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- Horizontal and vertical measurements
- Lincar dimensions

14

The web page shows the key dunmuons of the Aub\u A380 in metres, and the explanations
below it describe how they are d. In the ¢ the word plane means an

imaginary surface (not an acroplane). On dr.mnngs planes are shown as lines that indicate
where dimensions are measured from and to, and are positioned to strike (touch) the faces
(edges or surfaces) of components, Often, they are cither horizontal plancs or vertical planes.

Airbus A380 dimensions:
‘ ‘ [ §e
5 5
| g __Wingspan 79.8m
2' e! Marimum
fuselsge width

| Maudmum cabin width 6,58

Overall length is a measurement of how long the aircraft s in total. The measurement is taken
between the two points that are furthest apart (the front and rear extremities), along the length
of the sircraft. The length is measured along a horizontal plane, It is the distance between a
vertical plane striking the front of the nose, and a vertical plane striking the rear of the tal.

Wingspan is the total distance spanned by both wings. The span is measured as a straight line
betwoen the two wingtips.

Overall height measures how tall the aircraft is. The jon is

the underside of the wheels and a horizontal plane striking the 1op of the tad.
Mmm0wmnmmmmdmmmm how wide it is,

vertical planes siriking the cutside faces of the fuselage.

Maximum cabin width states the mad i l width, b the inside faces
of the fusolage. The s equivalent to the width, less the thickness of the
kmmmodnmoﬂhomt

Notes: When written, the words da ion and di jons are often abbreviated to dim and dims.

Span is 3lso used to describe the distancefs) crossed by a bridge, between its supports. If a
bridge has a support at its centre (as well as at cach end), then it has two spans.

Level and plumb

If a surface is described as being level, this means it is both hori I and flac (.

However, a surface which is flaz is not necessarily horizontal, A flat surface may be vertical,
or inclined (sloping at an angle to the horizontal or vertical plane).

Faces that are vertical, such as those of the walls of buildings, are described by engineers as
being plumb. Structures thar are slightly inclined from vertical are said to be out of plumb.
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- Y9eOGHUK BKJIIOYAET 45 Pa3/ieoB.
-+._Ha neBoii cTpaHmiie pa3BopoTa
KaXJOTI0 pa3fesna COOEpPXXUTC

JIEKCMYECKUI MaTepuaJl, Ha
IIPaBOU - YHPAXKHEHUS /11 €ro
3aKperieHUs.

Cekum "Over to you" TTO3BOJISIFOT
OBICTPO BBECTH CJIOBA B
TOBCETHEBHYIO PeYb.

Cozep)XuT MOAJIUHHBIE TEKCTHI,
peasibHble KOMIIAaHUU U
CUTYaALIUU, YTO IIPeCTaBIIsIeT
MaKCHUMaJIbHYIO IIPAKTUYECKYIO
LIeHHOCTb JIJI51 UTH)X€HEePOB.

Comep>XUT CTPAHUIIBI C OTBETAMH.
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Screws have threaded shafts with heads. They may be screwed into a predrilled hole - drilled
for the screw to enter. Self-tapping screws do not require predrilled holes. They cut their own
hole as they are screwed in. Unlike bolts, screws are not used with nuts and — generally - are
not screwed into threaded holes. Most screw heads are designed to be screwed in using a
screwdriver. The most common types are slot head screws and crosshead screws.

A crosshead screw,
Pozidriv type

A slot head screw

A screwdriver

A crosshead screw,
Phillips type

Small-diameter bolts, which can be used with nuts or screwed into threaded holes, are sometimes
called machine screws. Bolts that hold components in place by pressing the end of the bolt
against the component, in order to generate friction #hd prevent sliding, are called set screws or
grub screws. Examples of uses are holding a wheel on a shaft, and connecting electric wires.

Screw anchors

Fasteners designed to fix objects to walls are called screw anchors. These fit into predrilled
holes. A simple screw anchor is a plastic tube called a wall plug (or plug). It is inserted in a
hole, and a screw or bolt is then screwed into it. As it enters the plug, the plug expands (its
diameter increases). This increases friction, allowing the plug to resist pullout forces - the
forces which would cause it to be pulled out of the hole if it were not firmly anchored. An
expansion anchor is another type of anchor. It consists of a bolt fitted inside a metal sleeve.
The sleeve expands as the bolt is tightened in the hole.

In cases where pullout forces are very high, chemical anchors can be used. These are studs -
threaded bars, onto which nuts can be screwed. The studs are set in — that is, held in the hole
by an adhesive. Most chemical anchors are set into holes using a strong adhesive called epoxy
resin (see Unit 29 for more on adhesives).

Rivets
Rivets are permanent fasteners — they cannot be unscrewed. A solid rivet consists of a short,
solid shaft of meral with a head at one end, called the factory head. The rivet is inserted
through a pre-drilled hole, then a special tool is used to deform (change the shape of) the
other end of the river, flattening and widening it to form a second head, called the shop head.
Solid rivets are widely used in aircraft.

Blind rivets (or pop rivets) are made from hollow tubes, and are
fitted using a tool called a rivet gun. Blind rivets are not suitable
for high-strength joints.

——— factory head

shop head
A blind rivet

Solid rivets after installation

A cross-section of a solid rivet
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27.2

acscsionale)

Make word combinations with screw using words from A and B opposite. Then match the
combinations with the descriptions (1-5) below. One description can be used twice.

serew is a thin bolt.

