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4  U n i t  1

Switch on
t Look at pictures A-F. They show ways in which

technology affects how we live. Identlfy the different
items in each oicture

2 Match the effects of technology to pictures A-F. Declde
which effects are posltive, and which are negative.

/t
I -

I-
a -

I -

trttF

1 fasttravel
)  r t t r a v  - ^ l l '  ' + i ^ -

3 nuclear missiles

4 less housework
\  n h e e n  n ^ r ^ r a T

6 noise pollution

E X A M P L E

Picture A

7 roaddeaths

8 space exploration

9 overweight people

10 globa1 warming

11 easy communication

12 mass entertainment

j (Negative effect)8 (PositÍve effect)

lil
,/

$;:
ffi"
tr



Technology and society

o speaking about the way technology affects ou r l ives
o listening to people describing the effects of new

technology on their work
o comparisons with adjectives and adverbs
o how to stress technical words
o how to group and remember new terms

listening
Technology and work

I f) fisten to four people describing the effects of new
technology on their work. Match each person to his /
herjob.

o Language spot
Comparisons with adjectives and adverbs
. The speakers are comparing howthings are now
with how they were before:
It's muchfaster.
It's more realistic.
It's safer.
My sales are muchworse.

t We make comparisons with short adjectives like/ast
by adding -er)faster.

With long adjectives like realistic,we use more and less
) more / Iessrealistic.
Note the irregular form s: Qood ) better and bad )
worse.

Some adverbs are the same as adjectives, for example
early,fast, high,late,Wíth these adverbs, we use -er)

e arli e r, fa st er, high e r, I at er.
With adverbs ending in -ly, we use more and less. We
can add much to emphasize the comparÍson:
With a computer I can work more efficiently and much

faster.
)) Go to Gtammat reference p.115

I fiU tne gaps to compare computers now and ten years
ago. Use the adjectives Ín brackets.

Computers to day are more P owerÍul' (powerful)'

They operate -'(fast) and they have much

-' (large) memories. Because they contain

more electronics,the cases have become o

(big) but the flat-screen monitors are -5

(heavy) and fit into a -' (small) space on your

desk. Computers are also 7 (cheap). The price

is 8 (low) nowthan

in the past. The programs too

are e (good).

are -to

They

(sophisticated) and you

canworkmuch
1 1

I Vera

I Lnrrstrne

3 Gupta

4 Anton

a shop owner

b doctor

c musicÍan

d teacher

Q Listen again. Decide whether each person makes
comments which are posÍtive, negative, or both.
Tick (/)the correct column(s).

Positive Negative

Vera

Christine

Gupta

Anton

Q Work in pairs. Listen to the shop owner again and
write down what he says. Help each other to make a
complete and accurate version. Then compare withthe
Listening script on p.124.

i

2

4

(effciently).



l - c lass  (ad j )  not  d iv ided in to

f i r s t ,  bus iness ,  and economy
c l a s s e s
range (n)  the  d i s tance that  a
p lane can t rave l  be fore  i t  needs
more fue l
r : e i l i n g  ( n ) t h e  max imum
he ight  that  a  p lane can f lY

Look at the diagrams of the Airbus A380 and the Boeing 747. Then study the

table and complete sentences 1-8 comparing the two planes'

"i*'"
{$\

Tno'u "'u,,

\ \ \ *

í!'h\

€  - , '
1 l

length

wrngspa  n

weight (empty)

weight
(maximum tate of f)

speed  (max imum)

range

cllins

capac i t y  (max imum)

engrnes

th rust

r,r,t intr.oauá

Airbus Al80

7 3 m

79 .8m

275,000 kg

5a8,000kg

945  kph

15 ,100  km

13 ,100m

840 ( l -c lass)

4 tu rbo fans

1 ,208  kN

zooi

Boeing 747

7O.1m

64.4m
'180,800 kg

39r,ooó kg

1 ,127  kph

14200 km

13 ,500m

550 (1-c lass)

4 turbofans

1 ,096  kN

r  98ó

1 The Airbus is _- (long) than the Boeing

2 The Boeing is a l ittle -- (short) than the

Airbus.

3 The Airbus can carry a - (heavy) weight

than the Boeing.

4 The Boeing is - (fast) than the Airbus.

5 The Airbus can fly --- (far) than the Boeing

6 The Boeing can flY- (high) thanthe

Airbus.

7 The AÍrbus engines ale -.- (powerful).

8 The Airbus was introduced _- (recently).

3 Now write three more sentences of your own

comparing the two Planes.



Technology and soc iety 7

Reading
Branches of technology
Read headlines 1-8 from recent news stories. Match the
headlines to the correct branch oftechnology a-h.

l ' |
L \  I  i ( ' r '  t  l V t ' l l  l ' l  t l  l l l  i l  l l

br ' . r in  cc l l s

- t, L | 15 billion text messages sent every month

i ; l! USA developing a vveaprrn
to fire microwaves

. . . t ' . .í .  . j

i i *. .,., .rrl$,'

Vocabulary
Recording newwords
One effective way of recording key words used in
technology is to group them into word sets. Study the
example of how to group words related to
biotechnology.

Work in pairs. Make word sets for each of the branches
of technology ín Reading.

Another way to remember key words in technology Ís
to make word cards. Study the example of a word card.

E]

I nformation tech nology

Keyword
MLA^or/4

Part  ofspeech
noun (uncountablo)

Sample sentence

Tra ns lat ion

Pron u nc iat ion
/'memerr/

Words often used with
the key word

l4e,uor4 is used lor chip, slot, carJ,
proqraMs and data random accLss

Design your own word cards to help you remember
your technical vocabulary. Make word cards for six of
the words you listed in l. Use a good English-Engiish
dictionary such as Oxford Wordpower,to help you.

L<?LriA^Ln+

(Jd resear'
ilIAJOIT IIAOI( AI'|)ICIT

El Wo rld'sta I lest bridge o pe n s

-l

Sunl ight wi l l  powcr spacecraf l

8 Naru wqs to make shoes

a biotechnology

b defence

c crime

d informationtechnology

e manufacturing

f civil engineering

g telecommunications
h  i r r n < n n r t



8 Unit  l

;'gt''t'z-'

v/
Gadget box
A smoke detector is a safety device to detect smoke in the air.
There are two typest an optical detectorwhich operates when
smoke disturbs a beam of light,and an ionization detectorwhich
operates when very small particles of smoke interrupt an
electric current.

Where is the best place to put a smoke detector in a house?

AB5 (n) Anti lock Braking
System

Vocabulary
Word groups
Some technical words look similarto each other but are
used in different ways, for example, mechanic and
mechanics. One way to remember these words and the
differences between them is to put them into groups.

Mechanicbelongs to a group containing people and
jobs. MechanÍcs belongs to a group of subjects. You can
think of your or,rm groups to help you remember other
technicalterms.

Put the list of common technical words Ínto groups
usingthe table below.

Pronunciation
Word stress

Q tisten to the technical words and mark the stressed
part of each word.

EXAMPLE s 9nline engineer

1 machine 5 mechanical
2 machinery 6 technical
3 mechanÍcs 7 technician
4 mechanic 8 technology

Pairwork
Work in pairs,A and B. Each of you has information
about one of the launch systems in the pictures.
Exchange information with your partner by asking
and answering questions and complete the table.

Student A Go to p.110.

Student B

Student As Student B's
launch system launch system

Ar iane 5 Proton M

Country Russia

First  launched 1965

53m

Diameter 7.4m

Engines

Payload CTO
(geostationary
transfer orbit)

6,000 kg

Mass 456,400 kg

9 electron
10 electronics
11 electrical
12 electrician

mechanÍcaI mechanism
electronics
technician
electrician
€n€in€€rin€

mechanic
electron
technical
electricity
engin€

mechanics
electronic
technology
electrical
€nsin€€Í

Subjects People and
jobs

Things Adjectives

en9tneenng engtneer en9tne engineering Height

Lift-off thrust 1,745 kN



Technology and society 9

Proiect: class survey
Study the lÍst of the ten most important technologÍcal
innovations of the past 60 years. Work in groups, and
order them 1to 10 (1 = most important, 10 = Ieast
important). Then ask your teacher, and compare with
results from a recent survev in the UK.

Innovation Order

ABS brakes

AÍrbags

Credit cards

Digital camera

DNAtesting

Laser eye surgery

Long.lÍfe, Iow-energy light bulbs

Microwave oven

Mobile phone

Smoke detector

Find out from other students what they consider the
most important technological innovations in their
lÍves. Make a list of the ten most important for your
class.

Webquest
Find out the year ofintroduction for each ofthe
innovations in the Project: class survey. Compare
answers with other students Ín your class.

ExAMPLE Smoke detector 1969

These search engines and this site may help:

www.gooole.com

www.askjeeves.co.  uk

www.w ik i ped i a .o ro

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

I can talk about the positive and negative
effects oftechnology

lcan make compar isons with adject ives
and adverbs

I know three ways for recording a nd
remember ing newwords

I know how to stress com mon terms
in technology

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjective
rea listic

Nouns
exploration
g loba lwa rm ing
in novation
m i s s i l e
pol lut ion
power station
rocket
satell ite receiver
smoke detector
take-off
thrust

Verbs
affect
download
hack

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.
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Switch on
1 Study the description of the course of AIec

Hammond, a technology student from Scotland,
and answer the questions.

1 How long does the course last?

2 What jobs can he do after he completes this
course?

3 Can he study a foreign language?

Civil engineering, HND

. Fluidmechanics

. Geotechnics

Ideal for sttLdenls who want to follow a citrL'(;t'ut Ctvil enginex'ring.

Duration:

T\ro years full-time, starting in September

Overview:

The construction industry needs well{rained and qualified managers, technologists, and
technicians. This course is designed to teach you the sl<rlls necessary for a managerial role in
this industryYou will learn the latest construction practices and be given the opportunity to
specíalize in one area'

Course content
You study core units in;
. CAD
. CommunÍcattons
. Construction management . IT
. Constructrontechnology . Maths
. Construction surveyng . Mecharucs and
. Civil engnneerurg materials structure
. Drawing and design

You can take additional units in;
. Advanced structural design
. Advanced surveying
. Highway engineerurg
. Quality assurance
. a foreign language

What can I do next?
On successful completion of the course, you may progress to a range of degree-level courses
Some students progress to employment as Clvil engnneeringtechnicians /technologrsts



In which of the core units will these topics be covered?

1 thepropertiesofconcrete
2 computer applicatÍon software
3 forces on a structure
4 calculus
5 report vwiting

Listening
The course
Look at Alec's timetable below. Some of the
information is missing. Before you listen, answerthe
questions about the timetable.

1 What time do classes start each day?

2 Which room is Maths in?

3 Who teaches Calculus?

4 What do students do on Tuesdays and ThursdaysT

f) tisten to part 1 of the interview. Answer the
questions.

1 Which stage of the course Ís A]ec at7

2 How many women are taking the course?

3 What agewas hewhenheleft school?

4 Which subject did he enjoy most at school?

5 What iob did he do when he left schoolT

Studyingtechnology 1 l

ln this unit
o l istening for detail
O Present Simple v Present Continuous
o key terms for d iffe rent bra nches of tech nology
o strong and weak forms of auxil iary verbs

Work in pairs. Ask and answer the questions.

1 What choice do students have if they successfully
complete the course?

2 Is this course similar to engineering courses in your
country?

3 Wouldvouliketofollowthis course?

Q tisten to part 2 of the interview. Fill gaps 1-8 in the
timetable.

Q Here are the interviewer's questions from part 3 of
the interview. Predict how AIec answers them. Then
listen to part 3 and check your answers.

1 What do you hope to do at the end of your course?

2 Whatkind of degreewillyoutake?

3 Howlongwill ittakeT

4 When you start work as a civil engineer, what do
you want to build - houses, or big structures like
bridges and roads?

Write your own timetable in English, including the
following information :

* course title
r lessontimes
* subjects
. names of teachers
. self-studytime andfreeperiods

Civil engineering, Semester 2
09.00-l L00 .  l5-12.  l5 3.15-14.  l5 4.30-16.30

Mon

3 , r
H.Lomax

Maths

4 , 5

B'Daüs

2

G2
WeiMing

Civil engineering

Materials Labs 4.4

D.Cowan

Ttre S E L F - S T U D Y

llVed Calculus
4 .2
B.Davis

3

4.5

J,Bell

4 .5

J.Bell

FREE

Íhur

Fri

c.I
C4

T) Cowan

. T ' DY

T) (lowa D.CowanDoyle
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18% of engineering students
on unrversrty courses In
the U5A in 2004 were
female

. Language spot
Present Simple v Present Continuous
o Study these examples from the interview. \rt/hy is the
Present Continuous used for sentences l-4 and Present
Simple for sentences 5-8?
1 You're doing an HND in Civil Engineeri.ng.
2 What'sthe companyworking on?
3 They're turning an old ffice building into a

nÍght c lub. . ,
4 I'm doing a project on a new bridge...

5 I have classes three days aweek...
6 I really enjoy it.
7 I like the maths and physics side of it ...
8 I want to go on to do the degree.

r We use the Present Continuous for things that are
happening now and for a limited period around now:
I' m studying C iv iI E ng ine ering.

r We use the Present Simple for things which are
always true:
Copper conducts electricity.

for repeated actions, habits, and events:
We finish e arly on We dne sday s.

with verbs that describe thinking and feeling:
I like calculus.

)) Goto GtammarteÍerence p.115

t Put the verb in the sentences in the correct tense.
Present Simple or Present Continuous.

1 Ms Davis - (teach)Maths.

2 Classes - (start) at nine o'clock.

3 AIec - (take) an HND course.

4

5

6

He - (study) at Telford College this year

On Tuesdays, he - (study) in the library.

He - (want)to be a CÍvil EngÍneer.

He - (work) on a project about a new
bridge.

A lot of local people - (not / Iike) the
proposal.

A

7
ó

9
10

11
T2

13
74

9 They- (think) it will increase the amount
of traffic near their homes.

10 The old bridge - (carry) ten times the
traffic Ít was designed to carry.

2 Answerthese questions about yourself with complete
sentences. Use the timetable you wrote in 5 on p.11 to
help.

1 What are you studying?

2 Where are you studying?

3 Howlongisyourcourse?

4 Is it part-time or full-time?

5 What qualification do you get when you complete
the courseT

What are the main subjects?

Which subject do you find most dÍfficult?

Why do you find Ít dÍfficult?

Which subject do you enjoy most?

How many classes do you have each week?

When do your classes start each day?

When do they finish?

Do you have any self-study time?

What do you hope to do when you finish your
course?

Ask the same questions to your partner.

Using your answers to 2, complete the gaps in this
description.

I'mstudying at 'z.It's a
. When I complete the

course,I will get a e .

The main subjects are 6 . The subject I find

most difficult is ' . I find it difficult because

.8 . The subject I enjoy most is

Ihave ! classes eachweek. Classes start

each day at -'1 and finish at -'2 . I

3
4

When I finish my course, I hope to



Pronunciation
Strong and weakforms of auxiliaryverbs
Auxiliary verbs have strong and weak forms.

Q Listen to the examples.
Does AIec like Maths? Yes, he d.oes.
Is he in hisfirst year? Yes, he is.

We use the strong form when the auxiliary verb Ís
stressed, as in the short answers in the examples. The
weak form is used when the auxiliary is not stressed.
This is usually in Yes,/No questions.

Answer the ouestions about Alec.
l Is he studyingto be an engineer? Yes,he Ís.
2 Arethere anywomeninhis class? -
3 Does his coursetaketwo years? -
4 Can he start a degree after six months?

5 Has he got acceptance from two universitiesT

6

7

Does he have to pass all the modules? -
Will it take him four years to complete the BEng?

8 Has he got any lab work on his course?

Studyingtechnology l3

Q Now listen to the questions and answers. Underline
the strong forms.

Work in pairs. Ask and answer questions l-8 about
yourself. Give extra information if possible.

EXAMPLE

A Are you studying to be an engineer?
B Yes,I am, I,d lÍke to be a civil engÍneer.
1 Do you like your course?
2 Arethere anywomeninyourclass?

3 Have you got any lab work on your course?
4 Is there any project work on your course?
5 Does your coursetaketwoyearsT
6 Doyouhaveto pass allthe modulesT

7 Can you start a degree after your course?

8 Willyou lookfor a job afteryour course?

Pairwork
Work in pairs, A and B. Each of you has part of a
timetable for a student taking a diploma in computing
support. Exchange information with your partner by
asking and answering questions. Complete the table.

Student A Go to p.110.

Student B

Mon

09.00-11.00 11.15-'t3.00 | 14.00-15.30

SELF-STUDY

'r5.30-'r6.30

Tues Tutorial Hardware
installation
& maintenance
R]10

Client operating
systems

Rl02

Wed Computer
operating
systems
R]05

Structured
programming

Thur lT applications

R]07

Computer
architecture
4104

Free

Fri

R]05

Communicat ion
sk i l l s

Free Free
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Problem-solving
I Pictures A-H represent dÍfferent branches oí

technology. Match each picture to sentences l-8.

1 Electrical engineering is about generating and
supplying power.

2 Electronic engineerÍng is about designing and
making machines that use electric poweÍ'

3 CivÍl engineering is about designing, building, and
looking after structures.

4 Marine engineering is applying engineering to take
advantage ofthe sea.

5 Manufacturing engineering is about making useful
things from raw materials.

6 Mechanical engineering Ís about designing and
making all the parts of machines that move. That
could mean rocket science or bike design - and
everything in between.

7 Chemical engineering is about usÍng the processes
which change materials in a chemical or physical
way. The science behind these processes helps to
find out the best way to make the right products.

8 InformatÍon technology is about using computers
for collecting, storing, and sending information.

2 Work in groups of three or four. Make a list of as many
other branches oftechnology as you can. Try to explain
them in English.

o
l /jt

. t {
t r -
l - r

tr



S tudy ing techno logy  l 5

Webquest
I Study the course description and complete the table.

Hornbt' Ool lcg,c ol- ' l 'cchnologt'

Fortnc1atitlt-t l)cgrcc l 5ó3: Corll;rtrtirrg _ Wcb te chrrologv

What are the entry reqwirements?

Ar.r A-level qualification, but n,e u,ill consicle r othe r
qualifications inclucling i'tnv n'ork cxpcrict-tcc ),ou hirvc. Prior
knorvlcdgc of cor.r.rpr.rtir.rg crrn bc l.rclpful.

Hov long does the course last?

Three Ycals.

What can I do uith this qwalif.cation?

htthcr snrdy:
You can g() ()n to t lke an Honours clcgrcc in Oonrptrter
stucl ics at l  univcrsitr ' .  This ncccls just onc nrorc \,clr of f ir l l-
tir-r'rc stuclv.

Oartcr:
This cle grcc givcs r'ou thc chrncc to rr'ork ir-r cornmcrcc,
inclustrl', cutcrtliunre nt, rrncl thc pr.rblic scctor. Tl-re rc irrc jol'r
o1'rportunitics in trlclitionrl lrcrrs of cor-r-r1'ruting irs u'cll as u,e [-r
clcvclopment, r'naking cligital iurrrgcs firr rrnir-t'rrtion, :rncl
colnPuter ganlcs.

Col lege or Univers i ty

Cou rse

Entry qual i f icat ions

Length

Career prospects

Work in groups. Search one of these sites each for a
course you find interesting. Note the lnformation in a
table similar to that in l.

www. hereford-tech.  ac.  u k

www.d ud levcol .  ac.  u k

www.  u t s . edu .au

www.ttu.  edu

www.  un i t e c . ac .  n z

Share your ínformation and try to agree on the best
course. Then explain your choice to the other groups.

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

I know key terms for different bra nches
oftech nology

I understand the d i f ference: Present S imole
v Present Cont inuous

I understand the d i f ference: strong and
weak forms of  auxi l iary verbs

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adverb
oversea s

Nouns
a rchitectu re
ca reer
construct ion
cou r5e
l ab
ma n ufactu r ing
qual i f icat ion
resea rch
semester
structu re
subject
tech n ic ia n
traffic

Verb
p rese nt

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.
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Switch on
Look at products A-F in pairs. Answer the questions for each product

1 What ls it?

2 Who uses it?

3 What do you think makes the design good or bad?

f ; tr

.'..}í.
a _

-t

&

t..!



Stage

I

Listening
The design process

Q Listen to a designer talking about the design process.
Complete the missing stages by choosing from the list.

a choosing a solution

b evaluating

c investigating

d realization

e thedesignbrief

*#*á|F#*

dan elopinq altemativ e s olutio ns

5tage

7

I
a

*

*

#
#
#
#
#
*

Design 17

ln this unit
O keyterms in design
o speaking and writing about design requirements
o howto ask Yes / Noand Information questions
o listening to and reading about designers describing their work
o using your search skills to find out about the work of

famous designers

Match the questions to each stage in the design
process. There is more than one question for some
stages.

BXAMPIE

O-gestion Stage
Isitsafe? 6testÍng

a What are the most suitable materials?

b Doesitwork?

c \Á/hatexactlyisrequired?

d Howwelldoes it matchthebrief?

e Howwilltheproductlook?
f Is this the best design?

g How many ways are there to solve this problem?

h How can we make a prototype?

i Can it be improvedT

o LanguaBe spot
Question types
o Yes / No and information questions
When we want the answer Yes or No, we ask questions
like these:
Does itwork?
Is Ít safe?

r For specific information, we ask questions like these:
How wiII the product look?
IAIhat materials are available?

c Yes / No questions start with an auxiliary verb (can,
do,has,is, wÍll, etc.) which is followed bythe subject:
Díd you test Ít?

o Information questions startwith a Wh- question
word (what, where, when, which,who,why, or with how,
how much, h ow many, how long, etc.). Note the auxiliary
verb and the word order when the question word is the
object:
What does he design?

)) Go to Gramrnar reÍerence p.116

i
a

*

Stage

3

5tage

4

5tage

5

Stage

6

f ' -
I

*

I
I

*

testing
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1 Make the statements into Yes / No ouestions

1 It's safe.

2 It works well.

3 You can mould some plastics easily.

4 She made a model.

5 Hehas desÍgned alot of products.

6 You design sports equipment.

7 The materials are available.

8 He built a prototype.

9 They've drawn a lot of sketches.

10 She thinks nylon is the best choice.

2 Ask information questÍons to get the answers.

1 Where
She works Ín London

2 When
She movedthere in 2006.

3 What
She designs mobile phones.

4 Who
I work with a team.

5 Which material

Custome] CaÍe
Using non-specialist !anguage

A computer specialist is trying to advise a non-
specialist about which monitor to buy. Which parts of
his explanation might be difficult for a non-specialist
to understandT

ííThe monitor is an important part of the human
interface with the computer. I advise this TFT XGA
l9-inch flat panel. This model has 1024 by 768 pixels
so you get a high-resolution dÍsplay.''

Compare this version. Has the specialist missed out
anything importantT

ííWhen you work on a computer, the monitor is very
important.It has to be the right size and give you a
clear picture so it's comfortable to work with. The
screen size is measured diagonally from one corner
to another. You need at least a 19-inch screen. The
picture Ís composed of tiny picture elements or
'pixels'. The more pixels you have, the sharper the
dÍsplay' This model has a high number of pixels so
you'll get avery good display.tt

Work in pairs. Prepare an explanation for a non-
specialist of one ofthese topics or on a topic in your
own field. Thentry your explanationwith a new
partner.

,* how a diesel engine works
r how a semiconductorworks
t' how GPS works
' how a nuclear power station works

)' t

?

?

Weu
why
Beca

How
This

How

9 How

se plastic

use Ít's easyto mould.

?

? 2

?

?

?

t

model weighs 120 grammes.

It costs €400.

It has more than twentv functions.
10 Where

You can buy it anywhere.



You see th  i  ngs  a  nd you say 'W hy? ' .  But  a  des igner
dreams th ings  that  never  were  and says 'Why not? '
George Bernard Shaw adapted by Dick Powell

It's my job
Study the requirements in the design brief for
Kenneth Blake, a Furnlture Designer. Then match
each requlrement to the correct reason.

Product: garden chair

Requirement

1 lightwelght

7  s f r n n o-  - " ' " o

3 stackable

5

6

7

8

available in a range
of colours

durable

comfortable

easyto mass-produce

se]ls for ]ess than €20

Reason

a stores easily in
wrnter

b spends most of
the time outside

c supports heavy
adults

d keeps
manufacturing
costs low
p e c r r t n l i f f

competes with
rÍva]s

looks attractive

encourages
people to use it

f

n
Read about Kenneth. Comolete sentences i-6 with
words from the text.

1 Plastic is very hard-wearing - it 's -.

2 A company which competes with yours is a

3
4

A - helps to make a structure stronger

Kenneth - hÍs designs first and then
makes fi nished drawings.

You can make hundreds of plastic chairs from one

Kenneth Blake:
Furniture DesÍgner

I decided to use piastic because it's durable. You can
make it in a lot of colours and it's easy to mass-produce
plastic items.

I went to the local garden centre to examine the chairs
other companies made,the rival products, and to find
out their cost - about €20. I bought three different
models. I wanted a chair without arms so I cut the arms
off one. This made the back too weak so I added vertical
supports to make the back stronger.

I sketched my designs on paper, and from these I
produced technical drawings with all the dimensions. I
made a full-scale model to
make sure the chair looked
good and was comfortable.
Then I transferred my
drawings to a 3-D computer
modelling program, and sent
a copy by fiie transfer to the
moulding company.

They made a
mould and sent
me a prototype
chair. I added
more supports to
the back and the
chair was ready to

Write questions to ask Kenneth about his design. The
answers should be ln the text above.

E X A M P L E  S

Why did you go to the garden centre?
How much do garden chairs cost?
Did you make a model?

Now practise your questions in pairs. Take turns to ask
and answer.

e

f

h

'  \ - ' - - -

i ' L, 'D ( llt,-n\lll
.  w  t { { .

6 A - is a model which is ready for testing.
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Gadget box
This wall-mounted CD player was designed byJapanese
designer Naoto Fukasawa just for fun in 1999. Now it is
one of the top sell ing products at Muji.

Why doyou think this design is so successful?

Listening
Workingwith design

t You are going to hear three people talking about their
work with design. Before you listen, find out how each
of the words in the diagram below relates to design.
Use the Glossary on p.131to help.

Q Now listen and note the answers to the questions.

A Karl
1 What does he design?
2 What two things does he think about when he's

designing?
3 Whatdoeshestartwith?

B Martin
4 What does he design?
5 What two things does he have to balance?
6 Whatdoeshestartwith?

C Hilary
7 What does she do?
8 Whattwo groups does sheworkwith?
9 What does shehavetoworkout?

Work in pairs. Write down as much as you can of what
Karl says. Help each other to make a complete and
accurate verslon. Then compare with the Llstening
script on p.125.

Problem-solving
1 Work in small groups. Look at the desÍgns for chaÍrs

which are used in a room intended both for lectures
and for Índoor sports. List the advantages and
disadvantages of each model.

Usefullanguage

It'stooheavy. Itlooks comfortable.
It's not strong enough. You can stack it.It's stackable.

2 In your groups, design a chair for use in classrooms in
your school or college. Sketch your solution and present
it to the c]ass. Decide which chaÍr is the most suitable.

OTSIGN
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Pairwork
I Work in pairs, A and B. Each of you has information

about one designer. Complete the table below for your
designer and exchange information with your partner
by asking and answering questions.

Student A Go to p.110.

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

I  know key terms for  the main stages
in the des ign process

lcan ask Yes /  No and Informat ion
quest ions accurate ly

l can  exp l a i n  us i ng  non - spec i a l i s t  l anguage

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
riva I
vert ica l

Nouns
br ief
costr  n8s
funct ion
ma n ufactu rer
model
mou ld
prod uct
prototype
supporr

Verbs
eva I uate
investigate
mass-prod uce
sketch

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.

Student As
des igner

Student B's
des igner

Name

Dates

Nat iona l i ty

Famous for
des i gn  i ng

Student B
Ferdinand Porsche (1875-1951). Austrian car designer
who contributed to the design of the first Volkswagen
and the Auto Union racing cars.

2 ln your pairs, find out the same information about
these designers

These sites may help you:

www. t i nyu r l .  com/qa t7n

www.w ik i ped i a .o rg
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Switch on
Look at the picture of a mountain bike and its rider.
Match the items of the rider's clothing and the bike
components to the materials in the table.

Bikecomponents Materials Reason

rubber good grip

brake cables
helmet
frame

nms
saddle
shoe soles

s}€{ts
tyres and pedals
wheel bearings

braided steel very strong

hard

Reason
aluminium al loy l ight ,  st rongRider's clothing Material

shorts t i tanium l ighter and
stronger than steel,
highly corrosion-
resista nt

Kevlar  and ny lon aerodynamic
wea r-resista nt

rubber good grip

polystyreneand strong,
polycarbonate lightweight-

250 grammes

nylon l ight, flexible
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ln th is  uni t
o key terms for  engineer ing mater ia ls  used in sports

equ ipment  and  the i r  p rope r t i e s
a used to,usedfor,made of ,madefrom
o speaking and wr i t ing about mater ia ls
o howto use correct  intonat ion for  ouest ions

Complete the table with the advantages and
disadvantages of the materials mentioned by Pedro

It's my job
I What do you think are the most important factors in

choosing materÍa]s for a blke? Read abcrut Pedro
Fernandez, a Bike Maker, and check youÍ anSWerS.

Pedro Fernandez: Bike Maker

When I choose a material for a bike frame, I have to
think about the properties of the material. How elastic
Ís it? If you bend or stretch it, wiII it go back to its
original shape? If it does, it has high elasticity. How
strong is it? There are two kinds of strength. The first is
how much force you need to bend it to a point where it
can't go back to its original shape. The second is the
amount offorce you need to break it.

Steel is the least expensive choice. There's a wide range
of standard gauge tubes available. It's strong and it has
good elasticity but it's heavy.

Aluminium is lÍght and strong but it,s flexible. The
more it bends, the quicker Ít breaks. So aluminium bike
frames use large diameter tubes. That limits the
amount of bending.

Titanium has a great strength.to.weight ratÍo. It,s got
good elasticity so when it bends it tends to return to its
original shape. It's corrosÍon.resistant so you don,t

need to paint it. But it's expensive
- frfteen times the price of steel!

The professÍonals use carbon
fibre. It's very light and it's very

strong. You can shape it any way
vou like. But carbon-fibre

frames are hand-made
so they're very
expensive.

Mater ia l

s tee l

a l u m i n i u m

t i t an ium

carbon f ibre

Advantages Disadvantages

o Language spot
used to, used Íor, made of, made from

Studythe ways of describing how materials are used:
Steel is used to make the bearÍngs.
Titani'um ís usedfor making theframe.
The wheels are made of alumi.ni.um alloy.
A bike is made from many d{ferent materÍals.

We can add a reason to explain the choice of
material:

Steel is used to make the bearings because it is hard.

D Go to Grammar reference p.117

I Correct the errors in these sentences.

1 Rubber is used for make the tyres.
2 The frame is made titanium.
3 Kevlar is used to making the rider's clothing.
4 Because lt ls very strong, braided steei is used to

brake cables.
5 Carbon fibre Ís used make racing bike frames.
6 Steel is made iron and carbon.

2 Explain the choice of materials for each of the items in
the table ono.22.
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3 Identify the maln material in items of sports
equipment 1-10. Tick (/)the material used. More than
one answer is possible ln some cases.

fibre-glass

a l u m i n i u m

plast ic  laminates

nylon

1 baseball bat

\-
-L-

\

a l u m i n i u m

2 football 7 ice skates

nylon

polyu rethane high carbon steel

fibre-glass wood

leather

3 vaulting pole 8 crash helmet

nyron Kevlar

Kevlar t i t an ium

fibre-glass plast ic

4 s kpo l e s \ bobsleigh

a l u m i n i u m steel

graphi te pvc

carbon-fibre a l u m i n i u m

hang g l ider

graphite composites a lum in ium and
polyester

nylon
wood and nylon

wood
wood and acrylic
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Thanks  to  the  la rge  mul t i - component  core  and a  cover
made of a soft, thin, h igh- performa nce u rethane, golfers
a re d r ivi rrg over 20 ya rds fu rther on average.
Golf ball advertisement

Pronunciation
Intonation for questions

Information or u,h-questions begin with a question
w ord who, what, w he re, whe n, how. Your rroice goes
down on the last important word in an information
question.

I f) t.isten to the examples.

(,
Where are you front?

o
What do you study?

Ycs / No qucstions ex1;r:cL ihc ansnrer Yes or l/o fhey
don't contain questions."rrords. Your rroice goes up on
the last irnportant word inYes / No questions.

2 f)  I is tcntot l rc  exarnplcs

o
Are you Ilttlk.ut?

o
Do you sltc tk L't 'tglish?

