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15 Career development

L 3 L]
Switch on Listening
Look at the pictures. They show Sami Hassan at Interview with a Network Designer
different stages in his career. Discuss with a partner 1 ) Listen to Sami describing his career path to becoming

whatheisdomgat each stage. a Network Designer. Complete the table with what Sami

was doing at different ages.

16 Sitting exams at school

17

18

2 () Listen again and answer the questions.

What subjects did Sami study at school?

What does a Service Technician do?

What did he like about the job?

What were his responsibilities at the exchange?
What qualifications did he have by the time he was 20?

What did he learn when he joined the Network
Design department?

7 What did he study at university?
8 What has he had tolearn as a Network Designer?

(o2 WY o N S O - IS R

3 Workin pairs, AandB.
Student A You are Sami.

StudentB You are an interviewer.

Ask and answer questions about Sami’s career.

EXAMPLE

What did you study at school?

Maths and Physics.

When did you leave school?

When I was 16.

What did you do next?

Iapplied to do an apprenticeship with BT.
Why?

W W W
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In this unit

@ review how to talk about the future

@ how to prepare for a job interview

@ how to write a covering letter

® technology game reviewing language, career knowledge,

and skills from Units1to 15

e Language spot
Future review

information storing project at the meeting?
e Whendoyouthinkthecompany
(introduce) the next generation of mobile phones?
|

morning. We
specifications.

(meet) the supplier tomorrow
(discuss) technical

Make a list of three things you have arranged todoin
the next few days and three things you intend to do in
the future. One thing in each list should be untrue.
EXAMPLES

I'm not coming to the lesson next week.

I'm going to study Electronics at university.

4 Work in pairs. Read your sentences to your partner.

Your partner should guess which sentence is untrue.

Iexpect the interview won't be very difficult. 5 Work in pairs. Make predictions about life twenty years
We're going to check the switching equipment at the from now. Discuss these topics or choose topics of your
exchange. owIL
We're attending the conference in Milan on Thursday. ® your company activities  ® mobile phones
It'h prok.rabfy take two hours tg fix. » your job ® communication
S,h esgoing toapplyjerapewioh » telecommunications technology
I'm moving to a new department next month.
1 Underline the verb forms used to talk about the
future in the sentences above. Match verb forms a—c Vocabula ry
with theiruses1-3. .
Key skills
a will 1 intentionsand
predictions based on 1 Match a word / phrase in A with a word / phrase in B
evidence
A B
b goingto 2 plansand
arrangements a good attendance ability
¢ Present Continuous 3 expectations and have technical ) background
redickions without good communication record
Evidence anindustry skills
» Goto Grammar reference p.123 a good team maker
a good decision organized
2 Complete the septences with the most suitable future be W§“ mﬁltitaskin g
form of the verb in brackets. good at Worker
a We___(start)thetraining course on : 1 w0
Monday.I've got the details. g s g
] g ¢ work opportunities
b Mary says she‘ - . (look) for a job with wan job working hours
more responsibility. Good ideal flexible =aticfiction
¢ Iknow there (be) problems, there = N e PR R, = -
always are! 2 Work in pairs. Write about people you know using
d you (discuss) the phrases from the tablein 1.

EXAMPLE
Olaf has an industry background. He worked for
Siemens for four years.
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Make your point 5 Work in pairs. Role-play an interview situation. One of
2 ’ z youis the interviewer and the other the applicant. Ask
Preparing for an interview and answer the questions you noted down in 4. When
1 How would you prepare for an interview? Work in you have ﬁn.ished, discuss each other’s performance
pairs and make a list of key points. and how toimprove.
2 Look at the checklist Lee Avatar gives his clients. How =
many of these points did you think of? Readlng
3 Canyou think of any other points that would be Jobad and covering letter

i rtant i Iture?
ek e When you apply for a job, you normally send an

4 Read the common questions he mentions again. Spend application form and your CV. You should also send a
ten minutes thinking about how you would answer covering letter. This should get the employer’s
these questions in an interview. attention and make a positive impression.

1 Readthe advertisement and answer the questions.
1 What jobis being advertised?
2 Whoshould apply?
3 What should you do if you are interested?

Anglo Telecom is looking for a

NETWORK DESIGNER

AT is a multinational organization. Due to company
expansion we now require a Network Engineer to work
on our 21st-century development project. You will
work on a wide range of networking rechnologies and
be involved in all areas of the project.

e Find out who you will be talking to. The department boss will
ask specific task-related questions and someone from
Personnel will ask about your general skills.

The ideal candidare will have a university qualification
in Telecommunicartions engineering or a related subject
and some experience in switching and transmission.
Find out about the company — their products and services, Strong communications skills are necessary and you
customers and competitors. will work effectively in a team. Experience of working
with different cultures would be an advantage.

Prepare for some common questions that are often asked : .
during an interview Please send your CV and covering letter to Dominik

Abraham, Network Planning Department, Anglo

What are your strengths and weakn ) :
y : s Telecom, High Row, London, NW12 6PE.

Why do you want to work for us?

What did you like most in your last job?

How do you get on with other people? 2
Do you work best on your own orinateam?

Read and complete the letter on p.107 with these words.

How do you manage multitasking? ability opportunity responsibility
How do you deal with stress? e R Lo
experience response

Read more of these typical questions at www.jobcentre
olus.gov.uk or by searching, for example, on Google.

* Be positive o Wearsmart, business-like
» Give relevant answers clothes 2 Doyou think Mr Abraham will be interested in her

» Ask questions » Gettotheinterviewearly application? Why? / Why not?

3 Work in pairs and discuss the questions.

1 Does Anna have the right qualifications for the job?
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milk round (n) a series of visits that large
companies make each year to colleges and
universities, to talk to students who are
interested in working for them

234 Castle Rise Webquest

Kingston Visit Milkround.com and enter a sector that you are
35246)601(2398 interested in, such as Engineering, in the Search box,
: then find a job you think is interesting and follow the
mobile:1077986543 A :
link. When you have done your research, write a

email:
as@home. co.uk covering letter for the job.
Mr D Abraham www.milkround.com/s4/jobseekers/
Network Planning Department
Anglo Telecom
High Row, London Speaking
LS 6 24 August 2008 s 2
9 Second interview task
1 application for Network For some jobs you may be interviewed twice. After the
Designer first interview, the employer will produce a short-list of
suitable candidates: usually no more than three. If you
Dear Mr Abraham are invited to a second interview, you will probably be
asked to prepare and perform a task.
In____ 2 +to the advertised position
for a Network Designer in the Telecommunications 1 Imagine you have been invited for a second
Engineering Journal on 18 August 2008, I am interview. Make a poster of an ironing board with at
writing to ask you to consider my least two drawings showing the ironing board set up

3. I am looking for the

e e e e ; : o and folded. Annotate the drawing with information
opportunity to gain experience in this field.

about parts and materials used. You have 20 minutes
Igainedhands-on___ 44n switching to prepare.

and transmission while studying for my NVQ in
Manchester and was fortunate enough to spend
six months in Sweden with Telia as part of an
exchange programme. While there, I worked on
maintenance and fault-finding at the exchanges
as a Network Technician and was given
= S5for implementing new systems.

I gained valuable experience of working as part
ofa_____ fand in communicating with
others.

I am very interested in joining a leading

telecoms company such as Anglo Telecom. My NVQ
results show that my technical 7

is excellent and I am very conscientious about
meeting deadlines. I have excellent computing
skills and a very positive attitude to learning 2
new skills.

Work in groups. Present your work to your group of
= students and listen to other students giving their
I would appreciate the___________®to meet presentations. When you have finished, discuss what

you to discuss my application and look forward

%5 Henring Fooacyod you have done well and think about how you could

improve in the future. Use the checklist in Make

Yours sincerely your point, Unit 14, p.103 to make constructive
comments.
Anna Suchard 3 Decide on the best piece of work in your group. As a

group, present it to the rest of the class.
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Technology game 1]

: : Py Name 3 different college courses
This game revises what you have learned in this where you could study Technology.

book. Work in groups of six. Divide into three
pairs. You need one dice for each groupand a
counter for each pair.

Rules

Decide who is going to start. Place your
counters on the start square. The first pair
throws the dice and moves their counter to the
correct square. Read the instructions aloud. You
are allowed one minute to discuss your answer.
(The other pairs should also think about the

m Name 3 sources of renewable
energy.

answer.) Give your answer innomorethanone  [LEJ Describe abridge you know — type,
minute. If you cannot answer, another pair can location, function.
offer an answer.

If another pair thinks that the answer is

incorrect they can challenge and offer another Name 2 different forms of transport

answer. If they get the correct answer, they can that use
move their counter along one square. It is now a water b air
their turn to throw the dice. If the answer is ¢ rails.

correct and there is no challenge, the pair rolls
again. Give 3 advantages to an earth

The first pair to reach Finish is the winner. home.
Red squares give instructions [l

Yellow squares test your career skills and
knowledge [ |

Green squares test your speaking skills [

Brown squares test your language
knowledge [ (grammar, vocabulary)

b Describe Name 2 roles of an Environmental
a), b), c) squares a 2stepsin water treatment Scientist.
If there are a), b), or ¢) questions, the first pair to b 2features of an eco-city.

land on the square can choose which they want
to answer. The next time a pair land on that
square, they must answer a different question.
If the square has only one question, the next

33

pair toland on the square must give an answer &
that is different to the first pair. = - . er
Talk about squares Draw and describe an electronic LY

2 circuit symbol. "ﬂ.

If the instructions tell you to Talk about ..., you
must talk for 30 seconds.

|
CaodiuEl L ¥4 Name 2 skills you have that you
would mention in a letter of

application.




ﬂ a Whatis precision agriculture?
b Name two ways of preserving
food.

B Name 2 different types of bridge.

Make 2 sentences to say what m a Name 2 different plastics and
manufacturers can/are able to do what they are used for.
with plastics. b Give 3 properties of plastics.

Name 3 parts of an aeroplane and
give their function.

D.escri-be -3 features of a home of the
future.

b mustn'tdo
if you want to build a house.

Name 2 parts of a drilling rig and
give their function.

Give 2 examples of robots and s;ly
what they do.

E Name 3 domestic appliances.

Describe 2 forms of technology that
have been developed to avoid
warships being detected.

Give 2 pieces of advice about how to
prepare for an interview.

Career development W09

ﬂ

Checklist

Assess your progress in this unit. Tick (/) the
statements which are true.

| can talk about the future
I know how to prepare for a job interview
| know how to write a covering letter

My reading and listening are good enough
to understand most of each text in this unit

S A S D
Key words

Nouns

ability
applicant
application
attendance record
candidate
covering letter
decision maker
multitasking
opportunity
promotion
reference
responsibility
skill

team

Verbs
apply

Note here anything about how English is used
in technology that is new to you.
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Pairwork activities

L]

Unitl p4

Student A

1 Transmission systems, Engine management
systems, Diagnostics, including using electrical and
electronic test equipment

4 Electric power, Materials and manufacture,
Mathematics

5 Aeroplane aerodynamics, Gas turbine engines,
Propellers

8 Audiorecording, Sound creation and manipulation,
Computer music production

Unit6 p.39 Makeyourpoint

StudentB

Boeing 747-8

Cruising speed: 913 km/h
empty weight: 185,972 kg

max take-off weight: 439,900 kg

Aviation weather report at 0800 UTC on 16 June
Temperature: 16°C
Dew point: 2°C

Pressure:1024 hPa

Unit 2 p.12
Student A

Orange growers have always had the desire to make
their oranges as orange as possible! Oranges grown in
some parts of the world are dull and lack colour
because there are no cold nights, while those grown
in areas with cool nights are usually brighter in
colour. Now, orange growers take their freshly-picked
oranges tolarge buildings where ethylene gasis used
to stimulate the chlorophyll in the oranges to bring
out more natural colour. After that, each fruit is
photographed from every possible angle using a
digital camera. Computers use these pictures to
record any undesirable marks on the skin at the same
time as analyzing the size, colour, and shape of each
orange. Depending on the demands of the market,
the grower can set the required grade specifications
in the computer. Any oranges which do not meet the
required standards are removed from the production
line and later used to produce juice.

Unit1l p.83 Speaking

Student A

A

HeartLander is an experimental miniature robot
designed to allow surgeons to treat damaged hearts
without major surgery. It has been developed at
Carnegie Mellon University in Pittsburgh. The robot
is two centimetres long. It can be inserted into the
body by a small incision in the chest. It moves by a
combination of suction and push-pull movements
provided by wires driven by motors outside the body.
The movement resembles the way a caterpillar
moves. It can travel at speeds of up to 18 cm per
minute.

A computer monitors its position and controls its
movements.

