine, operated by a pedal or
lever.

5. a brake pedal

e) are components in vehicle braking systems
that convert a vehicle's kinetic energy into
heat energy using friction to slow or stop it,
with brake pads clamping onto a spinning disc
(disc brakes) and brake shoes pressing
outwards against a rotating drum (drum
brakes).

6. a piston

f) is a technique used to stop a road vehicle
(e.g. a car) as quickly as possible without
skidding the wheels.

7. friction brakes (pads/shoes)

g) is the force that resists relative motion
between two surfaces, fluids, or materials in
contact, acting in the opposite direction of
movement and converting kinetic energy into
heat,

8. pumping the brakes

h) are electromechanical devices that use
electric current to create a magnetic field,
generating force to slow, stop, or hold a
moving object, often with minimal friction by
inducing eddy currents or through direct
magnetic attraction,
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9. Electromagnetic brakes (EM brakes) 1) is a device that converts mechanical energy
into electrical energy.

10. a generator ) is a short, solid piece of metal that moves up
and down inside a cylinder in an engine to
press the fuel into a small space and to send
the power produced by it

Exercise 7. Make the statements negative.
1. Most commonly brakes use friction to convert kinetic energy into heat.

2. Brakes are generally applied to rotating axles or wheels, but may also take other forms such as
the surface of a moving fluid.

3. When traveling downhill some vehicles can use their engines to brake.
4. Brakes may be broadly described as using friction, pumping, or electromagnetics.

5. Friction (pad/shoe) brakes are often rotating devices with a stationary pad and a rotating wear
surface.

6. Pumping brakes can dump energy as heat.

7. For example, many hybrid gasoline/electric vehicles use the electric motor as a generator to
charge electric batteries and also as a regenerative brake.

8. Brakes operate on a simple hydraulic principle.
Exercise 8. Find synonyms to the following words.

Inhibit, convert, apply, store, conduct, push, slow, describe, for example, pass, decelerate,
characterize, for instance, cross, prevent, transform, employ, preserve, guide, press.

Exercise 9. Ask questions to the given answers:

1. Question: ?
Answer: Brakes operate on a simple hydraulic principle
2. Question: ?

Answer: For example, many hybrid gasoline/electric vehicles use the electric motor as a
generator to charge electric batteries and also as a regenerative brake.

3. Question: ?

Answer: Common configurations include shoes that contract to rub on the outside of a rotating
drum, such as a band brake.

4. Question: ?

Answer: Brakes may be broadly described as using friction, pumping, or electromagnetics.

Exercise 10. Compose a story on one of the topics (up to 100 words):
1. Braking System.
2. Describe different kinds of breaks
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Lesson 13

Merta 3aHATTS: BMITH BUKOPUCTOBYBAaTH i1HO3EMHY MOBY, BKJIFOUAlOUYH YCHY Ta TUCBMOBY ()OpPMHU B
00cCs131 IPOrpaMHUX BUMOT B NMPOAYKTHUBHHMX Ta PELENTUBHUX BHAX MOBJIEHHEBOI JISJIBHOCTI.
3MAaTHICTh TIPAIIOBATH 3 PI3HUMH JDKEpeNaMH, pO3IIyKyBaTH, OOpoONaATH, aHamizyBaTH i
CUHTE3yBaTH OTPUMaHy iH(pOpMaIIiIO.

Read the text: Car Electrical System

The electrical system of the automobile was at first limited to the ignition equipment.
However, electric lights and horns began to replace the kerosene and acetylene lights and the
bulb horns with the advent of the electricity. Electrification was rapid and complete, and, by
1930, six-volt systems were standard. Today, an automobile requires an elaborate electrical
system of circuits to produce, store, and distribute all the electricity it requires for everyday
operation. Many different auxiliary electrical devices are used in modern cars, such as: radios,
cellular phones, rear window defrosters and electric door locks.

The electrical system consists of a battery, generator, starting (cranking) motor, ignition
system, lighting system, and various accessories and controls.

The car’s initial source of electricity is a battery; whose most important function is to start
the engine. A 12-volt storage battery consists of layers of positively and negatively charged lead
plates that make up each of six two-volt cells. The cells are filled with an electricity-conducting
liquid (electrolyte). The interaction of the plates and the electrolyte produces chemical energy
that becomes electricity when a circuit is formed between the negative and positive battery
terminals.