.. serew does not require a predrilled hole.

screw has a straight groove cut into the top.

screw fits screwdrivers with an X-shaped profile at the end.
screw applies pressure at its end to hold a component in place.

Complete the article from a home improvements magazine using the words in the box. Look
at A and B opposite to help you.
set in

( crosshead expand head plug pullout screw screwdriver

How NOT to use wall plugs

You check the diameter of hole required, then choose
a drill bit one millimetre narrower. You've tried drilling
the specified hole size many times in the past, only

for it to be too big, leaving the (1) ..
spinning in the hole when you try to tighten lhe

(2) o+ YoU decide it’s better to ensure

a tight fit. So you drill a smaller hole than suggested,
then attempt to hammer in the plug. It bends
sideways, useless. You try again. And again.
Eventually, you manage to get a plug into the hole.
You insert the end of the screw, pick up your

(8) i and get to work. It certainly is a tight
fit. And hard work. And as the screw goes in, and the
plug starts to (4) ... , the going gets harder.
By the time the screw's halfway in, the screwdriver has slipped off the screw so many
times that what used to be a (5) pattern on the screw (6) .. i3
now looks more like a smooth, round hole. It’s impossible to screw it in any funher

Or unscrew it. So you take a pair of pliers, grip the end of the screw, and attempt to drag
the whole thing out of the wall. But the (7) .. force is beyond the power of
your now-aching arms. The screw might as well be (8) with epoxy resin.

27.3  Match the descriptions (1-5) to the terms (a—e). Look at C opposite to help you.

a rivet gun

b shop head

¢ factory head
d solid rivet

¢ blind rivet

1 a type of fastener that is hollow

2 a type of fastener that is not hollow

3 a tool used for installing a type of fastener

4 the wide part at the top of a rivet, presept when the rivet is supphed

5 the wide part at the bottom of a rivet, formed after the rivet is inserted

Over to You

Think of an assembly or installation you know about, where screws are used as fasteners.

Say what types of screw are used, and suggest why each type was specified.

Professional English in Use Engineering
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Y4eOHUK TpeHa3HAYEH [JIsI TeX, KOMY
HeoOXOIUMO PAaCIIMPUTH CJIOBAPHBIH 3arac B
o0acT THPOPMALIMOHHBIX TEXHOJIOTHH.

B yueOHMKe mpecTaBIeHbl TAKHE TEeMbI, KaK
KOMITbIOTEPHBIE CUCTEMBI, 00pabOTKa
TEKCTOB, Tab/IUIIbI ¥ 6A3bI JAHHBIX,
MY/IBTUMeAUIHbIe TPUIOKEH S,
DJIeKTPOHHbIE ITMChMA, BeO-A13aiiH,
0e30MacHOCTh B MHTepHeTe. EcThb Taroke
pa3zesibl, HOCBSIIeHHbIE CJIOBOOOPA3OBAHUIO
VI TUIIMYHBIM SI3bIKOBBIM KOHCTPYKIIHSIM,
IIPUMeHsIEMBIM B TIPOdeCcCHOHATbHOM cdepe
(Hanpumep, «OnrcaHVie TEXHUYIECKOTO
IPOIIECca).

B KHHTe 0OBSICHSIETCST MCTTOIb30BAHUE CJIOB B
KOHTEKCTe U MOKa3bIBAETCST, KaK KX
MPaBWIBHO YIIOTPeO/ISATH B PEYH.



I(For Computers and the Internet)
Future trends

Smaller and faster

74

Nanotechnology, the science of creating and using
materials or devices at molecular and atomic sizes,
is going to represent a new technological revolution.
These devices will fall in the range of 1 nanometre,
which is equal to one billionth of a metre, to 100
nanometres (nm).

Nanobots, robots formed from molecules or molecular n
components, will be used in medicine to control and
diagnose diseases. For example, they will be injected
and will move through blood vessels destroying
cholesterol molecules or cancer.

Nanocomputers, molecule-sized computers, may have
the power of 100 workstations but only be the size
of a grain of sand. There will be two main types of
molecular computers:
® Quantum computers, based on quantum mechanics, Artist's impression of a nanobot
may be millions of times faster than current computers. They on a red blood cell
will be so fast because they will be able to examine all possible
answers to a query at the same time. This capability is made possible by gbits, quantum bits,
which can be 0 or 1, or something in between, simultaneously.
® DNA computers will use DNA biochips to perform the same functions as silicon microchips
do today but at a much faster speed.

Computers everywhere: human-centred technologies
The relationship between people and computers will be closer.

Computers will be embedded, or
hidden, in a variety of items. For
example, we'll have wearable
computers that will be embedded in
a belt or a piece of jewellery, stc.

User interfaces, the systems that facilitate
communication between psople and computers,
will resemble human communication. There will
be gesture interfaces based on facial-hand
racognition sysfems,

ICT devices will be mobile and
multimedia: we'll watch mobile
TV programmes on our phanes.
which will also occess the
Internet and work as @ mobile |
office.

Computer chips can be Injected under
the skin: RFID, radio-frequency
identification tags. might be used fo
track or identify peaple or to store
information, such as medical data,
although there are concerns about
privacy and personal safety.