3 Q L istr :ntothe short  i l iak- . 'grre and markthc
intcnatioir.

A \ l /h;r t  rn ' r t r ' r i ' r l s  do rvc rrsc for  sk i  po lesT

B A|irlriniun-r or caLt'ou fibre, I think, What are
footballs made of?

A I 'n- i  r rot  s i i rc  1s i t  lcathcr?

B Ycs,I' itr r-l.r taín' Vy'hat,s ttscll to make bobslcÍghs?

\Arc.rk íir pitirs' A sk qttcstiotrs to check your ansrvers tt.l
Languaqe spot 3. Use the correct intonation

3

7

ö

Vocabulary
Describing materials

1 Study the words used to describe matcr"ials. Fil l the
gaps. Most of the words have been used ln this unit.

Adjective

7 elastic elasticity

p last ic i ty

strong

corrosion -res i sta nce

5

6

wea r-resista nt

br i t t le

tough

ha rd ness

f lex ib i l i ty

Check the meaning of any utrfamÍiiar words irsing the
Glossary on p.i31. Then fili the gaps in sentences 1-8
with the correct r,vord from the table.

1 Fibre-glass is used forvaulting polcs because it 's
Iight and - . It bends very easily.

2 You don't need to uaint titanium because it's

3 Bike bearinps are ntadt-. from stec] ber:artse Ít's

8

A material which rcturns to its original shape when
you bend it has high --.

Rubber is very --- . You can stretch it
without breaking it.

Diamoncl is an incredlbiy substance. As
well as jer,rrcllery, it |s sometirnes usecl for drilling.

Glass is very - .lt breaks easily.

Kevlar doesn't wear out easiiv. It's -.
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Gadget box
Adidas 1 trainers contain a microcomputer, a battery, and a tiny
motor in the sole.The trainer senses the su rface you're run ning
on and adjuststhe amount ofsupport provided. lt alsotakes
into account the weathel the weight ofthe athlete, and the
intensity ofthe sporting activity.The battery lasts for 100 hours.

What else could you do to improve the trainers?

Speaking
Skateboard v snowboard
Work in pairs, A and B. Each of you has a diagram of a
piece of sports equipment. With the help of your
partner who has information about your equipment,
label your diagram, and complete the table below. Give
reasons for the choice of material where possible.

Student A Go to p.110.

Student B

Snowboard

Part I Materials
Component used

Skateboard

The body of a skateboard is called a deck. Plywood is the
most common deck material usedbecause it's light but
strong. The front ofthe board is called the nose and the
back is called the tail. The nose and tail are tilted up at a
twenty degree angle. These help the skateboarder
performtricks.

Fixed to the deck are two metal alloy trucks which
connect to the wheels. Some truck alloys contain
titanium for strength. The top part of the truck is called
the baseplate. It's screwed to the deck. The bottom part
is called the hanger. It's fixed to the wheels, which are
made of po$urethane. The hardness of the wheels
varies. Very hard wheels are good for performance but
not for rough surfaces. Between the baseplate and the
hanger are bushings which provide the spring
mechanism for turning the board.

Listening
Excha nging information

O Listen to this extract from a conversation between
two students. Then change roles and repeat the activity
inSpeakÍng.

f) tisten again to the second part of the conversation
and complete the questions.

1 Isit-fibre-glass?

2 ReallyT - ?

3
4

5

OK. Is it the same - ?

What's - ?

Right.Important on snow What -the
edge? - made of. p-tex as well?

- it turns and does trÍcks?

OK. Oh, and these straps - - made of
nylon?

6



CustomeÍ Ca]e
Making Íecom mendations

A student of materials science is advising his friend
how to choose the right skateboard deck. His friend is a
new skateboarder, and quite short and light. Studythe
expressions he uses to make recommendations.

u I'd gofor awooden deck - wood is more responsive
than plastic or a composite.tt

.íIf you,re going to use it mainly on the street,/,d
recommend a short board and not too wide so
you'll have more control. Your best bet ís
something a little less than twenty centimetres.tt

ííThe shape is important. For a new skat er,I,d advise
somethÍng shallow - not too deep. ''

Work ln pairs. Make recommendations about the
skateboard wheels using this information.

Size Used for

52-55 mm Street, skate parks. Shorter andlighter
rÍders.

56-60 mm Many uses. Street, skate parks, ramps.
Tallerandheavierriders. .

60+mm Speciality rides. Long boards, dirt boards,
hills.

Hardness Usedfor

87A Very rough surfaces, long boards, hills.

Hard and durable. Street, rough surfaces.

Street, skate parks. Smooth surfaces.

Technology in sport 27

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

I  know the words for  the main
mater ia ls  used in sports technology

I can descr ibe what something is
made of

I  can speak and wr i te about the
properties of materia ls

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
aerodynamic
flexible

Nouns
al loy
bear ings
composites
corrosion
laminate
performance
plywood
property
pvc
ratio
wear

Verbs
stretch
vary

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.

974

1004 Very hard. Top professÍonals only.
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Switch on
1 Work in pairs. Look at the mechanism and answcr

the questions.

i What is it?

2 What does it do?

3 Howdoes it work?

4 In whÍch parts of the world is it use d?

5 What's it made from?

2 f) Irtow hsten to the cxplanatlon by an
Agricuitural EngÍneer, and check yortr ansr,vcrs.

Reading
The inventor

1 Work in pairs. What do you know abolrt the Ínvcntor of
the.clockwork radÍo,? Read the first paragraph of the
text and check your answers.

2 Read the rest of the text and match parts a--e to the
numbered components on the diagram.

a winding hanclle

b steelspring

c generator

d gears

e pulley

3 Scan thc tcxt What do thc following nuinbr:rs and
quantitÍcs refelr to?

a morcthantwomiil ion

D  b ( ,

c 3 V

d 30 ininr"rtcs

c  199 i

f  3 0 m A

4 Conqrletc thc si:ntence,s usin6; information from
the text.

1 As you turn thc hartdle on thc sirlc of thc radio,

2 Wh,:'n thc spring tinwirLCs,

3 As thc gcncrator tur]rs, ----

Thc springhas cnough lrovrcLto run thc radiofor 30

míntttes bcforc

5  T i r e ' e l c c t r i c shoe ' cha rgesba t l c r i e sas  - - - .



ln this unit
O , l  r ' , ' 1  , ; i  r . ' i ,
O  h c , n r  t l ,  r t  j e  i  i ,  i l

l  l r i r l .
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í |
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The clockrruork r a cl ii'r

I ' rc , , rcr  I l , i , ' i i l ;  I l ;  : r t t  in , i r ' I t tot .
ILt  1991, he l icat , i  a l ror  r t  t l ie
problcrn of  br inging he a l th
inform;.ri iou tcr pcopl' jn

nrral Afiir:a. Radio we:i thc:
best rvay but pe ople lriri nrr
electricitl ' and cor.rldn't l iay
for expcnsirrc battr.'ri i::1. So h
invcntcd a rarlio tnrhich

docsn ' l  necd nr  a  ins  powr  r  o r  bat te r i cs .  Ins tcad,  i t

consists of a spring, gears' al ld a smalI [j(]I lír]Iat()Í-

So how dol: s his rllo.' k l^rrlili r-;t d io act'r t l.i]l), Ít t t t r:1 iI . l . l A ll

yor r  t r r rn  thc  hand le  on thc  s idc  t r f  t l r c  t .ad  io .  y rn t  t  rn '  i  t  t i l

up  a  spr lng .  i t ' s  thc  saute  k ind  o f  s t r : . ' l  s1r t  l t t t l  r i : . , ' r : l  i r L  r '  '

saÍety belts ' It t i-rkes 60 trtrrrs to wirrd tr1l thc ;pi irr;

fully.

When t h c  s p r i n g s t , t r t ; i o  t i i r r r i i t t d .  I h r :  5 ; '  r i . i ,  I r i i ' i l

There are thlce 1:I0 st i:p rrp E;ears f it,: l;: i ,t ;;t, i- '  ttp itI ' l i

is a pr.r l l t:y. Pti l lcys ru n n'rorc r lrt ict I y' I h,rr r f,r 'a r s si) t Lr i  ;

i r , i l r , i . , ; 1 r , y  ,  i , i  l t  i r r t r r  i l r  r t  I ' .  i , ; . r ' , . i l t r '

g ( t n c r i l t ( r r i i l r i r s r ; n . ' I i t n ' i l ;  t t  r l  I ; l i t .  - , .  ' \ t i r  t i I I i t s , l i

g cn r : t a t r : s  c l c r  t r i c i t , . '  ; 1  r r l ; l l 1p ; r  o i  3 \ i ; i t  ; t l r . - , r i t  . lO  n t l \

Th r :  s i ; r  i  n1 ,  1 t ; t s  c  i t o t t l l i  r  l ) . ) I / 1 i .  i :  r  ( '  r  r  i  i  r  l  l t i  t . r r l  i r t  [ o r  30

n . t j i ' r t l r . s  b r ' Í . l t . ' ) , r l r r  h l i ' r i :  i o  r . v i l l r i  t t  i | ] ) , l  r ' l J  t 1 '

|Á ( ) r c  t han  t r n , o  m i l  I i on  1 . ] ; l i i i ' ' . l  " . l  I  i  : l l  i  ] i ' ]  ; 1 I { .  1  l l  r t l ' l :  l , l ]  i

o ve r the tn , , o r l d  J ' t r : vo r  J t r r , , l i ' :  l r : r ;  r  I  r  i r t r ' . r r t ' , 1  ; r r t
' c l r : : c t r i c s h o c ' .  

l l  c l t l t t g r l ;  b : r t i .  r  j ^  t  r  r ' r i ) i r  r \ r . r l 1 '
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Gadget box
Professor Negroponte of MIT (Massachusetts Institute of Technology) in the U5A
has developed a clockwork computer which wil l  cost less than $100.This low-cost
laptop is intended for chi ldren in the developing world. lt uses'open source'
software and wil l  connect to Wi-Fi networks. He hopes to produce 150 mil l ion a year.

Why does this com puter use'open source'softwa re and connect to Wi-Fi networks?

o Language spot

-__-

@b"t
Go to Grammar reference p.117

Link the pairs of actions with a suitable time word.

1 The wind turns the pump blades. / The piston
moves up and down.

2 The blade rotates. / Water is pumped from the well.

3 Baylis invented the clockwork radio. / He invented
the electric shoe.

4 The Internet existed. / The World Wide Web became
popular.

5 The generator turns. / It produces electricity.

6 She left college' She became an engÍneer.

7 You apply the brakes. / The car slows down.

8 You press the accelerator. / The car speeds up.

Time clauses
. To show actions in quick succession, we use when:

Action 1 The sprÍng starts to unwÍnd.
Action 2 The gears engage.
Whenthe spring starts to unwind,the gears engage.

Actionl Youwalk.
Action 2 The electric shoe charges batteries.
As you walk, the electric shoe charges batteries.

To put actions in sequence, weusebefore or after:

Action 1 The radío playsfor 30 mÍnutes.
ActÍon 2 You have to wind it up again.
The radio playsfor 30 minutes before you have to wind
itup again.

2 Choose suitable time words to fill the gaps in the
explanation of a two-stroke engíne. Use the diagram to
help.

Thetwo-stroke engine
1you can use a two-stroke engÍne, you

have to fill the fuel tank with petrol and oil in the right
ratio, usually 40:1.

Combustton stroke
the spark plug fires, the fuel ignites. The

explosion pushes the piston down. -3 it
moves down, it compresses the fuel in the crankcase on
the otherside ofthe piston. 4the piston
nears the bottom, it uncovers the exhaust port. The
pressurized fuel in the crankcase rushes into the
cylinder. The pressure pushes out the exhaust gas.

5 the piston reaches the bottom, it
uncovers the fuel intake port.

Compresston stroke
6 the piston moves up the cylinder, it

compresses the fuel. At the same time, the fuel valve
opens andfreshfuelis sucked in.Just ?the
piston reaches the top ofthe cylinder, the plug fires
agaÍn andthe cycle repeats.
Two-stroke engines are powerful for their size but they
produce a lot of pollution. They wear badly and

s they have been used for some time, they
produce oÍly smoke.!-ew

I

. To show actions happening at the ,"*e tl*e*,'-

SPARK PLUG

COMBUSTION



Problem-solving
The Stirling engine is a simple hot air engine. Look at
the diagram and put the sentences in the correct order
to explainhowitworks.

. . u . . . : i : . . . r 1

Appropriate technology 3l

Pairwork
I Work in pairs, A and B. Study this photo of an

appropriate technology device. Discuss together what
itmightbe.

( )
DISPLACER

PISTON
COOLED CHAMBER

.E'Éff3-t 
t.i

' t POWER
PISTON

b

c

The air cools and pressure drops in the power
cylinder. -
This displaces the air to the hot end. -
The air heats up rapidly and pushes the power
pistonbackupthe cylinder. -
This movement rotates the flywheel, drawÍng the
displacer piston to the cold end ofthe cylinder.

e Thepowerpistonmovesdownthecylinder. -

f \Alhen the displacer moves to the hot end of the
cylinder, air is displaced to the cold end. -

g This rotates the flywheel and moves the displacer
pistonbacktothe hot end. -

Work in pairs. DecÍde which factor is the most
important to the successful functioning of the engine.
Can you explain why?

The amount of heat applied
The size of the flywheel
The type of metal which the piston is made of
The temperature difference between the ends of the
displacer cylinder

e The external airtemperature
f The diameter of the displacer cylinder

What modern applicatÍons canyouthink of forthe
Stirling engine?

Each ofyou has a diagram ofthe device. Exchange
information with your partner by asking and
answering questions. Label all the components.

Student A Go to p.111.
Student B Go to p.113.

f) Together decide how the device operates. Then
compare your explanation with the recording.

Speaking
Study these statements about appropriate technology.
Tick (/)the ones you agree with and cross (X)those you
dÍsagree with.

1 Appropriate technology is only for poor countries.

2 Technology students should invent and make
appropriate technology devices. -

3 StudyÍng appropriate technology is a waste of time.

4 Appropriate technology is out-of-date technology.

Now compare your answers with your partner. DÍscuss
the statements you disagree about.

Usefullanguage
Why do you think that .., ? In my opÍnÍon, approprÍate

technology...
Don't you think that ' ' . ? My víew is that ' . .

?,
,

l l
( (
:i: :1

a

b

d
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@

I
plant (n) l .rrge irrdustrial
t r r l , .  l r inery
hite (v) let sorrrebody use
sonreth ing fo r  a  shor t  t ime,  in
t l tu r r t  fo r  t r . rv r t tent

Pronunciation
Nurnbers and quantities

I  ( )  t<eudoL t l i . l r t  t t l t t t t l . t t : i . , t r . l  c 1 ' 1 . , . r - i t i t . i , : ' s . ' l ' l i , r t t I i r ; l . r t
a t r l c l r c .  i  \ r  r - l l  . r  r . , v v .  r s .

a 3.742 r ' 16 KJ lz i  12V t)( '

b  1 150 l r u r r  Í  3 0 r r r Á  i  1 0 "

c 250 Nlu B OoC l.: 10 " B
d 60 cl-l h '7')",'" I 40:l

2 ()  L is t r :n: , r r r l  r"vr i t r - ' J r r , rvn t .ht  r rLrrnber,;  arrd qr-rrnt i t ies
i r '  t t p . t  t t .  s .

a

l.

c

d

) Go to Symbols and characters p.U4

Vocabulary
Describing rn@tiurr

1  Mu t c ] r  a c l j e c t i v c i  l  i ,  v , r r L i i  i l  l l ' ,  d i i ] ! ] í i 1 l i l : ;  l ' l : t r !  l . r l l v r l l [ l E

r\ F.

1 atLticL:r l,,uv ir.. '

2  c lu i :k lv i , : : '

3 l i t rear

4 oscil latirrg

5 tec ipr ' ; r - r t i r rg

6 rof :ir y

up  and  down ,
backwards arrd
forwards

in a stra ight l ine

colunrn of the
rtner to draw



CustomeÍ Ca]e
Explaining the difference between products

Work ín pairs, A an<l B.

Student A Go to p.111..

Student B

You are a customer at a plant hire cclmpany. You want
to hire a portable generator for two weeks to provide
power for your horne. You don't want a noisy machirre
and you only want to fill the tank once a day. It rrust be
easy to use ancl provide sufficient power for your
home. Y<-ru don,t watrt to pay tnclre than €40 a day.

Useful language
What's the output?
What kÍnd of fuel does it use?
How often do I needto.fiIl it up?
Is Ít easy to start?
How noísy is ít?
How muchwÍII it cost?

Appropr iatetechnology 33

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

I know the words to describe movement
in a mechanism and the names for  s imple
mechan i sms

I can expla in how a rnechanism works

I can understand and say numbers and
quantities arcurately

I can expleirr the difference between
prod ucts

My reading and l i s tening are good
enougfr  to understand most ofeach text
i r r  t h i s  un i t

Key words
Adjectives
rura l
sound-proofed
two-stroke

Nouns
accelerator
compress ion
cra nkshaft
domest ic  appl iance
exhaust gas
fuel
generare
pul ley

Noun and verb
pump

Verbs
charge (batteries)
engage (gears)
wear

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.
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Switch on
Look at the picture of the police officer.
Can you name any of the equipment he carries?

I
-
-t
t-r
lfirb

3

q
i*x \

Listening
Crime-fi ghting equipment

Q Listen to a police officer talking about his
equipment. As you listen, complete column A of the
table with all the items he mentions.

(-) tisten again and complete column B of the table
with the function of the Ítems.

A ltem B Funct ion

torch provide light, signal
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ln this unit
o key terms for crime-fighting and security equipment
o howto describe the function of equipment
o developing the skil ls of finding and exchanging

information
o writing a short report

Vocabulary
. P |ooÍ,. re'ista nt,.ti ght
Studythe examples.
aknife-proofvest 

i;:::;:r^aknifecan'tpass

o Language sPot
Describing function
o Studythese examples:
Handcuffs are used to restrain someone.
The knife.proof vest Ís used as body armour.
Radios are used.for contacting police headquarters.
The baton isJorkeeping people at a safe distance.

o We can describe what things are used for, their
function, in these ways:
used to + infinitive
used cs + noun
(used)for + -ing

)) Go to Grammar reference P.118

I Match the items in the first column with their function
inthe second column.

a shock-proof watch

corrosÍon-resistant
steel

anair-tight seal

a watch which isn't damaged bY

shock or is protectedfrom shock

steel which isn't damaged by

corrosion

a sealwhich air can't pass

through

Explain examples 1-8 inthe same way.

1 a gas-tight seal

2 weatherproof paint

3 heat-resistantmaterials

4 asoundproofrecordingstudio

5 rustproofcarbodies

6 afoolproofdevice

7 a water-resistant coat

8 awater-tightcontainer

g protectcardsfrom
criminal use

h monitorconvicted
criminals

i headprotection

j signalling devices

l t a s e r s . 1  a h e l P P e o P l e k n o w

\ 
exactlYwheretheYare

2 PersonalIdentificatÍon \b incapacitatesuspects
Numbers (PINs)

3 tagging

4 anti-virus software

without serious injury

c helpprotectair
travellers

d keep people at a safe
distance

5 face-recognition device e protect computers

6 helmet f admit onlYthe right
people

7 batons

8 GlobalPositioning
System(GPS)

9 torches

10 luggage X-ray
equipment

Work in pairs. Take turns to ask and answer questions
about the items in l.

EXAMPLB

A I lhat'sthefunction of tagging?
B lt,s used to monitor crimínals.Illhat are tasers for?
A They, re use d to incapacÍtate susp e cts without

seriousinjury.
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You mustn't smile on your passport
photograph as  showingyour teeth  oropen
mouth can affect face-recognit ion devices.
Also,you rnustn't wear glasses wit lr t inted
le rr ses.

Pairwork
Work Ín pairs, A and B. Eac}r of you has a short text
about a critne'figlrtitrg clevice.'the titles of the tex ts
are:

StudentA Smart gunrecognizes its owrrer

StudentB Caught- byalamppost

Discuss what you think the texts miglrt be about.
Use the pictures opposite to help you.

Read your own text. Then find out from your partner
this information about his / her device. Ask these
qttestions and make notes of tlre alrswers.

1 What is the device callecl?

2 Whatdoes i tdo?

3 Howdoesi twork?

4 Where is it usecl?

5 How successful is it?

StudentA Cioto p 111.

Student B

Caught - by a lamp post
Cities inthe UK like London, Glasgow, and
Birmingham are fitting a new device to lamp posts in
areas which have a crime problem. It's called
Flashcam and has been developed by an American
company, QStar. It consists of a camera with a motion
sensor. If it detects a group of people in an area where
there is no reason for them to be, it shouts a warning
at them such as: Stop! If you are engaging in an iIIegaI
activÍt1t, your photograph will be taken. PIe ase leave
the area.If people don't move, it goes off with avery
intense flash and a loud shout.Theyhave had a
positive effect in some parts of London in reducing
crime and anti-social behaviour.

3 Now read your partner's text ancl check ttre
information.

4 DÍscuss what you think are the practical problems of
these two devices. Would they work in your country?
What modifications would vou rnake?



online Gonnections vi;r Lhe
I nte fn et
RF connections r"; itt: i . ' .s. I
r.tdio ír ec1tt.:ttcy sigri. l is

1!*.:

l .arge e lectrort ic ,<, , :cLr  r  i  Ly t . r t l :  or  r  t l r  i  I  l r l s  vvh iL l l  i r  re
oJtcí} sto lÍ]Íl .
A l ; r r r r  is  t r i11g.- . r t :c l  by a 8.2 iv i l - l z  : igtra l lvhcrr  L l rc  t . rg is
t . rkerr through "r  secrrr i ty  6nLe at  t l te shc.rp t : r i t r in i -e.

4

Disdvarrtages
. Expensivi:

aáui'it.ig.'
- Visi [tlc cieterrt:rrt

c i , . l -e r r ' . :nL

uisJvaniages
. MLr:,t tre rcrnoveri;t t i l ls

| . : l i I O V ( .  t l r ' r I I

. l; 'rg.,.rrt irtrx1-rt:nsivc . |.xtr l1'115iyt, )y\1.eÍrl Lc)

i n s t r l l
.  l)t rr ícsl ic lt r;; l  t l  r i":Vt:.s lnaY
rerllo.v(: thlrry.r irr tht: storc

5 Conr-ca led  e l t : r : t t ' c , r t i c  ! , ' ( . r . r  i Ly  t , lgs
-Ad;;; ' i . 'g . ' s  - .  

ó i i . lu . ' . , i "g" ' .
"l.hievt:s ln;lV tt,. l t 9... ' l  .  Must be dt:a("t ivatÉ:d.lt

t lte:rrt : lrrc| 5tr r:;tt lLe t i||s. S.r|e.; l)t{)[j|í.j n]aV

caLrg l r t  rnor ( ' ( :a ; i l y  l ' o t i ; t :L

o  l r rk  L . r1r , ' -  r )n  L lo t l t in t l
Ihcy [lrc. l  k i  Í vvrt;r I1l ly l  t '] l l  l(-}V(](l ;-. t l ' ' i  s l l t i i l  I l- ir '  i terr r

Aclvurrtages Uisclv..rr i iagc:
. : , i r . r r1, ' | . . ; lnC| 

i rIcX|,(]|  I: i iV(,  "  l r rr l i i : : ; l j i l . . rÍ.r;rI  i l r icv ' :s t . . r r i

Advantages
.  No expens ive wir i l rg
. Good way to catcir
th ieves in act iorr

Disdvantages
. Not a visible deterrent

Problem-solving
What's the best ter:hnicel s,;hrtiorL io tlrr prol-,lcrn r;{
protect iug a large st ,) rc l rotn s l t  o i t l i l t t rs  (ucopl t ,  wlro
steal things frcrrn sho1.r:l)? Work in srna ll ilr e,ul.;:'; ulcl
study the solutions, thert tnakt: yiitrl ,rltui('( . ( rivc
reasol Ls for yor.ir choice.

CAMERAS IACS

CCTV (c losed c i rcu i t  te lev is ion) cameras with wide-
angle lenses.
SignaI re|ayed to a ct:tltr.tI ofÍice and monitored by a
secur i ty guard.
Recorded on video tapes every day.

Advantages Disdvantages
.V is ib ledeterrent.  .Peopleforgettr-rchrnge

Thieves knowthey tapes
may be recorded . lmage trr"ry not bevety

. Not very expensive cleaf

.You can inc lude sonre
dummy caíneras

Dig i ta l  CCTV cameras with onl ine connect ions.
Recorded on hard d isk which can storu severa l  nront l rs
of recording.

Advantages
. Can be viewed fronr
any broadband
con nection

.  No tapes to change

3 ConceaIed rÍl icro-cart lc.r;ts with RF connection9'
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Gadget box
Rotundus is a spherical robot, invented at the Un iversity of U ppsa la in Sweden, which
can patrol a site or bui ldingto guard it. l t contains sensors such as cameras, heat and
smoke detectors, and microphones. lt can send for securityforces, sound an alarm,
and fol low intruders over sand, snow mud, or water. However, it cannot cl imb stairs.

Why is Rotundus betterthan a low-tech solution l ike a security guard or a guard dog?

Writing
Short report and linking words
In writing we often use linking words to make it clear
to the reader how the ldeas in our writing are
connected. We can use but to link an advantage and a
disadvantage.

EXAMPLE

Use CCTV cameras and record ontovi.deotapes.This is
not very expensive but people forget to change the
tapes.

We can use also use however and althoughtolink an
advantage and a dÍsadvantage, usually at the start of a
sentence.

EXAMPIE  S

Use CCTV cameras and record onto vÍdeo tapes' These
cameras are a visi.ble deterrent to thieves. However. the
image may not be very clear.
Use CCTV cameras and record onto video tapes.
Although these cameras are a visible deterrent to
thieves, the ímage may not be clear'

We can use because,since, and as to link a
recommendation with a reason.

EXAMPIE  S

I advise you to tnstall digÍtal CCTV cameras because they
are effective and notvery expensÍve,
I recommend you use Iarge electroní.c security tags since
they are a visÍble deterrent to most thieves.
our advice is to use large electronic securÍty tags as they
are a visible deterrent to most thÍeves.

Nowwrite a short report on securityforthe owner of a
large shop. Your report should have two sections:

1 List the advantages and disadvantages of each
solution.

2 Recommend the best solution. Give reasons to
support your choice.

Exchange your report from I with another student and
decÍde if it can be understood easily' Mark any places
where the report is not clear enough.

CustomeÍ Ga]e
Using informal !anguage

I Study these three home security systems. Note their
advantages and disadvantages.

A l
ong ((TV GomeÍo Connoctgd to o smoll
monitor, no rocording

Do-it-goursolf instollotion

E
Digital C C T V camera, records to your PC
Fitted wÍth motion sensors which trigger
recording when an intruder enters
Professionally installed
Cost € i '000



2 Work with a partner. Take turns to play the roles of
Salesperson and Customer.

Salesperson

Use the information in I and select from the phrases
below to sell the system that best meets the Customer's
needs. The first row has more formal phrases. The
second row of phrases are more common in informal,
spoken English. Choose the language that matches the
Customer.

Customer

Listen to the Salesperson and ask questions. Choose the
home security system that best meets your needs.

Notsatisfactory Satisfactory More than
satisfactory

i t ' s  inadequate i t 's  adequate it's ideal / perfect
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Checklist
Assessyour progress in this unit.
Tick (/) the statements which are true.

I  know key terms for  cr ime-f i  ght ing and
secur i ty equipment

I can descr ibe the funct ion ofsecur i tv
eq u ipme nt

lcan wr i te a short  reoort

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
low-tech
un iq  ue

Nouns
body armour
CP5
gr i p
mot ion sensor
P I N
recogn ition
secu rity
sensor
shock
taggi  ng
trigger

Verbs
esca pe
i nca pacitate

Note here anyth ing about how Engl ish is  used
in technology that is  new to you.

i t  fa l ls s hort /
it's not up to
the job

i t  does the job /  i t ' s  spot on /
i t  f i ts  the b i l l  i t  t icks a l l  the

ooxes

r;)r
L : ] Complete home defence system

Wireless, so easy installation

Can be switched on and offwith a remote device, so no
code numbers have to be remembered and keyed in

Will text you a message when your children get home

Five CCTV cameras activated if an intruder enters your
home. System a|so notiÍles the security company who
advise the police immediately

Will also detect smoke or flooding and notify the
emergency services

Cost €3,600 pIus a monthly maintenance charge of €30



Switch on
1 Manufacturing is about changing materials into

prclducts. Choose ílorrr the list and cotrip1ete the t;iblt:
with the nraterials reuuired for prr;rlt tc Ls 1\- C

alloy
rubber
steel
titaniurn

copper
plastic
wood
alnrniniunr

Mater ia ls Processes

2 Now choose from the list arrd contplete the table with
the proces;ses itrvoivecl irr niaking these proclur ts.

t Work in pairs and answer the questions.

1 What stages are involvt:cl in nranufacturing bread
on a lerge scale?

2 lVhat kind of techriicÍatr is respotrsiblt: fclr keepitrg a
plant bakery mnningT

3 What do you think the numbers a-g refer to7

b

225kg d 21 rninutes f 10,000

3 trritrutes e 110 tnirtutcs É{ 2/to'o00

c 54 rrrirrutr,s

2 ( ) I.isten to Nassr'r Aziz, r Mnnufar tr-rring Ilrrgireer,
and cherck your alrswers.

assembly
bending
bonding
colour printing
cutting

impact extmsiorr
itrjecti<.rn-t nc,uicii r Lr1
paintittg
plating
weldít.g

!t's myjob

D Go to pp.56-58 for more manufacturing processes



f) fisten agairL and cornplete the table to de:scribe
what happens at  eec l r  stuge i r r  p lent bakery l r reac l
rnakinp.

Manufactur ing 4 l

ln this unit
O key tertns for  corrtnron manufactLtr ing processes
O Present Pass ive
o wr i t ing a short  sequence
o how compound nouns work
o us ing your reac l ing and search sk i l l s  to f ind out how

conl l l1oÍ| products are t t tade

Where Irecessaly, we slrould also arrsv,rer
these queslions:
Wlrete does it happen?
Why does Ít happen?
tlctw dces it happert?

We can answer the Where question by addjng
informatiorr on the place the stage happens:
'1'1rc ingredierts are rnixed in a steel mixer.

We can ansvver the lz1l/ry question using the
infinitive with to (see Unit 6):
The iryredierús ure tnixed in a steel rnixer to
nruke dough.

We cirn answer the Ííow r1uestion like this:
T'lte lr:aves are taken out oJ tlrcir tins (by) usitlg suction.

)) Go to Grammar reference p.118

t Read what Nasser says in the Listening script on p.126.
Tlrerr corrrpletethe Where, Why,and How information
irr ttre table with ir Lforrnation provided in the text. You
drr not lrave all the inforrrration fcr each stase.

Stage

sl'q:
What
nappens

2

the dor,rgh is  cut  into
loaves,  put i r r to t ins,
arrd IeÍt

Staqe

What
happer rs

4

the lc laves are lef t  to
cool ,  t l rerr  takr:n out
o f  t he i r  t i n s

f1'e"
What
happerrs

Stage

What
nappens

o Language spot
Present Passive
r To describe a nrirnufacturirrg process, vve should
answer these tr,vo irntrrot tat rt clttr'-'stior Ls alrttua- c:tclr
stage Ín t}re process:
Whathappens?
When does ít happen?

'. We can answertire Whclt question ursirrg the
Present Passive:
T,he ingredierfts are núxed'

. We can or,r*.. i l,. I,Vherr questiorr by nurnbering
the stages (1,2, -1, etc ), r-rr by usirrg sequerrce vvords

ffi rst, the r r, r rc.rt, uJ t e r tl t at, J t no.Ily), or tit ne clar r s,'s
(see Unit 5):
tThe ingredients are mixed.
First, the ingredÍeti's are mixed .
After the loaves are sliced, they are wrapped.

Wirere
why
l l ow

5tage

Where

why

How

6

slage
Where

VVhy

lJow

Novv conrl.rir Le tl re irLfor trLatiotr. for each stage into otre
setrtetrce.

E XAIVIPLE

7 First, the Írtqrt:clierfts clre ntixed i'n a steel yn.Íxer to
rrruke dctttglt.



r-
42  Un i t T

Writing
Short sequence

I Studythe injection moulding machine. It is for
manufacturing plastic products like CD cases. Then put
the stages in the injection moulding process in the
correct sequence. The first and last stages are done for
you.