The generator is the basic source of energy for the various electrical devices of the
automobile. An alternator that is belt-driven from the engine crankshaft is also used at times. The
design is usually an alternating-current type with built-in rectifiers and a voltage regulator to
match the generator output to the electric load and also to the charging requirements of the
battery, regardless of engine speed. To store excess output of the generator, a lead-acid battery is
used which serves as a reservoir. Energy for the starting motor is made available along with
power for operating other electric devices when the engine is not running or when the generator
speed is not sufficient to carry the load.

The ignition system consists of the spark plugs, coil, distributor, and battery, and provides
the spark to ignite the air-fuel mixture in the cylinders of the engine. In order to jump the gap
between the electrodes of the spark plugs, the 12-volt potential of the electrical system must be
stepped up to about 20,000 volts. This happens with the aid of a circuit that starts with the
battery, one side of which is grounded on the chassis and leads through the ignition switch to the
primary winding of the ignition coil and back to the ground through an interrupter switch. A high
voltage is induced across the secondary of the coil by interrupting the primary circuit. The
high-voltage secondary terminal of the coil leads to a distributor that acts as a rotary switch,
alternately connecting the coil to each of the wires leading to the spark plugs.

The starting motor drives a small spur gear, which is so arranged that it automatically
moves into mesh with gear teeth on the rim of the flywheel as the starting-motor armature begins
to turn. As soon as the engine starts, the gear is disengaged, which prevents the starting motor
from getting damaged due to over speeding. The starting motor is designed for high current
consumption and delivers considerable power for its size for a limited time.

The automobile lighting system includes the wiring harness, all the lights, and the various
switches that control their use.
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The headlight switch is the heart of the lighting system. It controls the headlights, parking
lights, side marker lights, taillights, license plate light, instrument panel lights, and interior lights.
Individual switches are provided for special purpose lights such as directional signals, hazard
warning flashers, back up lights, and courtesy lights. Night driving has long been dangerous due
to the glare of headlights that blind drivers approaching from the opposite direction. To correct
this problem resistance-type dimming circuits, which decreased the brightness of the headlights
when meeting another car, were first introduced.

In the 1960s, signal lamps and other special-purpose lights were increased in usage.
Amber-colored front and red rear signal lights are flashed as a turn indication; all these lights are
flashed simultaneously in the “flasher” system for use when a car is parked along a roadway or is
traveling at a low speed on a high-speed highway. Red-colored rear signals are used to denote
braking. To provide illumination to the rear when backing up, backup lights are required.

Exercisel. Read and memorize using the dictionary:

accessories
advent
approach
array
auxiliary
battery
cellular phone
circuit

coil

conduct (electricity)
crankshaft
current
elaborate
electrical system
generator
hazard
headlights
horn

ignition equipment
illuminate
initial

layer

plate

license plate
limit

mesh
potential
rapid

rectifier
replace
source

spark plug
spur gear
switch
taillight

wire
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Exercise 2. Answer the questions:

. What does the electrical system consist of?

. What is a generator?
. What does the ignition system consist of?

O 00 3 N i & W N ~—

. What is the starting motor designed for?

. What does a 12-volt storage battery consist of?
. What does the interaction of the plates and the electrolyte produce?

. How was the electrical system of the automobile at first limited?
. Why does a car need a complex electrical circuit system today?
. What different auxiliary electrical devices are used in modern cars?

10. What does an automobile lighting system include?

11.What is the headlight switch?

12.When were signal lamps and other special-purpose lights increased in usage?

Exercise 3. Match the left part with the right:

1. Electric lights and horns began

a) to produce, store, and distribute all the
electricity it requires for everyday operation.

2. Today, an automobile requires an elaborate
electrical system of circuits

b) to replace the kerosene and acetylene lights
and the bulb horns with the advent of the
electricity.

3. Many different auxiliary electrical devices
are used

c) is a battery, whose most important function
is to start the engine.

4. The electrical system consists of

d) in modern cars, such as: radios, cellular
phones, rear window defrosters and electric
door locks.

5. The car’s initial source of electricity

e) a battery, generator, starting (cranking)
motor, ignition system, lighting system, and
various accessories and controls.

6. A 12-volt storage battery consists of.

f) an electricity-conducting liquid
(electrolyte).

7. The cells are filled with

g) chemical energy that becomes electricity
when a circuit is formed between the negative
and positive battery terminals.