DBy the year 2040 there might be
intelligent robots, machines that
will be dble to think creatively. The
processing power of computers may
have reached 1,000000000 MIPS
(millions of instructions per second),
the estimated speed of human
thought.

e

Professional English in Use ICT

KnrodyeBble 0COOEHHOCTH:

*Y4eOHUK BK/TIOYAET 40 PA3/eoB.

*Ha 1eBou cTpaHuLie pa3BopoTa
COIEePXKUATCS IEKCUIECKHI MaTepHral,
Ha IIPABOH - YIIPOKHEHUSI [IJIST €TO
3aKperuIeHus.

*Bcsi nekcrka nipeacTaBieHa U
pa3bsiCHEHA B KOHTEKCTE.

*Cexiuu "Over to you" MO3BOJISIIOT
OBICTPO BBECTH C/IOBA B
MOBCETHEBHYIO PeYb.

*PazpaboraHo npu cozmericTBUU
Cambridge International Corpus, yTto
rapaHTUPYET AaKTYaJlbHOCTh U
COBpPeMEeHHOCTH MaTepHrania.

*Colep)KUT CTPAHMIbI C OTBETAMM.
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Robots, androids, Al

Robots and automata

A robot is a computer-programmed machine that performs actions,
manipulates objects, etc. in a precise and, in many cases, repetitive way.

Robots may be automata, or man-like machines, whose basic joints

components are similar to a human body.
® They have mechanical links, joints, which connect their movable

parts. e
@ Their heart and muscles are the electric or pneumatic motors or

syster

systems, the actuators, which create the movement. effector

® Robots also have hands, usually tools or grippers, called end effectors.

® They may be equipped with cameras or infrared controls, sensors,
which transmit information to the central system in order to locate
objects or adjust movements.

® Finally, robots depend on a computer system, the brain thar directs
the actions. '

Uses for robots

The word robot comes from robota, meaning compulsory labour
in Czech; similarly, robots are helpful in activities which are too
dangerous, too boring or too precise for human beings.

Surgical robots, which help
human surgeons, are
programmed to assist in very

Robotic arms, telescopic or bending
arms, are widely used in the
automobile industry to paint, weld
and assemble car parts. Robots are delicate microsurgery operations or
also used in electronic assembly mimic the surgeons’ movements in
of microchips where precision of telesurgery operations.

movements is essential.

Planetary rovers, remotely-operated
vehicles, and space probes, unpiloted
spaceships, are used to.explore space.

Robotic arms are
common in industry

Mobile robots, vehicles controlled
by human operators, are used

for defusing bombs and handling
hazardous materials.

Artificial Intelligence

Artificial Intelligence (Al) is the science that tries to recreate the human
thought process and build machines that perform tasks that normally
require human intelligence. It has several applications.

Artificial Intelligence?
Androids are anthropomorphic robots designed to look and behave like a

human being. Most androids can walk, talk and understand human speech. Some
react to gestures and voice inflection. Some ‘learn’ from the environment: they
store information and adapt their behaviour according to a previous experience.

Expert systems is the term given to computer software that mimics human
reasoning, by using a set of rules to analyze data and reach conclusions. Some
expert systems help doctors diagnose illnesses based on symptoms.

Neural networks are a new concept in computer programming, designed to
replicate the human ability to handle ambiguity by learning from trial and error.
They use silicon neurons to-imitate the functions of brain cells and usually
involve a great number of processors working at the same time.

An android and a humar
being: can you tell one from
. the other?

Professional English in Use ICT
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30.1 Complete the article with words from A opposite.

| recognize objects with cameras that will work as (1) .

ACTION ROBOT TO COPY HUMAN BRAIN
Scientists at Aberystwyth University are working on a machine which they hope will
and retrieve objects

with an arm that will bé its (2)
Although the arm will have (3) .

that will link its muscles and an electric
motor that will be the (4) .. , this new (5)". .. won't move like a
human, i.e. it won’t be like the (6) .. .. of science-fiction films: forget Star Wars’
C3PO. It will be desk based: no walking, or climbing stairs.

The team hopes to discover how the brain performs ‘multi-tasking’ and to use that
information to develop the (7) to create a robot that can think
for itself.

$0.2 Match the pictures below to the types of robots in B opposite.

30.3 Complete the extracts with words from C opposite.

The term (1)

the automation of intelligent
behaviour. but can (2)

intelligent?

3.

is defined as re made of
units that resemble neurons.
They are often used to simulate
bmm‘d&/wly and are effective

at predicting events.

also
known as knowledge-
based systems, mirror
the structure of an

expert's thought.

... really be

You and computers k

Make a list of other uses of robots at home and at work

Professional Engtish in Use ICT 71
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| Basic English
N; for SCien ce [laHHBIN KypC HallpaB/IeH Ha pa3BUTHE

know yqaITUXCcst CTOCOOHOCTEH paboTaTh C
HAaYYHBIMH KOHILEMUSIMHU U
3¢ PEeKTUBHO UCTTOTH30BATH UX B
OVCKYCCHUSIX Y TMCbMEHHBIX paboTax.
Yuaniuecs y3HaIOT, KaK COCTaB/ISATh
ONHCaHue, CTPOUTH TUIIOTE3HI,
IIPeATIOIOXKEeHHs, TUCATh OTYETHI,
CYMMHPOBATh Pe3y/IbTaThI,
HeOoOXOIUMbIe [JIs1 TPOBeIeHUs
HAY4YHBIX MCC/IeIOBAaHU TI000TO Poza.
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B KOMILZIEKT TaK)Ke BXOAST: KHHUTA
IJIs1 y9ATE s U HA0OP U3 IeCTH
aygHoOKaccer.
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steel. The oxide first turns a very pale yellow, and
changes through a range of colours to dark blue as
itis h :