1 The hopper is filled with plastic.

The plastic Ís carried through the barrel by the
rotating screw.
The hot plastic is injected quickly into the mould.

c The plastic is melted by the heaters.

d The plastic travels through the barrel.

e The plastic is fed into the barrel.

f There is enough melted plastic in the barrel.

g The mould is cool.

h The plastic is left to set before the pressure is
removed.

i The screw is pushed forward by the ram.

11 The finished moulding is removed.

2 Combine the pairs of sentences using suitable time
words (see Unit 5).
1  d+c  2  f+ i

á
\/

Iv
HOPPER

MOTOR

7
'-,

- 4-r,
'4
4

3  g + 1 1
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The world's largest manufacturers of:
hear ing  a ids  = S iemens
microprocessors = I ntel
l i f t s /e levators=Ot i s
memorych ips  = Samsung
video games = Electronic Arts
motorbikes = Honda

Pairwork
I Work in pairs, A and B. Study this diagram of the stages

in the manufacture of CDs. With the help of the
diagram, discuss how CDs are made.

2 Each of you has a set of short texts describing some of
the stages. Try to match each ofyour texts to one ofthe
stages in the diagram. Be careful - some of the stages
are not shown in the diagram.

I Discuss your information with your partner and agree
on the correct order for all ofthe texts.

Student A Go to p.111.
Student B

From the Father, multÍple positive image metal
Mothers are made by electroforming. Each Mother
in turn produces a negative image Son which is also
known as a stamper.

The glass master disc is placed in a chemical bath.
The resist coating is not affected but where the laser
has removed the resist, the chemical etches tiny pits
into the surface ofthe glass.

Each disc is finished by applying a thin coating of
aluminium to form a reflective layer. The disc is
then covered with a protective coating of clear
plastic, inspected, and labelled.

LASER BEAM
RECORDING

METAL

-
FORMING

METAL
MASTER
(rarurn)-

FATHER(-)-

uornrn (+)
f f i l
- l

soN I

L_l
'TAMPER - 

\ 
{

ffi

lTtlÍTÉ": MoULDING

CLEAR / 
-

gggg1p41B -J

FAMILY
PROCESS

Speaking
Work in groups of three. Make a list of at least nine food
and drink products which, Iike bread, are
manufactured on a large scale.

Choose one from your list and try to explain to the
others in your group how it is made using your own
knowledge of the process.

Now combine information as a group to try to make a
better explanation. Using any useful ínformation your
partners have provided, repeat the explanation.

The next person should now choose a topic. Continue
until everyone has made three explanations.

Usefullanguage
I think ... happens next.
You've forgotten about ...
What about . . .  ?

E F I N I s H I N GFINISHED -------f-

DISC /
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Reading
Modern manufacturing processes

Work in grclups rlf thrcc Each oÍ yort shtll l lr1 icl lr l r,.nc oÍ
the texts about nrodern manrrfirctrrl ing prc,r't 'sses Tr'11
the others irr your grorilr how yorlr l)roccss v'rorks, any
advantagcs it has and what i i is riserl foi

Cornpletc the table for ca,' l i tcxt

B Water jet abrasive cutting

\^/Ai'Ii R
Water jet abrasive cutting
uses a h igh pressure jet  of
water combineci with an
abrasive srrhstance to crit
throrrgh materials. The
advantages ofthis form of
critting are that the jet can be
adjusted and the kind of
abrasive changeil so that

Process Advarrtagc:s [> : a r i t p l c  l r f  u s c TT---(Iil,,,,,,,

A Electroforming

l i i :c t tofo i t t t ing is  a way of
nrak ing vcr y acr:urirtc nretal
parts It is similar to
e lectroplat ing in that a
meta l  coatrng is  r icpos i tcd
olr  a spe( ia l  fornr in an
cir'crl 'oiytrc sr;lr Ltt:tri The

c , r f 'P rd  i ; i l , . IR( , r  1 . i  i  d l f f ( . I cncc i : ; that thc  r . i_ r31 i r i$
i EIlcr|]1]YÍI ^,'Al ' l|R1| ] is t}' i . ,k. lr so [h.it i lrc tr lttrr
can be removed to leave a soi ir i  part ' f ir is proce;s
al lows manufacturers to'grow' cor ni)on(rnts in rnlt a I s
such as nickel.

Electroforming is idtal f; 'r v( r)/ f irrL- ' ci )r IrP!rn( t,Ls l" ir th
precise dimeustons It make s it prrssrblc to piodrrr:e

extrenrely accurate copies of rnasters For rhis reason,
electroforming is used in the manufactur e of i lDs.

aj inost  any k ind of  n lat i " r la l  can be crr t  In addi t ion,  thc
milteriai can be cut vuithorrt changing its properties in
arty way. With heat, there is always some riamage to
the arcas ncarcst the cut.

Thi:; fornr of cutting lras mauy appli<:;rtiorrs It c:an be
uscd to cr.it metals, composites, ancl even thrck
concrete. At the otl 'rt:r cnd of thc scalc, finc watcr icts,
without ,rdrled abrasives, are rrscrl in surgcry.

C l{yrlrofoImÍng

I{ydr,rfoiiniug is a rlay of
shaping rlatcrials such as
aiuminirrm or rrltr,rl ight
stcel T'hc mctal is prished
into shape rrs ing í l r i id
prr:rssure. For e'>:anrple, to
prodrrce cotttponents for car
bodies, steel trrbes arc placed
ins idc a morr ld anrt  h igh

p.ÍcsSuIe aPP] icr l  j r i  thc i l lbe. 'n l i l i c i t  prtshe s the meta l
lnto the t:xact shapc re qrrired. Hydroforming a
component irr this ,a,ay rneans th at sever al di ff ,:rent
operations such as stamiring and v"'eldjng are no
l ^ n . J 6 Í  r a n ' r i ' a . ]

Hydroforminl; is use d where thcre is dernanrl for lorver
vre ight with high strength lt is uscd in the
manufacturc of top-of the-range sports cars and
motorbikes, such as Harley Davidsons.lt is also used in
the aerospace inriustry to produce panels for aircraft.

1 l l :  l  l i T
t ) tT , s  l l l  A l . l l (
r c Eq- E r
FÉ Fq

i . l . ' I  3 :  , l l r l l t
A l l l )  F I N A L

j r O I i M  C ,  r 4 I , i N l i t { l-ffi- c



Vocabulary
Compound nouns
Coinpou nds nouns a I. oÍt.. i, i t '-; i. r1 i l l. tt.. l l rl t...:l i r: tl l ] l i
Thcy consist of two norrns vrrorkin.l 1ogc.Il.rcr Study
thesc r:xrrrnplcs.
car borli.cs - bodies of cars
pltrstic haths = baths made rtf plustic
i nj t: c t i o n rut o i t I rl it q = m o uI rlin g L; y' i n j c r t ic, t t
gas avcn = oV € f| v,,hich ttses gns

gas C'Qt1ist. r = c.inistc r ÍOr gas

Exp l l i r t  cont l r r - r r r r rd  not tns  1-B j  L r  t l r  r '  s

1  c r i n 1 l r r t t ,  l ( n  ( I s

2  l ' . I t . l . i l r t  í  ' t t : : i r i i i

3  1 ,v r  1 ' ;  , .  ;

4  1 r l : . i r ,  r ' r i n ' -

5  s t e .  i  i u i r .  r

6  t t ' tun  1 ,urnp

7  s t  .  t  r )  1 l r : l

B  (  lo rk\ \ , . ) rk  r . l . i

Webquest
: ' t i  h . t ' . ; i - ) r " ' 1  |  (  r {  , l

' r  t h c  r n  r n t i  f  a L : t , i t , .  .  I  i i
( i  i 1 r  io  an  cx: r ' ' i  I ' l , r :  l

. :  . r1 ,  h7  )

[ 1 . : ' , '

L  \  '  i r  ,  (  l  r

?  , , 1  l ,  , . : -  ) -.  1 . . ' .  . . '  . ,

4  p l r : 1 r r  l ' ; t i . r s

5  1 ; ' t -  r  i l  r : s

Ir

AA . rnL r f ac t r r r i ng  45

Checklist
Assess your progress in th is  uni t .
Tick (.r') the statements which are true.

I knor,v kcy tcrms for common
man uÍactr t r i  ng processes a l ]d t reat l11ents

lcan dcscr ibc a manufactur ing process

l can  wr i t e  a  sho r t  s cquence

I know sonrc of  the ways in which
cornpound nol ins work

My'rcading arrd l i s tor ing are goncl
enough to understarrd most of  each text
i n  th i s  un i t

Key words
Nouns
ba rre I
b l ade
bond  i  r g
extrus lon
nol lpe r
ingred ic  r r  i  s
p l an t
p l a i i ng
proccss
r3m
SAW

sLrct ion
we ld ing

Verbs
cool
spray

Note h, , ' r r  anyLhing ahrrrr t  hr ' r ' .a/  Errg l ish is  used
in tct  hnolo i ;y that is  new toyou.

t'r a \^, r'y'

I i l ' . . 1 s .  r r i f i "  r - ' i  l

l ) r o ,  (  , j s . ' s . i t  '  r i , i :  , 1  i
( ( ) l . r p l c t .  i h c  t . i h l c

t i i i : ,  " , , l r  l " ' l i ,  : ; , - r r r :

Itr 'r n

1  r  ; i ,  i -  , - t t  >

l r l  ' ' 1 ' ' t

r , r ; 1  5 i ' r l
, i  i  ,  i r i i h  -
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Switch on
ldentify the different forms of transport in pictures A-F.

Work Ín small groups. List other types of 1and, sea, and
air transport.

Dl=- t ,--



Reading
The car of the future

Transport 47

In this unit
o key terms for different forms of transport
a howto make predictions using will,may,might
o how to use corrective stress
o reading and l i s tening for  deta i l
o us ingyour search sk i l l s tof ind out more about cars of

the future

DRIVER CONDITION
DETECTION SENSOR

COMMUNICATION SYSTEM
BETWEENVXHICLES

CAMERATO MONITOR
AREATO REAR

SENSOR TO
DETECT

FRONT
STRUCTURE
TO PROTECT

PEDESTRIANS
OBSTACLES

BEHIND VEHICLE

DEVICE TO RELEASE
INSIDE DOOR LOCKS

Look at the diagram and answer the questions.

1 How is this car different from a typical car of today?

2 What do youthinkASVmeans?

3 What are the aims of the designers of this car?

4 What further improvements could you make to this
car?

Read the text and check your answers to questions 1-3
in t.

Read the last paragraph ofthe text again and note the
advantages and disadvantages of the forms of power ín
the table.

Advantages Disadvantages

i electric

2 hybrid
(petro l  and
electric)

3 LPC

4 hydrogen
fuel  ce l l

SENSOR TO DETECT
OBSTACLES IN FRONT

ASVs

Road trafíc is increasing worldwide. This increase
brings problems: road accidents, congestion, and
pollution. However, engineers are working on
Advanced safety vehicles (ASVs) which will be much
safer for drivers, other road users such as cyclists, and
for pedestrians. They are also working on new engines
which use cleaner fuels.

ASVs will be equipped with electronic sensors to
prevent accidents and to make it safer for people when
accidents do happen. One sensor will stop the driver
falling asleep. Others will warn drivers when they are
too close to other vehicles.

The car of the future might be electric. Electric motors
are very efficient and produce no pollution, but they
need heavy batteries and their range is limited with
currenttechnology. Hybrid cars have both a petrol
engine and an electric motor. They save about t5% of
fuel. They need batteries but they don't have to be
charged overnight as the motor acts as a generator
when the car brakes. Liquefied petroleum gas (LPG) is
already used as a fuel. Cars can be converted easily but
LPG only cuts down pollution a little. Hydrogen fuel
cells may be the long-term answer. They provide clean
power but each cell is very expensÍve.



Gadget box
The wotld's f ir;t hyrlrogen-powcred motorbikc can re ach
80 kph in  l2  seconds .  l t  p roduces  no po l lu t ion  ar rd  i s  a lmost
si|cni. |- loweve r;the hytlrogen fr leIce||costs Í15,000 and
rlotorbrike fa ns dorr 't l ike thc idea of a 'rroisc-free' bi l<e!

l low r:otr lr l  you ntake this rnotorbike nrore attractivc to bikcrs?

It's myjob )  A  1 . . , t . , . i . ]  , . , . . -
J  f \ t . r y u l l r l ( ( l t bc thc best choicc. it doesn't

prodrrcc rnur:h polhrticn. (lt 's possilrle )
4 Solar-powt:rerivchiclcs-.-- - --- bethe answerto

our transport problerns. The ceils are vely
ineff, cient. (lt's very r.rnlikely.)

bt-'come much safe l rnrith the
addition of rnany sensors. (I'm certain.)

ir By 2015 more people in Europe - -- ------travel to
work by train than by car. (It's possible.)

7 As worid oil sr-rpplics dry up, petrol ---- - - -- get
nrore atrd more expetlsive. (I,m certa'Írr')

B Bccar:sc hydrogen-fircl led cars are silent, they
- -- be more dangerous than cars rvith

pr:t ro l  cuglncs.  ( l t ' s  poss ib lc .)

1.1;r,lo 116'r ql own pl cd ict ion s aborrt th e topics belov"r for
ti ' ir yr-'ars into the frrturc. Therl colnparc your

1:rc-'lictions ,oith lrour partner. Try to reach agreernent.

thr' mrmber of cars in Vour countrv

tl.rr: p1i6's 61,)i1

the  s i ze  c f  nAss , ' n r ' t ' r  ] i t c r ; l f t

the tlosL populai way to ttavi-:l trl 'ut'oLk

lhc rrsc ofclcr:tric cars

I
l*

l . I -

1  í n ;  t j s l . | . l " ] l - í ) ) ' l r ; } l 1 , ; 1 1 n . ' , : l  . ^ 4 l . r . i l l . : t r j ; ; r l J l t - r 1 ' 1 i r t c e l  , : l r i r J

a l l , \ 1 ' a i  l l ' i  i : ; ,  c l i C . l . .

1  \ A ] ] r l i  i , . : l i i  r . í . i . i  l i l ; 1 l r , i - |  i . l  ] t c c .  l r : . . l n . . ]  1 ^ r i t l . l ?

2  I . { ' ; i ^ , l ] , . n .  | . ; i  ! ^ ' ( . ' :  I i l ] 1 ^ r . . \ , . ,  l i í . l  i r l  r  i i j . . l ' ]

3  \  i l . t l i  r  f  i 11 . ; -  ; ; r  1 , , i 1  1 r . l  r l r t r l :  t t i . ,  r . ; ; : , r i , a r t ' . '  i l r  l l , :  .  i

4 \^/hat k i r t ' . ]  r lÍ Ír ' rr l r l l  r l . :s . t 'h i : ;11161]111' '1 11.;4]

!  l , \ i l1y Lnit- lht  h i ,  l i :  ; r  i . , , '1Jr '  opn. l ' l  u i l i t r ,  1 'o rrsr '

Eng; l i rh?

o Language spot
Pr+r|ictírn ; l,u í Í l, r{, ű\, ? lr iq ht

S t r  t r i r . r  t  l t c c c  i : x , l l ,  1 . ; !  
-  r ; ;

ACvanc^,1 ;; ,1ft[1, ,y,y l r i ,  l " : :  i ,1 5 i ' . . . )r .1. ,1f1 r , :"  ,  ,  , . ' t i ' : , : f i . i

T ll e, c :tt o f th e fiti l l r., il l í l 1|"'l. b n r: ic' c t r i c,

I [ t t r ] r oq rn  l t t r l : :  ! l s t ) 1 t i ) . !  i : c  t ' i i r ' i . r , i i t t  f 6 r r . ,  ' ' 1 i  r i ; , . - y -

Whe t1  \n . ' , .  l r l : i  i j | r i r ] i r  1 | ' ' l 1 ; i 1 . ' ' | i l l : , ' . . ! r . ' r r ' l^ r ] i l l . . l - l J . i i ,  l / Ví .

r t s c  t a l i 1 l  í . ' r  I h i  : 1 g s  l y l '  i 6 ] 1  ; l 1 . .  . c l  L : l i  i 1 -  l ^ t t .  l  l , .  ; r l  i . ' '  l 1 l i

m t t i h t  i ' t t  i  r '  1 ' . r ' :  ;  v ' l '  i i  i l  : :  1 ' ; '  : r f  i i i  i  ; 11 '  (  i ' l i ' :  . :  i  ;  i t  l i r '

11 iÍ f e r : . n c : ' } l . . i l^ ' , r l . 11  i i ; r : ' l ' : t ; . l r i  i l ; 19h i  1 : l  r n ' t l t : r ; . .  | i : l 1 l i i s l l  )

Note th l .s::  51., . r i t  í i l l - l l - . : ;  r l . .  e : l  i t r  spr; i l1.1 ;  ]]  r-r  r l  | . j . :]- .  .

wot l ' t  -  \1, ' i i !  not

nligl,lín,t = il.ti,]l,iL ll,li '

DIOT R.itv+rJt

) Goto Grammar reference p.119

I  Cor . i t . . l r t t l  t i l ' c : ( : ] i , . ] .  |1 .  c : - i  i 1 : ] j l lÍÍ , ,^ l l ! l ,  i l l q t  i  111; . '1 . l r i , t l l .
the Lr ur- 'g.r t iv r- f ,- 'r ': ' ,t l .  

' t ' i  
r ' '  1; j.11 ;5115 i l  l  lr i  ;r,: kC i S ,,rr i l l  l t  Cl l l .

1 \,Vc ___.._ __ p j. ; l:: rc;J cr ':gi i lcr l  i l - , i l ta f i ,f lr i 'e.
Therc  l r - c  h i t t l : i  a , i l c r  ; i e l l v l j : l  ( I ,n r r . c :  t r i r . r . )

2 l{yrl16g1'11 t irr: l  c i . l l :; gt 't r irr,:rpcr ls

teC l tno lo l , , , i r i t i r l . ) \1 .  ;  ( l ' t : r  r  r i  l a in . )
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Problem-solving
I Work in pairs. Can you identify the less common forms

of transport in pictures A-E? Decide who might use
them and for what purpose.

Pronunciation
Corrective stress
When we correct what someone says, we often stress
the point of disagreement.

f) Listen to this example.
A Electric motors aren'tvery eficient.
B No, electric motors are very efficient.

2 Correct statements 1-8. Use the words in brackets
where provided.

1 Hybrid cars have a diesel engine and an electric
motor. (petrol)

2 Hydrogenfuelcellsarecheap.

3 Most car drivers are happy to use public transport.

4 LPG cuts down pollution a lot. (little)

5 ASVs are more dangerous for pedestrians. (safer)

6 Solar-power is the answer to our transport
problems.

7 Air travel is good for the environment.

8 Trains and cars are examples of public transport.
(buses)

I Work in pairs. Take turns to correct each other using
the statements above.

{ f) tisten and check your answers.

I Work in pairs. Make statements of your own about the
topics below. Disagree with your partner's views and
give reasons to support your case. Use the dialogues in
{ as a model.

a

a

a

Ü

a

a

a

a

the best car made in Europe

the safest way to travel

travelling by air

studyÍng English

travel by train in the past and now

the best motorbike

the answer to traffic problems

the most interesting job intechnology

In your pairs, decide what special features these forms
oftransport require to operate effectively.
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328.761 mph / 529.33 kph
JCB breaks the land-speed record for a diesel
engine vehicle (August 2006)

ff Gitffii{aex

CustomeÍ CaÍe
Making and acknowledging apologies

If your company supplies faulty goods or if there is a
delay in providing a service or meeting an order, you
may have to apologize to the customer.

We can apologize face-to-face, by phone, or by email
using phrases like these:

I'm sorry that your order is late. We've been very busy
but I'lI see to it at once.
Sorry about the delay with your order.

We can acknowledge the apology using phrases like
these:
That's alright. / OK. It's not a problem.
Don,tworry about Ít. No problem,

Sometimes we want to acknowledge the apology
and make sure that action is taken. In this case we add
b u t . . . .

EXAMPLE

It,s not a problem but I,d like them to arrÍve tomorrow at
the latest.

Work in pairs. Take turns making and acknowledging

apologies for the problems below. The customer starts
by explaining the problem.

o The car batteries you received are for an old model -

you wanted the ones for the new model.

' You are still waiting for an important delivery of
solar panels, due this morning.

One ofthe office telephones you received yesterday
is faulty.

Vocabulary
Recording new expressions
In Unit l you studied useful ways of recording new
vocabulary by grouping words according to subjects. It
is a]so useful to group expressÍons by function - what
they are used for.

t Study the expressions for apologizing in the table of
functions.

Now complete the table wÍth the expressions below
used for writÍng emails.

a  H i . . .

b  Wew i l l . . .

c I'm writing to you because . . .

d Regards. . .

e Dear . . .

f I wrote to you on (date) ...

g We're goingto. . .

h We spoke (lastweek)...

i Best wishes ...

1 \\ereason\m gehng'rn\ouc\'rs . . .

k I can assure you that ...

Write a short email to a customer apologizing for
sending five air-conditioning unÍts instead of the sÍx he
/ she ordered. In your email, you should refer to the
telephone conversation you had yesterday and provlde
a reason for the error and tell him / her you will send
the remaining unit by express delivery.

I / We apologizefor ...
I / We regret ...

Opening a let ter  or  emai l

C los ing a let ter  or  emai l

Referri ng to previous contact
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Webquest
Search the sites for detaÍIs of cars which do not have
conventional petrol or diesel engines. Copy the detalls
into this table for each model.

www.bmw.com

www.da iha t su .  com

www.ford.com

www.om.com

www.au tomob i l e s .  honda . com

www. mercedes-benz.com

www.smart .com

www.suzuk i . com

www.toyota.com

www.votvo.com

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

I know key terms for d ifferent forms
of tra ns port

I  can make predict ions us ingwi l l ,  may,
and might

I know how to use corrective stress

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
a utomat ic
efficient
liq uefied
pneumat ic

Nouns
congestion
delay
fuel cell
hybrid
prod uction
publ ic  t ransport
th rottle

Verbs
converT
detect
g ive up
monitor

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.
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Readi ng bank
Technol o1y in sport
How can clothing help athletes to
np r f n rm  he f i e r )

Scan the text quickly to find out
which items of sportswear are:

a designed for swimmers

b designedforrunners

c designedbyAdidas

d des ignedtoreducedrag.

Now read the text again to find the
answers to these questions.

1 How does the Precool vest
improve performance?

2 Whydidthedes ignersof
Fastskin work with an expert in
sharks?

3 What are Power socks designed
to prevent and why is this
i  m n n r t e n i T

4 Inaddi t iontoreducingdrag,
how does Swift suit help
athletes?

5 How are Strapless goggles held
on the swimmer's face?

F|le Ed|| v]ow h$n Forhd T@|6 AciloÉ tle|p

Sports companies are always try ing to develop new
sportswear that wi l l  a l low athletes to perform more
eff i  c ient ly.  Recent developments i  nc l  ude:

PRECOOL VEST

Nike have developed a vest  which holds ice packs in i ts  l in ing.  l t  i s  des igned
for ath letes who compete in marathons and other long d istance races.

Wear ing i t  for  one hour before the race wi l l  reduce the body temperature
by19%,and therefore reduces the r isk of  heat in jury.

FA5T5K!N

Speedo have des igned a swimsui t  which they c la im is  the wor ld 's  fastest .
The des igners have worked with a n expert  on sha rks -  fa mously fast

swimmers of  thef ish wor ld.The mater ia lcopiesfeatures of  sharksk in and
is des igned to reduce drag.The makers say i t  can increase performance by

uoto 4%o.

POWER SOCKS
Adidas produce knee- length socks for  runners which are des igned to
reduce leg fat igue.The socks save energy by compress ing the musc les in
the legs.This  prevents the musc les v ibrat ing each t ime the runner 's  foot
h i ts  the grou nd. The v ibrat ion is  a waste of  energy.

SWIFT SUIT
Adidas have des igned an aerodynamic
head-to-ankle su i t  for  spr inters,  cyc l is ts ,
rowers, and ice-skaters. lt keeps athletes
cool  and reduces drag.The des igner
c la ims i t  g ives a ten-cent imetre
advantage in a ' l00-metre spr int .

STRAPLESS GOGGTES
For swimmers,  Nike have developed featherweight carbon goggles
without straps.  Each lens is  stuck to the eye socket with medica l  g lue.

Having no straps,  the goggles prod uce less drag than ord ina ry goggles.
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Appropriate
technology
Study this mechanical device.
Choose its correct function.

a farming

b exploding mines

c travelllng on the Moon

d filming in dangerous places

e carrying things

List some of the components of
this device in the table.

Now read the descrÍption of how
the device works to find the
answer to these questions.

1 What is the device called?

2 What does it do?

3 Why is it suitable for the
developing world?

Why do the wheels have steel
teeth?

How often does a wheel have to
be changed?

Why does the machine not miss
any mine in its path?

5-anrtnn porn

Item, - Quantity

5-metre metal or bamboo ooles

Three-wheeled I ife- s aver
The dev ice  i s  ca l l ed  a  Derv i sh .  l t  i s  a
mine-detonat i  n  g  veh ic le  fo r  c lea  r i  ng
ant i -personne l  mines  f rom farmland
in  deve lop ing wor ld  count r ies .  l t  has
a  very  s imp le  des ign and uses
inexpens ive  par ts .  The Un i ted
Nat ions  es t imates  that  24 ,000
peop le  d  ie  each yea r  beca  use  o f
m l n e s .

The Derv i sh  has  three  whee ls .  Each
wheel has steel teeth to create more

pressure .  When the  teeth  pass  over  a
mine,  i t  exp lodes .The whee ls  can
exp lode around 

' l ,500 
mines  before

they  have to  be  changed.

A motorb ike  eng ine  powers  the
Derv i sh .  The dev ice  ro ta tes .  As  each
whee l  passes  a  cer ta in  po in t  in  the
rota t ion ,  i t  s lows down.Th is  makes
the mach ine  advance in  t ight  c i r c les ,
about  30 mm aoar t .  For  th i s  reason
no mine in  i t s  path  i s  missed.

RUBBER SHOCK ABSORBER
(rNsror wHrnr)

WHEELMOTOR

125cc prrnor ENcTNE
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Crime-fighting and
security
Read one ofthese texts, A, B, or C,
as your teacher directs. Find out
the answers to these questions.
1 What is this device or system

calied?
2 Whousesit?

3 How does it work?

Share your answers with others in
yourgroup.

Readthe othertwotexts and see if
you canfind any extra
information.

The iris is the coloured ring round the central part of
your eye. Each one is different, which makes it perfect
for security systems such as lris-scanning.
First, your iris is scanned and the information converted
to a digital file which is stored in a database. This
process takes about three minutes. When you go to a
high security area, you simply look at a camera which
scans your iris. The result is compared with your
database entry. lt takes just over a second to complete
the check.
The system is used at airports to speed passengers
through passport control and to control entry to
restricted areas. Some banks use it at ATM machines
instead of PlNs.
Apart from the speed, the advantage is that users don't
need to remember a password or key. The system can
handle users wearing glasses, contact lenses, and also
changes to the eye as people age. So far, it's foolproof.

The Advanced taser gun is an electric stun gun which allows police to
deal with violent people without causing injury or death. lt has a laser
sight to make sure the suspect is properly targeted. lt uses a compressed
air cartridge to fire two darts at the suspect. The darts pull behind them
fine electric cable. They can penetrate the thickest clothing, up to 5
centimetres, at a range of 6.4 metres.
When the darts hit someone, the gun delivers a 50,000 volt shock for
five seconds. The shock causes temporary paralysis. Taser waves,
electrical signals, cause the suspectS muscles to contract. The guns
contain a microchip which records the date and time of each firing.
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t rack ing un i t  worn on the  be l t  o r
ankle. l t  uses the technology of
G loba l  pos i t ron ing sys tem (GPS) to
record the wearer 's movements. This
data rs fed to a server which matches
movements with places. Some
ofÍenders are restr icted to an area
around the i r  home.  l f  they  move
outside that area, this is reported by
e- l , r r l  l o  thp oo l i re  Some of fenders
are forbidden to enter certain areas.
l f  they go there, this is reported
automat i ca l l y  to  the  po l rce  The
system also contains detai ls of
c r imes .  l f  an  o f fender  i s  near  the
scene o f  a  c r ime a t  the  r rght  t ime,  a
repor t  i s  sent  d i rec t l y  to  the  po l rce .

t )
L L

l5b
IRrn

I

21hr ) '
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Manufacturing
Studythe common
manufacturing processes on
pp.56-58.

From the list beloW identify the
process and method involved in
each of these operations.

i Making a small circular hole in
a metal sheet.

2 Joiningtwosimilarmetals
using heat.

Applying a permanent layer of
chromium to a steel car body
part.

Gluing wings to the body of an
aÍrcraft.

MakingaluminÍum
components by pouring hot
metal into a shaped container.

MakÍng plastic bottles by
blowing aÍr into a hot plastic
tube.

ForcÍng aluminium through a
die to make window frames.

Shaping steel by hammering
an ingot of hot metal.

Spraying a component with
tiny particles ofresin and
colour to make a protective and
attractive covering.

Cutting a metal sheet Ínto two
using a sharp blade.

metal

turning (Iathe)
andmil l ing

(milling machine)

metal

shearÍng

metal

WASTING

metal,wood

drill ing

FORMING

metal

punching and
piercing

metal

metal

filing

metal

I
r

bending

metal, plastíc

r-r
I T

É i_____nJ

l0

í l Í l

iJ{hflhflhflH i l__-.{-}iJi}x+iflt -r----r 
{

e*aÉEg ap-*-_l---
rollforming forging extrusion
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CASTING AND MOULDING

sand casting
and die casting

metal

arcwelding
and gas welding

metal,polymeÍs,
andplastic

injection moulding

metal

plastic

metal,wood,
plastic, fabric

plastic

metal,wood

using mechanical

fixing s (rÍv ets, screws,
bolts, etc.)

ill
i l l

TLlrl
O:-l c

W
ll l*

{-------+
I  l l
lL--J I
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\-.-- ----l-lt 
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vacuumformíng
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blowmoulding

metal

N-ru
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using adhesivesbrazing
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CLEANING AND COATING

metal

chemical cleanÍng and ultrasonic cleaning

metal, wood, plastic

metal

plating

metal

a)- Ct-\-_/ \_/
f,r

painting powder coating
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Transport
A hybrid results from combining
two different things. What two
things are combined to make a
hybrid car? Look at the diagram
and check your answer.

Read the text and find the answers
to these questions.

1 When is the petrol engine used
alone?

2 When is the electric motor used
alone?

3 When are both motors used?

4 What advantage does this car
have over an electric car?

5 HowisthebatterychargedT

A  Hyb r i d -e l e c t r i c  veh i c l e  (HEV)  has  bo th  a  pe t ro l  eng ine  and  an
e l ec t r r c  moto r ,  The  pe t ro l  eng ine  i s  t he  ma in  power  sou r ce .  l t  i s
sma||er and I ighter than the engines oÍ convent ionaI cars.  The e|ectr ic
motor prov ides extra power when needed. In some HEVs,  i t  i s
connec ted  to  the  whee l s  by  the  same  t r ansm i s s i on .  In  add i t i on  to  a
fue| tank,  the HEV carr ies a pack oÍ advanced batter ies.  There is  a|so
a processor which dec ides when to use the motor and engine.

When  the  ca r  i s  runn ing  a t  a  cons tan t  speed ,  c ru i s i ng ,  t he  pe t ro l
engine prov ides a l l  the power required.  For overtak ing,  h i l l  c l imbing,
and accelerat ing f  rom stop,  the e lectr ic  motor prov ides extra power.
In some cars,  the motor a lso prov ides power for  low-speed cru is ing
as petro l  engines are least  ef f ic ient  in these condi t ions.

HEVs  use  regene ra t i ve  b rak ing .  When  the  d r i ve r  b rakes ,  t he
res istance of  the motor helps to s low down the car .  At  the same
t ime ,  the  ene rgy  f r om the  whee l s  tu rns  the  moto r  wh i ch  then
func t i ons  a s  a  gene ra to r ,  p roduc ing  e l e c t r i c i t y  t o  r echa rge  the
batter ies.  When the batter ies are low, the petro l  engine a lso dr ives
the generator.

HEVs  have  au tomat i c  s t a r t  /  shu toÍ f .  The  pe t ro |  eng ine  shu t s  oÍ f
when  the  ca r  comes  to  a  s top  When  the  d r i ve r  p res ses  the
accelerato l  the motor instant ly starts  the engine again.  No energy is
wasted from id l ing when the car is  stopped.

HEVs  a re  more  e f f i c i en t  and  po l l u te  l e s s  than  ca r s  w i th  on l y  pe t ro l
eng ines .  They  do  no t  r equ i r e  spec i a l  f ue l  l i k e  hyd rogen  ca r s  and ,
un l i ke  e l e c t r i c  ca r s ,  t hey  do  no t  need  to  be  p lugged  i n  ove rn igh t  t o
recharge the batter ies.  However,  they are heavy because of  the
weight oÍ the batter ies.