HeartLander can be directed to crawl over the surface
of the heart while the heart is beating. Its inventors
hope to use it to attach leads for pacemakers, to inject
drugs straight to the heart, and to take samples from
the surface of the heart for analysis.

To do this without major surgery would be an
important advance in the treatment of heart
problems.

Unit 8 p.48
StudentB

The Japanese Shinkansen network of high-speed
railway lines extends for several thousand kilometres.
The system was based on existing rail technology, but
designers tested model trains in a wind tunnel to make
them aerodynamicin design and so reduce air
resistance. Because of the shape, the trains have been
called ‘bullet trains’. Electric or diesel engines power
the trains which travel up to 300 km/h on standard
gauge, purpose-built track. Certain constrictions had to
be eliminated, such as level crossings, frequent stops,
and some curves. Similar high-speed rail networks
existin other countries, for example the TGV in France.
They allow travel from city centre to city centre, rapid
boarding time, and comfort. They are considered
environmentally efficient and are seldom affected by
poor weather.
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Unit 6 p.38
Student A

o

o s

=Y

Helicopters are known as rotary-wing craft because
of the rotating blades or wings. The main rotor is
mounted on the top of the helicopter. The blades have
an aerodynamic shape and as they spin they provide
lift. A gas-turbine or petrol engine below the shaft
provides power for the rotor, which also provides
thrust. Most helicopters also have a tail rotor attached
toa tail boom. This provides thrust in a sideways
direction and prevents the helicopter from spinning.
The pilot controls direction using both hands and feet.
He / she can change the angle of each blade so that
they produce more thrust on one side than on the
other. This creates a difference in lift and so causes the
helicopter to tip and move forward, backwards, and
sideways.

fractions

Heiesain I_ﬂ—ﬂ@ C5t0 C10 Petrol ﬁ

density and Byl

Unit 9 p.71

StudentB
Clto C4 Gases
M — 70°C CHEMICALS

= 120°C PETROL FOR VEHICLE

boiling point

fractions C10 to C16 Kerosene

increasing in

density and P
boiling point _

DIESEL FUELS FOR CA!
= 270°C LORRIES, TRAINS

4 C20toC50 Lubricating oil

SHIPS, FACTORIES, AN
600°C CENTRAL HEATING

Crude oil
C70 residue

Unit 12 p.89
Student B

The Wattson is an attractive-looking device that shows
how much energy is being consumed at any point of
time. A clip attaches a small transmitter around the
electricity cable beside the electricity meter. This
provides a wireless connection to the Wattson, which
can be placed anywhere in the house. The device glows
in blue or red electroluminescence. Blue indicates low
energy use while red indicates high. It also provides
hard data on energy consumption and can show how
much it costs to leave a specific appliance on for a year

Compact fluorescent bulbs (CFLs) are used in place of
conventional incandescent light bulbs. A fluorescent
tube is filled with mercury vapour. An electrical
discharge through this mercury vapour emits ultra-
violet light. This makes a coating inside the tube glow
brightly, producing about four times as much lightas a
conventional bulb with the same wattage. The first
energy-saving bulbs were long and large, but using
electronics in the base of the bulb has reduced the size
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Unitl p4
StudentB

2 Introduction to telecommunications, Electronics,
Microprocessors and microcontrollers

3 3D modelling, Operating systems for CAD users,
Communication skills

6 Ship performance at sea, Marine machinery
systems, Offshore engineering

7 Ordnance, munitions, and explosives, Guns and
vehicles, Sensor systems

Unit6 p.39  Make your point
Student A

Boeing 747-8

Fuel capacity: 216,840 litres
Maximum range: 8,000 nautical miles
People capacity: 467 (3-class)

Aviation weather report at 1300 UTC on 30 January
Wind -5 knots from 140 degrees SE, variability 110 - 270
degrees

Unit 8 p.48
Student A

Shanghai has the first commercial Maglev line in the
world. Trains can reach 350 km/h in two minutes and
have a maximum speed of 431km/h in normal
operation. Maglev (magnetic levitation) trains use a
combination of magnetic attraction and magnetic
repulsion to provide lift and forward movement and
can operate on 10° gradients. They travel on raised
guideways above the city which are very expensive to
build, but track maintenance costs are significantly
lower than with conventional rail transport. There is no
engine and there are no wheels or rails as with
conventional trains, so no friction. Maglev runs on
electricity, producing no pollution from the vehicle. The
speed and the distance between trains are
automatically controlled and maintained by the
frequency of the electric power fed to the guideway.
Bad weather or congestion have little effect on the
running of these vehicles.

Unit 12 p.89
Student A

The water-powered calculator runs on H20 batteries,
soit needs no electricity or conventional batteries. The
H20 battery consists of two electrodes made of special
alloys. When these are immersed in water, a chemical
reaction takes place which produces electricity. Over
time, the water evaporates, and needs to be replaced.
The batteries should last for over two years.

The eco-kettle allows you to boil only the amount of
water you require. It has a double chamber. The inner
reservoir holds a full capacity of water ready to be used.
By pressing a valve button, the required amount of
water is released into the outer boiling chamber. The
level of water can be seen through the front window.
This kettle is designed to reduce the excess amount of
water people boil.

Unit 13 p.96
Student A

Silent Guardian

Raytheon, an American company, has developed a
device which projects millimetre wave energy at a
frequency of 94 GHz which it calls Silent Guardian. It
heats the surface layer of skin causing protesters to
move back quickly away from the pain source. It is
effective up to 250 metres. It hurts but it does not kill.
The waves only penetrate the surface layer of the
skin, which is deep enough to cause pain, but not to
injure, unless those targeted are exposed for more
than four minutes. In practice, it is unlikely anyone
would stay within range for so long, but the system
also includes infrared scanners which check for any
excessive skin heating. The system is intended for
embassy protection, peacekeeping operations, and
checkpoint security on sensitive installations such as
nuclear power stations.
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Unit9 p.71
Student A

,00c LIQUEFIED
PETROLEUM GAS

C5to C9 naphtha

_|'_'u
CS to C10 Petrol

_ 120°C PETROL FOR VEHICLES

= ’.;L,f

170°C JET FUEL, PARAFFIN FOR
LIGHTING AND HEATING

i C14 to C20 diesel oils

Bis

LUBRICATING OILS,
WAXES, POLISHES

C20to C70 beavyfueloll

BITUMEN FOR ROADS
AND ROOFING

370°C

Unit 10 p.78
Student A

15 kilometres north of Shanghai lies the third largest island
in China. The island is the location for a fully-sustainable
eco-city called Dongtan.

The city is designed as small villages, each with its own
character. This provides a community spirit, the base of
Chinese society, so people walk and meet each other. The
villages are connected by cycle routes, footpaths, and
public transport corridors that use trams and buses. Solar-
powered water taxis operate on the river. Zero-carbon
public transport uses hydrogen-fuel technology or battery-
power. Residential and business areas are mixed to reduce
the need to commute. The buildings have been designed to
be highly energy-efficient. They are angled to attract the
maximum sun in winter and natural ventilation in summer.
Local materials are being used with traditional and new
construction technologies. Photovoltaic solar panel cells
supply the buildings with energy. The city is self-sufficient
in energy needs, using biomass from crops and rice
residue as well as wind power from large

wind turbines outside the city.

Unit11 p.83  speaking

Student B

B

Geminoid is a humanoid robot which looks and
sounds just like his creator, Hiroshi Ishiguro of Osaka
University in Japan. Its features are made from silicon
moulds of his own body. It has the same hair
colouring and style, and wears the same glasses and
clothes.

DrIshiguro demonstrates his robot by using it to
teach his classes. What makes this robot so
convincing is that it appears to breathe, its eyes blink,
and it fidgets just like a human. It also speaks with his
voice. These effects are achieved by technology which
includes 50 sensors and motors under Geminoid's
skin to give expression to its face and to replicate
human movements. The breathing effect is caused
by compressed air forced into the chest. A motion
capture system tracks the real DrIshiguro’s mouth
movements which are then copied by the robot. His
voice is relayed through a speaker in the robot.

DrIshiguro believes that in future, humanoid robots
will stand in for people who cannot be present at an
event. We may have not only robot teachers, but
robot politicians and singers.
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Grammar reference

1 -ing form and to infinitive
-ing form
The -ing form is used directly after certain verbs.
These include: admit, carry on, consider, delay, deny,

enjoy, finish, give up, involve, keep (on), postpone,
practise, resist, stop, suggest.

Students should consider doing a computer course.

The course involves learning about the manipulation of
digital images.

The -ing form is also used after prepositions.

She succeeded in finding a post as a Research Engineer.

to infinitive
The to infinitive is used directly after certain verbs.

These include: agree, aim, attempt, begin, choose,
continue, decide, expect, fail, hope, intend, learn, manage,
mean, offer, prepare, promise, propose, want.

The planners agreed to make the proposed changes.
The Drillers managed to dig a new well.

Note that we can use the negative infinitive not to.
The company decided not to develop the new system.

Verbs followed by -ing form or to infinitive

There are several verbs that can be followed by either
the -ing form or the to infinitive, with very little change
in meaning.

These include: begin, continue, hate, intend, like, love,
prefer, start.

We continued practising our communication skills
throughout the course.

We continued to practise our communication skills
throughout the course.

Note that we do not generally use two -ing forms together.
We are starting to learn about database systems.

NOT We are startinglearning about database systems.

2 Past Simple v Present Perfect
Past Simple

We use the Past Simple to talk about an action that
happened in the past. We often use time expressions
such as: last month, yesterday, 250 years ago, in 1850.

Present Perfect Simple

We use the Present Perfect Simple to talk about an action
that happened in a period of time up to the present.

Sometimes, no specific time is mentioned. This can
indicate that something happened very recently, or
that the time period stretches from any point in the
past up to now.

The industry has announced its profits. (= recently)
The industry has been at the forefront of new
technology. (= any time up to now)

We can use time expressions such as: recently, this
week, so far, over the last two years.

Sofar this year the industry has not developed any
new techniques.

Present Perfect Continuous
Positive
The landowner has been planting trees.

= subject + have / has + been + -ing form

Negative
We haven't been using the new equipment.

= subject + have / has + not (haven't/hasn’t been)
+-ing form

Questions
How have manufacturers been improving the design?

= (question word +) have / has + subject + been
+-ing form

Like the Present Perfect Simple, the Present Perfect
Continuous is used to talk about an action that carries
on up to the present. Sometimes, we can use either
tense without much difference in meaning, especially
when we refer to a longer-term situation.

He has worked / has been working here for 20 years.

In other cases, the Present Perfect Continuous
emphasizes the fact that the action has continued up to
the present and may not be finished. The Present Perfect
Simple is often used to talk about quantity. Compare:

He's been planting new trees. (= he may or may not have
finished)

He's planted 500 new trees. (= he has finished planting
the trees)
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3 The Passive 4 Ability and inability

Most bridges are built of concrete these days.

When cracks began to appear, the bridge was
strengthened.

A number of construction methods have been used.

= subject + be (in correct tense) + past participle

We use the Passive to talk about processes and about
how things are made and built.

Most tenses used in the Active can be used in the Passive.

The exception is the Present Perfect Continuous.

NOT A new tunnel hasbeenbeing built.

We would use either:
Present Continuous Passive
A new tunnel is being built.

or

Present Perfect Passive
A new tunnel has been built.

Modals in the Passive
We can use will or modal verbs in the Passive.
The tunnel must be finished on schedule.
The bridge will not / won't be finished on time.
= subject + will / modal verb (+ not) + be + past participle

Modal verbs are commonly used in the Passive in
official signs. Such notices in the workplace are often
connected with issues of health and safety, and tell us
what we must and mustn't do.

Safety equipment must be carried at all times.
Any incidents should be reported to the site manager.

by

Passive forms are used to avoid mentioning who
performed an action. This is either because the agent is
irrelevant to the process described or is unknown.
Sometimes, however, we may want to use a Passive
form and mention the agent. In this case, we introduce
the agent with by.

The cables are supported by twin towers.

There are several ways of talking about ability,
possibility, and opportunity.

Ability / inability in the present

@ can/can't+infinitive

Bioplastics can help reduce the amount of waste we
produce.
We can’t recycle conventional plastic food wrapping.

We use can / can't to express ability, possibility, and
opportunity. This structure can be used in the Passive.
Conventional plastic wrapping can’t be recycled.

e is/am/ areable to+infinitive

We use is / am / are able to to express ability or
opportunity. This structure is slightly more formal
than can / can’t. We use is / am / are able to rather than
can after a modal verb.

We should be able to reduce biowaste considerably
by 2020.

Ability / inability in the past
® could/ couldn’t +infinitive

could / couldn't are the Past Simple forms of can / can't.
In the past, we couldn't mould plastic into complex
shapes.

@ was/ wereable to+infinitive

was / were able to are the Past Simple forms of is / am /
are able to.In many cases, was / were able to are used in
exactly the same way as could / couldn't.