Ask and answer questions about this table, which
shows the colour of the film of oxide at different
temperatures:

f

Temp. °C Colour

220 pale yellow
230 straw

240 dark straw
250 light brown
260 purple/brown
270 purple

290 bright blue
300 dark blue

E Study this diagram and the following passage
carefully, and then answer the questions.

copper
sulphate
crystals

water

condensed —
liquid

sic Eng

I s N

Experiment to show the presence
of water of crystallization in a salt

Dry crystals of copper sulphate in the test-tube are
heated. The colour of the crystals before heating is
dark blue. When they are heated, the dark blue colour
fades and the crystals turn white. At the same time, a
colourless liquid is collected in the water-cooled tube.
If the boiling-point and freezing-point of this liquid are
measured, they are found to be the same as for water.

If water is added to the cold dry white copper
sulphate crystals, they turn blue and much heat is
produced. This shows that blue copper sulphate
crystals contain water, which is removed when the
crystals are heated.

Describe the apparatus used in this experiment.

What is the colour of the crystals before heating?

What happens when they are heated?

What tests are carried out with the liquid which is

collected? >

What do the tests show? ¥

What can be done to the cold dry white copper

sulphate crystals?

What happens when this is done?

Write down a series of steps for carrying out the

experiment. For instance:

(i) Dry crystals of blue copper sulphate are
placed in the test-tube.

oo, HWON -

o~

e

KnioyeBble 0OCOOEHHOCTMH:

*KHura cocrout mus 11
YPOKOB, B KOTOPBIX
coOJTI0/IaeTCs Iepexo
MIPOCTHIX 33JIAHUH K Oosiee
CJIOXKHBIM.

*KaxapI ypOK COOepXuT 3
paszesa C OMUCAHUSIMUA U
00OBSICHEHUSIMU TTPOIECCOB ,
WHCTPYKIUSIMH,
OMMCAHUSIMU
SKCIIEPUMEHTOB.

*KaxapI1 ypoK BKIIOYaeT
3aJlaHUS U YIIPAKHEHUS Ha
OTPabOTKY U3y4EeHHOTO
MaTepuaa.

*B KoH1Ie Ka)XK0ro ypoka
NpeJjlaraeTcsi TBOPYeCcKoe
3aJlaHue .
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Choosing the right display device

A Listen to five ¢ s in a comp shop describing their display device
needs. Which device (a-e) would you recommend to each person? In pairs, discuss
your choices and give reasons for them.

Speaker 1 Speaker 4
Speaker 2 Speaker 5
Speaker 3
NEC MultiSyn LCD o Dell UltraSharp LCD 0

Monitor

Screen size: 17"

Resolution: 1280x1024

(SXGA)

Aspect ratio: 5:4

Brightness: 400 cd/m:

Cambridge- Pioneer 50” Plasma
Hitachi interactive TV
whiteboard

Resolution: 1280x768
Allows interaction with (XGA)

a projected computer

image

Board size: 78"

Connected to the PC

via USB

Painting device:
cordless pen

Portable projector

DLP (Digital

Light Processing)

technology

Resolution: 1024x768

Projection screen

monitor

Widescreen 24" flat panel
Resolution: 1920x1200
Colour support: 16.7 million

Multiple video inputs, flash-
card slots and USB ports

Blu-ray Disc recorder

5.1 surround sound
system (Five audio

channels plus one

subwoofer)

B E In pairs, discuss which of the display devices you would most like to own.
Give reasons for your choice.

KinrodyeBble 0COOHHOCTH:

*Y4e6OHUK COCTOUT M3 30 PA3/Ie/iOB.

*Kaxap1ii pa3zgesn BKIIOYaeT TeXHUYeCKre
TEeKCThI, ayIUPOBaHHE U yITPAKHEHUS Ha
OTPabOoTKY.

*M3y4yaeTcsi TOT BApUAHT aHITTUHACKOTO
SI3bIKQ, KOTOPBIM MOJIB3YIOTCS TIPU
npodeccoHaTbHOM U
HenrpodecCHOHa/IbHOM O0ILIeHUH BO BCEX
OCHOBHBIX 00/1aCTSIX MHYOPMAITUOHHBIX
TEXHOJIOTUI U KOMITBIOTEPHOMW TeXHUKU, a
TaKOKe Tpy Oeceax Ha OOIIeTEXHUYEeCKHe
TEeMBI.

*Comep>XUT rIoccapuu.



A3.5"

floppy

drive and
diskette
A floppy disk

drive uses 3.5" disks, which

can store 1.44MB of data; it is
usually assigned to the A: drive. is used to store the operating
Floppy drives are becoming

increasingly rare.

Types of magnetic drive

A Look at the pictures and descriptions below and find the following.