60 Reading bank

High living:
skyscrapers
You need to be able to travel
quickly up and down skyscrapers.
Look at the diagram opposite of a
Iift system and answerthese
questions.

1 What is the counterweight for?
2 What are the guide rails for?
3 What are the safetyfeatures?

Now read the text to check and to
add to your answers.

Read the text again and answer
the questions.

1 What does the microprocessor
do?

2 Whyistravel inlifts one ofthe
safest journeys you can make?

The clevelopment of tall br,ri ldtngs and lifts go togethcr The first
Iifts. or ,e|evators, in Arneric.tn EngIish, CoÍlsisted of a p|;ltforrn
suspendecl from a rope which passed over a pulley at the top of
the building. lf tl-rc rope brokc., the platform fell to the grouncl
ln | 852 Elisha Otrs invented the first safety l ift. lf the rope broke,
a brake was applied automatically which lockecl the platfornt in
placc between guide rails. Today thc Otrs corrpany ts the
largest supplier of l ifts in the worlcl.

Most l ifts today are roped lifts. The car rlrns Lretween vertical
guide rails which keep it steady and act ;rs a safety ckvice. Stccl
ropes, or cables, .rttached to the roof of ttre car pass over a
pulley, called the drive sheave. which is turnecl by an electric
motor. The other end of the cable is att.tchcd to .t
counterweight. Tlris matchcs the W€]ight of .] car with .ttt
aver.rgc load of  p,rssengers.

The counterweight savcs cncrgy. lts wcigirt helps to r.rise. thc
car |n thc same wc.ly, the W€]|ght of thc: c.lr whcn it clcsce:trc]s
l-rclps to r.i isc the colrr]terwL'tqht. For thc nrost pilrt, tl 't(-' nrotof
only h.rs to overcor-nc friction

Lifts are controllecl by a mrcroprocessor rn the machtno roonr
This logs a l l  passenqer ca l l -s  and monrtors the numbcr of
passengers trervell ing from floor to floot the posttion of any c;rr
in the system, and its speed. lt ccin clirect pcrs5eneers to the c.ir
which will get thcm to their clcstination fastest arrcl wil l prcvcnt
any car which is overloadecl frorn nrovirrg

Lifts have many safcty deviccs which ntal<e it virtu.rl iy rmpossrble
for  an acc icJent to hzrppen. Thc cables cons ist  of  up to crg l - r t
steel ropes wor.rnd together. Each one is strong enor-rgh tc-r
support  the car .  l f  the carst i . l r ts  to rur-r  too qurck ly,  c l 'governor '
or safety brake locl<s the car to the gLride rails. Doors on each
floor cnsure th.lt no one c.ln f.rl l down an open lift shaft. Doors
on the ccl[ er']sure that no passenqer c.rn be ir-r.iurccl by contact
with thc shzrft. The car cannot move ut-tti l both sets of cioors are
closecl. Finally, at the bottont of the sh;rft there are largc. shocl<
absorbers, or buffers' to cushion the iÍnp.lct of ;lny fJ||. All thesc
things comtrinecl m<rl(e travcl in l ifts onc of the- safestJoLlrneys
you can mal<el
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DRIVE SHEAVE

CONTROLLER

MACHINE ROOM

IIFT CAR GUIDE RAILS

LIFT CAR

SAFETY GEAR

LIFTWELL

COUNTERWEIGHT
GUIDE RAILS

COUNTERWEIGHT

,GOVENOR'OR

SAFETYBRAKE

HOIST
ROPES

DOOR OPERATOR

CAR DOOR

TRAVELLING CABLES

IÁNDING INDICAToR

LANDING PUSH BUTTON

I.ANDING ENTRANCE
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Medical technol o1y
Answer the questions.

1 The afftxtele- means'distant'.
What do you think these terms
mean?

atelemedicine

b telecare

c telesurgery

2 What sort of technology would
be needed for each ofthe
services described by these
terms?

3 Whomightbenefitfromthese
services?

Read the text and check your
answers.
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Personal
entertainment
What advice would you give to
someone making a digital video
movie for the first time?

Compare your advice with the tips
given in the text.

Study these explanations for some
of the tips given. Match each
explanation to the correct tip.

a Professionals make limited use
of these kÍnds of shots. -

b When you start filming you
won't have to worry about
where to shoot next. -

c Theyhavetocatchyour
attention and make their
message clear in a very short
tlme. _

d lt's quality, not quantitythat
counts. _

e Unsteadyorjerkyshotscan
look amateur

Ifthe unexpected happens on
the day of filming - problems
with the technology, weather,
or the actors - you still have
time get it right. -

Wind or street noise can ruin
yourfilm. -

You won't lose time, or worse,
make serious technical
mistakes and ruin good shots.

You can get all the necessary
actors and locations organized
in goodtime

E||o Edit vlow bs6d Fqímat Tm|s ActioEs Ho|p

Tips for making a digital video movie

Digi ta l  v ideo cameras a long with software such as Apple 's  iMovie a l low
anyone to make home movies.You can add v ideo and audio ef fects and
publ ish your f i  lms on websi tes and b logs.You ca n produce v ideo
podcasts for  others to share.  However,  hav ing the r ight equipment
doesn' t  gua ra ntee q ua l i ty .  These t ips m lght he lp:

' l 
Prepa re you r storyboa rd well in
adva nce.

2  A l l ow  p l en tyo f  t ime fo r f i lm ing .

3 trnat e a shoot ing schedule l i s t ing
each  l o ca t i on  and  the  t ime fo r
f i lm ing .

4  F i nd  qu i e t  l o ca t i ons  and  check
them before you start  f i lming.

5 usetvadvertsforgood ideas.

6  Keepyou r f i lm  sho r t .

Make  su reyou  a re fam i l i a rw i th  a l l
your camera contro ls .

Use  a  t r i pod  to  ensu re  you r  camera
is steady.

Don' t  overuse zoom shots.

W
?

* 
q '

wf,,
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Careers in
technolo1y
What questions would you ask
someone with the job title of
Te chnical Installation E ng ine er?

Read the answers to the questions
the interviewer asked Ron
Martinez, a Technical Installation
Engineer. Correct your answers to I
ifnecessary.

Now match these questions to the
answers and put them in a logical
order.

a What'stheworstthingabout
the job? -

b What does yourwork involve?

c How long have you worked
there? -

d What advice would you give
students entering your
profession? -

e Why did you choosethis job?

What's the best thing about the
job? -

What's the biggest challenge of
yourjob? -

What's the salary like? -

,?*

&,N

P lann nq the  job ,  espec ia i l y  in  o l c ie r  bu i l c l inqs .  l t ' s  mpor la r r l
to  WOrk out  the  bes t  r r lu tes  Ít l r  I l l c  p i1 l cs '  d r l r : t s '  and cab lcs
i r l vo lved as  th  s  car r  aí1cc l  t | r i :  cos l  o l  thc  work
consrc le rab ly .

I  work  fo r  a  cornpany wh ic i r  i r r s ta  5  c f  n l ra l  f  r ca t r r rq  and ar r
concJ i t ion inq sV\ le fns .  We r lo  evr : ry1h r r r l :p la r rn  nq,
I l  \ l . J l I  n U '  l . \ |  '  ' J '  J |  ( l  í  '  | ' '  t l '  \ \ ] U l I  t ] q

Wher l  you swl tch  on and i t  a l l  works  pe  rÍect1y-

F ive  year  s
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The futuÍe oÍ
technology
For robots to function less like
machines and more like humans,
they need to be covered in
artifrcial or synthetic skin.
WhÍch features of human skin
does robot skin need to copy?
Choose from a-d.

a sensitive to touch

b sensitÍve to heat

c stretchable

d allofthese

Now read the text and check
your answer.

Read the text again to find the
answers to these questions.

1 What sort of tasks are robots
good for?

2 Typically,whichindustries
make use of robots?

What do robots need in order
to work with people?

How does E-skin stretch?

Why is stretchability
important?

How could walkÍng robots
use information from E-skin
in their feet?

How could E-skin help robots
not to damage themselves?

What two features of E-skin
would be important in
bathing ababy?

t : ! t ^  i l  i : r ,
.  * ' -  í . l !  { i
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5

Robots are very good at  doing the same task in the same place over

and over again,  In factor les and nuc lear power stat ions more than a

mill ion robots behave in this way every day.

For robots to work with people, for example caring for the old, they need

to be much more l ike humans.  TheV need to be able to move l ike

humans and adapt to new places.  They a lso need to be more sens i t ive

to touch and temperature. In humans it is skin which provides important

information on Dressure and heat.

Englneers at the University of Tokyo have developed an artif icial skin for

robots which is sensitive to pressure and temperature thanks to a large

number of sensors. In addition, because it uses a mesh or net structure

i t  can be stretched by up to 25o/o and st i l l  reta in i ts  sens i t iv i ty .  This

means it can be used to cover moving parts l iReJoints,

This E-skin opens the way for much more sensitive robots. For example,

walking robots could use feedback from their feet to adjust to different

surfaces. Robots in future may be able to grasp different tools and use

them as humans do.  Domest ic  robots could p ick up and bathe a baby

without hurting it. They would also be less l ikely to damage themselves.

A lot  remains to be done. E-sk in wi l l  prov ide much more informat ion

than the robot requlres at  any one t ime. l luman bra ins can se lect  only

the important information. Before robots can act l ike humans, they need

to have brains l ike humans.



Reading bank key

Readi ng bank key
Technology in sport
2

b

d

3
1

Fastskin, Strapless goggles

Precool vest, Power socks, Swift suit

Power socks. Swift suit

Fastskin, Swift suit, Strapless goggles

Crime-fighting and security

c
1

2

3

Advancedtaser gun

Police

It uses compressed air to fÍre darts attached to electric
cables. These deliver an electric shock which causes
temporary paralysis.

Iris-scanning

Airports, banks

The iris is scanned digitally and stored in a database.
This provides a check or match when the person later
requests entryto a high-security area.

Offender tracking

Police

Atracking unit records an offender,s movements vÍa
GPS. A server matches these movements to places and
reports automatically to the police if the offender enters
forbidden areas.

Manufacturing
1 material removal: drilling

2 joining:welding

3 coating: plating

4 joining: using adhesives

5 castÍng: die casting

6 mouldÍng: blow mouldÍng

7 forming: extrusion

8 forming: forging

9 coatÍng: powder coating

10 forming: shearing

1
A

1

z
1

B

1

z

3

I
b

2

It reduces body temperature and therefore the
risk ofheat injury.

2 Because sharks are famously fast swimmers of
the fish world.

3 Leg muscle vibration. The vibration is wasted energy.

4 Itkeepsthemcool.

5 They are stuck to the eye sockets wÍth medical glue.

Appropriate terh nol ogy

Item Quantity
S-metre metal or
bamboo poles 3

750 x 20 mm
toothed wheels 3

125 cc petrol engÍne 1

3 mm armour plate 2 pieces

wheel motors 3

3
1 Dervish

2 It clears antÍ.personnel mines.

3 It's made from easily available materials and is
cheap to make and use.

4 To create more pressure

5 After it has exploded 1,500 mines.

6 It covers in a serÍes of tight circles so no mines are
missed.
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Transport
I
Petrol engÍne and electric motor

2
1 Running at a constant speed,'cruising'

2 Low-speed cruÍsing

3 Overtaking, hill climbing, and accelerating from stop

4 It is not necessary to charge the batteries.

5 The electric motor serves as a generator when braking
The petrol engine also drÍves the generator when the
batteries are low.

High living: skyscrapers
l t 2
i It saves energy by balancing the weight of the lift.

2 They keep the car steady and act as a safety feature.

3 Brakes on the guide rails operated by a'governor',
double-doors, multi-strand steel ropes, shock absorbers
or buffers at the base ofthe lift shaft

3
1 It logs all passenger calls, monitors the number of

passengers travelling from floor to floor, and the
position of any car in the system and its speed. It can
direct passengers to the car which will get them to their
destination fastest, and will prevent any car which is
overloaded from moving.

2 The large number of safety devices make it virtually
impossÍble for an accident to happen.

Medical technology
1 a Administeringmedicalhelpfrom adistance

b Looking after people from a distance
c Operating on people from a distance

2 the Internet, satellite phones, video links, digital
cameras

people living, working, or travelling remote from
medicalhelp

Personal entertainment
I
a 9  b 3  c 5  d 6  e 8  f 2  9 4  h 7  i 1

Careers in technology
3
a 7  b 4  c 8  d 5  e 3  f 6  g 2  h 1

Possible logical order
b 4  c 8  e 3  9 2  f 6  a 7  h 1  d 5

I
d

3
1

3

The futuÍe of technol ogy

The same task in the same place over and over again

Factories and nuclear power stations

They need to be able to move like humans, adapt to new
places, and be sensitive to touch and temperature.

4 It has a mesh or net structure.

5 E-skin has to cover moving parts like joints.

6 They could adjust to different surfaces.

7 The robot could detect anv obstacle as soon as it
touched it.

8 SensitÍvity to pressure and temperature
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Switch on
I Name some famous skyscrapers. Which cities are

they in?

2 Look at the diagram. It shows some of the components
of a skyscraper. Match a-f below with 1-6 in the
diagram.

a concretebase

b cladding

c floorsbelowground

d steel columns

e horizontall-shapedgirders

f steelpiles



Q Listen to Leon Peters, a Steel Erector, and answer the
questions.

1 How bÍg is Leon,s gang?

2 How long is a contract?

3 What kind of buildÍngs has he worked on?

4 What word does he use to describe components
which are cut and drilled off-site?

5 Howlongis atypicalshiftT

Q tisten again and find the reasons why

1 contractsvaryinlength

2 bonuses are paid

3 youneedgoodgroundpeople

4 youdon't come downfortea-breaks

5 moving girders is dangerous.

Reading
How skyscraperr are built
Put these stages in the construction of a skyscraper in
the correct order. Then work in small groups and
compare answers.

a - Metal deckin g calledJloor formers arelaid
between the beams to form a shallow pan.

b - Outer walls, caIIed claddinq, are lifted into
posÍtion by crane.

c - Girders are bolted to the columns to form the
floors of the building.

d í Thefoundations are laid.

e - Liquidconcreteispouredontotheformers.

High l iv ing: skyscrapers 69

ln this unit
o keytermsfordifferent partsof a skyscraper
O how to describe safety signs and give safety advice
o how to stress long words
o using your search skil ls to find out about the world's

ta l lest  bui ld ings

f - Ducts are installed beneath each floor ro
carry cables and pipes.

I - Theverticalsteelcolumnsthatformthebase
of the building's main frame are frxed to the
foundations.

h - The process is repeatedfloorbyflooruntilthe
skyscraper is completed.

2 Read the text and check vour answers.

Skyscraper construction

Skyscrapers start with a very large hole in the ground
which will contain the foundations, several floors, and
possibly even a metro or subway station. The type of
foundations depend onthe nature ofthe ground.
Usuallythey are made by drilling narrow, deep holes
and filling them with reÍnforced concrete to form piles.
Another method is to drive steel piles, as much as
twenty metres in length, into the ground. A thick raft
of concrete is laid on top ofthe piles.
Vertical steel columns are bolted to the foundations.
Each column rests on a platform of steel to spread the
Ioad. Steel girders are fixed horizontally from column
to column by Steel Erectors to form a strong
framework. Metal decking is laid across the girders and
frlled with lightweight liquid concrete which is
pumped up from the ground. When it sets, it forms the
floors.

Ducts are installed below the floors to carry all services:
electricity, water, drains. All exposed metalwork is
fireproofed. If a fire happens, it is important that the
structure can withstand high temperatures without
buckling.
The same process is repeated as the building rises. In
some construction methods, entire floors are built at
ground level and hoisted into position by cranes.
The outside of the building is covered in cladding. This
consists of prefabricated panels of materials such as
stainless steel, aluminium, and glass.

It's my job
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The world's f irst skyscraper was
the Home Insurance bu i ld ing ,
Ch icago,  bu i l t  in  1885.  l t  was
on ly ten s toreys  h igh .

o Language spot
Safety signs and safety advice

Safety signs are found on construction sites

Safety signs give direct commands to the reader:
No smoking.
Do not smoke here.
You must not smoke here.
Wear a safety helmet
Safety helmets must be worn.

Go to Grammar reference p.119

Match the safety signs to their meanings.

a Eye protection must be worn

ln the event offire do not use this
tift.

Ear protectors must be worn in
this area.

Protective footwear must be
worn in this area.

High-visibility clothing must be
worn in this area.

No admittance.

2 Work in pairs. Take turns to explain the signs in I to
a trainee.

E X A M P L E

Sign 5 This means'No admi.ttance'. You mustn't go
Ín there.

More general safety advice is given in handbooks on
safety and on safetytraining programmes:
Don't wear flammable clothing where there may be
openJlames.
Before operatíng an unfamilÍar machine, check the
guards.

We use always andneverto strengthen safety advice:
Check the guards before usÍng an unfamiliar machi'ne.
Always check the guards before using an unfamiliar
machine.
Don't use an unfamiliar machine without checking
the guards.
Never use an unfamilÍar machine without checking
the guards.

)) Go to Grammar reference p.119

3 Rewrite the examples of safety advice usíngalways
ot never.

E X A M P L E

Don't use defective tools.
Never use defective tools.

1 Make sure a machine has stopped before removing
the guards.

2 Do not use mobile phones in busy working areas.

3 Wear eye protection when using grinders.

4 Do not smoke near flammable substances.

5 Wear a hard hat when work is going on overhead.

6 Do not operate chain saws without ear protection.

7 Make sure the mains supply is disconnected before
working on electrical equipment.

8 Store chemicals in a Iockable room or container.

1

@
@
@
@
@
@
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Custome] CaÍe

t Work in pairs. Study the picture of a group of civil
engineering students who are visiting a construction
site. Discuss what regulations they might be breaking
and why they could be in danger.

2 the site manager is going to take the group round the
construction site. Read what he says about the
regulations the students must observe and note in the
table. Add reasons using the text and your own safety
knowledge.

íí I,m responsible for your health and safety for this
visit. Have you all signed in? Construction sites are
dangerous places. You must wear a hard hat and
yellow vest all the time you're on site. Can you
adjust the internal band of your hard hat now,
please? Make sure it fits. Look up, look down. Check it
doesn't fall off.tt

(í You,ve been told to wear boots. If anyone is wearing
traÍners or soft shoes, they can't go on the tour. There
may be nails or spills anywhere. Please don't carry
any loose papers with you. It's quite windy today,
and I don't want papers blowing round the site. You
can take pictures but no flash photography on any of
the floor levels. It can distract. tt

íí Look out for the guys with the forklifts. Their eyes
are on the load, they're not looking out for
pedestrians. Don,t pick anythÍng up - it might cut or
burn. Always keep with the group and make sure
you sign out at the end ofthe tour! tt

Regulation Reason

Wear a hard hat
and yellow vest.

Construction sites are dangerous.
You must protect your head and be
visible at all times.
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$som
Projected cost ofthe Empire state
bui lding in NewYork

$41 m
Actual cost

Pronunciation
Stress in longwords (1)

I Q nsten to the words from this and earlier units.
Write the number of svllables in each word.

Pairwork
Work in pairs,A and B.

Each ofyou has two texts about foundation types.
Match your texts to the diagrams below. Use the
information to explain to your partner how these types
of foundations operate.

Student A Goto p.112.

Student B

Piles onbedrock

Reinforced concrete or steel piles which rest on
bedrock. Suitable when bedrock is near the surface.

Splayedbase piers

Reinforced concrete piles with expanded or splayed
ends. These spread the weight of the building over a
larger area. Used when bedrock is not near the surface
but where there is a layer of firm soil near the surface.

a aluminium 4

b component

g precaution

h prefabricated -
c construction i reinforced

d defective j skyscraper

e installed k temperatures -

f powered I visibility

Put the words below in columns 1-3 of the table
according to their stress pattern. All the words are used
inthis book.

appropriate exploration operator
automatic generator polystyrene
designated helicopter regulation
developing horizontal supermarket
emergencies kilometre unfamiliar

1 oOoo 2 ooOo 3 Oooo

3 f) Now listen and check your answers.



Webquest
Complete the table by finding out information about
the tallest building in your country, as well as the ten
tallest buildings in the world.

Country Bui ld ing Height
name and
place

Yours

High l iv ing: skyscrapers 73

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

I  know keyterms used in skyscraper
construct ion

I can descr ibe safety s igns and g ive
safety advice

I know how to stress long words

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
f lammable
prefabricated

Adverb
off-site

Nouns
oonus
c l add ing
decking
former
girder
gr i  nder
gua rd
l i fe l ine
p i l e
safety ha rness
srorey

Verb
buckle

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.

Floors Year
completed

10

These sites may help:

www.t inyu r l .  com/nuzd b

www. sKyscraperpa ge.com
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Switch on
1 Look at the diagram of an artificial heart system,

and answer the questions.

1 What kind of patient Ís the artÍficÍai heart for?

2 What does the artificial heart contain?

3 Why are there two batteries?

4 How is the internal battery charged?

5 What is the controller for? .,/
,/

./
,/

WIRELESS ENERGY
TRANSFER SYSTEM

EXTERNAL
BATTERY PACK

2 Now read the text and check your answers.

ARTIFICIAL HEART
MECHANISM

INTERNAL CONTROLLER UNIT

l

/
i

l

INTERNAL
RECHARGEABLE

BATTERY

AbioCor artificial he art

The AbioCor is an artificial heart made of titanium and plastic. It is
for patients with very serious heart problems who are waiting for a
heart transplant.

It contains a hydraulic pump and a valve which lets the hydraulic
fluid move from one side of the heart to the other. When the fluid
moves to the right, blood is pumped to the lungs. When the fluid
moves to the left, blood is pumped to the rest of the body.

The system has two batteries:one internal, inside the patient's body,
and one external. The internal battery lasts up to forty minutes. This
is long enough for the patient to have a shower or to change the
external battery. The externai battery lasts four to five hours.

The external battery provides power using a wireless energy transfer
system. A coi] on the patient's skin induces power in a coil insÍde the
body. ThÍs operates the controller and charges the internal battery'

The controller contains a microprocessor which decides the best
heart rate for the patient at any time.
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In this unit
o key terms in medica l  technology
o def in ing re lat ive c lauses
o locat ing informat ion in a d iagram and text
o l i s tening for  deta i l
o how to l ink words when speaking
o wr i t ing a short  descr ipt ion

It's my job

ln

Before you Iisten, discuss with your partner possibie
answers to the questions.

1 What is E AT 7 (A = Assistive)

2 Name three ways in which severely disabled people
can operate equipment.

3 What are the three branches of engineering which
make up mechatronics?

4 What does apage-turner do?

5 Howdoes apneumaticswitchwork?

Q trlow listen to Phillipe Rugeri, a Mechatronics
Engíneer, and check your answers'

o Language spot
Relative clauses

Study these examples:
A pacemaker is a device for people.
The people have heart problems.

We can join these sentences iike this:
A pacemaker Ís a device for people who have
heart problems.

The part in bold is a relative clause.It adds important
information - defining or telling us exactly who the
people are. In the relative clause you replace The people
with who. Whois used for a person or people.

Now study these examples:
A page turner is a device.
The device turns the pages oJ books or magazines.

We can join these sentences like this:
A page-turner is a device which turns the pages of books
ormagazines.

WhÍch is used for things.

)) Go to Grammar reference p.120

I Make definitions of each person or device in column A
of the table by matching them with the informati.on in
columnB.

EXAMPLE

I A hearí'ng aid is a device which helps deaf people.

hea r i ng  a i d app l i e s  eng inee r i ng
pr inc ip les to medica l
problems

helps people with
damaged k idneys

3 X-ray camera people ca n use to
ca l l f o r  he lp  i n  an
emergency

takes 3-D images of
the bra in and other
orga ns

X-ray
tech n icia n

4 lab
technic ia n

5 k idney
mach ine

6 personal
a l a rm

7 bioengineer

8 CATscanner

9 pacemaker

10 wheelchair

person who

device which

he lps  peop le  who
canno t  wa l k

helps people with
heart  problems

works in a sc ient i f ic
la boratory

helps deaf people

spec i a l i z e s  i n  t ak ing
and process ing
X-rays

takes p ictures of
bones and organs in
the body
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Gadget box
RP6 (Remote Presence) is the U K's f irst robot doctor. lt a l lows
doctors anywhere in the world to communicate directly with
patients in their hospital beds.The robot is control led bythe
doctor using a joystick. lt is f itted with a ca mera so that the
doctor can examine the patient.

What are the advantages and disadvantages ofthe robot doctorT

2 Look at the pictures of the Uitracane. Who do you think
will use it? How do you think it works?

3 pitt tfre gaps in the description of the Ultracane with
information a-g. Add who when the information
describes people. Add which for things.

a inventedthecane

b calculates the position and size ofthe object

c arenearthebl indperson

d havetriedthe cane

e helps blind people to avoÍd obstacles in their path

f cannot see well

g are for objects infront and overhead

Problem-solving
Put devices a-e in order ofhow useful they are to a
blind person (1 = most useful, 5 = least useful). Then
work in small groups, and compare your answers. Try
to agree on the best order.

a a scanner which reads books and documents out
loud -

b a voice-operated computer -

c a global positioning device which tells you where
you are with an accuracy of + 3 metres -

d a fridge which reports when food is past its sell-by
date -

e software which allows your computer to read
onscreen information out loud -

Usefullanguage

DÍsagreement
I don't really agree wÍth you.
I don't think you're quite right.

Agreement
That sounds like a good idea.
I think so too.

Persuasion
Isn't X more useful than Y?

Blind people or people 1often use a cane to feel their way when walking. The

Ultracane is a new type of cane

around the blind person. Some

2. It uses echo-location, like a bat, to detect obiects

people call it the Batcane.The cane transmits ultrasound signals. These are

reflected by objects 3. Sensors on the cane receive the reflected signals which are
4passed to a microprocessor

There are four buttons on the handle ofthe cane - the two s are on the top, and the two

which are for objects on the left and right are on the back. These buttons vibrate when an object is detected. The

larger the object, the larger the vibration.

People 6 say that with a little practice they can use these vibrations to make a mental

map of their surroundings as they walk. Because the cane uses vÍbrations, not noise, they can also use their ears for

additional information about their surroundings. The engineers

new uses of echo-location to helo the blind.

7 are now planning



2

3
Á

5

6

Vocabulary
Opposites
When a word and its opposÍte are often used together,
try to remember them as a pair. Complete the missing
words (they are all used in this book)

1 backwards a

7 wind ltll

Customer care
Giving clear instructions

b

c

d

e

f

at

One way of communicating with customers is by
instruction manuals or leaflets for your company's
products. These need to be written in clear, simple
language which cannot be misunderstood. This is
particularly important in medical technology, where
there is a high degree of risk to the user or damage to
the product if it is used wrongly.

input

open

anticlockwise

external

step-down gear
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Study the extract from instructions for using a medical
inhaier. Discuss with your partner if these instructions
are easv to understand and follow.

How to use your-  rnha ler^
the r-rght way

Using an inholer moy seem slrnpie, but mony
potlents do not use their inholer in the right woy.

lf you use your inholer the wrong woy, /ess medicine
goes to your lungs. For the flrst two weeks, reod
these lnstructlo ns out loud os vou follow them,

Gett ing ready
I Take offthe cap and shake the inhaler
2 Breathe out all the way.
3 Hold your inhaler in the correct way (see picture)]

Breathe in s lowly
4 As you start breathing in slowly through your

mouth. press the ,nhaler down once, ( lf you use
a space[ Dress down on the inha|er Í]rst.Then
within íve seconds Start to breathe in s|ow|y.)

5 Take as long a breath as you can, slowly.

Hold your breath
6 Hold your breath and count slowly to ten

Study the description of how to charge the batteries for
an electric wheelchair. Use it to make a set of clear
instructions for a wheelchair user. Give titles to the
steps of your instructions.

The botteries must be chorged when the
copoci ty hos fo l len to l0%. This is
indicoted by two red llghts floshing ot the
top of the ioystick. When the chorger is
connected, o chorging indicotor
will show on the control oonel. When the
green indicotor l ights, this shows thot the
botteries ore fully chorged. Botteries
should be chorged in o well-ventiloted
oreo us ing only the chorger suppl ied.

3 Exchange your set of instructÍons from 2 with another
student and decide if it can be followed easily. Mark
any places where the instructions are not clear enough
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l f  somebody a few yea rs ago saw the med ica I tech nology
we make now, they 'd  ca l lus  mi rac leworkers .
Dr  J .W.Steadnran
lnstitute of Electrical and Electronics Engineers

Pronunciation
Linking words
When a word begins with a vowel sound, the final
consonant sound of the word before l inks to it.

(-) Listen to thls example.
a door opener

Mark where the words línk in compound nouns 1-10.
Then read them out loud
1  r  r r r r i e i n  n n c n P r

2 a wlndow opener

3 a personal alarm

4 a remote control
c  ^  l i ^ L +  - , ^ , i + - L
J  d  r l B r r L  J v v l L L l r

3 (-) Listen and check your pronunclatlon

Writing
Short description

1 Study the information
about an ultrasound
machine which makes
images of internal parts of
the body. Use it to complete
the short  descr ipt ion
be1ow.

An ultrasound machine is used to
t. It consists of a transducer

probe, computer, LCD, monitor, keyboard, and
2. The probe

contarns

which

The computer includes a CPU which
s.  Th is  is  d isp layed on -
6. It also contains a hard disk

which ?. This information

8is keyed in by the

Images can be printed or copied to DVDs.

Find out about CAT scanners (CT scanners), and write
your own descr ipt ion rn the same way.

?

keyboa rd

p rn te r

a l lows the operator to key in
pa t i en t  de ta i l s  and  o the r
informat ion

p r i n t s  the  image

6 a domestic appliance

7 a gear box

R  e  d i p s e l  p n o i n c
' ^  ' b - '  ' '

9 a digital radio

10 an MP3 player

Main components

t r ansduce r  p robe

Fu nct ion

generates,  t ra nsmits ,  and
receives h igh-freq uency sound
WAVES

O

piezoelectr ic  crysta ls

Computer

CPU (centra I
n r n r e c q i n o  r r n i t \. ö  - ' ' ' . /

hard  d i sk  s torage
device

LCD mon i to r

produce sound waves when
cu r ren t  i s  app l i ed  ac ross  them

processes the data f rom the
t ransduce r  t o  p roduce  an  image

s to res  the  image  a l ong  w i th
pa t i en t  de ta i l s  and  o the r
informat ion

d i sp l ays  the  image



Pairwork
Work in pairs, A and B. Discuss ways in which
technology could provide a safe environment for an
elderly person living alone and make a list.

Each ofyou has a list ofdevices produced by a company
specializing in telecare for the elderly. Make notes in
the table and then describe to your partner what you
think these devices are for, and how they work.

Student A Go to p.112.

Student B

Device a)What it's for b) How it works

Pressu re-sensitive floor ti les

Movement detector

P i l low a lert  smoke a larm

Tem peratu re extremes sensor

Personal radio alarm tr igger

Bogus cal ler button

I Choose from your combined lists the six most
Ímportant devÍces to ensure a safe environment for an
elderly person living alone.

Medica l technology 79

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

I know key terms in medical technology

I can make definitions with relative clauses

I can locate information in a diagram
and text

I know how to l ink words when speaking

I can write a short description

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

Key words
Adjectives
artificial
hydraul ic
rechargeable

Nouns
accuracy
coil
image
joystick
scanner
sell-by date
ultrasound
valve
web page

Verbs
calculate
reflect
vibrate

Note here anything about how English is used
in technology that is new to you.
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Switch on
Do a class survey. Find out how your class listen to
muslc, apart from live performances. Then complete
the table with the percentage of students.

Device

Rad io

TV

CDs

O n l i n e

Pelcentage of students

Portable hard d isk devices

Other portable devices

Lí'e.

1
. l

"\ln
- _  . * . l i

.--

* ta*-

ry$ilFqrffi{t

S-

I '>- - -  -
= . 8



Personal  enterta inment 8 l

ln this unit
o key terms for personal entertainment devices and

video games
o how to give advice usingshould / shouldn't
o l i s tening for  opin ions
o us ing your reading sk i l l s  to f ind informat ion a bout

v ideo games

Listening
Opinions

f) A radio interviewer is discussing developments in
online music with Max Eggers, who works in the music
industry, and Sam Fassbinder, a student. Listen and
note how Max and Sam listen to music.

Max

Sam

Q tisten again and answer the questions.