In the past, we weren’t able to mould plastic into
complex shapes.

However, when we want to talk about ability on an
isolated occasion, rather than general ability, we can
only use was / were able to.

After doing a Google search, he was able to find the
exact information he needed.
Ability / inability in the future

e will/ won't be able to + infinitive
By using additives, we will be able to improve the
properties of the plastic.

However, note that it is very common to use It will /
won't be possible to + infinitive instead.
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By using additives, it will be possible to improve the
properties of the plastic.

This is especially the case in the Passive, to avoid the
awkward repetition of be.

It will be possible to stop chemical degradation.
NOT Chemical degradation willtbe-ableto-bestopped.

can / can’t + infinitive

We can also use can / can’t to talk about future ability
or opportunity. This is less formal than will / won't be
able to.

We can talk to the Manager when he arrives.

Note that we can't use will can / will can't.
NOT WendHean talk to the Manager ...

5 Past Continuous v Past Simple
Past Continuous
Positive
Wave energy was causing several problems.

= subject + was / were +-ing form

Negative

The generator wasn’t running very smoothly.
= subject + was / were not (wasn't / weren't) + -ing form
Questions

What equipment was the controller using?

= (question word +) was / were + subject +-ing form
We use the Past Continuous to talk about an action in
progress in the past.

Past Simple

We use the Past Simple to talk about a completed
action, or a series of completed actions in the past.

The rotor turned against the wind and started
the turbine.

when / while / as

The Past Continuous and Past Simple are often used
together when one action comes in the middle of a

longer one. We can use time expressions such as when,

while, or as before the longer action. Note the position
of the comma.

When / While I was studying at university, I became
interested in alternative energy.

We can reverse the order of the two clauses. In this
case, there is no comma.

Ibecame interested in alternative enerqy when / while
I'was studying at university.

When can also go before the Past Simple.

I'was studying at university when I became interested in
alternative energy.

Note that when can introduce two Past Simple actions
to describe an immediate consequence of an action.
When the computer activated the yaw motor, the rotor
turned against the wind.

On the other hand, as is used to describe two actions
that happen simultaneously.

As the generator was turning, the turbine broke down.

6 First and Second Conditionals

First Conditional
Form
if-clause main clause
IfI finish the course, [ will earn more.

= If + subject + Present Simple / subject + will + infinitive
Note that in the result clause we can use a modal verb,
e.g. may, might, can, could, should instead of will.

If the tests go well, the project might start ahead of
schedule.

Note the position of the comma in the above example.
The if-clause normally comes first, but it can come after
the main clause. In this case, there is no comma.

The project might start ahead of schedule if the tests

go well.

Use

We use the First Conditional to talk about a possible
scenario or action and the probable result.

Second Conditional
Form
if-clause main clause
If Iworked as an I'would earn more money.

area controller,
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= If + subject + Past Simple / subject + would + infinitive

Note that we can also use could or might in the result
clause.

IfI had a calculator, I might / could / would work this
out more quickly.

With the First Conditional, the order of the clauses can
be reversed.

I'might / could / would work this out more quickly if I
had a calculator.

Use

We use the Second Conditional to talk about an
imaginary situation and to speculate on the result.

unless

We use unless as an alternative way of expressing a
condition. Unless replaces if in the if-clause, and is
always followed by a positive verb. The result clause
can either be positive or negative. Compare:

Ifyou can’t take pressure, you won't be successful in
this job.

Unless you can take pressure, you won't be successful in
this job.

As with other conditional sentences, we can reverse
the order of the clauses.

You won't be successful in this job unless you can
take pressure.

7 Obligation and necessity

We use both have to and must to talk about obligation,
but there are some differences.

have to

has / have to + infinitive can be used in other tenses,
but not in continuous tenses.

Past Simple: had to

Present Perfect: have had to

Future: will have to

I'had / ’ve had to obtain planning permission before
building the extension.

NOT [weashevirgte obtain planning permission.

We use has / have to when we talk about something
that we can or cannot do because of the circumstances,
or because of a legal requirement.

Ican’t come tomorrow because I have to go to a meeting
with the planning department. (= circumstances)

All appliances have to be earthed. (= legal requirement)
The question form is Do / Does + subject + have to +
infinitive.

Does the extension have to comply with building
regulations?

don’t have to

We use don't / doesn’t have to+ infinitive to talk about
something that is not necessary. There is no sense of
obligation.

Your home doesn’t have to have solar energy panels, but
it would save you a lot of money on bills.

People won’t have to worry about small rooms, as
interior space will be more flexible.

must / mustn’t

We use must / mustn’t + infinitive to talk about
obligation. It has a similar meaning to the usage of
have to for alegal requirement.

All appliances must be earthed.

We can also use must / mustn 't to indicate personal
authority.

You must send me the plans by the end of this week.
(=1am telling you to do this)

You have to send me the plans by the end of the week.
(= because of circumstances or a legal requirement)

Must / mustn’t are only used in the Present Simple.
Their forms never change.

The new extension must comply with building
regulations.
Fire exits must be accessible and mustn’t be blocked.

The question form is rarely used. Instead, we use
have to.

Does the new extension have to comply with building
regulations?

Similarly, if we want to talk about obligation in the
past or future, we use the appropriate form of have to.

In some countries, any new buildings must be less than
three storeys. But by 2020 all buildings will have to be
earthquake resistant.
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8 Comparative and superlative
review

We use comparative and superlative adjectives to talk
about the differences between two or more things.

We use comparative adjectives to make a comparison
between two things or situations.

Form Adjective Comparative Superlative
One-syllable Add-er  Addthe+-est
adjectives fast faster the fastest
One-syllable Add -r Addthe +-st
adjectives wide wider the widest
endingin-e

Two-syllable Change -y change-y

adjectives to-ier to-iest
endingin -y happy happier happiest
Adjectives with more+  the+most+
two or adjective adjective
more syllables  efficient more the most
efficient efficient
Irregular good better the best
adjectives bad worse the worst
far farther/ the
further  farthest/
furthest

Comparative adjectives
Use

When we compare two things or situations directly, we
use the comparative + than.

I'find journeys by plane a lot more tiring than journeys
by ship.

The opposite of more is less. We use less with adjectives
with two or more syllables.

Airtravel is less expensive than it used to be.

To make a comparison stronger, there are several
adverbs that we can use before the comparative.

The ones that emphasize large differences include:
much, far, considerably, substantially, a lot,a good /
great deal. Those that emphasize small differences
include: slightly, a little, rather, somewhat, and, more
informally, a bit.

Maglev trains move passengers at a much lower cost
compared to ships.

Passengers are somewhat less concerned with train
décor than with speed.

Note that we can use really or absolutely to make an
adjective stronger but we cannot use these before a
comparative.

NOT Maglev trains move passengers at a eaHytewer

We also use adverb + comparative structure before a
noun, e.g.a lower cost, a better way, more speed, less fuel,
a much higher profit, a far less efficient system

Superlative adjectives

Use

We use superlative adjectives to make a comparison
between more than two things.

The opposite of the most is the least. We use the least
with adjectives containing two or more syllables.
Ithink that the Maglev is the least stressful way to travel.
We also use adverb + superlative structure before a

noun, e.g. the fastest method, the most interesting
Journey, the worst aspect, the least expensive option.

9 Present tense review

Present Simple
Use

We use the Present Simple with:

» facts and things that are generally true.
Production platforms stay in place for as long as the
field is productive.

e routines, especially with adverbs of frequency.
Icome back to the rig every few weeks.

# verbsthat describe thinking and feeling, e.g. feel,
look, smell, sound, taste.
Crude oil feels sticky.

Present Continuous

Use

We use the Present Continuous to talk about:

e somethingthatis happening at the time of
speaking.

We're having a fire drill.
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» something thatis happening around now, although
not necessarily at the time of speaking. We
generally do not expect the action to continue fora
long time.

I'm supervising a new Driller this week.

Note that with a continuous tense, such as the Present
Continuous, we do not generally use non-action verbs
such as: be, believe, cost, feel, forget, hate, have, hear, know,
like, mean, remember, smell, taste, understand, want.

NOT ['mwnethrewing these figures.

There are exceptions to this when these verbs are used
in an active sense. For example:

Ithink this is the best option. (= this is my opinion)
Iam thinking about the possibilities. (=1 am actively
using my mind)

10 Reported speech

Reported statements

When we report a statement, we commonly use the
Past Simple of the reporting verbs say and tell.

Mr Bran said (that) we would have to change the filters.
Note that the pronoun that is not essential.

Told must always be followed by an object (me / us / the
shareholders, etc.).

M Bran told us (that) we would have to change the filters.
We can also use other reporting verbs such as: admit,
announce, confirm, explain, recommend, suggest, warn.

The director announced that our design team had won
an award.

Direct and reported speech

When we change direct speech into reported speech,
there are several changes that need to be made.

# Thetense of the original verb:

Direct speech: Igenerally spray the paintina
ventilated closed room,’ said

the engineer.

Reported speech: The engineer said (that) he generally
sprayed the paint in a ventilated
closed room.

Note that in this case, we could keep the Present Simple
form sprays in reported speech, if we want to
emphasize a current routine.

In general, however, the original verb changes as
follows:

Direct speech Reported speech
Present Simple - Past Simple
Present Continuous = Past Continuous
Past Simple = Past Perfect
Present Perfect = Past Perfect
Modals: will - would

can =f could
may = might
must = had to

@ Pronouns:

Direct speech: Ms Symons: ‘Designing engineering

systems gives me great satisfaction’

Reported speech: Ms Symons said that designing
engineering systems gave her great
satisfaction.

¢ Time expressions:

Direct speech Reported speech
today that day
yesterday the previous day
this week / month /year that week / month /year
(the) next week / month  the following week /
/ year month / year

‘The resulting sludge was disposed of yesterday.’
She said the resulting sludge had been disposed of the
previous day.

Reported questions

When we report questions, we use the verb ask + object
instead of say or tell. In a reported question, the word
order is the same as in a positive sentence.

@ Wh-questions

Direct speech: ‘How do you dispose of the waste

paint?’the inspector asked us.
Reported speech: The inspector asked us how we
disposed of the waste paint.
» Yes/Noquestions

If a question does not begin with a question word
such as What? or How?, we begin the reported question
with if.
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Directspeech:  The Inspector: ‘Do you add chlorine to

the water?’
Reported speech: The Inspector asked if we added
chlorine to the water.

Reported orders and instructions

When reporting an order or instruction, we can use the
past tense of the reporting verbs tell / ask + object +
(not) to + infinitive:

Directspeech:  ‘Check the water pressure in the

pipes.’
Reported speech: He told / asked Keith to check the
water pressure in the pipes.

Direct speech: =~ ‘Don’t forget to check the water levels,

John.'
Reported speech: He told / asked John not to forget to
check the water levels.

11 Causing, preventing, and
enabling links: cause to, make,
prevent, stop, allow to, enable
to, let

There are several ways to describe the relationship
between actions.

Causing

cause + object + to + infinitive
make + object + infinitive

Vibration or pressure can cause a mine to explode.
Vibration or pressure can make a mine explode.

Preventing

prevent + object + from + -ing form
stop + object + -ing form
The hard ground often prevents the robot from

uncovering mines.
The hard ground often stops the robot uncovering mines.

Enabling

allow / enable + object + to + infinitive
let + object + infinitive

Digital cameras allow / enable the robot to navigate
by itself.
Digital cameras let the robot navigate by itself.

Sentence structure
There are two ways we can structure these ideas.

@ Relative clause, using which + verb of causing /
preventing / enabling

Batteries run down quite quickly, which causes the robot
to stop moving.

The Mars Rover is fitted with digital cameras, which
prevents it from colliding with obstacles.

The robot is equipped with sensors that measure
pressure, which enables it to handle delicate items.

Note that the verb following which is in the third
person singular, as it refers to the preceding action
rather than to a singular or plural noun.

@ Omitting which and using the -ing form of the verb
that follows it. Compare:

The robot has six legs, which enables it to walk delicately
through mine fields.

The robot has six legs, enabling it to walk delicately
through mine fields.

12 Question review

There are two main types of question: those which
require a yes / no answer, and wh-questions, which ask
for specificinformation.

Yes / No questions

These begin with an auxiliary verb, such as Do, Am / Is /
Are,Have / Has, Can, Could, Will, Must, Was / Were,
Did, etc.

auxiliary + subject + main verb

Can solid wood be used for carcasses?
Will marble worktops be more expensive than granite?
Was melamine coated chipboard used?

Wh-questions

These begin with question words such as: What, Who,
When, Where, Why, Which, and How. We can use How in
other combinations such as: How much, How many,
How long, How far, How safe, etc.