1 the name of the hard drive on a PC platform
the type of hard drive that plugs into a socket at the back of a computer

2
3 the system that works in sequential format
4

the size and storage capacity of a floppy disk

The inside A portable Magnetic
of a hard external tapes and
drive hard di drive
Most PCs External Atape
have one hard drives drive

are connected to the USB or reads and
FireWire port of the computer.  writes data on tapes. Itis

They can be as small as a wallet  sequential-access - i.e. to get
system, the programs and the  but can have as much capacity  to a particular point on the
user’s files in a convenient way.  as internal drives; they are tape, it must go through all the
A hard drive can hold hundreds typically used for backuporas  preceding points. Tapes can hold
of gigabytes of data. secondary storage. hundreds of gigabytes of data
and are used for data collection,
backup and archiving.

internal hard
drive, usually called C: drive. It

B Complete these sentences with words from the box.

capacity  storage  archiving hold  secondary

2 How much information can be stored on the Edge

3 Which hard drive is good for mobile professionals?

1 There are basically three types of magnetic
user - hard drives, diskettes and tapes.

The of a 3.5"floppy disk is only 1.44MB.
Hard drives can

device available to the computer

_hundreds of times more data than floppy disks.
storage.
information that you no longer need to use regularly.

A portable hard drive is a good choice for

w s wWwN

Magnetic tapes are used for

Buying a portable hard drive

A Q‘ Sue (see Unit 4) wants to buy a new drive. Listen to her conversation with
the sales assistant. Does she buy anything?

B Listen again and answer these
questions.

1 What is the storage capacity of the lomega eGo
portable hard drive?

DiskGo model?

The lomega eGo

How much does the lomega eGo drive cost?
g portable hard drive.

5 How much does the Edge DiskGo cost?

Magnetic storage

E——

Magnetic storage

A Read the text and then identify a sector and a track in Fig. 1.
B Read the text again and decide whether these sentences are true or false.

Correct the false ones.

1 A hard drive spins at the same speed as a floppy disk drive.

w s WN

If you format a hard drive that has files on it, the files will be deleted
Hard drives cannot be partitioned to run separate operating systems on the same disk
Seek time and transfer rate mean the same thing.

Disk drives are not shock resistant, especially in operating mode.

Magnetic storage devices store data by magnetizing
particles on a disk or tape.

A floppy disk is so called because it consists of a
flexible sheet of plastic, coated with iron oxide-— a
magnetizable material. A floppy disk drive spins at 360
revolutions per minute (rpm), so it's relatively slow.
However, a hard drive spins at over 7,200 rpm and
stores data on
a stack of metal
rotating disks
called platters.
This means you
can store much
more data

and retrieve
information

The inside of a hard drive
much faster.

New disks need to be formatted before you can

use them, unless they come preformatted from

the manufacturer. When the disk is formatted, the
operating system (OS) organizes the disk surface into
circular tracks and divides each track into sectors. The
OS creates a directory which will record the specific
location of files. When you
save a file, the OS moves

the read/write head of the
drive towards empty sectors,
records the data and writes
an entry for the directory.
Later on, when you open
that file, the OS looks for its
entry in the directory, moves
the read/write heads to the Fig. 1
correct sector, and reads the

file in the RAM area. However, formatting erases any
existing files on a disk, so do not format disks on which
data that you don't want to lose is stored.

The OS allows you to create one or more partitions
on your hard drive, in effect dividing it into several
logical parts. Partitions let you install more than one
operating system (e.g. Windows and Linux) on your
computer. You may also decide to split your hard drive
because you want to store the OS and programs on
one partition and your data files on another; this allows
you to reinstall the OS when a problem occurs, without
affecting the data partition.

The average time
required for the read/
write heads to move and
find data is called seek
time (or access time)
and it is measured in
milliseconds (ms); most
hard drives have a seek
time of 7 to 14 ms. Don't
confuse this with transfer rate - the average speed
required to transmit data from the disk to the CPU,
measured in megabytes per second.

How to protect your hard drive

m  Don't hit or move the computer while the hard drive
is spinning. Hard drives are very sensitive to vibration
and shocks, especially when they are operating; when
the read/write head touches the rotating disk, it can
scratch and damage the disk surface. This is known as
head crash.

Toshiba’s 1.8 hard drive;
mini hard drives are used
in small gadgets, such as

PDAs and wristwatches

8 You shouldn't turn your computer off and on quickly.
Wait at least ten seconds to ensure that the drive has
stopped spinning.

m  Check your hard drive regularly for logical and physical
errors. To check and repair a drive, you can use a disk
diagnosis utility like Windows ScanDisk.

m To minimize the risk of data loss or corruption, you
should install an up-to-date virus scanner. You should
also back up your hard drive regularly.
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!UNIT 10

* Discussing performance and
suitability

* Describing physical forces
Discussing relative parformance
* Describing capabilities and
limitations

1

I Discussing performance and suitability

1 a In pairs, answer the following questions about wind turbines.
1 What function do wind turbines perform?
/ 2 What are the main advantages and disadvantages of wind turbines?
3 What types of location are most suitable for wind farms?

b In pairs, discuss the functions and technical characteristics of the following
wind turbine components.

blades  tower  generator

2 a W0t Mike. Loreta and Hanif, engineers at a wind turbine constructor, are
discussing performance and suitability issues relating to offshore wind
turbines. Listen to the conversation and answer the following questions.

