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INGLES

Vocabulario técnico

4° 2° T.T. Eléctrica

4° 3° T.N. Eledtriciddad



Listening 5 EX-X<aa Plav this game. Listen. Only follow the instructions if the speaker

says Please.

Vocabulary 6 Match the opposites.

pick up raise read say stand start

listen lower putdown sit stop write

Example: stand = sit

7 Try this quiz. Choose the correct answer.

i a)

2 The doors are a) closed. b) open.

3 Turn a) left. b) right.

4 Go a) in. b) out.

5 Drive ay up. b) down.

6 The hammer is a} inthe box. b) on the box. c) under the box.

8 Match the pictures with the words in the box.

adapter antenna boits cable chisel nuts plug
saw screws screwdriver spanner washers




Reading 5 Read this instruction manual and check your answers to 4.

1 Put the plate on the four bolts.
2 Put the nuts on the holts.

§ 3 Tighten the nuts.

4 Putthe axle on the large boit.

Put the large nut on the large boit.
Tighten the nut.

Put the wheels on the axle.

Put the nuts on the axle.

Tighten the nuts.

fuon byt

© o~ ;U

Language 6 Complete the table. Use the sentences from 5. Leave some spaces blank.

| Verb (action) © Object (thing) " Location (place)

| 1 Put the plate on the four bolts,
2 Pul '
3 the nuts.
4 Put
5 Put ;
6 .
5
o
9

Vocabulary 7 | Listen and repeat.
loosen ... pull ... push ... put ... take ... tighten

8 Complete the instructions. Use the words from 7.

the hammer on the table. 4 the lever.
2 the hammer off the table. 5 the nut.
the lever. ) the nut.

@ Complete the table.

; Verb Opposite j
f

| put (o) (1) {off}

! tighten {2}

oush 131




17 Complete the instructions for these pictures. Use SOME of the words in
the box.

loosen off on put ke tighten use

How to take the truck olf the skateboard

Steplifa) —— thelargenut.(by______ thelarge spanner,
Step2:(c) — thelargenut(d)_— the bolt.

Step3:(e)  thetruck(f) _ the bolts.

How to take the wheels off the truck

Step4d:(g)  “Athesmallnuts. (h) the small spanner.
Step5: (i) .~ thesmallnuis ) the axle.

Step6:(k) . thewheels{l3__ theaxle.

Put the words in the instructions in the correct order.

1  screws the tighten

Tighten the screws.

2 thelarge hammer use

3 take off the car the old wheel

4 the new wheel put on the car

5 into the wood hammer the nails

6 through the holes the bolts push

Project 19 Find the meaning of the words plate, truck and axle for different technical
fields, and write the results in a table.

Search resuits for deck Technical fieid E:
a floor or level of a ship ! marine engineering .
a floor or level of 2 bus or other vehicle fransport engineering
an cutdoor floor attached to a building building and construction
the road surface of a bridge civil engineering
cament or tile area around a swimming poot buiiding and congiruction
i fiat surface of a skateboard speris technology
flight deck — surface on an aircraft carrier aerosgace
component of music system — e.g. turniable. cassefe deck  ziacirorics
" computer games console T eriErAn e Tousy




Reading © Complete the labels for this tool. | BeraWanEE - &

7 Read this product review and check your answers to 6. \

Product review: Survival Tool
This toci hag a ruler, a screwdriver, a pick and a blade. It also has two openers.
One opens cans. The other opens boetties. It has two wranchas,

It doesn't have a saw. And it doesn't have a hammer, because the toot is too small.
[t has a plastic cover. The cover comes in three colours: black, blue or red.

i

:
Speaking 8 Ask and answer questions about the Survival Tool and the Multi Tool. Use the
d words in the box.

biade canopener cover hammer pair/pliers pair/scissors ruler wrenches

Bre _isp_annér,. AmE ;'vrench . i ;

R A: Does the Survival Tool/Multi Tool have ... ?
B Yes, it does. / No, it doesn't

Vocabuiary 9 Match the parts to the words.

handle, shaft, head, blade, jaws

10 Draw some tools that you use in your work. Label some parts with words
from 9. Then make sentences.

This is a ... . It has a handle, a head and two jaws.

Speaking 11 Compare these three products.