8. The interaction of the plates and the
electrolyte produces

h) layers of positively and negatively charged
lead plates that make up each of six two-volt
cells

Exercise 4. Translate the following words into English:

1. akymynsarop

2. BUMHKa4, IIEpEMUKAY

3. reHeparop
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4. 3BYKOBHI CUTHAJI aBTOMOOLIIsI

5. apit, mpoBi

6. CIICKTPpHUYHA CUCTEMA

7.eNeKTPOBUIIPAMIISIY  (BUIIPSIMHHM ~ OJI0K
reHeparopa)

8. 3a/1HII rabapUTHHI JIIXTap

9. cBiyKa 3amaJICHHA

10 MoOinpHMI TenehOoH

11. nanpyra

12. HOMepHuii 3HaK

13. mepenniii mixrap, papa

14. npoBoauTH (CTPYM )

15 .cucrema 3amajaeHHs

16. ctpym

Exercise 5. Translate the following words into Ukrainian

. accessories

. approach

. auxiliary

. battery

. coil

. crankshaft

. elaborate

1
2
3
4
5. circuit
6
7
8
9

. generator

10. ignition equipment

11. layer

12. potential

13. rectifier

14. source

15. spur gear

Exercise 6. Open brackets choosing the right words:

The generator is the (basic| primary) source of energy for the (various | different)
electrical devices of the automobile. An alternator that is belt-driven from the engine crankshaft

is also (used| exploited) at times. The design is usually an alternating-current type with built-in
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rectifiers and a voltage regulator (to match| to fit) the generator output to the electric load and
also to the charging (requirements|| regulations) of the battery, regardless of engine speed. To
store excess output of the generator, a lead-acid battery is used which (serves| matches) as a
reservoir. Energy for the starting motor is made available along with power for operating other
electric (devices | tools) when the engine is not running or when the generator speed is not

(sufficient| competent) to carry the load.

Exercise 7. Complete the sentences with the suggested words: consists of, provides,
between, stepped up, a circuit, leads, back, across, terminal, connecting.

The ignition system 1 the spark plugs, coil, distributor, and battery,
and 2 the spark to ignite the air-fuel mixture in the cylinders of the engine. In
order to jump the gap 3 the electrodes of the spark plugs, the 12-volt potential
of the electrical system must be 4 to about 20,000 volts. This happens with the
aid of 5 that starts with the battery, one side of which is grounded on the chassis
and 6 through the ignition switch to the primary winding of the ignition coil and
7 to the ground through an interrupter switch. A high voltage is induced
8 the secondary of the coil by interrupting the primary circuit. The high-voltage
secondary 9 of the coil leads to a distributor that acts as a rotary switch,
alternately 10 the coil to each of the wires leading to the spark plugs.

Exercise 8. Match English words and word-groups with their definitions.

1.a license plate a) is a device that converts chemical energy
contained within its active materials directly
into electric energy by means of an
electrochemical oxidation-reduction (redox)

reaction.

2. a cellular phone b) is a sign on a road vehicle that shows its

registration number.

3. a battery ¢) is a phone that you can carry with you and

use to make or receive calls wherever you are.

4. a generator d) is a collection of components that work

together to create and distribute light.

5.an ignition system e) is an electric motor for starting an engine.
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6. a lighting system f) is an electrical device which converts an
alternating current into a direct one by
allowing a current to flow through it in one

direction only.

7.a starting motor g) is a device in an engine that produces an
electrical spark that lights the fuel and makes

the engine start.

8. a headlight switch h) is defined as the subsystem in an engine
that receives an electrical signal from the
engine controller and delivers a spark to ignite

the fuel-air mixture,

9. a rectifier 1) is a device that converts mechanical energy

into electrical energy.

10.a spark plug j) allows you to turn on the lights. If the
switch does not work, you will not be able to

turn on the lights

Exercise 9. Find antonyms to the following words.

begin, advent, rapid, produce, distribute, various, important, charged, filled, basic
unimportant, empty, unfilled, secondary, stop, disappearance, slow, destroy, collect, similar,
Exercise 10. Compose a story on one of the topics (up to 100 words):

1. Car Electrical System

2.What is the basic source of energy for the electrical devices of the automobile? And its
function?

Lesson 14

Merta 3aHATTS: BMITH BUKOPUCTOBYBATH 1HO3EMHY MOBY, BKIIFOYAIOUH YCHY Ta ITMCBMOBY ()OpPMHU B
00Cs131 IPOrpaMHUX BUMOT B NMPOAYKTHUBHHUX Ta PELENTHUBHUX BHIAX MOBJICHHEBOI JiSUIBHOCTI.
3IaTHICTh MpAIIOBaTH 3 PI3HUMH JDKEpellaMd, PO3IIyKyBaTH, OOpOOsATH, aHali3yBaTh 1
CUHTE3yBaTH OTPUMaHy iH(OpMAITiIO.