1 Which wind turbine component do the engineers discuss?

2 What is the big problem with offshore installations?

3 Which two types of construction material are being compared?
4 Why are coastal defences menticned?

5 What point does Hanif make about regular maintenance?

6 What comparison needs to be made with regard to lifespan?

b Match the words (1-6) from the discussion to the deffnitions (a-f).

i FA &

1  appropriate/auitable a  the right solution for a particular situstion

2 corsistent/reliable b good enough for the intended function

3 cost-effects ical c performs a function well

4 effectwe d  works quickly and well

5 efficient e makes the most of esources, ®n't wasteful

o sufficient/adequate F doesn’t break down, always peforms in the same way
€ Make the following words negative by adding the prefixes in- or un-.

1 adequate nadeanate 6 efficient

2 appropriate 7 reliable

3 consistent L 8 sufficient
4 economical 9 suitable
5 effective
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Describing physical forces

4 a Read the following article. What is a solar tower and how does it use the

forces of expansion and pressure?

SOUARMOWERS

The dawn of
a new era in
renewable

energy?

The need to develop renewable enegy Is widaly seen as

a futuristic tachnological challenge. in reality, some of the
most effective ways of harmessing horsepower fram nature
are based on concepts that have existed for donkey's years.
The wind turbine is an obvious examp le. Another - less
well known, but conceived almost a century 3go - is the
solar tower or solarchimney And if the Australian company
EnviroMission completes an ambitious solar tower project
in the New South Wales desert, the technology could
capture not just the sun's rays but the public’s Imagination
worldwide. The firm is planning to canstruct a tower a
colossal one kilometre high. If built, it will be the world's
tallest structure by @ huge margin.

How It works

& large glass enclosure is built, with a chimney at its centre.
The sun heats the enclosure, causing expansion of the air
inside. At the top of the chimney, the lower temperature and
lower pressuredue to the higher altitude create a pressure
differential known as stack effect. This causes air to flow

up the chimney. Electricity 1s generated by turbines at the
bottom of the chimney, which are driven by the flow of air.
The bigger the area of glass and the taller the chimney the
greater the airflow and the nigher the generating capacity.

b What physical forces would act on a solar tower 1km high?

¢ 102 Su, a structural engineer specialising in the design of very tall
structures, is giving a talk to a group of engineering students. Listen to the
talk. Which of the forces in the box doesn't she mention?

bending  centrifugal Force

friction pressure  shear tension torsion/torgue

d Label the diagrams using the forces in Exercise 4c.

1 2F\¢/? 3®4% S‘Efi
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Unit 10 Pushing the boundaries

P 102 Complete the following sentences from the talk using the forces in

Exercise 4c. Listen again and check your answers.

1 So that downward force means the structure is in Sompressiow | especially
near the bottom.

2 .. ahorizomtal load, exerted by air —_______ against one side of the
structure.

3 Because the structure is fixed at ground fevel, and free at the top, that
generates —______forces

4 ... when elements bend, you have opposing forces: —________ at one side,

at the other.

5 ... the wind effectively tries to slide the structure along the ground, and the

foundations below the ground resist that. The resuit of that is

force ...

6 ... the foundations need torelyon —______ with the ground to resist the
puli-out force, ...

7 The action of the wind can aso generate . You get a twisting
force ...

8 When concrete absorbs heat from the sun, youget —______; as soon as the
sun goes in, there's :

You and your partner specialise in designing structures for electrical
transmission grids. You are currently working on a cable support concept
for power lines near wind farms exposed to severe weather. You have come
up with the following design. In pairs, hold a short meeting to evaluate your
design concept. Explain the forces acting on the structure.

Severe weather cable support concept

\ beim

wind direction 1 pivoting

insulators

wind direction 2

concrete
foundations

Unit 10 Puzhing the boundaries 81
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I Preparing for an interview

12 Read the extract of an email to Eriko from
Dr Caroline Hansford of SARF and then answer
the following questions.
1 How will Eriko be interviewed?
2 What does she have to do before the interview?
3 Why might this interview be particularly difficult?

13 a Eriko has decided to write her presentation and
then to memorise it. In pairs, make a note of the
advantages and disadvantages of:

: Al ® reading your presentation from a script
- * memorising the script of your presentation
- ® notusing a script (using notes only)

b P 14 Eriko has asked Carlos to comment on her
presentation. Listen to Eriko's first two attempts
and answer the following questions.
1 How do you think Eriko feels?
2 What comment does Carlos make on her first attempt?
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such a prasentation no later than
Wednesday 20 July.

€ What advice do you think Carlos might give to Eriko on her second attempt?

d P15 Listen to Carlos’s feedback. Complete the notes below.

-

e P15 Listen to Eriko practising the introduction to her presentation again.

1 Has she followed all of Carlos's advice?
2 Does the presentation socund better now?

) 12 Unit 1 Getting started in research
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2 a P11 Eriko is from Japan and will soon complete a PhD in biotechnology in
London. She is discussing the next stage in her career with her supervisor,
Susana. Listen to part of their conversation and tick the options which
interest her and put a cross next to the options which do not.

teaching [undergraduate) students
doing post-doctoral research
supervising a research team
! finding a permanent position at a university
discussing theory
doing practical fieldwork
staying in London
! finding a well-paid job

b B 1.2 You will hear eight sentences from Eriko and Susana's conversation.
Listen and complete the first row of the table by writing the number of
each sentence (1-8) in the correct column.