The question words What, Which, How much, How
many can be followed by a noun.

Question word / question word and object + auxiliary +
subject + main verb

What does a CNC cutter do?
How many eco-kettles has the company made so far?
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In the two sentences above, the question word is the
object of the main verb. Note that What, Who, Which,
How much, How many can also be the subject of a
question. In this case, the word orderis the sameasina
positive sentence.

Question word / question word and subject + verb

What types of door are available?
How much experience has he got in designing kitchens?
Who invented the microwave oven?

Requests

We make requests by using a polite question form. For
requesting information, these include:

Could you tellme...?

I'd like to know ...

Note that these are followed by:

® Question word + positive word order, for wh-
questions:

Could you tell me how the router works?

® If/ Whether + positive word order, for yes / no
questions:
Could you tell me if / whether solid wood can be used for
carcasses?
NOT Eowldyountetlmehowdoestherouterwork’
1 1 lid ) Leor colid
eareasses’
Other structures used to make requests are:
I'd like you to + infinitive

Iwonder if you could + infinitive
Would you mind + -ing form

I'd like you to send me a catalogue, please. (no question
mark needed)

I'wonder if you could help me?

Would you mind giving me a demonstration?

Generally, we reply to requests by saying Certainly or

(Yes) of course. However, it is common torespond toa
request beginning Would you mind with No, of course
not.

Note that the structure I wonder if you could help me?
precedes a more specific request, especially one that may
be quite complicated. Alternatively, I wonder if you could
+infinitive can be used as a request on its own.

Iwonder if you could help me? I'm interested in finding
out more about your kitchen design service?
Iwonder if you could send me a catalogue, please?

13 Prepositions review

There are many prepositions that we can use to talk
about time, place, and movement. Some prepositions
can belong to more than one category.

Prepositions of place and movement

Many prepositions of place can also describe
movement, depending on the verb used. For example:

Place: The multi-purpose gun is under a
special cover.
Movement: The multi-purpose gun is placed

under a special cover when not in use.
Other examples are: above, across, opposite, over.

The common prepositions in and on generally express
position. To express movement, we use into and onto.

The army moved into the town.

The preposition at is only used to express position,
while to expresses movement.

In, at, and on have the following usages:

in  enclosed spaces, e.g.rooms, buildings, vehicles,
equipment
There’s a fault in the drive.
in expressions such as in front of
The microphone is in front of the robot so that it
can pick up sounds immediately.

on surfaces
The amphibious personnel carrier is adapted for
movement on land and on water.

in expressions such as on the left / right (of),
on (the) top / back / side / front (of)

The camera is positioned on top of the mast, not
halfway down it.

at  generallocation when it is not important exactly
where something is
at the airport
at the centre (of)

in expressions such as at the end / side / back /
top (of)-these give a much less specific
indication of position than expressions such as
on the side of

There is an additional piece of equipment at the
side of the robot. (= but not necessarily attached
to the robot)
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There are many other prepositions of place and
movement. We use next to / beside and close to / near to
to talk about how close things or people are. However,
next to / beside mean that one thing or person is at the
side of another, while near / close to tell us only that
one thing or person is not far away from another.

Alsthe folding boom next to / beside the mast?
B No, but it is very near / close to it.

(not) far from is another expression used to talk about
general proximity.

between means to have someone or something on each
side.

Unmanned scout vehicles will patrol between frontline
soldiers and the enemy.

opposite means that one thing or person is facing
another.
The caterpillar tracks are on opposite sides of the robot.

Prepositions of time

The prepositions in, at, and on are also used to talk
about time.

in  partsof days, months, seasons, years: in the
morning, in March, in 2007

to say how soon something is going to happen:
The test will start in two hours.

at  times of the day, mealtimes: at 8a.m., at
breakfast, at night, at Easter

on days of the week, special days, dates: on Sunday,
on my birthday, on 4 May

Other prepositions of time include:

for totalkabouthow longsomething willlast: It will
last for two days.

until meaning up to a specific point or before a
particular action takes place: until 17.00, until the
machine is proved in action

Other prepositions

There are many prepositions that are not used to
describe place, movement, or time. Common examples
include: with, without, by, as, about, of, and for.

These are often used after certain verbs, adjectives, or
nouns.

an advantage over, consists of, depends on, equipped
with, filled with, known as.

14 Complex sentences

There are several structures we can use in order tolink
ideas within a sentence.

when, as, until

We use these time expressions to show clearly the
order in which different events happened. The part of
the sentence that begins with the time expression is
called the time clause.

when

We use when to refer to actions that happen at almost
the same time. One action is an immediate
consequence of another. Note that when the time
clause comes first, it must be followed by a comma.

When the voltage rises, the relay is activated.
We can change the two parts of the sentence around,

but when must always come before the first action in
the sequence of events.

The relay is activated when the voltage rises.

When the time clause comes later in the sentence, we
do not use a comma to separate the two clauses.

as

We use as to talk about two actions that happen at the
same time. The position of the time clause can change,
in the same way as for when.

As the temperature falls, the resistance of R1 rises.

The resistance of R1 rises as the temperature falls.

until

We use the preposition of time until tomean‘up toa
certain point’.

The relay doesn’t operate until the trigger temperature
is reached.

if-clause

We can also use an if-clause to link cause and effect.

The if-clause normally comes first, but it can come after
the main clause. In which case, there is no comma.

The transistor will overheat if excess current is passed.

Relative clauses

In relative clauses, we use the relative pronouns who
when the subject is a person, or which when the subject
is an object.
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We can use a relative clause in two ways:
@ tomake a definition (defining relative clause)

This is the battery which provides a high current.
(=there are other batteries, but this one provides a
high current)

He is the person at Bell Laboratories who pioneered the
new technique. (= there were several people at Bell
Laboratories, but he pioneered the new technique)

# toaddinformation (non-defining relative clause)
This is a new type of battery, which can provide a higher

current than standard ones.
That is Mr Hodgson, who pioneered the new technique.

Note that in this type of relative clause we use a
comma before who or which.

-ing form

When we talk about a process that causes, prevents, or
permits another action, we can use the -ing form to
replace which and the verb that follows it. Compare:

This completes a circuit, which generates a series of
pulses. (non-defining relative clause)
This completes a circuit, generating a series of pulses.

Future review

There are several ways to talk about future events or
situations.

will / won’t + infinitive

We use will to talk about what we know or think we
know about the future, including making
predictions. We do not use will / won't to talk about
intentions.

The course won 't last longer than about four months.
When we are uncertain about the likely outcome of a

situation, it is common to use will in combination with
verbs such as think, know, or expect.

Ithink / know / expect (that) the training will be difficult.

Note that we do not tend to use the positive form of
think with won't. Instead, we use don't /doesn’t think +
positive verb.

Idon't think the course will be very interesting.

NOT dthinkthecoursewentbevarnterasting,

We can also use adverbs such as definitely or probably
to sound more or less certain about the future.

It'll probably take two hours to fix.
I'll definitely get there before five o'clock.

Another use of will / won't is when we decide to do
something at that particular moment, e.g.in order to
promise or offer to do something, and to make
requests.

A I've got to go out in a few minutes so I can’t meet the

supplier.
B OK, I'll meet him.

going to + infinitive

We use going to + infinitive without to when we talk
about our intentions. We have already decided what
to do.

I'm going to meet the supplier.

She’s going to apply for a new job.

We also use going to to make predictions about the
future based on present evidence.

Look at those big grey clouds. It’s going to rain.

Present Continuous

We use the Present Continuous to talk about a pre-
arranged event, but not one that is part of a regular
programme or timetable.

I'm moving to a new department.

It is very common to use a time expression with the
Present Continuous when talking about the future so
that it is not confused with something that is
happening now. Compare:

Present:
Future:

He's attending the conference.
He’s attending the conference on
Thursday.
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Listening scripts

Unit1

It’s my job

When I left school, I started work fora
plastics company, one of the biggest in the
country. We make everything from small
components for medical equipment to large
water pipes—the blue ones which are
replacing metal pipes everywhere.

My apprenticeship lasts for three years.I'm
in my final year now. It's a good mix of work,
which I get paid for, of course, on-the-job
training, and study at the local college.

I've learned a lot of practical skills from the
on-the-job training. It's supervised by skilled
workers. There's quite a lot of paperwork as I
have to complete forms to showI've reached
the right standard.

I had day release to attend college one day a
week in the first two years of my
apprenticeship and I've got two days a week
in my last year.I've learned things like
working in teams, problem-solving,
communication skills, and using new
technologies at work, as well as engineering
subjects. This year I'm completing an HNC, a
Higher National Certificate, in Engineering.

Ilike learning while working, but it's quite
hard work. There’s a lot of studying todo—at
home in the evenings and at weekends too.
I'm doing about ten hours a week right now.
It's quite hard when your friends are out
having a good time.

Once I'm fully qualified and have a bit more
experience, ] hope to get promoted toteam
leader. That means I'll be in charge of a team
of six—more responsibility and better pay.

Pronunciation - Unstressed

syllables

transmission development
performance maintenance
propeller specialist
electricity qualification
installation medicine
regulation environment

Unit 2

(TSR S ) e S S
Listening - Precision agriculture
B = Barry, S= Student

B Asyou know, when farmers grow crops,
they use machines for ploughing and
harvesting as well as chemicals, such as
fertilizers and weed killers. Traditionally
farmers have sprayed chemicals
uniformly across the field so the same

amount of fertilizer or pesticide is sprayed
in each part of the field whether it was
needed or not. But, of course, not all fields
are the same. One end of a field may have
lots of weeds, but the other end may have
none at all. Or one area could need more
fertilizer than another. So, spraying the
field uniformly is really a waste of
Tresources.

But by including IT in modern farm
machinery we have been able to make
farming far more efficient. Farmers can
gather precise information about their
fields and the computer can control the
farming equipment allowing the correct
amount of chemical to be applied. This is
an example of precision agriculture.

S How does the farmer get the information?

B Well, there are two ways of gathering
information about a field. One way is to
use satellites or planes. These can then
produce soil maps. Using these maps, the
farmer can see on the computer what
needs to be done. This method is quite
cheap and very reliable but the drawback
is that it's not very exact—it can be
difficult to distinguish closely-related
features in these maps. The other way of
collecting information is using sensors
mounted on a tractor. As the farmer drives
across his field, information is fed into his
onboard computer and this controls the
amount of chemicals being applied.
Because the tractor-mounted sensors are
closer to the ground than the satellite
technology, they can provide more
detailed information. But this system
costs more because the IT equipment has
to be very responsive and make very fine
adjustments quickly.

On the farms which now use this
technology, there have been fantastic
savings. With this precision equipment,
farmers are able to use 50% less herbicides
and fertilizers than before and, of course,
that's a big saving and better for the
environment.

Make your point - Beginning a
presentation

Giving a presentation can make me very
nervous, but I find that if 'm well prepared, I
feel more confident. There are four things
ask myself before I even start. First of all, who
am I going to talk to and what do they
already know? Secondly, where am I
speaking? What facilities are there? I have to
consider the equipment, for example if I
want to use PowerPoint, is there a screen?
Thirdly, what is the purpose of my
presentation? Do Iwant to inform, impress,

or persuade the audience, or do I want to sell
a product? And finally, how much time will I
have?

The answers to these four questions have an
important effect on what I include in my
presentation and how I make it. Tusually put
ideas down on a piece of paper and then try
to group these ideas under headings. Then1
make some short notes on small cards that I
can hold comfortably in my hand and use
during my presentation. Ilike to use
PowerPoint for my presentations, so I'start
preparing slides. I collect all the pictures,
diagrams, photos that  want to use and put
them in the correct order. Once I feel that I've
got things well organized, I prepare the
introduction.

Even if my audience know me, I still
introduce myself and explain my position.I
begin by saying, ‘Most of you know whol
am.I'm Lee Avatar and I'm responsible for
training and communications’. Then1
explain what I'm going to talk about, and in
what order. I mention that I'll be using
PowerPoint. 1 usually invite people to
interrupt me if they have any questions
during my talk, but sometimes I ask the
audience to keep questions ‘til the end. I give
an outline of the main points in my first
slide,and I find it's a good idea to tell the
audience what handouts I am going to give
them so that they can concentrate on what
I'm saying instead of writing notes.

Unit3

TSRS IS T L
Listening — The Great Belt
East Bridge

The Great Belt East Bridge is part of a link
between Denmark and Sweden. The first
design was made in 1965, 1t consisted of a
box girder bridge with two central spans,
each 400m in length. These were supported
by piers. The idea was that ships sailing in
one direction would pass under one span,
and those sailing in the other direction
would use the other span.