Read the text: Car Electronic System

A vast increase in automotive electronic systems has created an array of new engineering
opportunities and challenges. The past four decades have witnessed an exponential increase in a
number of electronic systems in vehicles. Today, the cost of electronics in luxury vehicles can
amount to more than 23 percent of the total manufacturing cost.

The growth of electronic systems has had implications for vehicle engineering. For
example, today’s vehicles may have more than 4 kilometers of wiring — compared to 45 meters
in vehicles manufactured in 1955. In July 1969, Apollo 11 employed a little more than 150
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Kbytes of onboard memory to go to the moon and back. Just 30 years later, a family car might
use 500 Kbytes to keep the CD player from skipping tracks.

The resulting demands on power and design have led to innovations in electronic networks
for automobiles. Researches have focused on developing electronic systems that safely and
efficiently replace entire mechanical and hydraulic applications. Vehicle’s control networks
connect automotive electronic equipment and facilitate the sharing of information and resources
among devices.

In the past, wiring was the standard means of connecting one element to another. Added
wiring increased vehicle weight, weakened performance, and made adherence to reliability
standards difficult. For an average vehicle, every 50 kilograms of wiring increases fuel
consumption by 0.2 liters for each 100 kilometers travelled. Fortunately, today’s car makers are
to solve this problem.

Thus, automotive electronics is a fast-growing industry in pace with the increase of car
ownership, and the demand for it is ever-increasing. Therefore, it is the right time to develop
self-navigation products that can eventually evolve into an all-inclusive electronic information
system that integrates and displays communication, navigation, entertainment and meter panel
information such as speed, temperature, fuel and operating status.

Automotive electronic products must feature environmental resistance to harsh humidity,
temperature and vibration and high mechanical strength. On the other hand, when automobiles
are becoming increasingly electronic, the number of automotive electronics products in use has
risen dramatically, which in turn requires themselves to be small and light.

An automotive electronics system mainly includes the main control unit, the display unit,
Global Positioning System (GPS), 3G/GSM (third generation Global System for Mobile
Communications)) wireless communication, burglar alarm, visual reversing radar, in-car
entertainment system, car status display and so on.

MEC-4003 (installed computer) is the core of the system control part, responsible for data
acquisition, processing and display on the screen. As the core processing part of the system, the
requirements on stability, reliability and continuity are very high.

The GPS module is used to receive the signals from GPS satellite and locate the vehicle
terminal. Location coordinates are sent to the main controller. The main controller also sends
setting commands to the GPS module to control its status and operating mode. The GPS module
needs to be equipped with special GPS antenna to receive GPS satellite signals. Generally, the
signals from at least three satellites are required for precise positioning. Positioning will be more
accurate when the antenna is placed on the roof of the automobile.

The 3G/GSM module can easily use GSM network for communication and is connected to
and communicate with the main controller at a specified baud rate through serial ports. The main
controller can also control the GSM module to send short messages using 3G/GSM commands,
transmit data and make voice calls by using GPRS (General Packet Radio Service). In order to
control the time interval between sending and receiving messages, it is better to use the SIM
cards provided by the same telecom operator. The 3G/GSM module also supports two
microphones, two speakers, and one buzzer. One of the microphones and one of the speakers can
be connected to the earphone on the handle to make the automotive telephone usable.

The car reversing radar, namely visual car reversing aid system, is a video camera installed
on the luggage boot cover or bumper, and the video it shoots is transmitted to and displayed on
the electronic screen in front of the driver’s seat so that the driver can see the rear view clearly
through the electronic display. It solves the problems of reversing, night vision and so on.

The detection of automobile status includes the testing items of speed, distance, rotation
speed, oil pressure, air pressure, meters of water temperature, fuel and charge and so on.
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Structurally, it comprises three parts: hardware platform, system software and application
software.

Exercise 1. Look up new words given below in your dictionary and memorize them.

adherence
array
burglar alarm
buzzer
challenge
core

data

demand
earphone
efficient
enhance
entire
estimate
eventually
evolve
facilitate

fuel consumption
harness

wire harness
harsh
humidity
implication
entertainment
install
network
press release
reduce
reliability
resistance
sheer
sophistication
vast

wireless
wiring

Exercise 2. Answer the questions:
1.What has a vast increase in automotive electronic systems created?

2. How much can electronics in luxury cars cost today?

3.When did Apollo 11 employ a little more than 150 Kbytes of onboard memory to go to the
moon and back?

4. What has led to innovations in electronic networks for automobiles?
5. What have researches focused on?

6. What connects automotive electronic equipment and facilitate the sharing of information and
resources among devices?
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7. What was the standard means of connecting one element to another in the past?