1 Which music services does Max use?

2 According to Sam, what's special about this way of
listeningT

3 How many people regularly download music from
illegal sites in Britain?

4 What does Maxthink ofthis?

5 How is it damaging the music industry?

6 What does Max think the music industry should do?

7 What does Sam think of this?

o Language spot
should I shouldn't

Study these examples:
What shouldthe music industry do?
They should go after anyone who downloads illegally.
I don,t see why we shouldn,t share tracks wÍth our

friends.

We use should and shouldn't to give advice and to
express opinions' often we use 1thínk before advice to
show it's our personal opinion:
I think you shouldn't play violent video games.

)) Go to Grammat reference p.120

Complete the sentences withshould or shouldn't and
the words in brackets.

1 (You i download) - tracks from illegal
sites. It damages the music industry.

2 (You / use)-Napster oriTunes.They're
Iegal and they offer a wide range of music.

If you want quality pictures, (you / buy)-
a digital camera with fewer than 3.3 megapixels.

I think (you / share) - tracks with friends.
It's iliegal.

I don't think (you / buy) - a VCR. They're
out-of-date. Buy a DVD piayer.

(You / give) - your password to anyone.

(You / update) - your virus protection
software.

It's easy to damage a flat screen. (You / touch)
_ it.

2 Sam has a job Ínterview tomorrow with a large
engineering company. Give her advice using should or
shouldn't andnotes 1-10.

1 Be late.

2 Dress smartly.

3 Practise answering questions with a friend.

4 Be honest. Exaggerate your skills.

5 Prepare some questions of your own.

6 Read up as much as you can about the company.

7 Look atthefloorwhenyou speak.

8 Look at aII the intervÍewers.

9 Leanbackandlookbored.

10 Sit straight and Iook confident.

6

7
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Ccl (n)Computer-generated
imag ing
demo (n) a demonstration
game

It's myjob
1 Read about Bruno Schleeí a Video Games Designer.

Make a ]ist of the jobs he mentÍons, and note the klnd
of work they do.

E X A M P L X  J O B

LevelDesigner scriptsevents

2 Read about Bruno again and answer the questions.

1 Why is it diff cult to get a job in the video games
industry?

2 What qualifications does Bruno have?

3 Howdidhegetademo?

4 Name two predictlons he makes about video games.

5 What other applications does video games
technology have?

W O R K

Webquest
Find out more about working in the video games
industry. Make notes about the following information.

education / qualifications

, experience

salary

Compare answers with other students in your class.
These sites may help:
,  www.gamesindustry.b iz l jobs.php
, www.gamejobs.com

Bruno Schleef: VÍdeo Games DesÍgner

It's difficult to get into this industry because you have to
show success, and you can,t do that wÍthout having
experience.

I took a degree in Computer science, worked for a while,
and then did a Master's in Computer games technology.
We got into a competition called'Dare to be digital'as a
team offive students. Our team won the prize for
'Greatest marketing potential'. That got us noticed and
gave us a demo. So that's how I got started.

Another way in is to be a Games Tester. It's the hard way.
You play games for eight hours a day,

trying to make themfail. But quÍte a
lot of people have become Level
Designer from that position. You
can script events inthe game.

I work as part of a development
team. A few years ago you only
needed a couple of Programmers
and an Artist. Nowwe've got

games, there are Concept Artists. They're normally
trained Illustrators who draw 2-D characters. There are
3-D Artists who do all the 3-D modelling. There are also
3-D.A,nimators who make the characters move. Of
course, you have your Producer-to oversee, make sure
deadlines are kept, and the work goes to budget, that
kind of thing. You've got your Programmers to wrÍte the
code. If you want realistÍc slow-motion action, you need
CGI experts.
The way it's going is more fllm techniques are coming
into games. More people are getting broadband so
online playability is important. Massively multiplayer
online gaming, MMOG. That's also proving really
popular and is sure to grow. They're role-playing games
you play online with other people. As other hardware,
mobile phones, all that stuff, becomes more advanced,
what you play your games on will become less specific,
not just consoles. You can play onlÍne at home, then
plan your next moves on your mobile phone on your
waytowork.

It all sounds good fun, but there's a serious side to
games,toc. Companies make military simulations and
medical sÍmulations,for example, dealing with a neck
Ínjury responding to a disaster.

teams of sixty or more. In
additionto Games
Designers like me who

{ areresponsiblefor
' creatingideasfor



Vocabulary
Newvocabulary
Entertainment technology is creating a new use for old
words. Match the words with their definÍtions.

1 burn a copying tracks to CDs from online
music sites

2 ríp b recordingyourCDsandencoding
them into MP3 or other digital files

3 tag c broadcastingfiIes,maÍnlyaudio,on
the Internet for others to download

4 podcast d adding extra information about
artists, albums, and songs to tracks on
your MP3 collection

Do you know any other newvocabulary connected
wÍth entertainment technology? If so, work in pairs
and explain the words to your partner.

Problem-solving
Study the pie chart showing the best-selling computer
game genres in the USA, and answer the questions.
1 What genre of computer games sells most?
2 What genre sells least?
3 V/hat do you think is astrategy game?

Personal  enterta inment 83

Work in paÍrs. Using the title, decide which genre
each ofthe games belongs to. Explain the reason for
your answers.

1 Jade Empire

2 Charlie and the
Chocolate Factory

role-pIay

4

5

6

7

8

Grand Theft Auto:
SanA,ndreas

The Sims

Stronghold

Doom 3

Pro Evolution Soccer

Legend ofZelda

ACTION

5.9o/o ADVENTURE

SHOOTBR

75.6%"
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The US Society of Hand Therapists warn that
excessive use of handheld electronic devices
can lead to  hand and wr i s t  p rob lems.  Some
of these have been called Texter's thumb,
Blackberry cramp, and iPodfinger.

CustomeÍ Care
Making sugtestions

1 Sam has a problem downloading a music file, so she
contacts Customer support. Read her email.

3 Reply to the customer enquiry and make suggestions
using the notes below.

JEll_Xl
Flle Edll Vbw lnsd Fml T@b Acbos llelp

E l s " n d  E € l x b l l | E  I l M  n ' i l  J ] P  )  o p t b B . '  a
Ercm II l  l lvo@soiomai l .com

HiCustomer  suppor t

None o f  the  sound c l ips  on you r  webs i te  work  fo r  me.  What
s hou l d  l d o ?

Cheers

Li l ly O_anzee

All clips are in Windows Media format - customers
must have Windows Media Player installed.
If they have Windows Media Player installed,
they should:
check their system sound settings
check the sound settings on their media player
(The sound settings might need to be turned up.)

Usefullanguage

D o . . .
You can do . . .
Try doing ...
I suggest you do ...

!l opto"

Bb Edn Yk hs Fomr Td ^eN Help

E e e a  E g l x b G l t s  l l s a  n
ass.com

s"oo, lProblem with downloading MP3 f i le

Dear Customer support

I  downloaded an MP3 f i le  and my computerth inks i t ' s  a text
f i le .What can I  do?

Tha n ks

Sam

Eile Edl Ybw hen Fgmet T@ls Atua3 Bolp

E | s . t E € | x b c t s |  E E }  o '  !  J  
"  

d o p t w ' ' '  a
rrom. | | support@loudplay.com

Dea rSam

Some operat ing  sys tems shor ten long MP3 f l l e  names by
los ing  the  .m p3.Try  renaming the  f i l e  by  add ing the  .mp3
extens ion .  That  shou ld  work .

Rega rds

Customer  suppor t

2 Read how Customer support replies to Sam

Ell. Edll Vbw ln$d F@l T* AffiG flolp

E t s . d  E g r X b A  E  t  M  E  L I  I  \ '  : )  o p m n s . . .  A
Ercm l l  support@loudplay.com

s"u '* ' ,  IRE:Prob lem wi th  sound c l ips



Pairwork
Work in pairs, A and B. Each of you has details of a
video game. Find out from each other information to
complete the table.

Name of  the game

Company /
Development team

Type of game

Console

Cood featu res

Student A Go to p.112.

Student B

GranTurismo4
This is a driving simulator game. You can buy, modify,
and race cars.lt was developed by Polyphony Digital
for Sony. This version is for the PlayStation 2 console.
The best features are the graphics which are very
realistÍc, and the driving is very accurate'

Personal  enterta inment 85

Checklist
Assessyour progress in this unit.
Tick (/) the statements which are true.

I  know keyterms in personal
enterta i n ment tech nology

I can give advice in a number of ways

I can l i s ten for  ooin ions

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
on l i ne
portable

Nouns
animator
broadba nd
c l i p
code
games consore
hard d isk
hardware
program
setting
s imulat ion
track
trend
update

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.
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Switch on
Look at the pictures. What uses for information
technology can you think of in these places or situations?

Match the examples of computer use in column A with
the areas of application in column B. More than one
answer is sometimes possible.

A

1 using barcodes to identify
items and prices

2 calculatingtheexact
distance to a target

3 producing scale models of
new designs

4 identifying an employee by
his or her voice

5 checkingcreditcardsusedfor
payments

6 issuing seat numbers

7 analysing blood tests

8 storing employee records

9 keepingarecordofa l l
borrowings

10 calculating the stress on a
componenT

11 controlling the temperature
of awashing machine

12 monitoring the safety of each
stage in the process

13 warnÍng when aircraft are
too close

14 monitoringthe life signs of a
patient

15 comparing fingerprints

16 co-ordinating Ínformation
from all parts of a war-zone

Now Iist the uses for computers
in an area oftechnology you are
familiar with.

B

b

d

e

T

I
h

i

hospital

airport

supermarket

design

security

Iibrary

military

oil refinery

the home

- i

. ,!Fr,fu,..d
i p

F

I't

I
!i
H
t

i
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ln th is  uni t
o key terms for  computer use in the ca r  industry
o Past Passive
o how to pronounce th e -ed form of verbs and words with

s i lent  let ters
o us ing your search sk i l l s  to f i  nd out a bout the wor ld 's  most

powerfu I com puters

Reading
CADCAM
Look at the pictures below. What uses for computers Ín
car production can you see?

What do you think terms 1-4 mean? Read the text and
check your answers.

1  C A D  2  C A M  3  C I M  4  C N C

3 tist the things computers can do in the design and
production of a car.

E  XAMP  LE  S

allow 2-D and 3-D designs to be made
calculate dimensions from a desian
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The namewasf i r s t  suggested bya co l league.WeU been
in  the  meet ingfor  hours  and,wh i le  he  was  dr ink ing a
cu p of Peet's Java coffee, he picked'. lava'as a n exa m ple
of yet a nother na me that wou ld never work. The init ial
reaction was mixed.
Arthur van Hoff

form er Se n i or E n g i nee 1 S u n M icrosyste m s

1#fi-,
-  r l  I
+ . / !  l

- \ -  i  /
?-lrz/

\aul

4 Complete column B of the table. Listening
Describing changes

Q Laura Santini works for a company which makes
cans and containers for the food and drink industry.
She explains to a journalist some of the changes which
have taken place in this industry. Listen and note the
sÍx changes she describes.

Work in pairs and compare your answers.

It's my job
Discuss these questions with a partner. Then read the
text to check your answers.

1 What kind of work does an IT Support Technician
do?

2 Whatis ahelpdesk?

Read the text again and answer the questions.

1 How did DÍana find her first job?

2 What makes working on a help desk diffÍcult?

3 What words does Diana use to describe how callers
to the help desk feel?

4 What are the good points about working on a help
desk?

5 Whyis it not a goodÍdeatoworkon ahelp deskfor
long?

6 What are the attractions of Diana's new job?

7 What informatÍon sources does Diana use in her
work?

8 How will Microsoft certificatÍon help Diana?

Find an expression in the text which means:

a people-handlingskills

b problem-solving

c workingdirectlywithpeople

d dealing with telephone calls.

A How was it done in
the past?

B How is it done now?

1 des igns produced on
pa per

2 d imensions ca lcu lated
by measur ing

3 models made bv hand

4 real cars crash-tested

5 weld ing done by hand e

6 cars inspected
by people

7 suppl ies ordered
by staff

8 paint ing done by
workers

o Language spot
Past Passive

Study the statements about How was it done in the
pastl in the table in Reading 4.We can make each
statement into a sentence like this:

Designs were produced on paper.

We use the Past Passive to descrlbe actions Ín the past
where the action is more important than the agent
performing the action, or where the agent is not
known.

)) Go to Grammar reference p.121

1 Make each statement from column A of the table in
Readíng 4 into a sentence using the Past Passive.

2 Link each pair of statements, past and present, into one
sentence.

EXAMPTE

7 Desí'gns were produced on paper but now they are
produced by CAD programs.



Diana Mayo:
IT Support TechnÍcian

I'm an IT Support Technician. I work for a large chain
which sells building materials to the public and to
tradespeople. AImost every business these days,large
or small, needs support technicians.

When I Ieft college, I got a job through an agency
working for a companywhich provided online support
to local businesses and individuals. I was on their help
desk. That meant taking calls and providing advice on
all sorts of problems. It's a job where you need not just
technical skills but also good'soft skills'. That means
people-handling skills. You need to be able to
understand how the caller feels as well as trying to
solve their IT problems. You have to keep calm when
you're under pressure. People may be pretty frustrated
by the tÍme they phone you, and they expect you to fix
their problem right away. It's a demanding job because
you have to cope sometimes with angry people, get all
the information you need to help them with their
problem, work out how to solve it technÍcally, and then
explain in a clear, simple way what they can do to put
i h i noc  r i oh f- ^ ' ^ _ ' o ' _ _ o _ ' - '

A help desk is a good place to start. You learn to think
quickly and how to handle people but I wouldn't advise
doing Ít for long' It,s not the best paid job. In my present
job I get to work with people face-to-face. The work is
more interesting. It's not all trouble-shooting. I also get
to install software, maintain servers, and advise on the
best choice of new hardware. The money is better too. I

find the best wav to find information on
problems is to use the Internet. Most of
the manufacturers have sites which
provide information. There are also
news groups for sharing Ínformation.

I'm planning to get Microsoft
certification. My company is
prepared to pay for the courses
and the exams. It's good for
them as it means I can do more
and it's good for myfuture.
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CustomeÍ Ca]e
Working on a help desk

Some computing support technicians work on help
desks Iike Diana. They take telephone calls from people
with IT problems. They have to:

record the facts about the problem accurately

diagnose the problem

provide the right advice.

I Study this extract from a problem report form. Find out
the meaning of any unfamiiiar terms.

Item
Location
Make
Model
Problem
Advice given
Cleared by phone Yes/ No
Requires visit Yes / No

2 f) Now listen to the recording and complete as much
ofthe form as you can.

3 Work with a partner. With the help of the completed
form take turns at playing the role ofhelp desk
technician and the person needing help.

{ Compare your performance with the Listening script
on p.128. What differences do you notice between your
version and the Listeninp scriot?

\
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peripherals (n) secondary
equipment connected to a
computer

Computers in the future may
have on ly  1 ,000 vacuum tubes
and we igh no more  than l .5
tons.
Pop u I a r Mecha n i cs, March 19 49

Vocabulary
Collocations

I Collocations are words which are often used together.
The verbs in column A are used in computing. Match
them with an appropriate noun from column B.

EXAMPLE

download + pictures

A
click on
calculate
download
display
create
scroll up / down
surf
select from

Use the phrases from I to fill the gaps in the sentences.

1 FIat screens around the airport display
on all arrivals and departures.

Click on the - for PowerPoint to prepare a
presentation.

You can download - from your camera.

Spreadsheets are used to calculate -.

Scroll down the - until vou find the
information you need.

I normally spending at least one hour a day surfing

She created - to keep track of software
updates.

You can select from the - to choose which
applÍcation you need.

B
amenu
an icon
a paSe
pictures
theWeb
costs
a new document
information

Pronunciation
-edÍorm of verbs and words with
silent Ietters
The -ed form of verbs is pronounced in three ways:
/t/ /d/ /rd/

t f) tisten to words 1-15 used in this book. Put them in
the correct columns of the table.

1 constructed 6 finished 11

2 controlled 7 integrated 12

3 customized 8 invented 13

4 damaged 9 mixed 1,4

5 disabled 10 operated 15

Q Nowlisten and checkyour answers.

Can you work out a rule to help you decide how to
pronounce other -ed forms?

Words 1-7 used in this book contain silent letters. Cross
out the silent letters.

E xAMPLE s couM design

I listening 4 pneumatic

2 might 5 should

3 modellÍng 6 vehicle

5 Q Nowlisten and checkyour answers.

planned

produced

reflected

searched

worked

tdt/dtlÍ'/

3
n

5
2

3

4

7 would



Speaking
Computer peripherals

Work in pairs, A and B. Each of you has pictures of four
computer peripherals. Find out which peripherals your
partner has by asking questÍons. Don,t ask directly for
the names of the peripherals.

E X A M P L E

A What shape Ís it?
B It's square.
A Does Ít have a back and front?
B Yes,ítdoes.

StudentA Go to p.111.

Student B Go to p.112.

When you have identÍfied the peripherals, together
decide whether they are input or output devices.

Webquest
Find out about the five fastest supercomputers in the
world and complete the table. Compare your answers
with others in your class.

Order Type or
name

5peed Maker Location

This site may help:

www.top500.org

2nd

Informat ion technology 9 l

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

I know key terms for computer use in
the car industry

I can use the Past Passive

I know how to pronounce th e -ed form
of verbs and words with silent letters

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
customized
s imu lated
th ree-d imensional  (3-D)
two-dimensional  (2-D)

Nouns
assembly l ine
CADCAM
crM
cNc
defect
machine tool
mach in ing
per iphera l
software
suppl ies

Verb
inspect

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.

3rd
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Switch on
Work in small groups. List as many ways as you can to
send and receive messages.

E X A M P L E

7 by phone 2 writing

Identify the devices used in telecommunications in
pictures A-F.

3 Work in pairs. Choose one device each and explain to
your partner what it does.

E X A M P L E

A I' II choose the space satellite.
B OK.Whatdoes i tdo?
A Itfollows an orbit in space. Some satellites help

communication and others provide information...

-



It's myiob

f )  L is tentoTodd
McArthur, a
Telecommunications
Technician. Note the
following things.

I the number of years he has worked for his company

2 as many items of telecommunications equipment
as you can

3 as many country names as you can

4 the meaning of VolP

Q tisten again and answer the questions.

1 Where did he first learn about telecommunications?

Name a change he has experienced in
telecommunications.

Why is his job now much more about braÍn than
muscle?

What does he l ike most about h is  job?

What does he not l ike?

Te l ecommun i ca t i ons  93

In th is  uni t
o keyterms in te lecommunicat ions
o Past Simole v Present Perfect
o l i s tening and reading for  deta i l
o  mak ing  s imp le  exp l ana t i ons
o hearing the difference: Past Simple v Present Perfect

We use the Present Perfect for actions which
happened during a period from the past to the present:
He's worked as a technician for eight years. (He's still a
technician.)

We often start a topic using the Present Perfect and
then switch to the Past Simple:
A Have you ever been to Norway?
B Yes, I went there in 2001.

)) Go to Grammar reference p.121

I Complete the text about developments in radio and
television. Put the verbs in brackets in the correct form:
Past Simple or Present Perfect.

In just over a hundred years, radio -1
(develop) into a major form of entertainment and
communication. Marconi 'z (invent) a
wireless telegraph system in 1896. This
(be) the birth of radio. Voice transmission
(start) in 1909 following the invention of the valve.
Semiconductors -' (make) Ít possible to
develop much smaller, portable radios. The
introduction in recent years of digital radios

u (allow) us to enjoy much better sound
quality.

There -' (be) many changes in television
too.ln the UK, the BBC -' (start) daily TV
broadcasts in 1936. Colour broadcasts -'
(begin) in the late 1960s. Since the 1970s satell ite
broadcasting 'o (allow) viewers a wider
choice of programmes. The recent introduction of
digital TV " (mean) better picture and
sound quality. Manufacturers - now

" (develop) entertainment systems which
include television, radio, DVD recorder / player, and
computer. The
Internet

13 (make)
it possible to enjoy
radio and television
from around the
world on our PCs.

4

o LanguaBe spot
Past Simpte v Present Perfect

Study these examples fro m lt's my job. Why is the
Past Simple used for sentences 1-3 and the Present
Perfect for sentences 4-6?
7 I was in the army for four years.
2 I joined when I left school.
3 I travelled quite a lot.
4 I,ve been with the company for eÍght years.
5 I've been to Norway, Kenya, and Belize.
6 I've seen quite afew changes in phone systems.

We use the Past Simple for things that happened
at a particular time in the past or during a period that
ended ín the past:
I travelled a lot when I was in the army.

We use the Present Perfect to talk about past
experiences but not when they happened:
I've been to the USA.
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j Gadget box
Jaoan's DoCoMo network al lows users of 36 mobiles to use their phones

as electronic wallets.The phone acts as a credit card.When the phone is
passed over a specia I reader, it ca n pay for th i ngs a nd a l low money to be
withdrawn from a cash machine. As well as password protection, some
phones using the system have a f ingerprint scanner.
Whydoyou th ink  a  f ingerpr in t  scanner  i s  use fu lw i th  th i s  sys temT

Speaking2 Choose the correct alternative.

Interviewer

Todd

Interviewer

Todd

Interviewer

Todd

How long have you been / were youl a
Telecommunications Technician?

About ten ye ars.I have traÍned / traÍned2
in Signals when I was in the army.

How long have you been / were you3 in
the army?

I have served / serveda for four years. Then
Ihave joined / joÍned5this company about
eight years ago.

Have you seen / Did you see6 many
changes during this time?

Yes, we ve replaced / we replacedl copper
Iines with fibre-optic cables andwe've
introduced / we introduceds VolP phone

svstems.

Mobile phones

Work in pairs, A and B. Each of you has information
about a mobile phone. Find out the information you
need to complete this table by asking each other.

Student A Go to p.113.

Student B

Make

iPaq hw6510 Mobi le
Messenger

Keyboard type ful lQwerty

Screen 3  i n ch ,64K

Software Windows Mobi le 2003

Other featu res CPS sate l l i te
navigat ion

B I uetooth

voice control, SMS
(text)and MMS
(picture)messaging

E m a i l instant messaging

H P

Model

Pronunciation
Past Simple v Present Perfect

f) Stuay tnese pairs of sentences. You are going to hear
one of each pair. TÍck (/) the one you hear.

1 a They've spent time in the army.

b Theyspenttime inthe army.

2 a I'vetextedhimaninvitation.

b I texted him an invitation.

3 a He faxed me a reply.

b He's faxed me a reply.

4 a Todd's phoned the office.

b Toddphonedtheoffice.

5 a She emailed me twice.

b She's emailed metwice.

=  o o  G )  I
Ü l



First te legraph message,l844: What hath Cod wrought?
('What has God done?') Samuel Morse
First telephone message,1876: MrWatson,come here, I
wantyou. Alexander Graham Bell
First email message,197l: test signa l, not preserved.

Reading
VolP phone systems

I Work in pairs and answer the questions. Then read the
text and check your answers.
1 What does VoIP stand for?
2 What is apacket?
3 What is awirelesshotspot?

HowVoIP phone systems work

VoIP (Voice over Internet Protocol)phone systems work
by sending data via the Internet in tiny packets. This is
called packet switching. It works like this:
1 Your voice signal, which is analogue, is converted

into digital data. Ifyou have a standard phone, you
need an extra piece of hardware to do this called an
ATA (Analogue telephone adaptor). Ifyou have an IP
phone, it produces a digital signal so you don't need
an adaptor. You can also use your PC and a
microphone as a telephone.

2 The sending computeruses softwareto compress
the digital data, much like MP3 files.

3 The data is divided into packets, each one 30
milliseconds long.

4 The packets are sent to a router which decides the
best path through the Internet for each packet. Ttrey
will travel by many different paths. They will anive
at different times and some may even be lost. (

5 The receiving computer uses special software to
store the packets and put them in the right order.
Because the packets are so smaU, you won't hear the
difference if some are lost.

6 The data is converted back to voice and played
throughyour standard phone, IPphone, orPC
headphones.

If you have a wireless VoIP handset, you can make and
receive calls anywhere near awireless hotspot. Some
mobile phones are dual-mode. You can use a mobile
phone network or wireless VoIP, depending where you
aÍe.

Telecommunicat ions 95

Put the steps in the correct order to make a flowchart
showing howthis type of VoIPphone systemworks.
a Thepackets aresentto arouter.
b The digital data is compressed by the sending

computer.

c The data is converted backto voice.
d The receiving computer puts the packets back

together again.
e The voice signal is converted to digital.
f The digital data is diüded into very small packets.
g The router sends each packet through the Internet

bythe best avaiiable path.

7  e  3 _  5
2_  4_  6

7 _
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geosynchronous (adj) describing
sate l l i tes  wh ich  orb i t  a t  the  same
speed as the earth but may not be
above the equator. Some have
fi gu re-of-eight orbits.

Customer care
Explaining in simple terms

I tike Todd McArthur, you may have to explain to clients
in simple terms a process, or what a device is for and
how it works. Work in paÍrs, A and B. Find out more
about your device or process, then explain it in simple
terms to your partner.

the difference between analog and
digital signals

the difference between DVDs and CDs

Usefullanguage
BasÍcal ly . . .
In genera l  . . .
To put it símply ...
Invery s impleterms. . .
The mainth ing is . . .

These sites may help:

www. howstuffworks.  com

www.w ik i ped i a .o rg

f) Now listen to a native speaker explaining the
dÍfferences. Compare your explanation with his. What
differences can you find in the language used and the
points made?

Webquest
Satellite communciations systems
I Studythe diagrams which explain geostationary

orbit. Then answer questions 1-4.

SPOT BEAM

\
\

il\
$
T"l
V,

\

sarrrurn 1

SATELLITE

EO-UATOR

GEOSTATIONARY ORBIT

Student A

Student B

sarEnrrr 3

\ ' .  /

77.4"

satErurE 2

How long does a satellite in geostationary orbit take
to rotate round the earth?

How many satellites in geostationary orbit are
required to provide global coverage?

Why is it an advantage to launch geostationary
satellites from countries near the Equator?

What are communications satellites used for?

f



2 Study the information about Milstar

Find out similar information about one of these
satellite communication systems and complete the
formbelow.

SES Astra

Eutelsat

Worldspace

These sites may help:

www.wik ipedia.  org

www.eute lsat .com

www.ses-astra.com

www.wor ldspace.com

Telecommunicat ions 97

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

I  know keyterms in te lecommunicat ions

I understand the difference:
Past Simple v Present Perfect

I  can make s imple explanat ions of
technica l  terms and devices

I can hearthe d i f ference:
Past Simole v Present Perfect

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adjectives
compat ib le
complex

Adverb
in orb i t

Nouns
ada ptor
a nten na
computerf i le
d i sh
network
router
sate l l i te
screen
semiconductor
wireless hotspot

Verbs
compress (data)
reprace

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.

US  m i l i t a r v  commun i ca t i ons

Number of  sate l l i tes

Number of  sate l l i tes
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Switch on
Choose two jobs from the list of jobs in technology
that you would l ike to do. Then choose two whlch you
wouid not l ike to do.

Á e r n < n l c e  F n o i n c c r
" '  ' b ' -  ' . '  -  '

Agricultural Engineer
B1omedical EngÍneer
f h p m i r e l  F n o i n c p r

Clvil Engineer
F l e n t r i e r l  F n o i n e c r

F l p r i r n n i e  F n o i n e p r

Environmental Engineer
IT Engineer
Marine Engineer
Materials Engineer
Mechanical Engineer
Nuclear Englneer
D o + v n l o r r m  E n o i n p p r

Public Health Engineer
Sound Technician
\ n P . l 2  |  | - Í Í P . Í s  I  e c n n 1 c l a n

Telecommunications Technician
T r e n c n n r t  F n o i n c e r_ " o _ " _ - _

2 Work in small groups, and
exp la i n  you r  cho i ces

l"

\

II

b
-Tlil
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ln th is  uni t
o d iscuss ing and reading about jobs in technology
o howto descr ibe job requirements
o interv iew sk i l l s
o writing a CV

tÁ-l
í l i v j i  i  ' ' j ( ] i l . . t  I . ] ! i

You could work in any of these fields at any point from the
design to the completion of the structure.

buildrngs, sports stadiums, shopprng
centres
railways. roads. bridges
hydro-electric schemes, dams, pipelines

. the movement of Water from one aÍea to
another
the construction and development of docks
and harbours
waste disposal and sewage treatment
plants

You might work both in ofil.ces and on sjte. Site work can be in
difficult areas far from any tovvn or city.

tql
Tele c orrrnu ni c ati on s Te ch ni cian

Vrur uork crrrr lr l  involvc:
.  Mrrk i r rg ,  t cs t i r rg .  r r r r t l  chcck i r rq  co l ) )p( ) l )e  l t t s
.  Asscr r r l r l i r rgcc lu ip rncnt
. Instrr l l i rrg, sctt iuq l lp, tcst i lrq, rrntl repui l inrl ct1ui1'rnrerrt
'  L:rving rtttt l  r 'orrtrectirtr{ c'ubles
. I rrst lr l l i rr g r:rcl io ct1r.r i1'rr r rcr r t l trrcl nrou rrt ir rr l  .u) tcl)r)as

orr bui lt i irr{rs ()r on nri lsts

Vrrr coult l  uork irrcloors irr a frrctory <lr t lrrtsit lc uorkirrr l
i  n r l l  rvcrrr lrcr condit iorrs.Y<rur' 'uvork corrlt l  i  rrvolvc l i  f t i  rrq
, r r t , l  r r  r t rk i r tg , r t  l r t ' i r : l r r r .

I ( t ' t l t r  i r c r r r e  n t s

. cleglcc or cl iplorrrrt in lT

. phvsicrr l frtrrcss

.  good cor r rnrur r i c l r t ion  sk i l l s

. qo()rl tcl lr lr\\ '()rkcr

Y o r r o r l r l \ n / ( ) r l ( i l l . ' ( o r . l i r . r 1 1  , , t r r r l i o . , n r . r k i r g l r r r l l r r 1 r r , r l  t y
s o u n r l  r  r , r  o r r l i r r 1 1 . , ,  r n , r i n l y  l o r  t  l r c  r , n l r , r  l , r i n n r c r l  l r r r  l L r s t  r y
S o L r r r l  c n l l i n c t ' r . ,  o p c t , r t t ' ( ( ) l t p  ( ' x  l  c r  I  r i . l n r t  ( , ( l L r  l ) n r { , r 1
1 ( r | ( . l l | ( ) ( l t l ( ( ' | ] ] t l . ' i ( . ( l i . ] | o ( ] | ] ( ' \ ( ) | l l ) ( i i . í 1 t ' r  t s ' . l r l r l i l t l t r , t
, l L l ( l r o  ( o l l t {  i l 1

Y o i u  r v o r k  c  o L r l r l  r  o v c r  a l l  t y p o s  o l  . , o l l r r l  l o r r

Reading
Job descriptions
Work in groups of three. Choose one job description
(A-C) each. Make notes about the job. Then describe the
job to others in your group using only your notes.

Your notes should cover:

the job title and some of the areas covered

what you think are the most important
IequÍIements

the locatÍon of the work

good and bad points about thejob.

1

I

3
A

I
\lk
rr{N

C O M M I . -  R C I A L  M U S I C  R L C O R D I  N ( ; S

T H I  A T R t ,  R A D I O ,  I I L M ,  A N D  T V

W E B S I T E S

V I D I O  A N D  C O M P t , ]  I I  R  C A M I  S

M L ] L T I M E D I A

Essential;

Desirable

- degree or diploma rn civil engrneering
- ability to think creatively
- look at things rr a practical way
- enjoy problem-solving
_ annrl tA^m\Á'^rl.ér

Req u i rements
I  s , , i ' r r t i , t  :  r l c r l r l c r r r r l i l ;  t r n r , r  i r , l r . r ! J r r t r p r r , r t i

r l i s r  1 r l  n i :
L , r r  t ' l l c ' n t  h e , r r i n g l
. r  t ' . r l  r r l t : r r s t  r r r  r r r L r s i r  . l r r l  L r r c l r l o l o y ; y

l ) r ' s i r , r b l r ' : , r l r  l i t y t o w o r k l o r t r l h o L r r s
, r  r  c l  o p c r a t i v e . r n r l  f r i c n d i y  l L t r t L r r i c
t l ( ) o ( l  ( ) r  ! l ,m i z . r l i on . r l  . , k i l l s

ConlpetÍtion Jor sotlnd engineetinq jobs isferce.Yoll hav. to be
willing ta work lonq hours for little pay at ftrst.

tr
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f 50,000-f 70,000
€74,oo0_€104,000
$9i,000-$13 r,000

Typical annual salary range
in 2005forOffshore
Petroleum Engineers (with
experience) in the UK

o Language spot
Job requirements
,' We can describe essential requirements like this:
You must have a degree or diploma in IT.
You must be physically fit.