Talking about ...
likes or dislikes past experien ces future (more certain) future (possible)

I Planning a career in science

1 a In pairs, discuss the following questions.
1 Why did you choose a career in science?
2 What field of science are you currently working or studying in?
3 What would you like to do next in your work or studies?
€ Look at the underlined phrasas in Audioscript 1.2 on page 91. Put the

b Many scientists continue their education in other countries. The table underfined phrases into the correct part of the second row of the table in
below summarises higher education for science in the US. Make a similar Exercise 2b.
table for your country and then answer the following questions.
1 Is science education in the US similar to science education in your country? 3 a Think about your career in science and make notes on:
2 If you decided to study in the US, which qualification would be best for you? ® what you enjoy maost about working in your scientific field
® what you would like to do [and not like to do) next in your career
Higher education for science in the US * which of your past and present experiences are most relevant to your future
in science
Qualification Category Place of study
(lowest to highesf) b In pairs, take turns to interview your partner about his/her career path in

science. Use the phrases from Exercise 2c to help you.

community college or
M junior college A I
-

] - — g

T g 5 =) i T
Rarhelor GESEIE: - d H*&m rm.y
degree (BS) - PR R . |
" | ,4‘ gt o
Master of Science graduate 2 years J university or
degree (MS) (postgraduate) .

Dactoral degree (PhD) | graduate
(postgraduate)

6 Unit 1 Getting started in research
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TeChnOIogy 1 KinroueBbie 0COOEHHOCTH: 3 :'"',ll, ':4
9 High living: skyscrapers 3

L’f
Switchon

Y4e0HUK COCTOMUT U3 15 Pa3fenoB. ./
1A) mw
Muadopmanys "u3 HepBhIX pyK - A
1 Name some famous skyscrapers. Which cities are
theyin?

A

. 1/
aBTOPbI y4eGHHUKA - npoc])eCCIfIOHgm‘?I &
B CBO€eIi 06/1aCTH. & |
HoBas nekcrka usy4yaercss B, . ..~ @
KOHTEeKCTe: CTy/leHTaM IIpe/jlaraeTcs | .
'mpourpaTh’ HOBBI MaTepuanB '

peasibHBIX PabOYHX CUTYalUsX (HA
IpuMepe ayTeHTUYHBIX TeKCTOB).

Kakzpiit pasmen BKIIOYaET f &
CIIeI[aI3UPOBAHHYIO JIEKCUKY,,
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2 Look at the diagram. It shows some of the components
of a skyscraper. Match a-f below with 1-6 in the
diagram.

IIOBTOPEHMS MMPOHJ@HHOTO
MaTepuaa.

BruItoueHsl CKpUIIT
AyJUOyIPOKHEHUSIM

CozepyxuT rinoccapuit

a concrete base

b cladding

¢ floors below ground
d steel columns

e horizontal I-shaped girders

f steelpiles



Switchon

1 Look at pictures A-F. They show ways in which
technology affects how we live. Identify the different
items in each picture.

2 Match the effects of technology to pictures A-F. Decide
pwhich effects are positive, and which are negative.

7 road deaths
8 space exploration

fast travel
river pollution
nuclear missiles 9 overweight people
less housework 10 global warming
cheap power 11 easy communication
6 noise pollution 12 mass entertainment
EXAMPLE
Picture A

-

8 (Positive effect) 3 (Negative effect)

Listening
Technology and work
1 () Listen tofour people describing the effects of new

technology on their work. Match each person to his /
her job.

peesssssy)
:000000"

v
200009
.0’

a shopowner
Christine b doctor
Gupta ¢ musician
4 Anton d teacher
() Listen again. Decide whether each person makes

comments which are positive, negative, or both. 4
Tick (v) the correct column(s).
Positive Negative

Vera — —

Christine S— —

Gupta — prom—

Anton — —
& 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 with the
Listening script on p.124.

TR H W RO

In this unit

® speaking about the way technology affects our lives

@ listening to people describing the effects of new
technology on their work

@ comparisons with adjectives and adverbs

® how to stress technical words

@ how to group and remember new terms

e Language spot
Comparisons with adjectives and adverbs

. ® The speakers are comparing how things are now
with how they were before:
It's much faster.
It's more realistic.
It’s safer. %
My sales are much worse.

® We make comparisons with short adjectives like fast
by adding -er— faster.

With long adjectives like realistic, we use more and less
—> more/ lessrealistic.

Note the irregular forms: good - better and bad —>
worse.

® Some adverbs are the same as adjectives, for example
early, fast, high, late. With these adverbs, we use -er—>
earlier, faster, higher, later.

With adverbs ending in -ly, we use more and less. We
can add much to emphasize the comparison:

With a computer I can work more efficiently and much
faster.

» Go to Grammar reference p.115

1 Fillthe gaps to compare computers now and ten years
ago. Use the adjectives in brackets.

Computers today are _More powerful 1 (nowerful).
They operate ? (fast) and they have much
* (large) memories. Because they contain

more electronics, the cases have become &

(big) but the flat-screen monitors are >
(heavy) and fitintoa ¢ (small) space on your
desk. Computers are also ” (cheap). The price
is_______ *(low)nowthan

inthe past. The programs too
are________*(good).They

) (O

(sophisticated) and you

b g
11 3 K n

(efficiently).
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KiarouyeBbIe 0COOEHHOCTH:

Y4eOHUK COCTOUT U3 15 Pa3zesoB.
nHPOpMaLys "U3 MePBbIX PYK' : AaBTOPBI
3 = | yuyeOHHKA - mpodeccroHabl B CBOEH
SWitCh on 2 Environmental technology tries to reduce and O6]IaCTI/I.

overcome the effects of pollution. Match the topics 1-7
1 Makealist of what causes environmental pollution with the pictures A-G.