8. What is a fast-growing industry in pace with the increase of car ownership?

9. What environmental factors do automotive electronic products need to be resistant to?
10.What does an automotive electronics system mainly include?

11. What is MEC-4003? What is it responsible for?

12. What is the GPS module used for?

Exercise 3. Which sentence on the right goes with the sentence on the left.

1. The growth of electronic systems a) more than 4 kilometers of wiring

2. Today’s vehicles may have b) that safely and efficiently replace entire
mechanical and hydraulic applications.

3. Researches have focused on developing | c) has had implications for vehicle
electronic systems engineering.

4. Added wiring increased d) must feature environmental resistance to
harsh humidity, temperature and vibration and
high mechanical strength.

5. Automotive electronics e) vehicle weight, weakened performance, and
made adherence to reliability standards
difficult.

6. Automotive electronic products f) 1s a fast-growing industry in pace with the

increase of car ownership, and the demand for
it is ever-increasing.

7. The GPS module is used g) with special GPS antenna to receive GPS
satellite signals.

8. Positioning will be more h) are required for precise positioning.

9. The GPS module needs to be equipped 1) when the antenna is placed on the roof of

the automobile.

10. The signals from at least three satellites J) to receive the signals from GPS satellite and
locate the vehicle terminal.

Exercise 4. Complete the sentences with the suggested words: receive, main, commands,
special, satellites, accurate, communication, control, interval, supports, connected.

The GPS module is used to 1 the signals from GPS satellite and locate the
vehicle terminal. Location coordinates are sent to the 2 controller. The main
controller also sends setting 3 to the GPS module to control its status and
operating mode. The GPS module needs to be equipped with 4 GPS antenna to
receive GPS satellite signals. Generally, the signals from at least three 5 are
required for precise positioning. Positioning will be more 6 when the antenna is
placed on the roof of the automobile.

The 3G/GSM module can easily use GSM network for 7 and is connected
to and communicate with the main controller at a specified baud rate through serial ports. The
main controller can also 8 the GSM module to send short messages using
3G/GSM commands, transmit data and make voice calls by using GPRS (General Packet Radio
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Service). In order to control the time 9

between sending and receiving messages, it is

better to use the SIM cards provided by the same telecom operator. The 3G/GSM module also
10 two microphones, two speakers, and one buzzer. One of the microphones and

one of the speakers can be 11

to the earphone on the handle to make the

automotive telephone usable.

Exercise S. Find synonyms to the following words.

transmit, clearly, solve, detect, comprise, increase, employ, develop, replace, connect

enhance, utilize, establish, substitute, link, send, distinctly, decide, identify, include.

Exercise 6. Match English word-groups with their definitions.

1.a burglar alarm system

a) 1s a vehicle system that processes and
modifies electrical signals and power to
monitor, control, and carry out functions in
the automobile.

2. automotive electronics

b) is the primary interface used to
communicate the operating condition and
health of a vehicle to the driver.

3. the car status display (also known as the
dashboard, instrument panel, or driver
display)

c) is a network of electronic devices designed
to detect unauthorized entry into a building or
area. These systems are primarily used to
protect against burglary, vandalism, and other
security threats.

4. the main control unit ( CU)

d)is a device with a screen that displays
characters or graphics representing data in a
computer memory.

5. the display unit

e) is a collection of hardware and software in
automobiles that provides audio or video
entertainment.

6. the Global Positioning System (GPS)

f) is a car safety aid that helps drivers detect
obstacles when reversing by using ultrasonic
or radar technology.

7. reversing radar

g) is a component of a computer's central
processing unit (CPU) that directs the
operation of the processor.

8. in-car entertainment system or in-vehicle
infotainment (IVI)

h) is a satellite-based navigation system that
provides location and time information
anywhere on Earth.

Exercise 7. Decide if the following statements are true (T) or false (F), then correct the false

ones.

1. Today, the cost of electronics in luxury vehicles can amount to less than 23 percent of the total

manufacturing cost.

2. Today’s vehicles may have less than 4 kilometers of wiring
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3. The resulting demands on power and design have led to innovations in electronic networks for
automobiles.

4. Researches have focused on developing electrical systems that safely and efficiently replace
entire mechanical and hydraulic applications

5. Automotive electronics is a slow-growing industry in pace with the decrease of car ownership.

6. The GPS module is used to receive the signals from GPS satellite and locate the vehicle
terminal.

Exercise 8. Pick out all international words from the text.