^ Note the meaning of the negative form:
You mustn' t b e c olour -blin d. (It's a r e quir e me nt not to b e
colour-blind.)

r We can describe desirable requirements like this:
You should have good organizational skills.
You should be able to cope with long hours.

)) Go to Grammar reÍerence p.L22

I Write sentences to describe the requirements for
jobs 1-3.

(// = essential,/ = desirable,I = requÍrement not
tobe)

Satell ite Technician

dip loma in engineer ing

good team player

good commu nicat ion sk i l  l s

physically fit

afraid of heights

colou r-b l ind

Engineering Construction Technician

certif icate or diploma in engineering

good mathemat ica l  and comput ing sk i l l s

wi l l ing to t ravel

able to expla in complex requirements in
clea r terms

Offshore Petroleum Engineer

d ip loma ordegree in petro leum engineer ing

wi l l ing to t ravel

wi l l ing to spend long per iods in d i f f icu l t
envi ronments

good communicator

able to suoerv ise others

List the essential and desirable reouirements for
this job.

Find out what the job requirements are for a career you
are interested in.

This site mayhelp:

u www,connexions.gov.uk/ jobs4u

STAGE TECHNICIAN
Westgote theotre is seeking fo oppoint o Troinee Stoge
Technicion to ioin o bockstoge teom bosed in London.

Condidotes should preferobly hove o cerlificote or
diplomo in on oreo such os:

- Electricol engineering
- Electronics
- Aud io-vi suol com m u n i cotion

Olher technicol oreos will be considered.

Proclicol skil ls in corpentry ond construction would be on
odvontoge. Condidotes must be prepored to work
irregulor hours ond to trovel. Theotre experience on
odvontoge but nol essentiol.

q lnformotion ond opplicotion pocks con be
A- downlooded from www.westgotetheotre.co.uk

or seno o LV ono coverinq lefier lo:
Kosio.Johns
Weslgofe theotre
I Moxwell Court
London WC2A 5DD



Careers in technology l0 l

Check your CV carefully!
Don ' t jus t  use  spe l l check  when you cheque your  CV
because sum words mite exist butt have a different
meanrnS.

Writing
CV

I Study the CV. It is based on the European Curriculum Vitae format

PERSONAI INFORMATION

Name
Address

Phone
Email
Nationauty
Date of bÍrth

WORK EXPERIENCE

Aisha Q. Chetty
7 Linden Crescent,
Edinburgh, EH5 7DR
United Kingdom
(+44)  151 125 4567
aishaqchetty@hotmail com
British
30 . o5 . 1984

Dates
Employer

Position held
Main activities
and responsibilities

EDUCATIONAND TNAINING

September 2OO5 bo present
Western IT, I I Randolph Road,
Edinburgh, EHl6 2NY, IIK
computing support oíflcer
Providing support in the fleld to a wide range of
comDarues

Dabes
Organization
Qualiflcation
Main subjects /
skills covered

PERSONAL SKILLS AND COMPETENCES

September 2ooo to Au€ust 2oo5
Simpson College, Glasgow tIK
Higher National Diploma
Computing (Technical support), Operating systems,
Hardware Ínstallation and maÍntenance, Network
building and maintenance

Mother üongue
Other languages
Social skills

Organizational skills

Technical skills and
nnmnéfAnné<

ADDITIONAI INFORMATION

English - excellent communicator
Good spoken French, some Hindi
My work involves communicating with a wide
range of clients with computing problems who
often need help urgently. I work weII under
pressure.
At college I organized a class visit bo France
Telecom.
Familiar with most current operating systems,
Novell, and Windows networks

Clean driving licence
Personal interests include rock climbing and cycling

2 Make notes in order to write vour own CV. You can invent work exDerience for this task.



The number 1 rule i n prepa rin g for a job interview is
to research yourtarget compa ny beforethe
interview.The number 2 rule in prepa ri ng for a job
interview is to resea rch th e competition of your
target company before the interview.
Carof Filf ipino, Recruitment Consultant

Pairwork
1 Studythe personalitytest designed to help you choose

a suitable career.

I \Vhat do you like doing?

\\rhat are you good at doing?

How do you see yourself?
Choose adjcctivcs from this list:

4 When applyÍng for a job, people often prepare a short
personal statement to summarize their best qualities.
Which of these expressions describe you? Check the
meaning of any unfamiliar terms in a dictionary.

2

3

creative

dependable

energetic

experienced

hard-working

c download
d hydraulic

animator
anticlockwise
capacity
dependable
development

a good team player

Iike a challenge

motivated

skilled

well-organized
practical
artistic
helpful

\\Ihat do you value most

practical things
science
creative arts
helping people
success

Work in pairs, A and B. Ask each other the questions in
t. Decide which of these adiectives best describe vour

someone who would like to do
practicalwork

someone who would like to work
withpeople

someone who would like to do
research

someone who would like to start
their own business

someone who is creative

someone who likes things as they are

Decide which of the jobs described in this book or listed
on p.98 would suit your partner best.

Prepare a short personal statement about yourself. Be
positive, but don't exaggerate your qualities too muchl
Read your statement to your partner and see ifyou can
improve it together.
EXAMPLE

I'm a skilled technician who likes a challenge. I'm a
dependable, energetÍc worker who is happy to work
independently or as part of a team.

Pronunciation
Stress in longwords (2)

Q Listen to these words from Units 10-14. Write the
number of syllables in each word.
a computer e microprocessor i supercomputer
b co.operative f petroleum j telecommunicatÍons

ambitious
scientific
orderly

h
prototype
simulator

k ultrasound
I vibrate

panner.

realÍstic

social

investigative

enterprising

artistic

conventional

Put these words from Units 10-14 in columns 1-3 of the
table according to their stress pattern.

energetic informatÍon
enterprising motivated
entertainment peripheral
envÍronment simulation
Índicator ventilated

I oooo 2 ooOo 3 Oooo



Speaking
Job interview
Work in pairs, A and B.

Student A

Student B

Go to p.113.

You are the applicant for the Stage
TechnicÍan job (p'100).

List the questions you think the interviewer will ask.
Prepare answers to them.

E X A M P L E S

" Which subjects did you enjoy most in your course?
Think ofreasons whyyou enjoyed particular subjects.
Explain why your qualifrcations will be important for

thejob.
What work experience do you have?

DescrÍbe any part-time work, voluntary work, or work
placement you have done.
. Why doyouwantthÍs job?

Think of reasons why this job is Ímportant to you'

Why do you think you would be good at this job?

Think about your qualifications, work experience, and
interests.
Consider what kind of person you are. List your good

points.
What do you do Ín yourfree time?

List any sports or other interests.

Think of three questions to askthe interviewer about
the job.

E  XAMPLE  S

Who would I work with?
What training is there for the job?

2 Q tistento anextractfrom aninterviewforthe Stage
Technicianjob. Then change roles so that Student A is
the applicant and Student B is the interviewer. Repeat
your interview
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Cherklist
Assess your progress in this unit.
Tick (/)the statements which are true.

I know key terms for jobs in technology

I can descr ibe job requirements

I can write a CV

My reading and l i s tening are good
enough to understand most ofeach text
in th is  uni t

Key words
Adjectives
colour-b l ind
off-shore

Nouns
carpentry
competences
CV
experience
interview
l ight ing
maintena nce
project management
recording studio
requirement
sound system
tra in ing

Verb
superv ise

Note here anyth ing about how Engl ish is  used
in technology that is new to you.
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Switch on
Work in small groups. Discuss the predictÍons about
technology. Decide which ones are most likely to
happen and whentheywill happen.
1 Medical robots will carry out operations, controlled

by surgeons who may be hundreds of kilometres
away.
Tiny robots will be injected into our bodies to deliver
medicine andto perform surgeryfromthe inside.

You will be able to interact with characters in a TV
programme and follow a storyline of your choice.

Planes will be controlled by computers which think
like humans and are therefore afraid to crash.

Cars will be made of composites, plastic, and
fibreglass, and will be assembled in six hours.

Cars will automatically drive at safe speeds and safe
distances from each other.

You will be able to download your brain to a
computer before you die.

8 Microchips will be stuck to your skin to form
dÍfferent circuits, including computers. You,II be
able to watch a DVD using your arm as a screen.

9 Business will be carried out in 3-D virtual space, not
in offices.

lO Active make-up will change to any shade you want.

11 Jobs like teaching chÍldren or nursing will continue
to be done by people, but most other jobs will be
done by robots and computers.

12 We'll be able to'grow'plastics and fabrics from
molecules.

T I

ó4>"4:-Feb
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ln this unit
o l i s tening to and d iscuss ing predict ions about technology
o ohrasa l  verbs
o how to l ink phrasa l  verbs when speaking
o rev is ion quiz

Listening
Predictions

I f) Work in groups, A and B. Listen to this radio debate
between two'futurologists', Lianne Bradley and Stefan
Werner. They are discussing technology in the future.

Group A Listen to Lianne's comments.

Group B Listen to Stefan's comments.

As you listen, tick (/) the table to indicate which areas
of technology the speaker mentions.

Phrasal verbs

Studythese sentences:
HÍsfather set up the company in 1965.
The company closed down in 2002.
Try to work out the answer.

The words in bold are phrasal verbs. Phrasal verbs
consist of a verb + an adverb such as down,off,on, out,
up. Some of these words can also be used as
prepositÍons.

Many phrasal verbs have two meanings:
Look up,then look down (a doctor speakÍng)
Look up any new words in a (a teacher speaking)
dictionary.

)) Go to Grammar reference p.123

Study the phrasal verbs used in this book. Put each one
in the correct sentence.

o LanBuage spot

carry out Slve up
close down plug in
cut down
find out

print off
ser up

shut off
switch off
switch on
work out

L ianne
(Group A)

Stefan
(Group B)

Prediction
about

1 transport

2 hea l th

3 t r

4 teIecommunicatíons

5  m i l i t a r y

6 cr ime

7 domest ic

8 developing countr ies

f) tn the same groups,listen again and note down the
predictions made by your speaker.

Now work with someone from the other group. Explain
to each other your speaker's predictions. Decide
together which predictions you accept.

1 In future, robots will - operations instead
of humans.

3

Will we - cars and use public transport?

We'll be able to use the Web to - the
answers to almost every question.

It's important that we - pollution in cities

If you don't have a dictionary, you can often
- the meaning of a new word from the
words around it.

When you - the petrol engine, the electric
motor starts runnÍng.

It,s my job to - all the equÍpment before
the concert begins.

OId industries will - but new industrles
will take their place.

The first step is to - and - the
a n r r i n m a n t

Click'Print' and select the number of copies to

11 To avoid electrical damage, aiways -the
machine when it's not in use.

4

5

i0
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Gadget box
Mitsubishi have developed a robot,called Wakamaru,which can identify
u p to ten people and tal k to them. lt can recognize 10,000 words. lt wil l
wakeyou up in the morning and remind you of allthe thingsyou have to
do that day. lf you go on holiday,you ca n leave it to look after you r house.
It wil l report any problems by mobile phone.

What household tasks would you most l ike a robot to perform foryou?

PairworkPronunciation
Linking in phrasa! verbs
Phrasal verbs are sometimes difficult to understand
because of lÍnking.

f) Listen to these examples.
setjtltp.
Cutthem!ff.

Q Listen and mark the lÍnking in examples 1-10.

l Linethemup. 6 Shutitdown.

2 Give it up. 7 Start it up.

3 Work it out. 8 Print them out.

4 Switch it off. 9 Plug it in.

5 Find it out. 10 Turn it on.

Work in pairs and say sentences 1-8. Time each other
and see who can say them fastest without making a
mistake.

Don't switch it on. switch it off.

Start it up when he's plugged it in.

Take it out to see if it turns on, then turn it over.

Find it out before they find it out and we'll get
ahead.

5 Print them out so you can line them up and see the
difference.

6 Shut it down now, not later - if you do it later, it's too
late to start it up.

7 Turn Ít up by turning.Up,and turn it down by
turning'Down' - it's simplel

8 If we work it out today, we won't have to find it out
before we set it up tomorrow.

Write some phrasal verb 'tongue-twisters'of your own
and practÍse saying them with a partner.

1
a

4

Work in pairs, A and B. Each of you has information
about a future development in technology. Take notes
from your text so that you can explain the main points
to your partner without looking at the text. Listen
carefullyto your partner so you can summarize their
text.

Student A Go to p.113.

Student B

INKJET TECHNOLOGY
A new use has been found for  an o ld technology.  Inkjet
pr inters are being developed which can p lace t iny
amounts of  ink prec ise ly in the r ight p lace.  Us ing meta l
inks conta in ing very smal l  part ic les of  copper or  s i lver ,
th is  technology can be used to make pr inted c i rcu i ts .  l t
can a lso be used to pr int  e lectronic components
inc luding semiconductors and even batter ies.  E lectronic
paper in future could be se l f -powered.

The technology has much wider appl icat ions.  In future
i t  may be used to pr int  support  structures which conta in
human ce l ls .  These wi l l  be used to help the body grow
new sk in,  bone, or  even organs.  l t  wi l l  be poss ib le to
pr int  p i l l s ,  insect  t raps,  and even wal lpaper which
con ta in s  i t s  own  l i gh t i ng .

4



The telephone is a wonderful
invention. I can foresee the day
when there will be one in every city.
Unknown,circa 1890

Vocabulary
Affixes
Some technicalwords in Englishbegin or end with
common afflxes. Knowing the meaning of the affix can
help youwork out the meaning of the whole word.
Studythe examples fromthis book.

Affix Meaning Example

bio biotechnology

out of external

between Internet

intra inside,within intranet

-less without wireless

mrcro very small mtcrowave

sma l l minidisk

many polyester

pre before, earlier prefabricated

super above, much
grearer

supermarket

tele far, distant telecommunications

2 Using the table, work out the words which have the
following meanings.
1 medicine at a distance
2 averysmallelectronicchip
3 a plastic containing many molecules of carbon
4 an instrument for measuring very small

thicknesses
5 concrete which has been stressed earlier
6 a computer much more powerful than ordinary

computers
7 averysmallprocessor
8 a fan which removes air and blows it out
9 a phone without a cord

10 measuring according to biological data
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CustomeÍ Cale
Sayinggoodbye
How many of these informal ways of saying goodbye do
you know? Do they have equivalents in your language?

life

poly
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Accuracy is impossible, but blurred vision is
bet te r  than none a t  a l l .
f an Pearson, Briti s h Telecom F utu rolog i st

Ouiz
Wirt in g.oups of three. One student is the quizmaster and asks the questions for part
A. The other two students work individually and write their answers. Change roles for
parts B and C. Then find out who has remembered the mostl

A (Units 1-5) B

1 Give a negative and a positive effect of technology 1
onsocÍety. 2

2 What's the comparative form of fast and efficiently?
3 Name one of the ways that the Airbus 380 is larger 3

thantheBoeing7{T. 4
4 WhatdoesÁBSstandfor?
5 Whichpartoftheword engineerisstressed? 5
6 Name one course civil engineering students take. 6
7 Correct this sentence: /'m liking calculus. 7
8 Complete this sentence EledrÍcal engineertng

is about . ..
9 Which branch of

technology does this
picture represent?

10 WhatisÁutocad?
11 Name one of the stages

in the design process.
12 Which word means'the first example of a new type

of desÍgn,?
13 Name afamous designer.
14 Indesign,whatisthe brÍefl
15 Make a question to get this answer: Because it's easy

tomould.
16 Name two materials used for bike frames.
17 What property describes the capacity of a material

to stretch?
18 Strong is an adjectÍve. What is the noun?
19 Name something in the world of sport made of

Iycra.
20 \ /hat is alaminate?
21 Whichverb goeswithspring?
22 Which verb describes two gears making contact?
23 Name one of the strokes of atwo-stroke engine.
24 Write down this number inwords: 10"
25 Víhat is the adjective which describes a movement

from side to side like a pendulum?

(Units 6-10)
Name an item of police equipment.
What item of equipment do police use to restrain
someone?
What does P/Nstand for?
What do you call a seal which air can't pass
through?
What can a smart gun do?
What are most drinks cans made of?
FÍllthe gap: Ioaves are taken out oftheirtins
-suction.
What process is usedto make CD covers?
What material is used to make soft drinks cans?
FÍll in the gap A clockwork radio is a radio
-clockwork.
What does Á5V stand for?
What do we call a car with a petrol engine and an
electric motor?

13 Name a disadvantage of electric cars.
i4 What word do we use to describe'very heavy traffic

that slows down movement on the roads'?
15 If you tell a customer that youvery much regret

something, what are you doing?
16 What do we call the outer walls of a skyscraper?
17 Fill in the gap: AII exposed metalwork is -

in case offire.
18 If somethíngisJlammable what can it do7
19 What does this sign

mean?

20 Whichpartofthe
wordautomaticis
normally stressed?

21 Why does an artificial heart have two batteries?
22 What kind of switch works by air pressure?
23 Complete thÍs sentence A pacemaker is a device ' ' '
24 What kind of signals does the Ultracane transmit?
25 What is the opposite of forwards?

8
9

10

11
T2
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C (Units 11-15)

1 What does GCI stand for?
2 What is demo short for?
3 What verb do we use to describe copying tracks to

CDs from online sites?
4 Fil lthe Bap:You -touch aflat screen.It's

easy to damage them.
5 What do we call a person who piays games to find

faultsT
6 What does CIM stand for?
7 What verb do we use to describe how a computer

can make something,like a car crash, seem real?
8 Fill the Bap: In the past designs - produced

on paper.
9 Howisthe -ed ending pronouncedinfinished: ltl, ldl,

or l:.dl?
10 Cross out the silent letter in the wordpn eumatic.
11 Name two devices used in telecommunÍcations.
12 Put the verb in brackets in the correct form: I (be)

with this company for 5 years. I líke it here.
13 Fill the Bap:VzIP phones send data over the Internet

Ín tiny packets. This is called - .
14 What does I CD stand for?
15 When did email start (+5 years)?
16 What do we call an engineer who is concerned with

buildings and other structures?
17 Name one thing that a Sound Engineer does.
18 Fill in the Eap: Anyone who works with electrical

wiring - be colour-blÍnd.
19 What do we call a document which lists all vour

work experience and qualifications?
20 What do we call a peÍson or organÍzation which

gives you work?
21 F1II the gap| When we say what will happen Ín the

Juture,we make a
22 What is the correct phrasal verb? HÍsfather set down

/ on / up the company in 1994.
23 FiIIthe Bap:Drivers should -up theÍr cars

and use publí'c transport instead.
24 What do we call a computer network within a

company or organization?
25 What doesmicromean?

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

lcan d iscuss predict ions about technology

I know how to use common phrasal  verbs

I know how to l ink phrasa l  verbs when
spea k i  ng

My reading and l i s tening are good
enough to understand most ofeach text
i n  th i s  un i t

Key words
Adverb
a utomat ica l ly

Adjectives
blurred
Smar t
stressed
unmanneo
v i r tua l
voice-operated

Nouns
ch i  p
intra net
pred ict ion
processor
v i ru s

Verbs
i nteract
reporr
st ick

Note here anyth ing about how Engl ish is  used
in technologythat is  newtoyou.
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Pairwork activities
Unit t p.8
Student A

Ar ia ne 5 Proton M

Student As Student B's
launch system launch system

Unit 7 p.21
Student A

James Dyson (I947-) UK engineer, inventor, and multi-
mÍllionaire who has deve1oped a lange of very popular
'bagless'domestic vacuum cleaners and other
products.

Skateboard

Part/Component Mater ia ls  used Reason

r5 .30-16.10 Snowboard

Country Eu ropean  Space
Agency

F i r s t  l aunched 1996

Height 5',tm

Dia meter 5.4m

E ngi  nes

Payload CTO
(geostat iona ry
transfer  orb i t)

6,800 kg

Mass 230,000 kg

Lift-off th rust 6 ,360  kN

Unit 2 p.13
Student A

Mon

Tu es

09.00-11.00

R]10

Compute r
operat i  ng

R  l 05

Networks

R  l 05

R]07

Program
p la  n  n ing
4104

Commun i ca t i on
s  k i l  l s
T105

Cl ient operat ing
systems

R]02

Free

Free

'11.15- '13.00 14.00-15.30

5 E LF.STU DY

Ha rdwa re
insta l lat ion
&  ma in tenance
R]10

Free

I  n u r

A't04

Free

Snowboards are made from
wood and laminated fibre-
glass. Wood is used for the
core. The combinatíon of
wood and fibre-glass gives
the board strength with little
weight. It also makes the
board flexible. The base ofthe
board is covered with p-tex,a
kind of tough plastic which
helps the board slide but
resists wear. It has a curved
steel edge which helps the
board to grip the snow.
BindÍngs, made of nylon, are
fixed to the top ofthe
snowboard.

F r i Free
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Unit 12 p.91
Student A

Unit 5 p.31
Student A

DIRTY
WATER
INLET

trB
t 120 or 240 AC 12O or 24O AC

Mode lA Model  B

ourp ur 4.5 kW 8kw

vol tage

d  i e se l

r u n n i n g t i m e  8  h o u r s
before refuel l ing

2 4 h o u r s

noise leve l

sta rt i ng

enclosed motor
(88 d B)

fu l l y  sound-
proofed (60 dB)

e lectr ic  starter  e lectr ic  starter

cost  per day

del ivery charge € ] 0

Unit 6 p.36
Student A

Smart gun recognizes its owner

SUPPORT TROUGH

Unit 5 p.33
Student A

You are a technician at a plant hire company. You have
two possible generators for the customer to hire
(Model A and Model B). Help the customer to make the
rlght choice. Check what domestÍc appliances the
customer has. Remind the customer that he / she may
not need to run the generator all night. A typical home
uses 2.4 kW for iighting. With al1 major appliances on
at the same time, this rises to 6.6 kW.

Useful language
What electric appliances do you have at home?
Do you need to run the generator all night?

The Newlersey Institute of Technology has developed
a new system for hand guns called dynamic grip
recognitÍon. Sensors are fitted into the handle ofthe
gun and trained to recognize only the owner's grip.
Hand grips,like fingerprints and iris patterns, are
unique. The sensors read the pressure ofthe grip in
the first second the trigger is pressed. if it doesn't
match the owner's grip, the gun will refuse to fire.

The inventors say it will prevent incidents where
police have been shot with their own guns or where
children have been killed playing with a parent's gun.
Early results from trials with New Jersey police show
the system works.

Unit 7 p.43
Student A
A
Next, the glass master Ís placed into an electrolytic
solution containing a silver rod. Current is applied and
a thin layer of silver forms over the glass face. The
process is called electroforming. It produces a rigid
metal negative to the master which is called the Fathel

GLASS COVER

FRESH WATER
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B
The digital signal to be recorded is sent to a laser. The
laser is aimed at a spinning glass disc coated with a
photoresist chemical. As the laser turns on and off, the
resist is burnt offor remains, matching the exact
pattern ofthe sÍgnal.

c
The stampers are placed in a moulding press. Melted
plastic is Ínjected into the moulds and allowed to cool.
This produces a clear plastic disc, a substrate, with the
pits ofthe original recording accurately copied on one
side.

Unit 9 p.72
Student A
Friction pile

Reinforced concrete piles which are used in soft soil
which becomes stiffer with depth. The piles stay in
place because ofthe squeezing force ofthe soil round
them.

Floating raft

A raft of reinforced concrete. For situations when the
ground is soft or there are tunnels or mines under the
ground which could cause collapse.

Unit rO p.79
Student A

Unit 11 p.85
Student A
Jade Empire

This is a role-playÍng game. You play the part of a
student at a martial arts school. Your village is
attacked. You get to explore imaginary worlds and fight
with enemies.It was developed by BioWare for
Microsoft.It's played on an Xbox. The real-time combat
features are particularly good.

Name of  the game

Company /
Development team

Type of game

Console

Cood features

Unit l2 p.91
Student B

Device a)What it 's for b) How it works

Bed occupancy sen5oÍ

Carbon monoxide detector
(wireless)

Floor detector

Cas shut-off valve

Medicat ion d isoenser

Property exit sensor



Unit 5 p.31
Student B
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Unit 14 p.103
Student A
You are the interviewerforthe job of Stage TechnÍcian
(p.100). Write a list of questions to ask the applicant.

E X A M P L E S

l What work experÍence have you had?
,. Why do you want thís job?
,+ Why do you thÍnk you would be good at this job?
. What are your strengths?

" DescrÍbe a difficult sÍtuation you handled well.

Give the candidate a chance to ask you questions about
the job.

Unit 15 p.106
Student A

In the past ,  Í| icker ing screens made e|ectronic books and
newspapers uncomfortable to read for  long per iods.  The
Amer ican company, E Ink,  has so lved th is  problem by
producing e lectronic ink.  The system works by forming
thousands of  b lack and white capsules into let ters which
are a lmost as good as pr inted characters.  They appear on
screens which are as th in as paper and can be bent
without caus ing damage.

Di f ferent companies have re leased products which use th is
new technology.  Se iko have produced a watch which you
can bend round your wr ist .  Sony have re leased thei r
Reader device.  l t  i s  no th icker than a paperback and weighs
just  250 grammes. l t  has a s ix- inch screen and can store
books and comic books downloaded from the lnternet .  l t
accepts both memory st icks and SD f lash memory cards.
Sony  c l a ims  the  ba t t e r i e s  w i l l  a l l ow  up  to  7 ,500  page  tu rns .

On the downside,  i t  has no back l ight and with comic books
the batter ies can be exhausted in twentv hours.

BLACK BOTTOM
ACCUMUI.ATOR

Unit l? p.94
Student A

Make Motorola

Model RAZR

Keyboard fullQwerty
type

Screen 32O x74O pixel, 65K
thin f i lm trans istor ,
l iqu id crysta ld isp lay

Software Microsoft Pocket
Explore l  Out look,
Word,Windows
Media

Other
featu res

1.3 megapixe l  camera

Bl uetooth

MP3,AAC,WMA and
WAV audio fi le
p layback and v ideo
ca ptu re

compat ib le with a
variety of services

REFLECTOR

E m a i l
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Symbols andch aracters
Mathematical symbols

EXAMPLE MEANING

8.5689 eight pointfive six eight nine

+ R l+  R2 R one p/us R two

Y minusY one
+ +3m plus or minus 3 metres

R = R r * R z R equals / is equal to R one plus R two

# v+ v r+v2 V doesn't equal / is not equal toY one plus V two

o r : l = 2 8 m A I is a p proxi m otely eq u a I to twenty ei ght m i | | ia m ps

X f  x120 F times / multiplied by one hundred and twenty

no sign between
two quantities

E = l R E equals I times / multiplied by R

one quantity
over another R

I over / divided byR
The ratio ofltoR

36 + 5 =7.2 thirty six divided byfive equals seven point two

* l * V I is proportionaltoY

11  :1 (a ratio of) eleven to one

% 25% twenty-five per cent

300c thirty degrees celsius

V5 the square root of / root offive

R2 Rsquared
l X' Xcubed

104 ten to the powerfour

lo-o ten to the power minus eight
>10  dB greater tha n ten decibels

<25 mA le ss th a n twenty-five m i I lia m ps

>- >5W greater than or equal tofive watts

<10w less than or equal toten watts

url characters
SYMBOL MEANING EXAMPLES

forward slash wwurt inyr rl,esml_gat7n
w w w dot tiny u r I dot com forward slash q a t 7 n

http;/wwwoeree{q---brc
back s lash

dot

colon h t t  ocolon doubleforward s lash wwwdot mercedes
hyphen benz dot com

hyphen

u noerscore
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Gramm ar reference
i Comparisons with adiectives

and adverbs
Com pa rative adjectives

one-syllable add -er

adjectives

one-syllable add -r
e rl i eri irrec

ending in -e

two-syllable change -y

adjectives to -ier

ending in -y

adjectives with more +
two or more adjective
syllables

irregular
adjectives

Adverb

add -er fast

add -r late

change -y early
to -ier

more+ slowly
adverb

good
bad

Íor

Adjective Comparative

fast faster

safe safer

easy easter

realÍstic morerealistic

good better
bad worse

Íor farther /further

Computers are faster today.
This report Ís more realistíc.

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

The programs today are more sophistícated than in
the past.
N or The programs today are @ in
the past.

Comparative adveÍbs

We can use less with adjectives and adverbs of two or
more syllables to mean the opposite of more.

Computers were less powerful in the past.
They worked less efficiently.

We can addmuch before comparative adjectives and
adverbs to suggest a stronger comparison.

These salesfigures are muchworse than I expected.
That report was written much more recently than
this one.

2 Present Simple v Present
Continuous
Present Simple
Positive

I /You/We/They enjoymaths.

He / She / It enjoys maths.

= subject + verb

Negative

I /You /We / They don't want to be an engineer.

He / She / It doesn't want to be an engineer.

= subject +do /does+ not+infinitive

Questions

DoI /you/we/ they

Does he / she / it

Short answers

like the Yes, I / you / we /
proposal? theydo.

like the Yes, he / she / it
proposal? does.

N o ,  I / y o u / w e /
they don't.

No, he / she /it
doesn't.

= Do / Does + subject + infinitive

Note that in short answers we use the fullforms do /
does in positive responses, and the short forms don't /
doesn't in negative responses.

We use the Present Simple to talk about
things that are always true
repeated actions
verbs that describe thinklng and feeiing.

Water boils at 100oC.
She doesn,t go to college on FrÍdays'
Do you think the amount of traffic will increase?

adverbs with
same form
as adjectives

adverbs ending
in-Iy

irregular
adverbs

Comparative

faster

Iater

earlier

moreslowly

weII
worse

farther /further
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Present
Positive

I

Continuous With the PIesent ContÍnuous, we often use a time
expression such as now, currently, at the moment, this
year.

With the Present Simple, we can use expressions that
refer to a specific point in time, such as on Tuesday, at
nine o'clock

or adverbs and expressions offrequency such as
usually, always, onWednesdays,three days a week.

You/We /They

H e / S h e / I t

am studying

are studying

is studying

to be an engineer.

to be an engineer.

to be an engineer.

= subject + am / are / Ís + -ing form

Negative

I

You/We/They

H e / S h e / I t

'm not starting the course until
September.

aren't starting the course until
September.

isn't starting the course until
SePtember.

= subject + am / are / Ís + not+ -ingform

O_uestions Short answers

Am I working on Yes, I am.
this project?

Are you/we/they work ingon Yes,you/we/
this project? theyare.

Is he / she / it working on Yes, he / she / it
this project? is.

No,I'mnot.

No,you / we /
they aren't.

No, he / she / it
isn't.

=Am/ are /ís+ subject+. ingform

Note: In short answers we use the full forms am / is /
are in positive responses, and the short forms 'm not I
aren't / isn't in negatlve responses.

We use the Present Continuous to talk about
things that are happening now
things that are happening for a límited period of

time around now.

She's working at the Telford office today.
I'mstudying to be a surveyor.

Remember that we can use most verbs in both the
Present Simple and the Present Continuous, except the
verbs of thinking and feeling such as know, want,Jeel,
think.Iike.

3 Question types

Positive

Have you

There are two main types of questions. Those which
require aYes / No answer, and information or l4lh-
questions, whích ask for specific information.

Yes I No questions

These begin with an auxiliary verb, such as do,am / is I
are,have / has, can, could,wil l, must, etc.

finishedthe
prototype?

Does the prototype work? Yes, Ít does.

Will the designs be ready in Yes, they will.
t ime?

= auxiliary verb + subject + main verb (+ object)

Negative

Haven't you finishedthe
prototype?

Short answers

Yes, I have.

No.Ihaven't.

Doesn't the prototype work? No, it doesn't.

Won't the designs be ready No,theywon't.
Íntime?

= auxiliary verb + not + subject + main verb (+ object)

lnformation 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 s afe, etc.

The que stion w or ds wh at, whi ch, h ow mu ch, and h ow
many canbefollowed by a noun.
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What do you thinkofthis solution?

Howmany machines has thecompany bought?

= question word (+ object) + auxiliary + subject + maÍn
verb

In the two sentences above, the question word is the
object of the main verb. Note that what who,whÍch,
how much,how many can also be the subject of a
question. In this case, the word order is the same as in a
positÍve sentence.

Whích solution worksbest?

Howmany machines areinhere?

Who desÍgnedthe prototype?

= question word (+ subject) + main verb

4 used to, used for, made of,
made Írom
We use usedto andusedforto describe how materials
are used. We use made of and made from to talk about
the materials that a product consists of.

used to
Rubber is used to make the pedals.

= subject + is / are usedto + infrnitive

u'edÍor
Leather is used for making footballs.