Because ships became larger and larger, this
design was abandoned and a new design
made in 1973. This had a much wider central
span of 780m. This is greater than the limit
for box girder bridges —around 500m. At this
point even the strongest steel bends under
its own weight. So a cable stay bridge was
proposed. With cable stay bridges, the decks
are built out from each pier until they meet
in the middle. The longer the bridge, the
more difficult it is to control the movement
of the ends when it is windy —1,000m is
about the limit for such bridges.
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Construction was further delayed and in the
meantime ships grew larger than ever.
Experiments showed that large ships could
not safely pass each other under the bridge -
even with the wider span. The risk of
collision was too great. The only alternative
was a suspension bridge. A new design was
made in 1993 for a suspension bridge with a
1,600m span - at that time the longest bridge
in the world. To support such a span, two
huge towers, each 254m high, were built. The
bridge deck is quite slender - only four
metres deep. To prevent twisting in the
wind, the deck was specially shaped. The
suspension bridge was finally completed in
1998.

Unit 4
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Listening — The history and

properties of plastics

A = Antonia, F = Fatima

A Ithink that this assignment on the history
and properties of plastics should be quite
interesting.

F Yeah,I'mlooking at the British Plastics
Federation website, that's www.bpf.co.uk,
it's got some good stuff about the history
of plastics. You know plastics can be used
to produce almost anything nowadays.

A Yes.Just look at your toothbrush, these

files, the table lamp, the street lights

outside, even the white lines on the road;
they're all made of plastic.

It says here that the first plastic was made

of cellulose in the mid-eighteen hundreds

and was used to make billiard balls! That
was a great step forward in the world of
science. Apparently, people were worried
that there weren't enough elephants to
provide ivory for making billiard balls so
they had to find a substitute. The first balls
were made of coated celluloid.

A Celluloid is the plastic made from
cellulose, isn't it?

F Yes, and cellulose comes from plants. The
problem was that this can be explosive.
The inventor liked to tell stories of the
early balls exploding when they were hit
hard! Imagine that!

A Ifound a book in the college library called
Plastics, and it says that another problem
with the early plastics such as celluloid
was that you couldn’t make thingstoa
high standard of quality. Apparently, it
wasn't until they started using petroleum
and natural gas in the mid-nineteen
hundreds that plastics production was
really able to take off!

e |

F Yes,it says here that using petroleum and
natural gas led to the development of so
many different plastics: polyethylene,
nylon, polyester, and they've all got
different properties so you can always
find one that's suitable for your product.

A Exactlyl They're really versatile. Today, the

plastics industry is mainly based on oil so
we can produce household and industrial
items cheaply. But we are running out of
oil, what are we going to do then?

F Recycle! On this website,

www.chemsoc.org there are loads of facts

about plastics. Today, manufacturers have
the technology to produce things such as
rubbish bins, plastic sacks, and even
clothes from recycled plastic and I'm sure
we'll be able to extend this range of goods
soon.I'm sure we'll be recycling large
quantities of plastic in the future. But
we'll have to find good systems for
collecting plastic for recycling. That's not
very effective at the moment.

A We'll also have to find alternative raw

materials for producing new plastic. There

are already new technologies available

which allow us to use other raw materials.

F Yeah,look! I've just found in
www.worldcentric.org that companies
are now able to make bioplastics from the
starch in wheat, and even oranges! Some
manufacturers are already producing
things like food wrapping from these
bioplastics.

A Tthink they are still expensive to produce,
so more research will have to be done to
allow us to produce these plastics more
cheaply. But I'm sure that these will be
important for the future for plastics.

Make your point - Describing a
pie chart

I'dlike to show you a pie chart which
represents the use of plastics by sector. If we

take alook, we can see that the largest sector
which uses plastic is the packaging industry.

You will notice that over a third of all plastics

are used here.

As you can see, the building and
construction sector is the second biggest,
using 23 per cent. You will notice that
together with packaging, more than half of
all plastics consumption is in these two
sectors. Take a look at the electrical and
electronics industry, which consumes eight
per cent, and you will see that the same
figure applies to the furniture and
houseware sector, as well as the transport
sector. Agriculture accounts for slightly less
plastics consumption, seven percent.

Atthe opposite end of the scale from
packaging, you can see that the smallest
sector is the footwear sector, using only one
per cent. Both the medical and mechanical
engineering sectors use slightly more plastic
than footwear - two per cent, while the toys
and sports sector accounts for one per cent
more than this.

Pronunciation - Disappearing
sounds and word linking

1
1 Thisisathermoset plastic.
This is a thermoset application.
It's used in household items.
It's used in household products.
3 One process is blow moulding.
It's used to make hollow items.
4 Itmeets safety standards.
They must use safety equipment.
5 It's a softer material.
It's a softer option.

L]

a Lightstabilizers prevent light damage.

b Plasticizers are used to make plastics
softer.

¢ Eventhe street lights are made of plastic.

d Plastics production was really able to take
off.

e Polyesterfibres are used a great deal in
clothing.

Unit5s
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Listening - Wave Energy
Innovator
I = Interviewer, R = Richard Yemm

I Richard is Managing Director of Ocean
Power Delivery Ltd. His company makes
wave energy converters. They supplied
converters for the world’s first commercial
wave farm five kilometres off the coast of
northern Portugal. When complete, it will
generate 22.5 megawatts from wave
power.

Richard, how did you get into wave
energy?

R Idiscovered wave energy when I was
doing my PhD at Edinburgh Usssessay
was working next door to Stephen Sater
the grandiather of wave enerpy o Tsom
that people were doing soosethne wally
Immportan: Sothen [sareC onmgon
2bout wave energy i 3w s e
when z roec e o & W pessie s
tome Al right thee o your =omey
Where yoor moath




126 Listeningscripts

At the end of the day, there's no point just
making clever things. They have to have
an application in the modern world. I'm
environmentally aware, I recycle my
rubbish and all that, but goodwill alone
doesn't get it done. Our object is to earn
revenue for people and in so doing, come
up with an energy that reduces carbon
emissions. It's only going to be achieved if
we make it commercially viable.

What about the name, where did that
come from?

We weren't going to give the projecta
name. We were sick of all the silly
biological names that people kept using
for wave converters, such as Duck and
Frog. We were just going to call it the
OPD750. But then a journalist threatened
to call it the Whiplash, so we did a quick
Google search on sea snakes, because that
is what it looks like, and found Pelamis, a
sea snake that swims only on the surface.
And we liked that.

B That's right.

M I think the freighter plane is about half
that, but I'll get back to you.

B Thanks. But,Iwon't be in the office for the
next three days. Could you give the range
to my colleague, Ivor Teslenko?

M Could you spell that for me, please?

B That's IVOR TESLENKO.

M TESLENKO?

B That's right. His number is the same as
mine but with 0053 at the end. Soiit's,
001246 639 0053.

M Sorry, I didn't catch that.

B It's 001246 639 0053.

M So, 001246 639 0053. 0K, I've got that.

B I'll speak to you next week. Thanks for
calling.

Unit7
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Listening — Earth homes
1= Interviewer, P = Peter Carpenter

and roof and through the floor. Lighting
and ventilation are also important. You
can include roof panels to introduce
natural light to all parts of the building
and to permit ventilation.

Earth houses are usually very well
insulated. The soil cover reduces any
seasonal variation in temperature and in
construction the whole building is lined
with insulating materials so there's very
little heat loss in winter. In summer,
there’s considerable heat gain through the
south-facing windows.

Unit 8

RS i e e e
Pronunciation - Showing
enthusiasm

1 The story of the Airbus A380 is really
fascinating.

2 When you stand near it, you realize it's

o Y absolutely enormous.
U 1] lt 6 1 Whatis an earth home?
P Anearth home is any house which is built It’s mv iob
I T A S ] in part underground. Often earth houses Y]

Make your point - Making

are built into a hillside with earth on three
sides and on the roof, in the northern

I = Interviewer, M = Matt Haydon

telephone calls ] : , I What's your job?
E = - hemlsphere., L us.ually build them‘mth M I'm a Marine Engineer. Currently, I'm
R = Receptionist, B = Francis Ball the fourth side facing south to obtain the Second Engineer working orl & passenger

maximum light and heat.

R Guten Tag! Abat GmbH. cruise ship.

B Hello My name is Francis Ball. I'd like to I What are the advantages? I What are you responsible for in your job?
speak to Mr Braun, please. P Forgetanyideathat earthhousesarecold, well I'm in charge of everything on the

R I'mafraid Mr Braun isn't available at the dark, and damp. That’s a cellar, not an ship which is mechanical, electrical, or
moment, Can I take a message? earth house. Earth homes are well- structural. The Engineer’s job is to keep

B Could youask himtosend the range in insulated. They're warm in winter and everything working. That can be toilets,
nautical miles for the MD-11F? That's the cool in summer. They're durable too. computers, doors, a crankshaft, whatever!
McDonnell Douglas freighter plane. T have They'reless exposed tothe elements and If there’s a problem with a piece of
the range for the MD-11, the passenger can last for hundreds of years. Another big equipment, we have to decide if it has to
plane-that's six thousand, eight hundred plus s that they make mu?h less impact be fixed or if we can manage without it for
and forty. Could you ask him to call me on the environment. They're less visible a while. We repair it, if possible, but
later today? I'll be out till four. than ordinary homes so the landscape sometimes we have to call in specialists.

R What's your number, please? isn’t spoilt and energy costs are very lnwr. I So,what sort of training did you have to

B I'minthe USA soit's 001 (double oh one) They're very low-maintenance. You don't become a Marine Engineer?
246 639 0001. have to paint them. You don't have to M Well Itrained as a Marine Engineer

R That's fine. Thanks for calling. worry about roof repairs. Apprentice. ] worked for a shipping

M = Michael Braun

B

Hello.

M Hello, Michael Braun here.

B

Hello, Michael. Thanks for getting back to
me.

M I'm sorry to call you on your mobile but

there was a problem with the phone
number you left. What range do you have?

I What are the technical issues in building
them?

P Firstof all, you can't build an earth house
just anywhere. You must have planning
permission, even though it's underground.
The commonest construction method is to
excavate a hillside and build a structure
intothe hill. The roof has to be strong
enough to bear the weight of soil on top

company who sent me to college for four
months a year. Once I had passed all the
exams, ] got my licence, which is issued by
the government. Training is different now.
Most Engineers have a degree in
Engineering, usually Mechanical
engineering. But they still have to geta
licence to work on board ship.

I What's the most challenging part of the

B The MD-11-the passenger plane range.
M The passenger plane. Oh, I see. What is it?

and the walls must support the roof and

job?
resist the pressure of earth around the 2

MIsuppose it's being with other people all

B Sixthousand, eight hundred and forty.

M Did you say six thousand, eight hundred
and forty? So, you need the freighter plane
range.

building so concrete, bricks, and masonry
are often used. Waterproofing is

important. You have to prevent moisture
seeping into the structure from the walls

I

the time. You have to learn to trust and
respect others.
Are there any risks?
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M There certainly are! The seaisan
unpredictable place to be. The ship is
constantly moving and large machines
have large parts that are moving fast.
There'’s fuel that could easily ignite,
chemicals that are dangerous, and also
electromagnetic rays.

I How much time do you get off?

M Well, officers normally get one day off for
each day worked. At the moment I'mon
fourteen weeks, and I'm getting fourteen
weeks off after that. It sounds a lot, but
don't forget, when you're at work, you're
away from your home and family.

I What hours do you work on the ship?

M Well, there are always two officers in
charge of operations on the ship. One is
called the Navigation Officer of the Watch
—the NOW. He works on the bridge. Then,
there’s the Engineering Officer of the
Watch —the EOW. That's me. I work in the
control room monitoring the engines and
ship's systems — fuel, temperature, water
pressure, and soon.I do an eight-hour
shift and then another three to four hours
carrying out routine maintenance.

I Would you recommend this job to others?

M Of course, but you have to be tough. You
have to be fit. There are lots of stairs to be
climbed and small spaces to crawl into!
There are lots of unknowns and upsets but
you gain satisfaction and pride from
working in a very challenging
environment. But, it's still a man’s job,
there are very few women!

Make your point - Persuasion
J=JoIllich, M = Man in the audience

J These traffic figures were collected two
months ago on the main roads entering
the city. As you can see, traffic congestion
has increased considerably. It is my
opinion that a six-lane motorway around
the city would be an appropriate way to
solve the problem. I'd like you to take a
look at this map where I have outlined the
proposed route, The main reason for
choosing a motorway bypass is that most
of the traffic, in fact, passes through our
city en-route for Largetown 25 km to the
south-east. We estimate that a motorway
would reduce the traffic in the city centre
by as much as 57%.

M How did you arrive at that figure?

J This was calculated from the traffic
statistics and a computer model. 1 have
details of the calculations to show you. I
have also prepared a detailed costing of
the project which I'd like to give you now.
Could you pass these round, please? Thank
you.