Product comparison . *
Survival Tool | Multi Tool Key Tool 9
knife blade e - .-
saw : . . :
screwdriver . ' e
bottle opener . - _ .
can openar ' T .
ruler . :
! pick .
i wrench .
hammer .
pliers ] . % .

B e T

—vwﬂ““‘:wmmﬂwmw—
I The Key Tool has a screwdriver, but it doesn't have a wrench.
2 The Survival Tool has q ruler. but the Mulii Tool doesn 't

Writing 12 Write a short comparisen of the thres products in

BT




2 Functions

Starthere 1 Match the words with the pictures.
[ N

Flectrical power sovrces
1 mains electricity + AC adapter

2 solar power
3 dynamo
4 batteries

Reading 2 Label the photos of the emergency radio below with the words in the box.
alarm antenna clock compass handle thermometer torch

3 Listen and repeat.

fnfefh.éi = ‘exte:}i'nal; 2
R handle ... thermometer ... torch ... alarm ... clock ... compass ... antenna

4 Read the description and check your labels.

Dynamo Solar Radio

1 clock 2 3

Key features: This equipment has
# a radio

# g thermometer

2 a compass

2 a torch

® aclock

® an alarm

Power sources
it uses electricity from four sources of power:
% an AC adapter. This connects the mains eleciricity
supply to the radio.
# 3 external AA batieries.
# a sclar panel. This changes the Sun's energy into
glectricity and charges an internal batiery.
® a dynamo generator. The handle turms the dynamo.
The dyname produces eleciricity ard charzas the
inferna’ tatiery. -

e

5 Explain *he function of

e AT acanter

Z  ae hancle




3 Locations

starcthere 1 BEEER Listen to this computer lesson. Complete the dialogue with the
words in the box. ’

at botiom on left right top

® OK now put the cursor on the START buttorn.

oy Where's the START button?

@ its____ the. . On the . Do you see it?

) Yes. Is that it?

@ Yes, that's correct. ... Now, move the cursor up to the CLOSE butfon.
O Where's that?

® /tsanX Its _ the .. At the

O s that it?

® Yes that's it Now click.

Vocabulary 2 MatchtheTV
: monitors with
S B their locations.
micldle =.cenira:
BrEcentle, AmE canter bottom left __—
R l bottom right ——
centre bottom ——
cenire left
centre right .-
centre top
“top left
top right
centre .

@ 0 o~ O =

Laﬁgua‘ge- i .in the middle, in the centre
eng 2 at atthe top, at the bottom
on on the left, on the right

Reading 3 Correct this description. There are six mistakes ‘n locallon.

printer =

in the centra of

the el 2nc ous

smakies
mz memnar 3t tee -
mamemm 2 g e 2o 2 TS TILES EUTE ooy T TS DS




Start here

ki = kilometres per hour
(used-_by' oSt Countries)
mph = miles per hour (used

“in'same countrias, including
~ the US and UK) )
. mfs = melres per second

rpm = revolutions per minute;
1 revolution = 1 rofation of

<3668

Listening

Vocabulary

2 Instructions

1 Try this quiz. Choose the cotrect answer.

Rotation of a fast CD-ROM?
a) 98,000 rpm b 9800 rpm

The speed of sound?
2} 746 ku/h (464 mph) ) 1200 km/h (746 rmpl)

2 fThe maximun speed on land?
2) 1228 km/h (763 mph)  b) 1228 mph (1976 ko)

The maximum speed on water?
ay 154 mfs  b) 154 mph ¢ 154 km/s

The rotation of the Earth?
a3 1000 mph (160% km/h) b) 1000 km/h (621 mph)

The Earth moving around the Sun?

1) 67,000 mph (107,825 km/h)  b) 67.000 km/h (41,631 mph)

3 Work in pairs. Write down some speeds. Dictate them to your partner.

4 Label the diagram with the words in the box.

anienna handle joysticks slider switch

1

L‘: 2
direction ,/— mj;:*\\/ roll
Ay S, .
! ‘. &

5 Work in groups. What do youw think the plane does when you move these

controls?

Look at the joystick on the left.

1 Push it up (away from you). Pull it down (towards voIr . W el g Dels,

5 Push it to the left. Push it to the right. Now what happens’

PR N e L

Tyt S A

3 Pushitup. Pullif cown. Wwiat nappens.

4 Rt g thedeh Push 8 00000

Look at the jovstick on the right.