= is / are usedfor + -ing form

We can use used to andusedfor ina similar way.
Nylon is used to make / used for makÍng a lot of
dffirent products.

Note: Don't confuse these expressions withbe used to +
-ing form, which means'be accustomed to'.

madeol
Some bottles are made of plastic.

= subject+ is/aremadeof +noun

madelrom
Steelis made fromiron and carbon.

= subject + is / are madeÍrom + noun

Made from emphasizes the result of a process, while

made of simply lists the materials that a product
consists of. However, in practice, these expressions are
often used to have the same meanÍng'

Some bottles are made of / made from plastÍc.
Steelismade oJ / madefromiron and carbon

5 Time clauses
We use when, as, before, afrer 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 whento 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.
Whenyou turn the handle,the wheel starts to move.

We can change the two parts of the sentence around,
butwhen must always come before the first action in
the sequence ofevents.
The wh e e I st arts to m ov e whe n y ou turn the handle.

\Alhen 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 asfor when.
As the whe eI turns, it g enerates ele ctricity.
The wheel generates electricity as it turns.

Note that in the second as sentence, we need to use a
subject the wheel, because by changing the order ofthe
clauses, it is no longer clear what it refers to.

belore and alter
Before and afrer also indicate the sequence of events,
but there is not necessarily such a close time
relationship as with when and as. Before and after
simply indicate that one action happened at an
unspecified time before another.

Again, the position of the time clause can change.

Before you operate the machine, you must read the
manual
You must read the manual before you operate the
machine.
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Trevor BaylÍs developed his clockwork radÍo after he
visÍted Africa.
After he visited Africa,Trevor Baylis developed hÍs
clockwork radÍo'

Before and after canbefollowed by the -ing form
instead of subject + verb.

Before operatÍng the machine, you must read the
manual.
After visitÍng Africa,Trevor Baylis developed his
clockwork radio.

6 Describing function
We use used to, (used)for, used as to describe the
function of an object in positive and negative
sentences, and in questions.

used to + infinitive
Atorch Ís usedto provide light.
Tasers aren't used to protect computers.
Is a baton used to monitor criminals?

(used)for+ -ingÍolm

This expression has the same meanin g as be used to +
Ínfinitive.

Handcuffs are (used)for restraining someone.
The baton Ísn,t (used)for monitoring criminals.
Is a PIN (used) for protecting cards?

Note that although we can leave out used inbe usedfor,
we cannot leave out used in the expression be used to.

Note: Don't confuse these expressions with be usedto +
-íng form, which means.be accustomed to,.

used as + noun
This expression also describes the purpose of an object,
to show that it is similar to the function of another
object.

The belt is used as a weapon.
The handcuffs aren't used as a weapon.
Is the torch used as a signal?

We cannot use this expression if the two objects have
exactly the same function.

w o r @ .

7 Present Passive
One way to describe processes is to use the Present
Simple.

The plastic travels through the barrel.
The mould is now cool.

However, it is more common to use the Passive. This is
because, when talking about a process, it is often not
important or relevant to mention who performs an
action.

Some verbs, such as verbs which do not take an object,
e.g.travel,or verbs of thinking and feeling,e.g.be,
cannot usually be used in the Passive.

wor The plastic ist+aaelW through the barrel.

Present Passive

= subject + am / is / are + past participle

Negative

The plastic isn't melted by the hydraulic fluid.

The screws aren't pushed back bythe ram.

= subject + am / is / are not + past participle

Positive

Thedough iscut

Theloaves areleft

Questions

Is thehopper

Are the loaves

into loaves.

to cool.

Short answers

fi l led withplastic? Yes,itis.

No, it isn't.

sent totheshops? Yes,theyare.

No, thev aren't.

= Am / Is / Are + subject + past participle

Howis the plastic melted?

= O_uestion word + am / is / are + subject + past
n e r f i r i n l p

Although in general contexts the Passive can have 1/
you / we asthe subject, when talking about processes
the subject is generally the pronoun it or they,or a
singular or plural noun.

Note: The Passive can be followed with by íf we need to
clarify who or what has caused the action.
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wÍll
We use wi// to talk
are certain about.

Positive

One sensor will

8 Prediction: wÍII, mdf, mÍght

about future developments that we

stop the driverfalling
asleep.

= subject + will + infinitive

Negative

Traffic congestion will not be an easy problem to
solve.

= subject + wiII not (won'tl + infinitive

Questions

Howwill thecarofthefuture bepowered?
Will thecarofthefuture beverydifferent?

= (question word + ) will + subject + infinitive

mayandmÍght
We use may and mÍght when we are less certain about
future developments, i.e. when we think that
something is possÍble rather than definÍte. May is more
formal than might,butthere is little difference in the
Ievel of possibilitythey contain.

Positive

A hybrid car may / might be the best choÍce'
= subject + may / mighf + infinitive

Negative

AnoÍse-freebike maynot/mightnot bepopular
with bikers.

= subject + may / might + not + infinitive

Questions

Might hydrogen fuel cells get cheaper?

= Might + subject + infinitive

Howmight thecarofthefuture bepowered?

= question word + might + subject + infinitive

We can use the short form mightn,tínspoken English,
but there is no short formfor may not.
Trffic congestion mÍghtn,t be an easy problem to solve.

loor Traffic congestiontreya+tbe an easy problem to
solve.

May is not used when We aÍe askÍng people for their
opinions, in order to avoid confusion with may ín
reouesls.

9 Safety signs and safety advice
There are several ways of giving instructions and
advice Ín safety signs and notices.

No +.Íng or noun
ThÍs is a direct command to the public, and is found on
signs in a range ofgeneral and industrial contexts.
No smoking
No admittance

!mperative
ThÍs type of command is not as strict as no + -Íng,and
can be found in more Ínformal signs, or in safety
handbooks.

Positive

Wear a safety helmet.

= infinitive

Negative

Do not smoke here.

= Do not + infrnitive

The short form of Do notis Don,t'ThÍs is used
commonly in spoken English and in more informal
advice or commands.
Don't keep your mobile phone switched on.

We can use always andneverto make a command
stronger. In a positive command, aiways comes just
before the verb.

Always check the filters.

In a negative sentence, never replaces do not / don't.

Never operate the chainsaw without ear protection.
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must
Must expresses a strong obligation, and authority, and
is used in both the Active and Passive. Remember that
must does not change in the he /sh e / Ítforms,

Active form

You must wear a safety
helmet.

Unauthorizedpersons mustnot usethismachine.

= subject + must (not) +infinitive

Passive form

Eye protection must beworn.

Fireextinguishers mustnot beusedinthisarea.

= subject + must (not)+be +pastparticiple

We can also use always and never with must. In both
the Active and Passive, always andneverfollow must.

You must always wear a hard hat when work Ís going on
overhead.
Personnel must never leave this equipment swítched on.

High visibility clothÍng must always be worn tn thís
area.
Chemicals must never be stored near openJlames.

10 Relative clauses
We use a relative clause as a means of joining two
pieces of informationtogetherwithin one sentence.

The Ultracane is a device.
This device helps blind people.

Relative clause: The Ultracane is a devicewhichhelps
blind people.

A cardiac patÍent is a person.
The person is being treatedfor a heart problem.

Relative clause:Á cardiac patient is a person who Ís
beÍng treatedfor a heart problem,

In relative clauses, we use the relative pronouns who
when the subject is a person, or which when the subject
is an object.

Note that the subject of wh o andwhich can be singular
or plural.
Ultracanes are devices whichhelp blind people.
Cardiac patients are people who are being treatedfor
heart problems.

There are two types of relative clause: defining and
non-defining.

Defi ning relative clause
This tells us information about an object or person that
identifies them.

ThÍs is a scanner which reads books. (= there are several
types of scanner, and this is one that reads books)

There,s the lab technicÍan who works Ín the laboratory
with me. (= there are several lab technlcians, and he /
she is the one that works with me)

Non-defi ning relative clause
This tells us supplementary information about an
object or person. The relative pronoun who or which rs
always precededby a comma.

This is a scanner,which reads books. (= there is only one
type of scanner, and it happens to read books)

There's the lab technician,who works in the laboratory
with me. (= there is only one lab technician, and he /
she works with me)

should / shouldn't
We use should andshould not (shouldn't)to give advice
and to offer an opinion.

Positive

You should keep your password safe.

= subiect + should + infinitive

Negative

People shouldn't download illegally.

= subject + sh ould + not (shouldn'tl + infinitive

Questions Short answers

Should I update Yes,I /you /he / she /it/
my virus protection they should.
software every monthT No,I / you / he / she / it /

theyshouldn't.
= Should + subject + Ínfinitive

tÁIhat shouldI do?

\AIho should I complain to?

= questionword+should+ subject + infinitÍve

11



We do not use the auxiliary do / doestoformthe
negative and questions.
w or They den*+he+rld download illegally . . .
Nor De{+'he+rld... ?

When we use should to give an opinion, we use I think /
I don't think + subject + shou/d.

I thÍnk you should buy the camera with 4 megapixels.
I don,t think chíIdren should play violent video games.

In the second sentence above, it is also possible to say I
think + subject + shouldn't:

I think children shouldn,t play vÍolent video games.

but this form is not as common as the first sentence.

12 Past Passive
We use the Past Passive to talk about systems and
plocesSes Ín the past. As with the Present Passive
(Unit 7), we use the Past Passive when the action is
more important than the agent, or where the agent is
not known.

Positive

Welding was done byhand.

= subject + was / were + past participle

Negative

Cars were not (weren't) inspected by robots.

= subject + was / were not (wasn't / weren't) + past
nr  r t i  r in l  e

Questions

Were designs produced
on computer?

Short answers

Yes, theywere.
No,theyweren't.

= Was / Were + subject + past partÍciple

How were desÍgns produced7

= question word + was / were + subject + past participle
We can use by after a Passive form to say who or what
caused the action in a process.

SupplÍes were ordered by rtaff' not by computer.
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13 Past Simple v Present Perfect
Past Slmple
Positive

I /You /He / She / It / We / They texted her an
invitation.

= subject + Past Simple

Negative

I/ You / He / She / It / We / They didn't in
work Signals.

= subject + did not (didn'tl + inflnitive

Questions

Did you work
mainlyindoors?

Short answers

Y e s ,  I / h e / s h e / i t / w e /
they did.

N o , l / h e / s h e / i t / w e /
they didn't.

= Did + subject + infinitive

We use the Past Simple to talk about an action that
happened at a particular point in the past.

I operated dÍfferent types of equÍpment. (= it is clear that
this person no longer operates different types of
o n r r i n m a n i \

With the Past Simple we can use expressions such as
in + year, month, season, before, andafter.

Present Perfect
Positive

I have seen many changes in
telecommunications.

= subject + have / has + past participle

Negative

She hasn't emailed me today.

= subject + have / has not (haven't / hasn't) + past
partÍcÍpIe

Questions

Have you spent time Yes, I/you/we/they
inthe army? have.

Yes, he / she / it has.

No , I / you/we/ they
haven't.

No, he / she / it hasn't.
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= Have / Has + subject + past participle

We use the Present Perfect to talk about actions or
experiences that happened during a period of time
from the past to the present. It is not important when
they occurred.

I've operated different types of equipment. (= at some
point in this person's life, they have operated different
types of equipment, and possibly still do)

We can begin talking about a topic in the Present
Perfect, then use the Past Simple to add details about
when something happened.

I've worked in Si.gnals since 2003. Before that,I was a
Mechanic.

for / since
We can use both the Past Simple and the Present
Perfect with/or, and the Present Perfect with s ince to
answer the question How /ong7

for + períod of time, to say how long a period of time
Iasted:for eight months,for two hours
sÍnce + point in time to say when a period of time
started: since 2 o' clock, since 1.993, since yesterday

Present Perfect: I've been here for a few months.
Past Simple: Iwas inthe armyforfouryears.
Present Perfect I've worked here since I was eiahteen.

14 |ob ÍequiÍement'
In addition to the functions of giving instructÍons
(Unit 9) and advice (Unit 11), we can use must and
shouldto describe essentíaI characteristics that are
necessary for a job or role.

must
Positive

Candidates must speak French and German.

= subject + musf + infinitive

Negative

Applicants mustn't have less than three years'
experrence.

= subject + must not (mustn'tl + infinitive

Here, mustn't = it is a requirement of the job that
candidates do not have less than three years'
experience. Do not confuse this with don't have to +
inf,nitive, which means that something lsn't
necessarv.

Short answers

Yes,I / you / he I she / it /
theymust.

No , I / you/we/ they
don't have to.

No, he / she / it doesn't
have to.

Questions

Must candidates be
British nationals?

= Must + subject + infinitive

Note that in negative short answers, we say don't have
to rather than mustn't,because we want to say that
somethÍng isn't necessary.

should
Positive

You should have experience of working with
this system.

= subject +should+ infinitive

Negative

Applicants should not (shouldn't) have a hearing
disability.

= subject + should not (shouldn'tJ + infinitive

Questions Short answers

Should applÍcants Yes,I /you / he / she /
have a knowledge of public it / they should.
health issues? No,I / you / we / they

don't have to.
No, he / she / it
doesn't have to.

= Must + subject + infinitive

Note that the negatÍve short answer is the same as for
must. Must is generally stronger than should, and
means that a requirement is essential rather than
merelv desirable.
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15 Phrasal verbs
Phrasal verbs consist of a verb + adverb or preposition,
such as in, out, up, d own, off on, which combine to form
a single meaning. Phrasal verbs are used very
frequently in both spoken and written English.

The meaning of thetwowordstogether is not always
clear, for example put off = to postpone or to delay.
Some phrasalverbs have more than one meaning:

carry out = to perform an action
carry out =totake awayortotake outside

One verb can be combined with different adverbs or
prepositions to make different phrasal verbs, e.g. set
ofiset out, set up.

When phrasalverbs have an object,the position of the
object changes, ifit is a pronoun.

Try to work out the answer.
oR Trytoworktheanswetout.
svt Tt1ttoworkítout,
nor Tryto+rerftetÉ#.

Otherverbs inthis group include:
carry out,close down,cut down,fiIlin,find out,give up,
look up, plug in, print out, put on, set up, shut off, switch
on / off,take ofitum dourn / off,work out

However some phrasalverbs must putthe object
immediately after the phrasal verb, e.g.

Lo ok f o r th e ínformatÍon,
Lookforít,
NoT l€efriÜbr'
11s1 W
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Listening scripts
Unit t

Listening - Technology and
work
I

I can get patients'lab results - blood and
biochemistry - through the Health Service
intranet. No delays, no need to wait for
paper copies. It's much faster.

2
My students can use the Internet to
practise their German. They exchange
emails with German students - half the
time in English, half in German.It's more
realistic. And I can use the Web to get up-
to-date material in German. I have a
satellite receiver at home so I can watch
German TV and record programmes for
use in class.

3
People pay with plastic. Now it's more
cards than cash. it's safer because there's
less money in the shop but I have to pay
the card companies each time. And l don't
get my money if someone uses a stolen
card.

4
It's not good. My sales are much worse.
Instead of buying CDs, people download
individual tracks from the Internet.

Pronunciation - Word stress
1 machine
2 machinery
3 mechanics
4 mechanic
5 mechanical
6 technical

Unit 2

7 technician
8 technology
9 electron

10 electronics
11 electrical
12 electrician

Listening -The course - paÍt I
I=Interviewer. A=Alec
I You're doing an HND inCivil

engineering. How long does that last?
A It's a two-year course.
I And what stage are you at now?
A I'm in the second semester of the first

year.
I Howmany students are inthe group?
A There are eight, all men.

I Why did you decide to do this course?
A I left school at seventeen and started off

as an Architectural Technician and . ..
I What didthatinvolve'beÍngan

Architectural Technician?
A Doing all the technÍcal drawings for the

architects, things like that. We used a
program cal led Autocad.

I Andwhattookyouintothatl ine of
business?

A We11, I was interested in architecture.
My best subject at school, the one I
enjoyed most, was Graphic
communÍcation. I decided to try to get a
career usÍng that. So, I went into an
architect's office and was there for four
years before I decided to start my HND.

The course - part 2
I Tel lme aboutyourtimetable.
A I have classes three days aweek-

Monday, Wednesday, and Friday, and
Self-study on the other days.

I Which subject appeals to you most?
A Erm, the Theory of structures. I really

enjoy it. That's twice on a Monday -

Monday morning first thing and on
Monday afternoon.

I What do you like about it?
A I like the maths and physics side of it,

how the structure actually works.
I Is any of the work inthe labi
A We've got Materials this semester.

We're in the lab every week - testing
concrete and that sort ofthing. On
Fridays, there's Project work from 11.i5
for most of the day. I've been at a
structural engineering company
learning how a civil engineering
nÍ^ ip .+  i c  Í l ] n

I What'sthecompanyworkingon?
A They're turning an old office building

into a nightclub, restaurant, and five-
star hotel. It's interesting to get on site
and to speak to the engineers.

I What,s Complex communÍcations on
Wednesday?

A Before and after lunch? It's about
Ianguage. You have to pick something
to do wÍth engineering and write a
report about it. Then present it to the
other students.

I Whathaveyouchosen?
A I'm doing a project on a new brÍdge over

the Forth, right here in Scotland. There's

a lot ofpublic opposition.
I  Doweneedanewbr idgeT
A Yes, the research I've done shows the

present bridge is carrying ten times the
amount of trafflc it was designed for.

I What's Fluid mechanics on Fridav
morning?

A Er, it's how fluids behave, water
pressure on pipes, and that sort of
thing. It's one ofthe hardest subjects.

I Doyoufindyou have a lot ofworkto do
outside the courseT

A Yes, it's not particularly hard but it's
constant.

I  Andhowis i tassessed?
A It's modular, continuous assessment.

You have to pass all the modules.

The course - part 3
I What do you hope to do at the end of

your course?
A Well, I want to go on to do the degree.
I What kind of degree willyou take?
A I d like to do Structural engineering, a

BEng. I've got acceptance from two
unÍversities. I can start once I,ve
finished one year of my HND.

I Howlongwil l i ttake?
A lt's four years for a BEng.
I When you start work as a CivÍl

Engineer, what do you want to build -

houses or big structures like bridges
and roads?

A I'm more interested inthe bie
structures lÍke bridges.

I You may have to go overseas for that.
A That's one reason why I chose this

career. That you can travel. There's a lot
ofopportunitíes to go overseas.

Pronunciation - Stront and
weak forms of auxiliary verbs
1

Does Alec like Maths? Yes, he does.
Is he in his first year? Yes, he is.

3
1 Is he studyingto be an engineer?

Yes, he is.
2 Arethere anywomen in his class?

No, there aren't.
3 Does his coursetaketwo vears?

Yes, it does.
4 Can he start a degree after six months?

No, he can't.



5 Hashe got acceptancefromtwo
universities? Yes, he has.

6 Does he have to pass all the modules?
Yes, he does.

7 Will it take him four years to complete
the BEng? Yes, it wil/.

8 Has he got any lab work on his course?
Yes, he has.

Unit 3

Llstening -The design process
I start with a design brief- a description
ofthe problem I'm going to solve. ln this
case, it's to design a backpack for cross-
country skiers. Then I investigate, and do
some research about cross-country skiers,
the things they need to carry and the
weight they find comfortable. I also think
about the best choice of material -

waterproo{ hard-wearing, easy to work
with. Next, ] sketch dÍfferent shapes for
the backpack and choose what I think is
the best solution. I transfer my sketch to a
computer to make a proper drawing with
a1l the dimensions in place. Then, I ask a
companyto realize it and make up some
prototypes to test how well it works.
Finally, I compare the product with the
brief. I evaluate it by asking questions like:
Does it meet all the requirements? Can I
make it any better, or improve it somehow?

Listening - Working
with design
A KarI
I design practical products for use in the
home, especially the kitchen. When I'm
designing, I think about the function of
the object and how people will use it.
Then I sketch my ideas on papeÍ, starting
with the shape. I make lots of these rough
drawings until I get the shape that I want.

B Martin
I'm an industrial designer.I design mass-
produced products. I always have to
balance what people need and what it's
possible to make. I start with a sketch and
when I'm happy with the result,I plan the
basic layout on a computer. Then I print
out technical drawings to make
templates. i use the templates to cut out a

model in foam plastic. This gives me an
idea ofthe shape and look ofthe object.

C Hilary
I'm a product developer. I have to work
with the desÍgners on the one hand and
the manufacturers on the other. And I
have to keep both ofthem happyto get
good designs which can be produced at
prices people can afford. I get the
drawings and models from the designers,
talk to the manufacturers about the
production, and work out the costings.

Unit 4

Pronunciation - lntonation for
questions
I

Where are you from?
What do you studyT

2
Are you ItalianT
Do you speak EnglishT

3
A What materials do we use for ski poles?
B Aluminium or carbon-fibre,l think.

What are footballs made of?
A I'm not sure. Is it leather?
B Yes,l'm certain. What's used to make

bobsleighs?

Listening - Exchanging
information
A OK, so tell me about the skateboard.
B Right.The bodypart is the deck.
A What's it made of?
B Plywood. This means it's light and

strong.
A OK. What's the difference between the

front and back?
B The front Ís cal]ed the nose. And the

back is the tail.
A Nose and tail. Right.
B There's an angle oftwenty degrees.
A WhatforT
B It helps the skateboarder perform

tricks.
A Cool. So, what about under the board?
B These things are the trucks.
A What aretheymade of? Metal?
B Yes- sometimes it's titaniumfor

strength. The top is called the baseplate.
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The bottom is the hanger.
A Got it. And the wheels - thev're plastic,

right?
B Right. They're made of polyurethane.

The hardness varies. Very hard wheels
are good for performance. Is that it?

A What about these? Are they springs,
like a car suspension?

B Oh yes, they're called bushings. They
help you to turn the board . ..

B ... I think I know a bit about the
snowboard.ls it made of fibre-glassT

A Yeah, partly. But wood is used for the
core.

B Really? How come?
A It gives the board strength but keeps it

light. And it makes it flexible.
B OK. Is itthe same on both sidesT
A The base, the bottom, is covered with a

kind oftough plastic.
B What's it ca11ed7
A P-tex.It helps the board slide but it's

wear-resistant.
B RÍght.Important on snow. What about

the edge? Is it made ofp-tex as wellT
A No, that's steel. It helps the board grip

the snow.
B When it turns and does tricks?
A Yeah,lsupposeso.
B OK. Oh, andthese straps - are they

made of nylonT
A Yeah. They're called bindings. That's it.

Unit 5

Switch on
This is a wind pump. It's used for pumping
water from under the ground. As you can
see, it's a very simpIe mechanÍsm. The
wind turns the blades. This rotary
movement is converted into an up-and-
down movement by the crankshaft - just
like the crankshaft in a car engine. The
piston of the pump is connected to the
crankshaft. As the blades rotate. water is
pumped from the well.

It's used in the developing world, for
example in AfrÍca and in parts of India.
This particular wind pump is in Kenya. It
can be used to provide drinking water or
rnraiar fnr nrnn<

This is an example of appropriate
technology. It's low cost.It doesn't use
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expensive fuel. it's made from inexpensive
materials and it can be repaÍred easily.It,s
the righttechnologyforthe situation.

Pairwork
This is a solar water distiller. It's actually
quite easy to make. It's for producing
clean, drinkable water from dirty water. It
uses the heat ofthe sun. The stili is filled
with dirty water via the inlet at the base.
The black bottom absorbs heat fromthe
sun and warms the water. The reflector
increases the amount of heat reaching the
water. The heat helps to kill anything
harmful in the water. The hot water
evaporates and condenses on the inside of
the glass cover. This condensed water is
clean and safe to drink. The cover is tilted
to the south so the condensed wateÍ luns
down and collects in the fresh water
trough. With a glass cover of about a
square metre, the still can produce almost
four litres of clean water every five hours.
You have to clean out the stili regularly to
remove any sediment, but you can also
use the cleaning water to irrigate piants.

Pronunciation - Numbers
and quantities
I

a three point one fourtwo
b elevenhundred andfiftymillimetres
c twohundred andfiftymegabytes
d sixtygigabytes
e sixteenkiiohertz
f thirtymÍiliamps
g zero degrees Celsius
h seventy-three per cent
i twelve volts DC
j tentothepowersix
k tento the power minus twelve
I aratiooffortytoone

2
a minus two hundred and seventy-three

point one five degrees Celsius
b ninety-five point eight megahertz
c one hundred andtenvolts AC
d twotothepowertwenty
e one million, forty-eight thousand, f,ve

hundred and seventy-six
f aratioofonetoeight
g sixteen millimetres
h zero point zero one
i thirteenpointfivepercent
j two hundred and fifty-six gigabytes

Unit 6

Listening - Crime-fi ghting
equipment
As a police offrcer, technology helps me
work safely and more effrciently. Every
police ofícer who,s out on duty carries, or
wears, plenty of equÍpment _both ]ow-
tech and high-tech. For example, we all
carry a torch. It's lightweight and metal, so
not easily broken. It's very useful. A lot of
incidents happen in dark places, and you
can use it to signal to traffrc if there's a
traff,c accident at night.

We all have handcuffs - still the simplest
way to restrain someone. You can cuff
theÍr hands together, or cuff themto
something solid like a gate or even to
another person. The type we have are
called'quickcuffs' because you can use
them very easily.

In the UK, not all police officers are
licensed to carry firearms - guns and so on
- but all of us have batons. They're made
from polycarbonate so they're strong but
not heavy to carry. They extend to keep
people at a safe distance. We also have CS
gas canisters.lf someone gets violent, CS
will incapacÍtate them for a short time.
And we wear knife-proof vests, a kind of
body armour made of Kevlar.

Some police forces are experimenting
with stun guns, tasers, for use against
suspects armed with a dangerous
weapon,Iike a knife. They give a powerful
electric shock.

We all carry radios so we can contact each
other and polÍce headquarters at any
time. We can get help quickly or
information about a suspect. And of
course, we all have a notebook. The
function ofthat is obvious!

Unit 7

It's myjob
I work in a iarge plant bakery. We make
bread for supermarkets. Most of the bread
people eat in the UK comes from plants
Iike this. My job is to keep the plant
running, to maintain all the machinery. If
anything goes wrong, it's my

responsibilityto get the plant going
again.

The entire process is computer-controlled.
These are the main stages. First,225
kilogrammes of flour, water, yeast, fat, and
other ingredients are mixed in a steel
mixer for three minutes to make dough.
Then the dough is cut into loaves, put into
tins and ]eft for 54 mÍnutes in a prover for
the yeast to work. After that, the loaves are
baked in giant gas ovens for precisely 21
minutes. Next, they're left to cool for 110
minutes, and then taken out of theÍr tins
using suction. Then they're sprayed with a
chemical to keep them fresh longer. Next,
the loaves are sliced in a high-speed slicer
with giant saw blades. Finally, they're
wrapped by the wrapping machine and
sent to the supermarkets.

The process never stops. Our bakery
produces 10,000 loaves per hour-that's
240,000 per day!

Unit 8

!t's myjob
I work for a Po]ish company whÍch
converts diesel engines to run on natural
gas. They're used in forklifts and tractors,
but mostly in buses. Diesel-engine buses
can produce a lot ofpollution. The air
quality in city centres is often quíte poor.
Natural gas-fuelied engÍnes are much
cleaner than diesel. The work that we do is
helpÍng to improve the air quality in our
cities.

In the past few years, we've started to
build gas-powered generators. They
produce up to 100 kilowatts. They run on
bio-gas from sewage treatment plants.
They produce all the power the plant
needs, and more. When there's a power
cut, people find it a bit strange that the
sewage plant has all its lights on.

I travel quite a lot in my job.l help to
install new generators all over the country
and to provÍde support for bus companies
who use our engines. We're planning to
export to other EU countries so I might
have more opportunity to travel outside
Poland and maybe use my English.

t



Pronunciation -
Corrective stress
I

A Electric motors aren't very efficient.
B No, electric motors are very efficient.

2
I
A Hybrid cars have a diesel engine and an

electric motor.
B No, hybrid carshave a petrol engine and

an electric motor.

2
A Hydrogenfuelcells are cheap.
B No, hydrogen fuel cells aren't cheap.

3
A Most car drivers are happy to use public

transport.
B No, most car drivers aren't happy to use

n r  r h l i n  i v a n c n n r t

A

A LPG cuts down pollution a lot.
B No, LPG cuts down pollution a lÍttle.

5
A ASVs are more dangerous for

n a i p c t r i e n c

B No,ASVs are safer for pedestrians.

6
A Solar-power is the answerto our

transport problems.
B No, solar-power isn't the answer to our

transport problems.

7
A Air travel is good for the environment.
B No, airtravel isn't goodforthe

envrÍonment.

8
A Trains and cars are examples of public

transport.
B No, trains and buses are examples of

n r r h l i n  t r an<nn r t

Unit 9

It's myjob
I'm self-employed but I work with three
other guys as a gang - that's like a team.
We get contracts from construction
companies, maybe a few weeks, maÉe a
year. It depends onthe size ofthe
building. You have to be prepared to travel
wherever the work is but the monev is

good. There are bonuses too, for finishing
ahead ofschedule.

What we do is we build the steel frames of
all sorts of buildings.l've worked on
supermarkets, warehouses, and multi
storey bulldings, including one that was
?O  c f n r c r r c  h i oh

Everything is pre-fabricated. The steel is
cut to the right size and drilled before it
comes to the site. We have to bolt or weld
the pieces together. It sounds easy but try
lining up a one-tonne girder swinging
from a crane on a winter's day when
you're a hundred metres up! We like to
work fast, and to do that you need ground
people who make sure everything reaches
you in the right order, and a crane
operator who can deliver on the spot -

right where you need it.

On atypical day,l could be working a
twelve-hour shift. If you're high up, you
don't come down for tea-breaks.
Everything you need is up there - canteen,
toilets.

Is it dangerous? Well, yes, but there are a
lot of safety precautions. We have to wear
a safety harness with a lÍfeline. There are
safety cables slung round whichever floor
you're working on, and you clip on to one
as soon as you start. There's a safety net
underneath the floor untii the deck is
down. For me, the most dangerous time is
moving the girders into the right position.
You could be crushed.

I d like to set up my own construction
company eventually, and employ others
to do thÍs kind of work.

Pronunciation - Stress in long
words (1)
I

a aluminium
b component
c construction
d defective
e installed
f powered

precaution
prefabricated
reinforced
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Unit 1O

It's myjob
My special area is electronic assistive
technology, or EAT for short. I work for a
company which makes equipment to help
severely disabled people. I mean people
who can't walk, people who have very
limited movement - perhaps they can
move only their head.

We make equÍpment which helps these
peopie to live as independently as
possible. By moving their chin, by blowing
down a tube, or simply by speaking, they
can send an email, adjust the temperature
in the room, or operate a TV

In this kind of work, you need a
knowledge of mechatronics. That's where
mechanics, electronics, and soft ware
engineering meet. Take a page-turner, for
example. It's a device which turns the
pages of a book or magazine. The input
can be a pneumatic switch - that's a
switch worked by air pressure. You
operate it by sucking or blowing down a
tube. These signals are Ínterpreted by a
microprocessor which controls the
mechanism which turns the pages. That
mechanism uses electrical and
mechanica] devÍces. All three branches of
engineering combine to make it work.

It's an exciting job. Each development in
technology means new possibÍlities for
disabled people.

Pronunciation - Linking words
t a door opener

3
1 a curtain opener
2 a window opener
3 apersonalalarm
4 a remote control
5 a light switch
6 a domestic appliance
7 agearbox
8 adieselengÍne
9 a digital radío

10 anMP3 plaver

j skyscraper
k temperatures
I visibility

eme ro cn r i pq' "  ' ' _  b _ _ ' " -  -

kilometre
horizontal regulation
polystyrene unfamiliar
helicopter supermarket
operator

o

h
i

3
1 appÍopIiate

developing
automatic
exploration
designated
geneÍatoÍ
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Unit lt

Listening - Opinions
I=Interviewer, M=Max, S=Sam
I Max,howdoyoulistento music?
M Live. of course. but I also listen to music

online. I go to Napster and search for
music I like.

I Can you listen first and decide Íf you
want to pay for a trackT

M Yes, if you don't like it you can skip it. If
you do like it, you can download it to
your hard drive or burn it to a CD.

I Sam,howdoyou l istento music?
S CDs, albums, MP3 player, minidisks

sometimes, and online. You can have
music now anytime and anywhere you
want it.

I What's so special aboutthis wayof
l isteningT
You can make your own music library
on your hard drive or MP3 player. You
can have a playlist oftracks you listen to
when you get up, or a playlist for when
you travel to work, or when you want to
relax in the evening. Some MP3 players
will decide what you like listening to
and arrange the tracks for you. You can
exchange tracks with friends - it's illegal
but everybody does it.
I read that more than seven miIIÍon
people here in BrÍtain regularly
download their music from illegal sites.