Exercise 9. Ask questions to the given answers:

1. Question: ?

Answer: The detection of automobile status includes the testing items of speed, distance, rotation
speed, oil pressure, air pressure, meters of water temperature, fuel and charge and so on.

2. Question: ?

Answer: Location coordinates are sent to the main controller.

sources.
3. Question: ?

Answer: The main controller also sends setting commands to the GPS module to control its
status and operating mode.

4. Question: ?

Answer: The GPS module is used to receive the signals from GPS satellite and locate the vehicle
terminal.

Exercise 10. Compose a story on one of the topics (up to 100 words):

1. Car Electronic System

2. Automotive electronics is a fast-growing industry

Lesson 15

Merta 3aHATTS: BMITH BUKOPUCTOBYBAaTH iHO3EMHY MOBY, BKJIFOYAIO4YH YCHY Ta MUCbMOBY ()OpPMHU B
00Cs131 MPOrpaMHUX BHMOT B MPOAYKTHBHUX Ta PELENTUBHHUX BHIAX MOBJIEHHEBOI MiSUIBHOCTI.
31aTHICTh TpaloBaTH 3 PI3HUMHU JDKEpelTaMHu, PO3IIYKyBaTH, OOpOOINATH, aHali3yBaTH W
CHHTE3yBaTH OTPUMaHy iH(dOopMaIlito.

Read the text: Introduction to Autosports Engineering

Welcome to the exciting world of Autosports Engineering! This course is designed to
give you an introduction to the key principles and concepts that underpin the engineering of
vehicles used in motorsports. Autosports, or motorsport engineering, combines elements of
mechanical, electrical, and aeronautical engineering, among other fields, to design, build, and
optimize high-performance vehicles for racing. As first-year students, this is your gateway into a
fascinating and fast-paced industry where precision, creativity, and innovation are paramount.

What is Autosports Engineering?
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Autosports engineering is the specialized branch of engineering focused on the
development, testing, and optimization of vehicles used in competitive motorsports. This can
include everything from Formula 1 cars, rally cars, touring cars, and motorcycles, to electric
racing vehicles like those used in Formula E. Engineers in this field must be able to balance
speed, safety, handling, and durability, all while adhering to the strict regulations set by
motorsport governing bodies.

Key Concepts in Autosports Engineering.

Vehicle Dynamics. The performance of a race car is primarily governed by its vehicle dynamics,
which refers to the study of forces and moments acting on a vehicle as it moves. Key areas
within vehicle dynamics include:

Suspension: How a car’s suspension system absorbs shocks and impacts, ensuring optimal tire
contact with the road or track.

Tire Performance: Tires are the only point of contact between the car and the track, making
their performance critical for handling, grip, and safety.

Aerodynamics: The shape of the car and its components, like wings and spoilers, influence
airflow and downforce, which affects the car's stability and speed.

Powertrain Engineering The powertrain includes all the components that deliver power to the
wheels. In autosports, powertrain efficiency and performance are central to achieving high
speeds. Key components include:

Engine: The heart of any race car, the engine's size, type (e.g., internal combustion, electric,
hybrid), and configuration (e.g., V6, V8) significantly affect performance.

Transmission: The gearbox helps transmit the engine's power to the wheels, and understanding
gear ratios and transmission types (manual vs. automatic) is essential for race engineers.

Fuel Systems: Motorsport vehicles require specialized fuel systems to ensure maximum
performance while adhering to regulations on fuel types and quantities.

Safety Engineering: Safety is paramount in motorsports, and engineers play a vital role in
designing vehicles that protect drivers in the event of a crash. Key safety innovations include:

Crash Structures: These are designed to absorb impact energy, protecting the driver in a
collision.

Safety Harnesses and Seats: High-quality seats and harnesses are developed to keep the driver
securely in place during high G-force maneuvers.

Fire Suppression Systems: In the event of an engine fire, race cars are equipped with fire
suppression systems to reduce the risk of injury.
Materials and Manufacturing Autosports vehicles often require materials that provide a

combination of strength, lightness, and durability. Understanding the materials used in
motorsports is crucial:

Carbon Fiber: A lightweight yet strong material used extensively in race car bodies and
components.

Titanium and Aluminum: These metals are often used in parts like suspension components and
engine parts due to their high strength-to-weight ratios.
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3D Printing: In recent years, additive manufacturing (3D printing) has found its way into
motorsport engineering, allowing for rapid prototyping and custom part development.

Electronics and Data Systems: Modern race cars are equipped with sophisticated electronic
systems that monitor and control various aspects of performance. This includes: Telemetry: Data
collection systems that provide real-time information about the car’s performance, allowing
teams to make on-the-fly adjustments during a race.