4 | Movemeni




3 Actions

Start here 1 Look at the diagrams and answer the questions.

forkiift truck

007
2
B

skeletalets]

CYELED

1  How many pedals does it have?
2 How many levers does it have?
3 Is the steering wheel on the leit or on the right?
Reading 2 Read the manual. Write the letters (A-G) from the diagram rext o0 T
controls.

ooee ree

reverse = go'backuards In the diagram, you can see the controls of the forklift truck. On i
This is the direclion. lever (1 ). Push this lever forwards. and 2t
forwards. Pull it backwards, and the truck reverses. Next you can s&s 91& shoavimg
wheel (2 ). This turns the truck to the left and right. At the o, 9 the wigh,
you can see two levers. Push the jeft-hand lever (3 1 forwards, end tme foeis

moves up. Pull it back, and the fork moves down. Push the righi-nand heter
TS o, A i

{4 ) forwards, and the fork tilts up. Pull it back. and ihe i

bottom, on the right, you can see a lever. This is the parking trake i 0. Ay
the boltom, you can see twe pedals. The LH pedal is the brake 3 . Tz PR,
pedal is the accelerator {7 ).

— nstpmes ST

TR T T

o

3 Describe these movemenis of the truck. Use words “rom toe marual

Example: A. The fork tilts dowrn.

4 ovement |




1 Heating system

Starthere 1 Work in groups. Which way does the water flow in this system? Draw 2rm>s
to show the direction of the flow.

2
water tank . E
Solar water heater | %
1 I . : H b
' AR RS The main parts of this systest ars warer
solar water i B
panel pipes, a solar water panel. 2+

shower head an inlet, a valve and a shawsr
tank is above the solar panal.
5 Cold water enters the svsies
the inlet.@then flows int2
From(here), the water flows
solarpanel.
The Sun heats the water iz The pazet
10 The hot water rises and Iows fnorn tee
panel into the tank. In the tank, ot
water stays at the top anc ool water
sinks to the bottom.
When yvou open the vaiva,
15 flows from the tank. thr
ta the shower head. @“‘, firwelly
leaves the system. !

Kouter g s
: T T T g TR,

Reading 2 Read the texi. Check the directions of your arrows in L.
3 What do these words refer to?

1 It (line 6) a) inlet h) cold water C oaw

2 here (line 7) a) tank b) inlet c o

3 Here (line 16) a) tank b) valve )l

4 it (line 16) a) shower head  b) valve g

——
Fxample: 1 |Cold water[enters the system through the i7.27 10 1547
In line 6, if relers to cold water.

4 Draw the flow chart, putting these boxes into the corra2t rdern

START HERE
cold water ! J warm water

a7 1328 ) i .
goes inio the goes out of tne Tomde _ Ine m"m
system panre| - . S
/‘_‘ warm water ‘ Twater becc—sas WA S oot st L
<« _ entersthe | 1 warm T s oz 1T IE it
~ot o water tank i DEne S WEIETtEn




5

Language

Vocabulary

Task

Writing

Cflow 5 - into the tank.
move - out of the tank.
: * through the pipes.
The water , ¢ AP
- go - around the sofar panet.
' pass ©5 10 the outlet.

from the inlet.

) ) ‘ Cflow . around the circuit.
The slectron | -s

go i through the cables.

5 Label the diagrams -6 with the prepositions in the box.

around frem into outof through to

6 Complete the table with the verbs in the box.

enter leave rise sink

up (1)
; down {2)
' go
} ~infinto {3}
‘ Coutiout of - (4)

7 Complete the sentences with the correct form of verbs from the table in 6.

Water : the house through the inlet pipe.

Water the solar panel through the outlet pipe.