Unit9
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1

’s my job

Interviewer, M = Michael Lennon

How did you get started in the oil
industry?

M Ileft school at 16 and took a course in car

I

maintenance at the local technical college.
I'finished the course, but being a motor
mechanic wasn't the right career for me.
wanted something more adventurous so 1
gotajobas a Roustabout ona North Searig.
What's a Roustabout?

M It's about the lowest job you can get. A

I

Roustabout is a labourer. You get jobs like
painting and unloading supplies from the
supply ships. Still, the money was good
and the food was good too - hotel
standard. Food's important when you're
living on a rig in the middle of the sea in
allkinds of weather for fourteen days at a
time without a break.

After a year I was promoted to Roughneck.
What does a Roughneck do?

M That’s a skilled job. You need physical

I

strength but you also need to know
exactly what to do at any time. Often
you're working with heavy drill pipes -
adding pipes when you're drilling or
removing pipes when you're breaking out
the string.

Breaking out?

M Removing the string of pipes from the

I

borehole. You're part of a team and you
need to know exactly what you're doing at
any time to get the job done quickly and
safely. Safety’s an important issue on the
rigs. Before I could start on the rig, T had to
take a course on Off-shore safety and
survival at Montrose College. They teach
you all sorts of things, including how to
escape from a helicopter just in case you
come down in the sea.

1did quite well as a Roughneck and aftera
couple of years  was selected todo a
diploma in Off-shore drilling at a drilling
school in Aberdeen. There were people
there from all round the world - Nigeria,
Oman, Vietnam. It was a good course.
They had a rig floor simulator so you got
practice in dealing with situations such as
blow outs.

These can be dangerous.

M Yes, that’s when you hit oil under high

I

pressure and it's forced up through the
borehole. And fishing - recovering from .
the borehole drill bits and tools which
have become separated from the pipe.
What did you do after the course?

M When I finished the course, I was qualified

as an Assistant Driller. worked on a North
Searig forthree years more then I moved
to a warmer part of the world, the Guilf of
Mexico, as a Driller with Texaco. I'm still
working there but I'm married now with a
family.1like the work but I'm hoping to
get a shore-based job as a Drilling
Superintendent.

Pronunciation - be with the
Present Continuous

WK = W v R W N e
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I'mlooking for my goggles.
You're standing too close.
He's not wearing a helmet.
We're having a fire drill.
They're learning first aid.

We're studying to be Petroleum Engineers.
She's taking a safety course.

I'm working for a Dutch company at the
moment.

They're planning to shut down the well.
You're not following the instructions
properly.

Who's looking after this site?

Unit 10
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Vocabulary - Reporting verbs
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What's happening at the water plant?
Have you had time to look at the
problem?

Yes.Iwent up to the reservoir earlier
today and there seemed to be a problem
with the pipe from there to the
microstrainer.

Was it blocked?

It was partially blocked.

Why had that happened?

I'think it must have been due tothe heavy
rain on Monday which washed a lot of
debris into the reservoir.

It'll have to be cleared quickly.

Iknow. We're working on it at the moment.
Once you've done that, you need to finish
the report on the proposal.

I'm sorry, I just haven't had time. I'll get it
finished this afternoon and let you have it
tomorrow.

Pronunciation - Showing
disbelief

1

A How much water will it save?
B Calum said it would save 30%.

C How much water will it save?
D Calum said it would save 30%.
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Listening — Cleaning water

Well, we all need water and today I'd like to
discuss how it's cleaned before it’s piped into
homes and offices. In Europe and North
America, water comes from different
sources, mainly lakes, aquifers, or rivers.
Rivers are usually dammed to form reservoirs.
But before they reach our homes, most of our
water supplies have to be purified. This takes
place in a water treatment works where
impurities are removed to make the water
clear, odour-free, and taste-free. So it should
be perfectly transparent, smell of nothing,
and taste of nothing.

First of all, water taken from a river or
reservoir is screened to remove large bits of
rubbish such as twigs, plastic bags, etc. This
is done by passing it through a
microstrainer. Then, it's pumped to a water
treatment works. At this stage, gritand
organic matter, for example pieces of plants,
algae, and bacteria, are still present in the
water. The water is fed into an aerator, which
sprays the water in order to obtain a good
oxygen balance. At the same time, this
spraying releases any trapped gases that
might otherwise give a bad taste or odour.
Following this, chemicals called coagulants
are added. The function of these is to cause
particles to stick together to form larger
particles. The chemical normally used is
alum, aluminium sulphate. This takes place
inlarge tanks called flash mixers.

From here, the water passes intoa
sedimentation tank, sometimes called a
settling basin. Here, the large particles are
allowed to settle to the bottom. A sludge
builds up at the bottom of the tank and has
to be removed and treated. By this stage,
about 85% of all suspended matter has been
removed so the water is now relatively clean
and clear.

The next step is filtration, normally in a rapid
sand filter. Water is fed in at the top. It passes
first of all through a layer of carbon or
anthracite coal and then through layers of
sand. The carbon removes any remaining
organic compounds that would affect the
taste or odour and the sand removes any
remaining particles.

The final step is the addition of chemicals to
disinfect the water in large disinfection
tanks. Usually, some form of chlorine is used
to kill any pathogens —that's viruses or
bacteria. Some processes use ozone.
Disinfection not only kills pathogens in the
treated water but also helps to protect
against any new contamination from pipes
and storage tanks. In some places, flucride is
also added to prevent tooth decay ina
process known as fluoridation.

The water is now fit to drink and can be
pumped directly to homes, offices,
and factories.

Unit 11
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Problem-solving

Iam going to tell you about the five sensors
that our domestic robotic vacuum cleaner
contains. These sensors help it to navigate
safely and to clean surfaces effectively.

The dimension sensors determine the size of
the room. The robot cleaner sends an
infrared signal in each direction in turn.
These reflect from the walls and returntoan
infrared receiver. The processor calculates
the dimensions of the room from the time
taken for the signal to return.

Then there are object sensors —when the
cleaner hits an object, such as a chair, the
bumper, which goes right round the cleaner,
is pressed in. This activates mechanical
object sensors. These send signals to the
processor which cause the cleaner to change
direction to avoid the object.

There are also cliff sensors — under the
cleaner there are infrared sensors directed
downwards. If the time taken for the return
infrared signal increases suddenly, the
processor detects a ‘cliff, for example, stairs
or other sudden drops which the robot could
fall down. This causes the robot to reverse
away from the cliff.

The wall sensorslet the cleaner follow walls
and go round objects closely but without
touching them.

And finally, and most importantly, dirt
sensors —these are acoustic impact sensors.
When the cleaner raises a lot of dirt froma
carpet or other surface, some of the dirt hits
the metal plates of the acoustic impact
sensors. This causes vibration which the
sensors detect. They pass a signal to the
processor which causes the robot to clean
the area again until there are no more
vibrations —in other words, until the area is
clean.

It’s my job
I =Interviewer, ] = Jaako Ikonen

1 How did you get interested in technology?

] Istarted making radio-controlled model
boats at the age of 13.

I That's how you got started?

J That's how I got started, yeah. I loved
playing around with the electronics.

I Didyou goontocollege at the end of
school?

Yes, I went to college and did Mechanical
engineering with one year of Electrical
and electronic engineering.

What was your first job?

Designing and building automated
manufacturing systems for a mobile
phone company. They needed to
automate because production was going
through the roof. Their old system simply
could not produce enough phones.

I'm not clear about the distinction
between mechanization and automation.
Big difference. Mechanization is the old
world of machines with no brains, they
could do only one thing - like Henry Ford's
assembly lines. Automation means you
are using a combination of software, of
mechanical engineering, electronics,
electrical engineering - that's the
mechatronics side of things. There’s
intelligence built in. That’s why it's called
automation.

You then moved to your current job?
Yes.I'm Senior Manufacturing Systems
Engineer for a large health care company.
That means I'm responsible for
developing all new processes and process
automation for manufacturing our
products.

What do you make?

One of the main products is blood glucose
monitors for diabetics. It uses biosensors,
which are coated in enzymes to measure
the blood glucose levels in a drop of blood.
Basically how much sugar there is in the
blood.

Where does automation come in?

You can't make these machines by hand.
There can’t be any contamination, they
have to be perfectly clean, and there can't
be any defects in the production. Peoples’
lives are involved so you cannot afford to
be wrong. Also the volume is huge so only
machines can achieve this.

Is it done by robots?

We use incredibly fast, vision-driven
robots. They don’t simply pick up and
place components blindly. They can see
what they're doing, they canteach
themselves, and they check every move
they make to ensure there are no errors.
What qualities do you need to be
successful in your field?

You must be innovative. You must be able
to work across functions and be able to
communicate with non-technical people.
Can you give me any examples of
communicating with non-technical
people?

Iwork in R&D and we have to constantly
communicate with Marketing —they
know what the customers want. We just
have the ideas.
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I They seem to be great ideas. Thanks very
much for your time.
1 Apleasure, thank you.

Unit 12

L R T e e g o et 3
It’s my job

When Ileft school I did an apprenticeship in
Cabinet making.I was quite good at this and
Ienjoyed it so I went to university to study
Wood technology and Business and then
decided to set up my own company. I'm the
Managing Director but as there are only five
of us, I spend my time designing kitchens as
well as running the company.

My company specializes in designing and
installing kitchen units. We are finding that
our customers want more and more high-
tech appliances in their kitchens so my job
involves a lot more than putting in
cupboards and hanging doors.

Ireally like the changing technology used in
kitchen appliances. Nowadays, cookers are
no longer simple appliances. Using different
technology, most modern ovens are self-
cleaning. One company called Kuppersbusch
has developed a catalytic system. The way it
works is that the oven fan blows air from the
oven through a catalytic converter which
changes fat and food residue into water and
carbon dioxide.

On top of the cooker, conventional hobs heat
the ring which in turn heats the cooking pot.
But modern induction hobs use magnetic
induction to heat the metal base of the pot.
They heat much more quickly than
conventional electric rings, save energy, and
are safer. The problem is that the pots must
be magnetic - made of steel. People can't use
aluminium pots or pots with a thick copper
base.

Another feature of the modern kitchen is
electronic entertainment systems. It's
possible to install flip-down flat screens that
can be used for watching TV or as a computer
monitor to access the Internet for recipes.
They can even be linked to security cameras.

The smart kitchen is on its way and I am
doing everything to make sure my company
is able to provide our customers with the
kitchens of the future. The best place to
follow the latest technologies is the
Massachusetts Institute of Technology,
they've got a section called Counter
Intelligence. It's a department dedicated to
inventing new gadgets and gizmos for the
kitchen. Their current projects include an
electronic spoon that teaches you how to
cook!

Pronunciation - Polite requests

A Could you tell me how this oven works,
please?

B Could you tell me how this oven works,
please?

Iwonder if you could send me a catalogue.
I'd like you to use solid wood for the units.
Could you set up the machine?

Would you mind changing the height?
Could you tell me what happens next?
Would you mind cleaning up the mess?

I'd like you to calculate the angle carefully.
Iwonder if you could help me.

00~ O v bW =

Listening — Refrigerator

L= Lecturer, S1 = student 1,52 = student 2,
S3 =student 3

L What do you feel when you put wateron
your skin?

S1 It feels cool.

L Yes, it makes you feel cool because the
water absorbs heat from your skin as it
evaporates. So, evaporation cools the
surrounding area. Putting alcohol on your
skin feels even cooler because alcohol has
alower boiling point than water, so
evaporates at a lower temperature.Ina
fridge, we use a different liquid, called a
refrigerant which evaporates at a very low
temperature. So, this is how a fridge
works. Really, it's the compressor that
powers the whole process. It compresses
the refrigerant. Can anyone tell me what
happens when a gas is compressed?

52 There’s arise in the temperature and
pressure.

L Quite right! The heat-exchanging coils are
positioned outside the fridge, so that this
heat is lost to the surrounding area and as
it cools, the gas condenses into a liquid.
The liquid then flows through the
expansion valve, This expansion valve
reduces the pressure. As aresult, the
refrigerant expands and evaporates and
then goes back inside the fridge. As we
said earlier, evaporation absorbs heat. So,
heat-exchange pipes inside the fridge
allow heat to be absorbed and this makes
the space feel cold. As the refrigerant
leaves the fridge, it once again enters the
compressor and the whole cycle starts
again.

$3 Why do old refrigerators get ice on the
freezer box?

L Well, that's because water vapour from
food in the fridge condenses, but as it hits,
the very cold icebox, the liquid water
changes immediately to ice. But modern
fridges are frost-free. They have a heating
coil beside the freezer coils. It's switched on

by a timer, once every six or seven hours.
Then, a temperature sensor detects the
rising temperature when all the ice around
the freezer coils has melted, and switches
the heater off. That way, there is no build-
up of ice but of course the temperature in
the fridge fluctuates slightly.