Control Systems: ECU (Electronic Control Unit) systems that manage things like engine timing,
fuel injection, and power distribution in hybrid or electric race cars.

Driver Assistance Systems: These systems, including traction control and stability control, help
ensure maximum performance while keeping the car manageable under extreme conditions.

Race Strategy and Engineering While the engineering of a race car is crucial, the application
of engineering knowledge to race strategy is equally important. Engineers often work closely
with race teams to plan and execute race strategies. This can include: Pit Stop Optimization:
Engineers must work with the pit crew to minimize the time spent during pit stops, where quick
tire changes, refueling, and repairs are made.

Fuel and Tire Management: Choosing the right strategy for tire usage and fuel consumption is
critical to the outcome of a race. Engineers help determine the ideal times for pit stops and tire
changes based on these factors.

Telemetry and Strategy: Engineers use real-time data to adapt to changing track conditions,
driver performance, and competitor strategies.

The Importance of Teamwork in Autosports Engineering

Autosports engineering is not just about individual skills; it is about collaboration. Teams of
engineers, designers, mechanics, and strategists work together to ensure that a race car is
optimized for performance. As a first-year student, you will begin to develop the collaborative
skills necessary to succeed in this environment. Effective communication, problem-solving, and
a strong understanding of each other's roles will be crucial to your success.

In your first year of studying autosports engineering, you will be introduced to fundamental
engineering principles, many of which you will later apply specifically to motorsport
applications. Some of the key topics you will study include:

Mathematics: You will learn about the mathematical principles that underpin engineering
calculations, such as algebra, calculus, and differential equations.

Physics: Physics forms the basis of understanding forces, motion, and energy. You will explore
topics such as mechanics, thermodynamics, and fluid dynamics, which are essential to vehicle
performance.

Materials Science: An introduction to the properties of materials and how they are used in
different engineering applications.

Computer-Aided Design (CAD): You will learn how to use CAD software to design parts and
components, which is a crucial skill in motorsport engineering.

Introductory Mechanical Engineering: Basic mechanics principles, including statics, dynamics,
and material behavior under stress.

Careers in Autosports Engineering
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The field of autosports engineering offers a wide range of career opportunities. As a graduate,
you could work in various sectors of motorsport, such as: Formula 1 Teams: Working in the
development of cut.

Exercisel. Read and memorize using the dictionary:
underpin

gateway

fast-paced industry

paramount

competitive motorsports

handling

durability

adhering

Suspension

Tire Performance

grip

spoilers

airflow and downforce

Powertrain Engineering

Transmission

gearbox

gear ratios and transmission types

while adhering to regulations on

a crash

Crash Structures

in a collision

Harnesses and Seats

high G-force maneuvers

Fire Suppression Systems

the risk of injury

Carbon Fiber

high strength-to-weight ratios

Telemetry

to make on-the-fly adjustments

ECU (Electronic Control Unit) systems Cuctemun ECU
Driver Assistance Systems

traction control

Race Strategy and Engineering

Pit Stop Optimization

collaboration.

Exercise 2. Answer the questions:
1.What does autosports or motorsport engineering combine?

2. What is Autosports Engineering?

3. What must engineers in this field be able to balance?

4. What key concepts in Autosports Engineering do you know?

5.What does the powertrain include?

6 Where are powertrain efficiency and performance central to achieving high speeds?

7. What are the key components in Powertrain Engineering?
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8. Safety is paramount in motorsports, isn't it? Yes.it is.

9. What key safety innovations do you know?

10. What types of materials are often required for cars used in motorsport?

Exercise 3. Match the left part with the right.

1. Titanium and Aluminum

a) are equipped with sophisticated electronic
systems

2. In recent years, additive manufacturing (3D
printing)

b) are often used in parts like suspension
components and engine parts due to their high
strength-to-weight ratios.

3. Modern race cars

¢) is not just about individual skills, it is about
collaboration.

4. Data collection systems

d) has found its

engineering,

way into motorsport

5. Control Systems

e) provide real-time information about the
car’s performance.

6. Driver Assistance Systems,

f) to plan and execute race strategies.

7. Engineers often work closely with race
teams

g) to minimize the time spent during pit stops.

8. Engineers must work with the pit crew

h) work together to ensure that a race car is
optimized for performance.

9. Autosports engineering

1) including traction control and stability
control, help ensure maximum performance
while keeping the car manageable under
extreme conditions.

10. Teams of engineers, designers, mechanics,
and strategists

J) manage things like engine timing, fuel
injection, and power distribution in hybrid or
electric race cars.