M That's just theft on a huge scale. It's
damaging music - musÍc for the future'
It cheats the musicians and the
recording companÍes. People who
download illegally are buying fewer
albums and far fewer singles. It's
hurting the music industry.

I Is it justteenagers who're doingthis?
M No, it's all sorts of people.
I What shou]dthe musÍc industrydo?
M Set up their own sites for selling music

online. Go after anyone who downloads
illegally.

I Whatdoyouthink,Sam?
S CDs are over-priced. I don't see why we

shouldn't share tracks with friends.

Listening - Describing changes
L=Laura, J=Journalist
L Well, we're much more effrcient now.ln

the past, cans were made from three
pieces of metal: sides, top, and bottom.
Now, it's just two. The sides and bottom
are made from one piece.lt's a much
faster process and less metal is used. We
used to get 50 cans from every kilo of
aluminlum, now we get 75 - and half
the aluminium is from recycled cans.

I OK. What about other changes? Is there
anything the average customer would
notice?

L Well, we've introduced pull tabs on all
our range, so can openers aÍe almost a
thing ofthe past. in the past, paper
labels were applied at the canning
plants. Now we can print dÍrectly onto
the can whatevel our customeÍs want.

J What about yourworkforce? Any
changes there?

L our workforce Ís smaller. About half
the number who were emploved ten
years a8o.

Customer care -Working on a
help desk
J=John, A=Alex
J Hello. Help desk, John speaking. How

can I help?
A Hi, it's Alex from Accounts. We've got a

problem with our prÍnter.
J Whatmakeisit?
A lt's a Hewlett Packard.
J OK,it 's anHP.What model is it7
A lt's a Laserjet 2400.
J Thanks. What exactly is the problem?
A I had a papeI jam. I've cleared Ít but it

won't print and the orange light is on.
J Mm-hm. Is there paper in the printerT
A Yes,I,verefÍl ledit.
J All right. Inthe bottomleft of your

screen you'll see the'Start'button. Click
on it. Choose .Settings] then,PIÍnters,'
OK?

A Yes.
J You should see your printer listed.

Double click on it. What does it sav
under'Status'?

A Er,'Printing paused'.
J Ah, click on'Printer'and choose'Purge

print document'. That should clear it. It
may take a few seconds. Then try to
n Y i n +  ^ ^ ^ i á

P r  r r  r L  a6a r r  r .

A ... OK, ah,that's cleared it.Thanks a1ot.
Bye

J Noproblem.Bye.

Pronunciation - .ed Íorm of
verbs and words with silent
letters
I

1 constructed
2 controlled
3 customized
4 damaged
5 disabled
6 flnished
7 integrated
8 invented

9 mixed
10 operated
11 planned
12 produced
13 reflected
14 searched
15 worked

2

/t/
flnished mixed produced searched
worked
/dt
controlled customized damaged
disabled planned
/ i /
constructed integrated invented
operated reflected

5
1 lÍstening 4 pneumatic 7 would
2 might 5 should
3 modeliing 6 vehicle

Unit 13

It's myjob
I'm a Telecommunications Technician. I
work for a company which provides
phone systems for business use,
especÍally banks. I,ve been wÍth the
company for eight years. Before that, I was
in the army for four years. I joined when I
Ieft school.l was in Signals. Theytrained
me to set up and maÍntain mobÍle
communications equÍpment - satellite
dishes, antennas, VHF radios, that sort of
thing. I enjoyed my time in the army -

mostly because I travelled quite a lot. I've
been to Norway, Kenya, and Belize.

I've seen quite a few changes in phone
systems. We've replaced copper cables

Unit 12
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with fibre-optic networks. The most
impoftant one now is the change to VolP
That's Volce over Internet Protocol.
Basically, it's a system that allows voice
signals to be sent via the Internet. You can
make long distance calls cheaply.

In general, telecommunications
equipment has become more complex,
more powerful in the data it can handle -

and lighter. My job used to be 70% brain
and30% muscle. Now it's 90% brain and
10% muscle!

Most of my work is lndoors though. It's
not just installing and testing equipment
- I have to explain to clients how to use
the new systems. Being able to explain
quite compllcated technology in simple
terms is an important part of my work.
That's one of the things I enjoy most.

Sometimes I have to work outdoors to
bring a line into a building or fix a dish on
the roof. It's great in summer but it's not
much fun if it's pouring with rain!

Pronunciation - Past Simple v
Present Perfect
1 They've spent time in the army.
2 I've texted him an invitation.
3 He's faxed me a reply.
4 Toddphonedtheoff ice.
5 She emailed me twice.

Customer Gare - Explaining in
simple terms
The CD and the DVD are both types of
media for storing information. Erm, they
look exactly the same. They're the same
size and shape but they have different
storage space. The DVD can store a lot
more than the CD. Erm, so you would tend
to use CDs for storing text and sound
whereas if you want video, which takes a
lot more space, you would tend to use
DVD. The way that the information is
stored on CDs and DVDs, written to them
and read from them, is different so you
need different drives for reading and
writing to them. Both of them are optical
devices. They use laser light. A DVD drive
can read and write to CDs but a CD drive
can't read or write to a DVD.

Pronunciation - Stress in long
words (2)
1
a computer I prototype
b co-operative h simulator
c download i supercomputer
d hrrdrerrl ie i  telF.ommunications
e microprocessor k ultrasound
f netrnleum I vihrate

2
animatol enviÍonment
anticlockwise indicator
^^-^^i+., ,-{^-natiOn
L d P d L r  L y

dependable motivated
development peripheral
energetic simulation
enterprising ventilated
enteftainment

Speaking - f ob interview
I=Interviewer, A=Applicant
I What experience do youhave inthis

kind of work?
A I,m a skÍ]led carpenter and l,ve done a

lot of work making displays for
exhibitions and conferences. It's quite
similar to stage work.

I Doyou have anyexperienceworking
with l ighting or sound systems?

A I was a roadie with a rock band for six
months. The band didn't last very long
- they weren't very good - but I got a lot
of experÍence with sound systems.

I We're looking for someone who's
prepared to travel for at least four
months each year. Would that be a
n rnh l pm  f n r r r n r t )

A No,l'm single at the moment, and I like
travelling.

I Why do you think you're the right
np r cnn  f n r  i h c  i nhT

A I've got relevant experience. I lÍke
vaÍiety in my work. I,m good at
nrnhl pm -<nlrr i  n o- - '  '  ' _ ' o '

I Are there any questions you would like
to ask us?

A Yes, how many technicians do you
employ? And, of course ...

Listenin g - Predictions
I=Interviewer, L=Lianne, S=Stefan
I This week onThe monitor,we have

Lianne Bradley and Stefan Werner with
us. They're both futurologists. They
advise companies on the most lÍkely
future trends. Our topic is the future of
technology. Lianne, what's your view
about the way things will go?

L On the plus side, good things will
happen in health. Computers willf,nd
out what's wrong with us by asking
questions and carrying out tests. Robots
will operate on us with better precision
than humans. However, as always with
technology, we'll find new military
uses. We'll get better at killing each
other from a distance with unmanned
aircraft and smart weapons
programmed to recognize their targets.
In telecommunications, we'll make our
phone calls through the Internet.
Everybody will be able to be a reporter.
If you see anything important, you'll be
able to transmit it to the rest of the
world. In computing, the keyboard will
disappear. Everything will be voice-
operated. In our homes, we might also
have voice-operated domestic
appliances. We'11 tell the oven how we
like our pizza and it will remember the
next time we ask it to bake one. I'm not
optimistic about the developing world.
Poorer countries will fall further behind
unless they can invest heavily in
education.

I Mm-hm. Stefan,where doyouthink
there'11 be big changes?

S The greatest changes will take place in
iT. I'll name just a few. Computers will
be faster and more powerful, and
they'll be everwvhere including in the
clothes we wear. Wearable computers
will give us directions, act as phones,
and search the Internet for information
we want. They'llfind real answers, not
just a list of web pages to try. On the
downside,l expect digital crime will
increase. For example, stealing
someone's identityto get into their
internet bank account or creating a
virus to close down a business. In

Unit 14 Unit t5



130 Listening scr ipts

tÍansport, I think we'll see the
development of cheaper fuel cells so
that cars and motorbikes can run on
hydrogen.I don't agree with Lianne
about the developing world though.
Developing countries wÍll go straight to
the new technologies without working
through the old. We've seen this already
with mobile phones Ín Africa. Instead
of developing lots of expensive land
lines first, African countrÍes have gone
straight to mobile phones. New
technologies will help to produce better
crops and will require little expensive
energy.

I Thanks, and speaking of energy, how do
you both suppose energy requirements
will be met in the future?

Pronunciation - Linking in
phrasal verbs
1

Set it up.
Cut them off.

2
1LÍne t hemup .
2 Give it up.
3 Work it out.
4 Switch it off.
5 Find it out.

6 Shut it down.
7 Startitup.
8 Printthemout.
9 Plug it in.

10 Turn it on.



Clossary l3 l

Glossa ry
Vowels

function a l hybrid
accuracy cool i lo download
ch ip evaluate coil

network buckle exDenence
al loy convert bear ings
hardware gr i  nder secu rity
bonding delay

former oonuS

Consonants

pu l ley fue l hopper
ba rrel v irus model
tagging thrust antenna
d i sh leather bonding

code su pport laminate

8np superv ise

rJ charge d i sh yeasr
d3 joystick corrosion wear

accelerator /ek'selarertc(r)/ n the foot
pedal of a ca r that controls the
sDeed

accuracy /' lckjarosi/ n precision,
exactness, or correctness

adaptor /a diepta( r)/ n a device which
al lows e lectr ica l  equipment to be
used in condi t ions otherthan those
it was designed for

aerodynamic /, ecradar' niemrk/ odj
des igned to reduce wind res istance

affect /e fekt/ yto influence
something or cause a change in
something

alloy l 'teltl n a metalthat consists of
two or more different metals mixed
together

animator / 'anrmelte(r)/  n an art is t
who makes drawings or models
appear to move as if they were alive

antenna lzen'tenal n an aerial for
sending or rece iv ing s ignals

architecture /'o:krtektJs(r )l n the
sc ience of  des igning bui ld ings

artif icial I ,a:tr'frl l l adj made as a copy

of something natura l ;  man-made
assembly l ine /e 'sembl i  lurn/n an

arrangement of  machines and
workers to create a oroduct

automatic /,o:tc' mtetrk/ adj able to
work by itself

automaticalfy I,c:Ia' ncltkli l adv
work ing by i tse l f  wi thout human
intervention

barre l  / 'brr  re l /  n a hol low, usual ly
cy l indr ica l ,  machine part

bearings l 'beartlezl n machine parts
that are designed to reduce friction
between moving parts

blade /blerd/ n the cutting part of a
machine or too l

bf  urred v is ion / ,b ls:d 
'vr3nl  

n inabi l i ty
to see th ings c lear ly

body armour /'o;ma( r)/ n protective
covering

bonding / '  bondr l /  n st ick ing th i  ngs
together us ing adhes ive

bonus / 'boones/ n an addi t ional
amount of money added to wages
as a reward

brieÍ lbril.l n instructions and
information given to somebody
before they do a piece of work

broadband /' bro:clbiend/ n a system
that a l lows large amounts of
e lectronic data to be sent at  h igh
soeed

buckle / b,rkl/ yto be forced out of
shape by heat

CV / ,s i :  
'v i : /  

n (curr icu lum v i tae) a
written record of you r ed ucation a nd
thejobsyou have done thatyou
send when you a re a pplying for a job

CADCAM /' ktedkien/ n Computer-
a ided des ign and Computer-a ided
manufactur ing

calculate /'krclkjolert/ vto use
numbers to f ind out a tota l  number,
amount,  d istance,  etc.

career /ko'ria(r)l n a job or profession
for which you are trained

carpentry /  ko:psntr i /n making
th ings f rom wood;the work of  a
carpenter

charge (batteries) / tJo:d3 
'b'detrvlv
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to cause batter ies to take in and
store electricity

chip t1.1 1; ' , ' '  n a smal l  e lectronic
component conta in ing an
integrated c i rcu i t ;  a microchip

CIM r s i :  i l r  
' c lur 'n 

Comouter-
integrated ma nufacturi ng

c ladding k l ier l r r l  n the mater ia l  used
for the external  l in ing of  the
bu i l d  i ng

c l ip k l rp n a short  p iece of  a longer
record ing of  sound orf i lm

CNC , , s i :  c r r  
' s i : i  

n  Compute r
n u mer ica I  contro l

code kr,rrl n a set of programme
i nstruct ions

coi l  , 'krr l r  n wire formed into a
cont inuous ser ies of  c i rc les to carry
a n e lectr ica I  cu rrent

cof ou r-bf ind i ' k r lo b lrr r rr rl i adj unable
to see the difference between
certa in co lours

compatibf e k;rrn'pie 1 rblr adj ableto
work together

competences "knu.rl. lrt:rnsr t n the
a b i l i t ies or  sk i l l s  needed for  a
pa r t i cu l a r t a sk  o r j ob

complex r' k rrrn plck si a dj complicated;
no t  s imp le

composi tes ' 'konr l ' rosrts '  n f ibre-
re i  nforced p last ics;  mater ia ls  made
uo of  d i f ferent mater ia ls

compress krrn prcs yto make
computer data take up as l i t t le
space as poss ib le

compress ion konr 'prc. l  n nthe
process of forc ing a substance into
less space,  and therefore increas ing
i ts  internal  Dressure

computerf i le  'konr '1- l . iu: to l i r r l '  n a
collection of information stored
unde r  a  Da r t i cu l a r  name i n  a
comouter

congestion ' krn cl3cst.ln n the state
of being too full oftraffic

construct ion ' 'kcn strrk. l  n '  n bui ld ing;
the work of  the bui ld ing industry

convert  '  kort  r : l : t i  vto change
somethi ng from one form or system
to another

cool  kLr: l  vtotransfer  heatfrom
someth ing

corrosion k;:r r:ri i3n n destruction or
damage caused by chemica l  act ion

cost ings i 'knstrr lz/  n a ca lcu lat ion of
the cost  ofdes ign and manufacture
ofa product

course i l ir:si n a programme of study
in a part icu lar  subject

crankshaft  
'kncr lk . lcr : l i  

n the main
shaft  of  an engine,which is  dr iven
by the cranks or cam rods and
transforms rotating movement into
up and down movement,or  up and
down movement to rotat ing
movemenT

customized'k rstorn l r rzr l  adj  bui l t  or
changed accord ing to what a
pa r t icu la r  customer wa nts

deck ing 
' r lckrr .1,  

n sheets of  mater ia l
used to make a o lat form

defect  
" 'c l i : lL 'kt ,  

n a faul t  or
im oerfection

delay r l r  lcr  n a problem that makes
something s low or late

detect /clr tckti yto notice or discover
something

dish t l r l  n a d i rect ional  antenna with
a concave surface

domestic appliance /cl;r nrcsttk
r  l . r l l r ons  na  mach ineo rgadge t fo r
use in the home

download /'cl lrr lnloiicl/ y to tra nsfer
data to your com puter from the
I nternet

efficient /r' l i. l nt/ odj worki ng wel I or
quick ly ,without waste

engage (gears) , ' tn 'c lcrr l l '  y  wnen
gea rs engage, they fit together a nd
sta rt to work

escape r' ls' kcrl 'r. ' vto get away from
someth ing

evaluate /r ' r ' ie  l . iucr l /  vto judgethe
value of  something

exhaust gas Lr(l z.-t:st c;lcs/ n waste gas
discharged from an engine

exper ience /rk s '1- l ror ions/ n knowledge
gained by doing something

exploration ' ',cksplc rcr.l ni n travel
that is  done i  n order to f i  nd out
about new places, tof ind resources
such as o i l ,  etc .

extrus ion cks t ru:1n ntheoperat ion

of producing so l id and hol low
sections by forci ng materia I th rough
a  d i e

ffammable " l lrr:nrobl' adj that can be
set on fire

f lex ibfe / ' l ' l cksrb l , r  adj thatcan bend or
be bent eas i ly

former ' .h:rno( r ' ) '  n somethingthat is
used to prov ide shape,that can be
removed after use

fue l ' l ' ! u : l  n  pe t ro l  o r  o the r  ma te r i a l
that is used to produce power by
b u r n i n g

fuel  ce l l  i  I ' iu: l  sc l .  n a battery which
produces e lectr ic i ty  by combin ing a
fuel with oxygen

funct ion r ' l ,u .1k. l 'n l  n the purpose or
use that something has

games console ,  ( lcnnz ,knrrs .- lo l  n an
electronic device des igned for
p lay ing v ideo games

generate ' tl3cnrr|crt vto produce
electricity

g i rder I  cy:r:c lo(  r ' ) i 'n  a beam, usual ly
stee l , that  br idges an open space

g i veup  ( l r \  \p  v tos top  hav ingo r
do ing  someth ing

globalwarming / , i ; loobl  
'u ' r :nrrr .1/ 

n a
r ise in the temoerature of  the
earth 's  atmosphere

GPS 1,rh i :  1 ' r i :  csr 'n C lobal  pos i t ion ing
system; a system that uses satell ite
signa ls to show you you r exact
oos i t ion

gr inder .  c)rarn i l r ( r ' ) /  n a machine that
uses an abras ive to remove mater ia l
from a hard surface

gr ip /qrrp/ n abi l i tyto hold onto a
surface;the way in which you hold
someth ing  i n  you r  hand

guard rclcr:cli n a safety device that
covers part  of  a machine in orderto
prevent injury

hack ' 'h ie k,  v i f  you hack into a
computer system,you access it
wi thout permiss ion,  for  example in
order to stea l  something

hard d isk i ,ho:c l  c l tskr  / , r  a mass
storage device for d igita I data

hardware,"hu:c l ivco( r) ,  n the
electronic and e lectr ica l  oarts of  a
com ouTer



hoppe r  l t r r p . r l 1  1  na funne l th rough
which p last ic  beads pass to the
barre l  in an in ject ion-mould ing
mach ine

hybr id l r r rb l r r l  adj  (used about cars)
using two d ifferent forms of power

hydraul ic  l r r r r  t l rn l r l '  adj  operatedby
the pressure ofwater or  another
f lu id

image  I t t t t t l t  nap i c tu re
in orbit r rr .r: Ir r t adv moving round

the earth in soace
incapac i tate rn l . . r  1 ' ) lust lc t l  vto make

somebody unable to do anyth ing
ing red i en t s  r r r ' r 1 r ' i : t l i r n t s  n  the

th ings that are put together to
make  someth ing

i n n o v a t i o n , r r r r  r c r . l n  n a  n e w  i d e a ,
method, or  invent ion; the
introduct ion of  new th ings

inspect  r l  spc l\(  yto examine
something for fau lts

interact rrtt..rI rukt vto have an effect
on something or somebody e lse by
being or work ing together

interv iew 
' r r t t r r  

i r t :  n a formal
meet ing at  which somebody is
asked quest ions to see i f they are
sui table for  a part icu lar  job

in t r ane t  l n t r ' . n c t  nacompute r
network that is private to a company
or organizat ion

invest igate l ) ' \  cst t( lc t t  vto study
a nd try different th ings in order to
f ind the so lut ion you want

joyst ick r l ; . - r15111 n an upr ight handle
that is  moved to contro l  the
operat ion of  something

l ab  l r ub  na l abo ra to ry ;  a spec i a l
bui ld ing or room for studying
sc ience subjects

l am ina te ' l r u r t . u r t c r t  na  s t rong
mate r i a l  made  by  j o i n i ng  many th in
sheets of  mater ia I  on top of  each
other

l i fe l ine l r r r l l r r rn na safetydevice
used to attach a workerto a secure
poi nt

l ight ing l r t r t r r l  n the system,
a rra ngement,  or  eq u ipment that
l i gh t s  a  room,o r the  qua l i t yo f  t he
l ight produced

l iquef ied l tk u
a  l i q u i d

low_tech l.., i i
tech nology

I adjchanged into

ad jus i ngs imp le

mach ine too l  n t . r . l  r : n  l L t : l  na  power -
dr iven tool for  cutt ing or shaping
metals, wood, etc.

mach in ing  n r : r  . l i : n l r l  n  cu t t i ngo r
sha p ing meta ls  or  wood by
machinery

maintenance n)c i l r t . r l t . r l ts  n regular
checks and repairs  done to keep
something in good condi t ion

manufacturer t t l t t t i , ,  l iu l ' t . l r l . r (  r ' )  n
a f i rm that makes goods

manufactur ing r tutr t . i t i  l r r : l ' t , l . r r r l1 ,  n
making or producing goods by
machinery or other industr ia l
process,  usual ly  in large quant i t ies

mass -p roduce  l ) l r c \  p l ' a  ( l i l l : \  v to
manufacture something in large
o ua nt i t ies

miss i le  
' rnts l t r l  

n an explos ivef ly ing
weapon, with i ts  own engine,  that
can be a imed at  a d istant object

model  
'  nr  nt l l  '  n a th ree-d imensiona I

image or prototype used as part of
the des ign process

monitor  
' l l l )n1t i (  

r ' )  yto watch and
check someth ing over a per iod of
t ime

mot ion sensor I t tJ(  ) . l  t t  sct ts l (  t ' )  n a
device which detects movement

mould ' tn.rok l  n a shaped conta iner
into which you put soft  mater ia l  or
l i qu id ,wh i ch  becomes  so l i d  i n  the
shaoe of  the conta iner when i t  i s
cooled

ne twork  nc t r i : i : l '  na  numbero f
comouters and other devices that
a re con nected together so that
equipment and informat ion can be
shared

off-shore nl' . lr:( r\ adj in the sea, at
a d ista nce from the shore

off-site ,nl srrrt adv awayfromthe
workplace

onf ine nrt  l tn adjus ingthe lnternet
or ex ist ing on the Internet

overseas J()\  a s l : l  advtoanother
cou ntry; a broad

performance p l  l . r :nr lns n howwel l
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something works;  an occas ion when
people come to l i s ten to somebody
mak ing  mus i c

per iphera l  p.r  t . t l . . r t . r l  n an input or
output device l inked to a computer

p i l e  p r r r l  n  a  p i l l a rwh i ch  i s  sunk  i n to
the ground to support  vert ica l
l oad  i ng

PIN prrr  n Personal  ident i f icat ion
number;  a number g iven toyou,for
examp le  bya  bank , so tha tyou  can
take money from a cash machine or
payfor goods us ing a card

plant p l t r :nt  n heavy machinery,
e spec i a l l y  u sed  i n  an  i ndus t r i a l
process

plat ing 
' l r lcr t r r . i  

n cover ing a mater ia l
with a th in layer of meta I

p lywood 
'p l r r r r i  

i i r l  n a mater ia l
cons ist ing of  a number of  th in layers
ofwood g lued together so that the
natura l  d i rect ion of  the wood in
each layer is  at  90 '  to the d i rect ion
in the next layer

pneumatic n.irr: nrrutrl i adj operated
by a i r  pressure

pol lut ion pr lLr: . l  n n substances or
act ions that change the
environment in a bad way

portabfe 1r:: t rb l  adj thatcanbe
eas i ly  carr ied or moved

powerstat ion '  l ) i r ()r  ,s tc l . l  r t '  na large
bu i l d i ng  i n  wh i ch  e l e c t r i c i t y  i s
generated

predict ion prr  r l rk . l  n nastatement
that says what you th in k wi l l
ha  ppen

prefabr icated pr i :  lu:b l l l i c r t r t l  ad7
already made, in order to be put
together later  in another p lace

present pr . r  zcnt vto ta lk about a
subject  to an audience

p rocess '  p l i ( ) s c s  n  a  se r i e so fac t i ons
oerformed in orderto make
something

processor p l ' J()scs i (  r ' )  n the part  of  a
com puter that contro ls  a l l  the other
parts ofthe system

product , 'proc l  r l i t '  n a th ingthat is
ma n ufactu red

production l)l '. (l \k.l n n the process
of  making goods or mater ia ls
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program /'proric;rrcnri n a set of
instruct ions in code that contro l  the
ooerat ions and funct ions of  a
comouter

project management /' pnrcl;ck t
nricnrcl3n.tcnt/ n the process of
p l ann ing ,  o rgan i z i ng ,  and
control I i n g tasks, costs, staff, a nd
resources so that a project is
completed in a successfu lway

property i 'propot i : i  n a qual i ty  or
attr ibute of  a mater ia l

prototype /' pro<itota rp/ n the first
form of something

publ ic  t ransport  / ,p,rb l rk ' t rcr:r tspr:1 /

n transport  such as buses ortra ins
that a re provided for everybody

pulley i prl i/ n a grooved wheel for
transmit t ing power by means of  a
belt

pump /p,tnr1-l/ n, y a machine for
forc ing l iqu ids or a gas into or out of
something

pvc / ,p i :  r ' i :  
' s i : i  

n Polyv iny l  ch lor ide;
the best  known and most widely
used v iny l  p last ic

qual i f icat ion /  krvo l r l l 'ke r . l 'nr  n an
examinat ion thatyou have passed
or a course that you have completed

ram /r icm/ n part  of  a machine that
pushes onto or into something

rat io / ' r 'cr . l  ior t l  n the re lat ionship
between two things, represented by
two numbers showlng how much
larger one th i  ng is  tha n the other

rea l is t ic  / , r io l ' rs t rk/odl l ike in rea l  l i fe
rechargeable /ri: t1'cr:cl3obl/ adl

capable of  tak ing a new charge of
electricitv

recognition /,rekoc; 
'nr.l 'ni 

n the abil ity
to ident i fy  somebody or something
from ind iv id ua I  character is t ics

record ing studio /rr '  ko:c l  r r l ,s t  j  Lr  :d ior i /
n a room where sound record ings
a re  maoe

reflect /rr' l lckt/ vto throw back an
image, l ight ,  sound, or  heat

replace /rr' plersr' v to su bstitute
something with a new or d i f ferent
th ing

report /n'1-lo:t/ vto give an account of
an event

requirement /rr '  kwaronrnt/  n
something that is  needed

research / ri :s:r:t.l '/ n investigation
aimed at  f ind ing out new
informat ion

rival l 'r 'arvll n a company, product, etc.
that is  in compet i t ion with another

rocket / ' rokrt/  n a miss i le  projected
th rough the a i r by a jet of gas

router /  ru:to( r)/  n a device that d i rects
data from one computer system to
a nother i  n the shortest  poss i  b le
t ime

ruraf / roolcl I adj inthe countryside,
away from big towns or c i t ies

safety harness / 'scr l i i  , l tcr :nos/ n a
safety device worn to prevent you
from fa l l ing f rom a height

sate l l i te / 's ic to lurt/  n a device that
travels  around the earth,  rece iv ing
s i gna l s  and  t r ansm i t t i ng  them back
to ea rth

sate l l i te rece iver / 's ic to la r t  r r ,s i  :vo( r)/
n a TV or rad io ca pa b le of  rece iv ing
s ignals  broadcast  v ia sate l l i te

saw /so:/  n any machine or too l  wi th a
th in, toothed b lade for  cutt ing hard
mater ia ls

scanner / 'sk icno( r)/  n a device that
copies images in a form that can be
processed on a computer

screen /skr i : r t/  n the v iewing surface
of a te lev is ion or comouter monitor

security /sr kjooloti/ n the activities
involved in protect ing something or
somebody

sel l -by date / 'sc l  bar ,c lcr t/  n the date
after  which a oroduct must not be
offered for sale

semester /s l 'nrcstc( f  )/  n one of  the
two oer iods that the school  or
co l legeyear is  d iv ided into

semiconductor /,senrikcn'cl,,rkta( r )/ n
an e lectronic device such as a
trans istor  which forms the bas is  of
a | | integrated circuits

sensor / 'senso( r)/  n a device used to
detect the presence of a pa rticu la r
quality or effect such as heat, l ight,
sou nd,  etc.

sett ing i  
' setrr l /  

n the pos i t ion at  which
a control is set

shock r ' lnk/ n sudden v io lent
movement or contact  wi th
someth  i ng

simulated / srnr.iolcrtrcl/ adj doneona
compute l  in a way that creates rea l -
l i fe  condi t ions

s imulat ion 1,srnr . jo lcr . l 'n ,  n a s i tuat ion
in which rea l - l i fe  condi t ions are
created on a comDuter in orderto
study or exper ience something

sketch iskct . l ' /  vto draw quick ly and
s imp l y  w i thou t  de ta i l s

smart /strro:t i adj capable of
inte l l igent act ion; equipped with a
proce550r

smokedetector / 'srnr i ik  ( l r , tckt: l (  f ) ,  n
a safety device wh ich provides
warning of  smoke

software /'snliwco( r)/ n the programs
that contro l  the operat ion of  a
com purer

soundsystem i  
' s r i r rd 

,srstonr/n
equipment for  p lay ing recorded or
l i ve  mus i c  and  fo r  mak ing  i t  l oude r

sou nd-proofed /'st r incl pru vl'tl I a dj
made so that sound cannot get out

spray rsprcr/  yto force out l iqu id in
very smal l  drops under pressure

st ick is t rk/  vto attach something
f i rmly to something e lse us ing
ad hes ive

storey /'sto:ri/ n a level or floor of a
bu i l d  i ng

stressed /st lcscl/ a dj subjected to a
force oer uni t  area that tends to
change  the  d imens ions  o f  t he
mater ia I

stretch i strct.l '/ vto make something
become wider or  longer,  for  example
by  pu l l i ng  i t

structure /'st r,tkt.l 'o( r)/ n someth i ng
which is  made up of  many parts ,
e spec i a l l y  a  bu i l d i ng

subject / s,rbcl5ekti nanareaof study
suction /'s,rk.l 'n/ n the process of

removing a i r  in orderto create a
oart ia l  vacuum

superv ise r 'sr- l :pov iuz l  vto be in
charge of  something and make sure
that everyth ing is  done correct ly

suppl ies /so '1"r larz/  n the parts and
mater ia ls  that  a manufacturer
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needs to make th ings
suppoÉ /sc.pc:t/ n a par|or structure

that holds something f i rmlY in

position; help that a compa ny offers

to customers using its Products
tagging /'ttcglrl/ n a system where an

electronic device is attached to a

Derson in order to know where theY

a re  a t  a l l t imes
take-off /'terknlT n the beginning of a

f l ight ,when a P lane or sPacecraft

rises from the ground

technic ian /tck 'nr . f  n/ n a h ighly-sk i l led

sc ient i f ic  or  ind ustr ia l  worker

three-d imensional  / ,Or i :  da l 'mctrJcnl/

adj showinglen gth, breadth, a nd

height,  g iv ing a so l id aPPearance

throttle / 0rotl/ n a valve that controls

the f low offue l  to an engine

thrust /0r,tst/ n the forwa rd moving

power of  an engine
track /triek/ n anY of the Pieces of

music on a record ing
traffic /'trtellk/ n the movement of

vehic les a long roads
tra in ing / ' t re lurn/ n the process of

learn ing the sk i l l s  needed to do a job

trend /trer,d/ n the general direction in

which something is  changing or

develoPing
tr igger / ' t r rgo(r)/  n a smal l  meta l  lever

that you Press with Your finger to

f i re a gun
two-dimensional /,tu: dat'mcnl'onl/

adjshowingonlY length and height

or breadth; rePresented on a flat

piece of PaPer
two-stroke /'tu: strook/ adj an engine

which requires two Piston strokes
per crankshaft revolution

ultrasound /',rltrcsaond/ n high-

frequency sound
unique ljí. rikl adjlhe on|y one of its

type; not l ike anY other
unmanned / , ,1u ' tn ie nd/ adi  hav ing no

people on board
update /nP'dcrt/ vto get the most

recent version of something
valve , vrclv, n a device which controls

thef low of  a f lu id
vary /'veeri/ vto be different from one

situation, model, etc. to the next

vertical l 'vstkll adi standing upright'

at 90o
vibrate /vat'brert/ vto movefrom side

to s ide very quick lY and with smal l

movements
virtual I' vs:tloaV adithat exists on ly

in a comPuter, not in real l ife

v i rus / 'vatros/ n instruct ions h idden in

a computer Program that are

designed to cause faults or destroy

data
voice-operated /.vots, oparei'Ál adj

that can be made to work us ing onlY

spoken instructions
wear /wee(r) I n damagingeffects of

ord inary use over a long Per iod
wear /wea(r)/  vto damage something

by using it over a long Period
web page / 'web pcrdS/ n an indiv idual

page of information on the Internet

weld ing / 'welc l r r l /  n the jo in ing of  l ike

mater ia ls  bY heat
wireless hotspot /,watalcs hotspot/ n

a place, in a hotel or restaurant, etc',

f itted with a sPecial device that

enables You to connect a comPuter

to the Internet without using wires
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