Unit 13

oS s e
Listening - The future of
defence

Presenter

The search for military superiority has been
one of the driving forces in technology from
the creation of the first weapons to the
development of the nuclear bomb.Iam
joined by Francis Hodges and Giles Wigg-
Smith, who are both Defence Analysts, to
present two different views on the future of
defence technology.

Francis Hodges

For countries with access to high technology,
military strength will depend less on the
number of soldiers, aircraft, and ships and
more on the capacity and speed of their
military computer networks. Constantly
updated intelligence on the position and
strength of the opposition is the key to
success. Information will be fed into the
network from UAVs, uncrewed aerial
vehicles, robotic sensors, and robotic seekers
which will act as scouts locating enemy
positions. The soldier in the field as well as
commanders at a distance will be linked into
the network so that everyone is well-
informed at all times.

The hardware used will be smaller and
lighter so it can be moved easily by transport
aircraft from one position to another. Many
of the vehicles used will be unmanned and
will have camouflage paint which can
change its colour according to its location.
The weapons will be smarter. Missiles will be
programmed with target details and capable
of staying in the air until the target is
confirmed. There should be less damage to
people and property.

Giles Wigg-Smith

I'm not totally convinced by this. There are
problems with high-tech systems. Very
complex electronics can fail. The transfer
rate, a hundred megabytes per second,
required to handle this much data is greater
than anything we have to date. Any network
is vulnerable to hackers. Your system could
be turned against you by feeding false
information into the network, or a virus
could be introduced to cripple the system.
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High-tech armies are vulnerable to low-tech
weapons: a plane can be brought down by
rifle fire; improvised devices can destroy
armoured vehicles. A system designed to
destroy the electronics of incoming missiles
can't protect against such simple

weapons.

Many conflicts today are policing operations
in situations where there are large numbers
of civilians present. These high-tech systems
are designed for wars rather than peace-
keeping operations like this. Often these
operations involve soldiers from a number of
countries working together undera UN
mandate but if you don’t share the same
system as your allies, you can't fight together
as a unified force and it's unlikely countries
will wish to share technical secrets with
each other.

Unit 14

R I A I T P ot S P T
It’s my job

I = Interviewer, B = Brian

I Brian, how did you get interested in
electronics?

B Atschool. The History Teacher was a radio

amateur. He started an after-school

electronics club. He showed us how to
make simple radios, multimeters, that sort
of thing. Ilearned more from him than the

Physics Teacher. Another reason I was

interested was one of my friends built

model aircraft, large things with a

wingspan well over a metre, and [ used to

make the transmitters and receivers for
radio control. If you forgot to switch on the
receiver, the plane flew off into the
distance until the fuel ran out. That
happened more than once.

What did you do after school?

B Itook a certificate course in Electronics at

thelocal college.

What subjects did you study?

B Ican'tremember them all. Ehh, DC and AC

circuits, Solid state devices, Applied

maths.

All technical subjects?

B Yes,apart from Technical
communications. That's speaking and
writing about technology. About half the
time was spent in the lab, which was
good.Iliked the practical side. We had
time to work on a project of our own.1
designed a device to tell people who were
fishing when a fish was biting the bait.

I Whatdid you do when you finished
college?

—

—

—

B With another student I started my own
company repairing computers and other
electronic items. But we gave it up aftera
couple of years. The price of things like
DVD-players kept falling. It became
cheaper to buy new than have them
repaired.

What kind of work do you do now?

B Iwork for the Northern Lighthouse Board.
I'help look after communications
equipment at headquarters and in
lighthouses as well as navigation
equipment on buoys and radio beacons.
There’s not much on a buoy - just a light

—

and a radar reflector. We also look after the

transmission stations for the Marine

GDPS. There are four in Scotland.

What's the Marine GDPS?

B It’s the Marine Global Differential

Positioning System. It's a system which

allows ships to plot their position very

accurately.

How is it different from GPS?

B It combines GPS signals with land-based

signals to give a really accurate position.

It's important in busy shipping lanes.

What's the best part of your job?

B Allthelighthouses are automated now.

There are no lighthouse keepers these

days. We monitor them 24 hours a day to

make sure everything's working. When

something goes wrong, you have to go out

there and fix it. Some of them

are quite remote. That canmeana

helicopter ride in winter out into the

Atlantic.1love going to places that very

few people have ever visited, including

the Flannan Isles.

What will you do next?

B Ilike this job too much to think of looking
for something else.

—

—

—_

Pronunciation - Reading
component values

a ten-microfarad electrolytic capacitor

a five-hundred-picofarad variable capacitor
a ten-kilohm variable resistor

anine-volt battery

a one-milliamp milliammeter

a sixty-microhenries inductor

a six-volt sixty-milliamp bulb

Unit15
R R RS P
Listening - Interview with a
Network Designer

I=Interviewer, S = Sami

1 Tell me alittle about your professional
history and what you do now.

S Atschoollusedto enjoy Maths and
Physics, so when I left school at sixteen
wanted a job working in technology, and
outdoors if possible. I got good marks in
my school exams. A friend told me that BT
had an apprenticeship scheme,so
applied. There was an interview and I was
accepted. | was seventeen and a Service
Technician, climbing poles and fixing
lines. It was great. BT is a company that is
constantly changing and there are always
opportunities to study and learn new
things. I passed my BTEC in
Telecommunications with 100%!
Ateighteen I became a Data and Networks
Technician and studied for an NVQ. It was
my job toinstall new networks at the
exchanges. I was responsible for the
exchange switch and transmission. 1 was
out on work placements a lot toget
experience and did loads of courses. We
got days off work to study.

1 got more and more interested in actually
designing the network. The new 21st-
Century Network was about to be
developed so1decided to become a
Network Designer when I was twenty,and
joined the Network Design Department.
The 21st-Century Network was tobe a
completely new IT network to replace the
old phone-based one. It was a massive
challenge to BT. In the office I learned how
todesign and plan networks as well as
how to predict future growth and trends
using modelling techniques. At the same
time the company sponsored me todoa
university degree. Now [ was designing
the systems that BT's technology runs on.
When I'was 23 I graduated from university
with a BSc in Computer and network
engineering and have worked asa
Network Designer since then.I've worked
as Project Manager on a range of really
interesting projects.I've had to learn
different skills really quickly and learn
how to prioritize. New projects make you
think about what exactly needs to be done
and which parts are important.1 have to
give presentations to senior management
within the company, major customers,
and at international conferences.
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Vowels
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d3 generator 3 decision maker 7\-\ welded

ability /o'bilati/ n having the skill and
intelligence todo a particular job

access /'xkses/ nawayofenteringa
place

accommodation /> komoa'deifn/'na
place to live or stay in

accuracy /‘®kjorasi/ nthe quality of
being exact or correct

acoustic / 2'ku:stik/ adj (used about a
sensor, etc.) responding to sound or
vibrations

activate /"wktivert/ vto make a device
start working

adaptable />'deptabl adjable to be
changed in order to deal with new
situations

aeronautical / coro' no:tikl/ adj
relating to the study or practice of
building and flying aircraft

amplify /'®mplifai/ vtoincrease the
strength of a signal or an electrical
wave

apologize /2'poladzaiz/ vtosaysorry
for doing something wrong or
causing a problem

appliance /2'plaons/ namachine
designed todo a task in the home,
such as preparing food, cleaning, etc.

applicant /'wplikant/ na person who
applies for a job

application / @pli'keifn/ naformal
written request for a job

apply /2'plai/ vto make a formal
written request for a job

apprentice /o'prentis/ nayoung
person who works for an employer
for a fixed period of time to learn the
particular skills needed in the job

approach /a'praot|/ vto move closer
to something

armoured /'a:mad/ adj(used about a
military vehicle) protected by metal
covers

assembly /a'sembli/ n the process of
putting parts together in order to
make something

attach to /a'tet| 1o/ vtofasten orjoin'
to something

attendance record /o tendans rekoid
n an account of how often someone

has been present at or absent from
their work
automation / 2:1a'meifn/ nthe use of
machines to do work that was
previously done by people
bacteria /bxk'tiaria/ nvery small
living things, made of a single cell
barbed wire / ba:bd 'waia(r)/ nstrong
wire with short sharp points onit,
used for fences
barge /ba:d3/ nalarge boat with a flat
bottom, used for transporting
things on canals and rivers
biodegradable / baioudi grewdabl adj
able to be broken down by bacteria
and not damage the environment
bit /bit/ n the cutting part of a drill
cable /'keibl/ n thick, strong metal
rope, used for supporting bridges
candidate /'kendidat /-deit na
person whois applying for a job
canning /'kenin/ nthe process of
putting food or drink in cans
capacitor /ka'pasita(r)/ n adevice
used to store an electrical charge
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carbon emissions / ka:ban 1'mifnz/n
harmful gases containing carbon,
that are sent out into the air

cargo /'ka:gau/ nthe goods carried on
a ship oraircraft

caterpillar tracks /"kectapila triecks/ n
metal belts fastened around the
wheels of a vehicle or robot so that it
can travel over rough or soft ground

cellulose /'seljulous/ nasubstance
that forms the walls of plant cells
and which is used in making plastics

cockpit /'kokpit/ nthe area at the
front of a plane where the pilot sits

collapse /ka'laeps/ v (used about a
building, etc.) to fall down orfall in
suddenly

commercially viable /ko ma:[ali
‘valabl/ adj (used about a business
plan, etc.) capable of making a profit

component /kom paonant/ n one of
the parts of a device or machine

compression /kom 'pre[n/ nthe act of
pressing or squeezing something
into a smaller space

condensation / konden'sei{n/ n water
that forms on a cold surface when
steam or warm air becomes cool and
changes into a liquid

conduct /kon'dakt/ v(used about a
substance) to allow heat or
electricity to pass along it

confirm /kon'f3:m/ vto state that
something is definitely true or
correct

congestion /kon'dzest[an/ nthe state
of being crowded and full of traffic

constituent /kon'stitjuant/ n one of
the parts of something that
combine to form the whole

construct /kan'strakt/ vto build or
make something

consumer /kan'sju:ma(r)/ na person
who buys goods or uses services

container ship /kon'tema [ip/naship
designed to transport goods that
are packed in large metal boxes (=
containers)

contamination /kon temi'neifn/n
the presence of dirty or harmful
substances in food, water, etc.

convert /kon'vs:t/ vtochange
something from one form to another

converter /kon'vs:ta(r)/ n a device that
changes one form of energy to
another form

convertible 'kon'va:tabl/ adjable to be
changed to a different form or use

countermeasure /'kaontamesa(r)/ na
course of action taken to protect
against something bad or
dangerous

covering letter / kavoriy 'leta(r)/ na
letter that you send with something
to give extra information

crop /krop/ naplant thatis grownin
large quantities for food

current /'karant/ n the flow of
electricity through a wire

deal with /'di:l w10/ vto takeactionto
solve a problem

decision maker /di'sizn metka(r)/ na
person who can make difficult or
important decisions

degree /di'gri:/ n the qualification
obtained by students who
successfully complete a university
course

dehydration / di:hai'dreifn/ nthe
process of removing the water from
something

diode /'daiaud/ n an electronic device
which allows electric current to pass
in one direction only

dispose of /d1'spovz av/ vto getrid of
something that you do not want

distortion /di'sto:[n/ nachange in the
shape or structure of something
that makes it less efficient, less
strong, etc.

drag /drxq/ nthe force of the air that
acts against the movement of an
aircraft

drawer /dro:(r)/ na part of a piece of
furniture such as a desk, that slides
in and out and is used for keeping
thingsin

drill /dri1l/ n a tool or machine used for
making holes

durable /'djoarabl/ adjable to last for
a long time without breaking or
getting weaker

earnmoney / 3:n ‘mani/ vtoreceive
money for working

energy-saving /‘enad3i sciviy/ adj
(used about a machine, etc.) using
less energy than is usual

environment /in'vairanmoant/ nthe
natural world in which people,
animals, and plants live

environmental /i vairon mentl’ adj
connected with the natural world
and the effect of human activity
upon it

environmental impact

m varranmentl ‘mpekt/ nthe

effect that a particular action will
have on the environment

evaporate /1'vaepareit/ v (used about a
liquid) to change into a gas

exert /1g'z3:U/ vto put force or
pressure on something

explosive /1k'splavsiv/ n something
that could cause an explosion

extreme /1k'stri:m/ adj (used about
physical conditions) not ordinary or
usual; serious or severe

fascinating /'fiesmertin/ adj extremely
interesting

fermentation / f3:men'tein/na
process in which a substance is
chemically broken down by bacteria,
etc., during which alcohol is
produced

filtration /f1l'trei[n/ n the process of
passing a liquid through afilter (=a
device that removes any materials
that are not wanted)

find faults /faind 'f>:1ts/ vto find
things that stop a machine from
working correctly

flaps /fl&eps/ na part of the wing of a
plane that can be moved up ordown
to control upward movement

flue gas treatment / flu: ges
‘tri:tmant/ n a process for removing
harmful substances from the smoke
that is produced by factories

fossil fuel /'[psl {ju:al/ nfuel such as
coal or oil, formed from the remains
of animals or plants

foundations /[aon'dei[nz/ nthe solid
base of a building
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frequency /'[1i:kwonsi/ n the rate at
which a sound or an electrical wave
moves up and down

gearbox /'giaoboks/ na metal case
containing the gears of a vehicle;
the system of gears of a vehicle

germinate /'d3s:mineit/ v (used about
the seed of a plant) to start to grow

global warming / glaobl 'waiming/n
the increase in the temperature of
the earth's atmosphere, caused by
increased amounts of gases such as
carbon dioxide

goods /godz/ nthings that are made
to be sold

grain /grem/ nthe seeds of food
plants, such as corn or rice

hacker /'hieka(r)/ na personwho
gains access to a computer system
without permission in order to steal
data, etc.