Exercise 4. Ask questions to the given answers:

1. Question:

?

Answer: Effective communication, problem-solving, and a strong understanding of each

other's roles will be crucial to your success.
2. Question:

?

Answer: Physics forms the basis of understanding forces, motion, and energy.

3. Question:

?

Answer: The field of autosports engineering offers a wide range of career opportunities.

4. Question:

?

Answer: Autosports vehicles often require materials that provide a combination of strength,

lightness, and durability.

Exercise 5. Give the words that have similar meanings (synonyms).
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exciting, design, concepts, underpin, combine, build, fascinating, paramount, include, shape
intriguing, principal, encompass, mould, inspiring, draft, ideas, support, unite, produce.

Exercise 6. Open brackets using the right words:

Key Concepts in Autosports Engineering.

Vehicle Dynamics The performance of a race car is (primarily| basically) governed by its
vehicle dynamics, which refers to the study of (forces | troops) and moments acting on a vehicle
as it moves. Key (areas | points) within vehicle dynamics include:

Suspension: How a car’s suspension system absorbs shocks and impacts, (ensuring | offering)
optimal tire contact with the road or track.

Tire Performance: Tires are the only point of (contact | communication) between the car and the
track, making their (performance| achievement) critical for handling, grip, and safety.

Aerodynamics: The shape of the car and its (components| elements), like wings and spoilers,
influence airflow and downforce, which (affects| blocks) the car's stability and speed.

Powertrain Engineering The powertrain (includes| involves) all the components that deliver
power to the wheels. In autosports, powertrain efficiency and performance are (central | middle)
to achieving high speeds.

Exercise 7. Fill in the gap with an appropriate word and translate this part of the text into
your native language: skills, strategists, succeed, understanding, principles, key, mathematical,
motion, fluid, software, statics.

Autosports engineering is not just about individual 1 ; it is about
collaboration. Teams of engineers, designers, mechanics, and 2 work together to
ensure that a race car is optimized for performance. As a first-year student, you will begin to
develop the collaborative skills necessary to 3 in this environment. Effective
communication, problem-solving, and a strong 4 of each other's roles will be
crucial to your success.

In your first year of studying autosports engineering, you will be introduced to

fundamental engineering 5 , many of which you will later apply specifically to
motorsport applications. Some of the 6 topics you will study include:
Mathematics: You will learn about the 7 principles that underpin engineering
calculations, such as algebra, calculus, and differential equations.

Physics: Physics forms the basis of understanding forces, 8 , and energy. You
will explore topics such as mechanics, thermodynamics, and 9 dynamics, which
are essential to vehicle performance.

Materials Science: An introduction to the properties of 10 and how they are
used in different engineering applications.

Computer-Aided Design (CAD): You will learn how to use CAD 11 to design
parts and components, which is a crucial skill in motorsport engineering.

Introductory Mechanical Engineering: Basic mechanics principles,
including 12 , dynamics, and material behavior under stress.

Exercise 8. Match English words and word-groups with their definitions.
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1. A pit crew

a) is a specialized field focusing on designing,
developing, testing, and manufacturing
high-performance vehicles and components
for racing,

2. Autosports engineering often called

motorsport engineering,

b) is a specialized team of mechanics and
support staff who perform rapid maintenance,
like changing tires and refueling, on a race
vehicle during a race

3. Vehicle Dynamics

c)is the system of springs and shock
absorbers by which a vehicle is supported on
its wheels.

4. Suspension

d) is the engineering study of a vehicle's
motion and performance, analyzing how
forces from tires, gravity, and aerodynamics
affect its acceleration, braking, steering, and
ride comfort to ensure stability, safety, and
handling in various conditions.

5. Performance tires

e) is the specialized field focused on
designing, developing, and optimizing all
components that generate and deliver power

to propel a wvehicle, including the
engine/motor, the transmission, the
driveshafts, and the control systems, to
enhance  performance, efficiency, and
emissions.

6. Aerodynamics

f) is a specialized field applying engineering
principles to identify, evaluate, and control
hazards in systems, products, and processes,
ensuring they operate with acceptable risk

levels to prevent accidents, injuries, or
damage to people, property, or the
environment.

7. Powertrain Engineering

g) are designed to give owners of sports cars
and other vehicles increased handling
response and traction, particularly in wet and

dry

8. Safety Engineering

h) is the way objects move through air

Exercise 9. Pick out all international words from the text.

Exercise 10. Compose a story on one of the topics (up to 100 words):

1. Autosports engineering

2. Key Concepts in Autosports Engineering
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