Lokatthepictures fossome des: ! Waerpuifton 5 Reneablecnergy HOBas JIeKCUKa U3y4aeTcsl B KOHTEKCTe:
' e T CTYZAEHTaM IMpeAIaraeTcs MpoUrparTh’
s HOBBIM MaTepHaJI B peayibHbIX pA00OYMX

cuTyauusix (Ha mpuMepe ayTeHTUYHBIX

TEKCTOB).

Kaxzapi1 pasgen BKIIIOYaeT:
CIeIIMaTM3UPOBAHHYIO JIEKCHKY, OOIIYIO
rPAaMMATUKY U MPAaKTHU4YeCKHe HAaBbIKU B
ompeeieHHOM 00/1aCTH.

«3JT10 Mos1 Oyayiast mpodeccusi» -
ayTeHTUYHbIE TEKCThI, B KOTOPBIX JIIOAN
PacCcKa3bIBAIOT O CBOEH Oyayleit
npodeccum.

JloroHUTe TbHBIE UHTEPAKTUBHBIE
yIpOKHEHUS [J151 TPAaKTHUKHU s13bIKa U
IIOBTOPEeHUSI MPOMAEeHHOTO MaTepHraa.

BrJIto4eHbI CKpUIITHI K
AyAVOYTIPa)XKHEHUSIM.

Comep)XUT ry1occapuu.




Switchon

Work in small groups. What could these robots be used
for? Compare answers with others in your group and
provide reasons to support your answers.

™

Reading
How robots work

Study the opening sentences for each paragraph in this
textbook extract. Predict the topics of each paragraph.

First sentence Possible topics

Robots have five basic
components:a movable
structure,a motor,a
power source, a sensory
system,and a processor.

The motor provides the
physical power to move
the structure.

In the same way that
humans depend on
sight, hearing, taste,
smell,and touch to make
sense of the world, robots
require a sensory system
in order to function.

Heat sensors may be
important for robots
working in extreme
conditions.

The brain of a robot is
the processor.

Try to answer these questions before you read.
Compare answers with others in your group.

In what ways can robots move?
What kinds of motor can robots have?
What kinds of power source can robots have?

2
3
4 What does the sensory system do?
5 What does the processor do?

Now read the text to check your predictions in 1and
your answers in 2.

[EEER=L 2 = sny

In this unit

@ predicting text content by sampling key sentences

@ listening and note-taking

@ ways to describe causing, preventing, and enabling links
@ how to improve your presentation skills

@ sharing ideas on how to solve a problem

Robots — moving, powering, feeling, and thinking

Robots have five basic components: a movable structure,
amotor, a power source, a sensory system,anda
processor. The entire robot may move, on legs in the case
of Honda’s Asimo, on wheels, or on caterpillar tracks in
the case of Urbie, or only one part may move, such as the
arm of an industrial robot.

The motor provides the physical power to move the
structure. It may be electric, pneumatic, or some form of
heat engine. All motors require a source of power. In the
case of mobile robots, the usual source is a battery. The
problem with batteries is that they are heavy and run
down quite quickly. In future there may be robots which
use biological fuel which they collect as they move.
Compressed air, in tanks for mobile robots or directly
from a compressor for fixed robots, is the power source
for pneumatic systems.

In the same way that humans depend on sight, hearing,
taste, smell, and touch to make sense of the world, robots
require a sensory system in order to function. Sensors
feed information to the processor. The information
provided depends on the function of the robot. Location
is important for most robots. Industrial robots must be
capable of placing items or performing actions in

Problem-solving

Robotic vacuum cleaners which can clean floor
surfaces by themselves are becoming more common.
Work with a partner to list the kinds of sensors

they need.

¢ Listen to this short
talkbyaSalesRepata
trade fair about how a
robotic vacuum cleaner
works. Note down
information about one of
the types of sensor it
uses. Your teacher will
advise you which type to
listen for. Note what the
sensors detect and how
they do this.

t

exactly the right place. With some robots, location is
controlled by placing electronic tracks for the robot to
follow. Container handling in ports can be done by
robotic vehicles following such tracks.

Heat sensors may be impo'rtant for robots working in
extreme conditions. Sensors which measure the
pressure exerted by robot arms or pincers are important
for robots which pick up or handle delicate items. For
robots which walk or climb stairs, information on
weight distribution and balance is important. Robots
which look for some types of explosive need sensors
which can detect chemical smells. Robots which have to
navigate over unfamiliar ground, such as the Mars
Rover, have digital cameras to help them identify
obstacles and select navigable routes.

The brain of a robot is the processor. It controls the
operation of the robot. It is programmed to allow the
robot to carry out a series of actions and to respond to
feedback from the sensory system. In the case of a
simple robot, such as a domestic vacuum cleaner, the
program may instruct the robot to turn 90 degrees when
it collides with an obstacle.

L

3 Now exchange information with others in your class to
complete the table.

4 () Listen again and check your answers.

Sensors Notes

dimension sensors

object sensors

cliff sensors

wall sensors

dirt sensors
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CITACUBbO 3A BHHUMAHMHME!!!

PIIATI HMOSIK 423 ayo.