harvesting /'ha:vistin/ n the act of
cutting and gathering crops

high-tech / hai 'tck/ adj using the
most modern electronic technology

hinge /hind3/ na movable jointon a
door, or lid, by which it opens or
closes

hull 'hal/ nthe main, bottom part of a
ship, that goes in the water

hydraulic system /hai'drolik sistam
na mechanical system that is
operated by liquid moving under
pressure through an arrangement
of cylinders and pistons

hydrocarbon / haidra'ka:ban/na
chemical made up of hydrogen and
carbon, that is found in petrol, coal,
and natural gas

immerse /1'ma:s/ vto put something
into a liquid so that it is covered
completely

impact /'impaxkt/ nthe act of one
object hitting another; the force
with which this happens

impurities /1m'pjoaratiz’ n substances
that are present in small amountsin
another substance, making it dirty
or of poor quality

induce /in'dju:s/ vto produce an
electric current

infrared | infra'red/ adjusing
electromagnetic waves which are
longer than those of red light

inner /'tna(r)/ adjon the inside of
something

irrigation / ir1'gei{n/ nthe process of
supplying water toan area of land
so that crops will grow

know-how /'nav hao/ nknowledge
and experience of how to do
something

landing gear /'lendin gial(r)/ nthe
wheels and other parts of an aircraft
that support it whenitison the
ground

lift /Li{t/ n the upward pressure of air
onan aircraft when itis flying

lining /'lainin/ na layer of material
used to cover the inside surface of
something

location /lav 'kei|n/ nthe place where
something exists or happens

lower /'lauo(r)/ vto make something
godown
lubricate /'lu:brikeit/ vto put oil,

grease, etc.on the parts of a machine
so that they move smoothly

magnetic /m:g netik/ adjable to
attract iron objects towards it

marketing /'ma:kitin/ n the activity of
presenting, advertising, and selling
acompany's products

media /'mi:dia’ nthe main forms of
public communication, such as TV,
radio, newspapers, etc.

minimize /'mimimaiz/ vtoreduce
something to the lowest possible
level

modulate /‘modjuleit/ vto change the
characteristics of a signal or a wave,
by altering its frequency, amplitude,
etc.

molecule /'mplikju:l/ nthe smallest
group of atoms into which a
substance can be divided without
changing its chemical nature

motorway /'maotowel nawide road,
with several lanes in each direction,
where traffic can travel fast for long
distances

movable / mu:vabl adjable to be
moved from one place or position to
another

multitasking / malti' ta:skin/ nthe
ability to do several different things
at the same time

navigable /'nievigabl/ adj (used about
a pathoran area of land) that a
robot can move across without
falling over, etc.

navigate /‘navigeil/ viofind and
follow a path through an area

non-lethal / non'li:01/ adj not causing
death

offshore / pl'[2:(r)/ advin the sea, not
far from the land

opportunity / ppa'tjunati/ nachance
to do something
oscillator /'psileita(r)/ nan electrical

device that produces an alternating
current (= electrical current that
changes direction many times a
second)

outer /‘auta(r)/ adjon the outside of
something

oven /'avn/nalarge device shaped
like a box with a door on the front, in
which food is cooked

packaging / pxkidzin/ n materials
used to wrap or protect goods that
are sold in shops

panel /'penl/ naflat piece of wood,
glass, or metal that forms part of a
door, wall, etc.

paperwork ' ‘peipawsikl nthe part of
a job that involves writing letters,
filling in forms, etc.

parallel to /'pweralel ta/ advina
straight line, while maintaining an
equal distance from another object
or surface

passenger /'pasind3a(r)/ na person
who is travelling in a vehicle

pasteurization ' pa:stjararzeiin n
the process of heating and then
cooling a liquid, such as milk,in
order to kill harmful bacteria

pier /pia(r)/ nacolumn ora support
for a bridge

pigment /'pigmant/ n asubstance
that adds colour to something
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pitching /'pit/m/ nthe upward and
downward movement of the front
of aplane

plasticizer /'plestisaiza(r)/ na
substance added to a plastic so that
it becomes easy to bend

platform / pletfa:m/ nalarge raised
structure in the sea that providesa
base for a rig when drilling for oil

power source /'paua 50:s/ nthe place
or device that supplies the electrical
energy for something

preservation / preza'ver[n/ nthe
process of treating food so that it
does not rot or decay

pressurize / pre[araiz/ vitoincrease
the pressure inside something

production costs /pra‘dak|n kosts/n
the amount of money thata
business needs to spend in order to
make something

program / praugrem/ viogivea
computer a set of instructions to
make it do a particular task

project /'prodsekt/ naplanned piece
of work that is designed to produce
something new

promotion /pra'mau|n/namovetoa
more important job or positionina
company

proposed /pra paczd/ adj (used about
aplan,etc.) suggested for people to
think about and decide on

public transport / pablik ‘traenspoit/ n
a system of buses, trains, etc. which
people use to travel from one place
toanother

pulse 'pals/ nasingle shortincreasein
the amount of energy, electricity,
etc. produced by a device

qualification / kwolifi'keifn/ nan
exam or a course of study that you
have successfully completed

qualified /'kwolifaid/ adj having the
necessary qualificationstodoa
particular job

quality assurance /'kwnloti o [oarans
n the practice of making sure that
goods or services are kept at a high
standard

radar /'reida:(r)/ nasystemthat uses
radio waves to find the position and
movement of planes, ships, etc.

rail /reil’ none of the two metal bars
that form the track that trains run on

raise /re1z/ vito lift or move something
toahigher level

raw materials / ro: ma'tiarialz/ n basic
materials that are used tomake a
product

recommend / reka'mend/ vtoadvisea
particular course of action

reference /'relrons/ nastatement that
is written by someone who knows
you, giving information about your
character and skills

refine /11'lin/ vto make a substance
pure by taking other substances out
of it

refrigerant /ri'lTidsoront/na
substance used in cooling devices,
such as fridges and freezers

refrigeration /11 [T1d30'reifn/ n the
process of making something cold in
order to preserve it

reinforced concrete
konkri:t/ n concrete with metal
bars or wires inside to make it
stronger

relay /'ri:lel/ na device, usually
containing an electromagnet, which
is made active by a flow of current in
one circuit in order to open or close
another circuit

remediation /rimi:di'ei[an/ nthe
removal of harmful chemicals and
industrial waste from an area of
land

remind /11’ maind/ vto help somebody
remember to do something

renewable energy /11 njuobl cnadsi
n energy, such as wind and wave
energy, which is replaced naturally

reservoir / rezavwa:(r)/ na natural or
an artificial lake, used as a store of
water

resist /11'z1st/ vto not be damaged by
something

resistor / r1'zista(r)/ adevice that
reduces the flow of currentinan
electronic circuit

rizmfa:st

responsibility /11 sponsa‘bilati/ nthe
duty of being in chargeof a
particular activity

rig /11’ n a large piece of equipment,
used for taking oil or gas from the
ground or under the sea

rolling /'ravlin/ nthe movement of a
plane in which one wing rises while
the other wing falls

rotor /'ravta(r)/ napart of amachine
which turns around, for example
one of the blades of a helicopter

seabed /'si:bed/ n the floor of the
ocean

seed /si:d/ nasmall hard part
produced by a plant, from which a
new plant can grow

self-sufficient / scli sa'l1[nt’ adj able
to produce everything that you need
without the help of other people

sensory system /‘sensari sistom’n
the equipment in a robot that
notices changes in the environment,
concerning heat, light, pressure, etc.

sewage /'su:ids/ n waste matter
produced by human bodies and
carried away through sewers

sewer /'su:a(r)/ nanunderground
pipe, used for carrying away waste
matter from human bodies

shear /[12(r)/ n movement in which
two surfaces slide past each other;
the force or pressure that causes
this to happen

shore-based /' [2:beist/ adj done or
happening on land rather than at sea

skill /skil/ na particular ability

skilled /skild/ adj having the ability,
knowledge, and experience to do
something well

sonar /'saona:(r) nasystem for
finding objects underwater using
sound waves

span /spxn/ n the part of a bridge
between one vertical support and
another; the distance between
these supports

spoilers /'spoilaz/ n parts of a plane’s
wing that can be raised in order to
interrupt the flow of air over it and
reduce lift
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stabilizers /'steibalaizoz/ n devices
that keep an aircraft level and stop it
from rolling to one side

statistics /sto'tistiks/ n collections of
information shown in numbers

stealth /sicl0/ adj (used about an
aircraft, a ship, etc.) designed with
technology that prevents it from
being seen by radar, sonar, etc.

structure /'strakt[a(r)/ nathing that
is made of several parts,such asa
building

suggest /so'd5est/ v torecommend
something that may be suitable for
a particular purpose

suspension bridge '<o'spen|n brids
n a bridge that hangs from steel
cables that are fixed to towers at
eachend

switch /swit|/nadevice that opens or
closes an electric circuit

team /ti:m/ na group of people who
work together at a particular job

tension / 'ten|n/ nthe state of being
pulled tight
thermoplastic /Oz:mau ' plaestik/ na

type of plastic that can be melted
and cooled repeatedly without
becoming different in quality

thermoset /'(iz:macset adj (used
about a type of plastic) treated so
that it will not melt or become soft
again when heated

thrust /Orast nthe force produced by
an engine that pushes a plane
forward

tolerance /'tnlorans/ nthe amount by
which a value or measurement is
permitted to vary

trailingedge ' treilin ‘eds/ nthethin,
rear edge of a wing

transformer /triens'fo:ma(r)/ na
device used for changing the
voltage of an electrical current

transistor /trien zista(r)/ nan
electronic device, used in computers,
radios, etc., which controls current
by acting as a switchorasan
amplifier (= a device for increasing
an electrical signal)

transmit 'triens' mit/ v (used about a
device or substance) to allow heat,
energy, etc. to pass through

trigger /'trigalr)/ v to cause a device to
start functioning

turbine /'(t3:bamn/ na motor with
blades that are turned around by
the air,water, etc. in order to
generate electricity

uncrewed ' an'kru:d’ adj (used about
an aircraft, etc.) without any people
on board to operate it

underground ' \ndagraond
adj underthesurface of the
ground

unmanned ' .n'mxnd adj (used
about an aircraft, etc.) without a
person on board to operate it

ventilation / venti'lein/ nthe flow of
airin and out of a room or building

versatile /'va:satail adj (used about a
material) able to be used for many
different purposes

vessel /'vesl/nashiporaboat

vibrate /vai'breit/ v to move from side
to side very quickly and with small
movements

visible /'vizabl/ adj able to be seen

warship /'wo:[ip/ naship usedinwar

waste /weist/ n material thatis no
longer needed and is thrown away

water purification
pjoarifi keifn/ n the process of
making water clean by removing
substances that are dirty, harmful,
etc.

wave /weiv/ n araised line of water
that moves across the surface of the
sea, etc.

weaken ‘witkon' vto make
something less strong

welded weldid/ adj (used about two
pieces of metal, etc.) joined together
by heating the edges and pressing
them together

well-insulated lertid/ adj
(used about a house, room, etc.)
protected with a material that
reduces the loss of heat, sound, etc.
asfaras possible

wailla

wel 'insju

wind /wind/n the natural movement
of the air

wingspan / winspcn/ n the distance
from the end of one wing to the end
of the other

work experience /'wa:k ik spiarians
n the work or jobs that you have
done in your life so far

wrapping /'rapin/ n paper, plastic, etc.
used for covering somethingin
order to protect it

yawing /'|o:i1)/ n the movement of a
plane in which it turns to one side,
away from a straight course

yield /ji:ld/ n the total amount of
crops, etc. that is produced
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