1
2
3 When you heat the water in a tank, the hot water
4

When vou cool the air in a room, the cool air

8 Work in pairs. Explain your systerm to your partner.
Student A. Turn to page 65.

Student B:

1 Listen to Student A, and ask questions. Then draw a simple diagram of
his/her system.

2 Explain your system to Student A.

—

Solar Water heater

;L hot water cutfet

]

solar water panel

ST DS e

8 Write an explaration of vour SusienL



2 Electrical circuit

Starthere 1 Do you know these electrical . \E &
symbols? Label the circuit diagram H—
with the words in the box. 3 \\u

baltery conductor fuse tamp :
negative positive switch terminal H

(5} (@ . B
See the glossary of electrical
symbols on page 39 for answers.
E, Listening 2 Listen and label the diagram with the words in the box.

battery cables controfler lamps solar panel

- i5)

3 Listen and match the items with their specifications.

1 solar panel a) 12V 8W

2 controller by DC

3 battery c) 5A

4 lamps d)y 60W

5 electrical current e} 12V 100Ah

Task 4 Work in pairs. Look again at the diagram in 2. Where does the current flow in
these three situations? Draw arrows.

Situation 1: The Sun shines. The lamps are on.
Situation 2: The Sun shines. The lamps are off.
Situation 3: The Sun doesn't shine. The lamps are or.




convert =

change -

Task

Read the manual for the solar panel and check your answers to 4.

How does the solar power system work? The panel converts the Sun’s energv inw a DC
electiic current. The current flows to_the controller. Then it can flow from the controller
to the lamps. Or 1t can flow from tht, controller into the battery. The battery stores the
electricaty. The current can flow from the battery into the lamps through the controller.

If the Sun shines, the DC current can flow from the panel, through the controller and
into the lamps. If the Sun doesn’t shine, the current can flow from the battery, through the
controiler and into the lamps. If the lamps are off, the current can flow from the panel,
through the controller, and into the battery. . :

The controller contrads the flow of the current. Tf the battery is full, the controller stops
the flow from the panel into the battery. If the battery is empty, the controller stops the flow
from the battery into the lamps,

the Sun shine -8 ,  the current flows from tha panel.
If :
the Sun  does not/doesn't  shine the current flews from the battery.
. the battery s DRl the current doesn'’t flow into the battery.
If - i
the lamps  are notfaren’t - on the current flows into the battery.
6 Work in pairs. How do you think the controlier below works? Make notes.

Complete the text explaining how the controller works. Choose the correct
verb and use the correct form of the verb.
If the battery is full, switch A (1) (open/close). Then the

current (2) (flow/not flow) from the panel to the battery.
The controller short-circuits the panel.

If the battery is empty, switch B (3) {open/ciose).
Then the current (4)

lamp.

(flow/not flow) from the battery to the

e S
EEEEN
: : -

;\ B {3& _______

e EE S

RN
|

(===,

) P!

this cemponent
rrcasures the
‘oitage of the batt

A R
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3 Cooling system

Start here 1 Trythis quiz. Choose the correct answer.

What are the normal or average temperatures for these?

_ - Water from a shower? a) 60°C (140°F) b) 80°C (176°F)
°F ~3Er 0 /5 32, Food in a refrigerator? a) 4.5°F (-15°C) by 4¢°F (4.5°C)
Iliscaovens LElE Food in a freezer? a) 0°C (32°1) b) -18°C (0°F)

Fahrenheit. -
;G S (PFZ32) ' .5/9, This
" converis Fahrenheit to
~ Gelsius. '

Coldest air temperature ever? a) -89°C (-128°F) b) -20°C (-4°F)
Hottest air temperature ever? a) 156°F (70°C) b) 136°F (38°C)
Water in running car engine?  a) 110°C (230°F)  b) 45°C (116°F)

Ty U1 e L2 Do

Listening 2 Listen and check your answers.

Reading 3 Label the diagram with the words in the box.

bottom hose engine radiator thermostat top hose water pump

1 _engne 2

Car cooling system |

The engine drives the water pump and the pump pushes
coal water around the engine. This cools the engine. At
the same time, the water becomes hot. The water in a hot
“engine is normally around 110°C. '
5 The hot water then passes through the thermostat.
controls the temperature of. the engine. From the
thermostat-,@flows thraugh the top hose into the radiator.
@, a fan cools the water, and the cbdl__water sinks to the
boitom of the radiator. '
-0 The cool water then leaves the radiator.@flows along
the hottom hose, passes through the pump and enters the
engine again.

e et P i O emspncm et

T

4 Read the text. Check your answers to 3.

B  Which words in the text do these words refer to?

- - ./—"'___‘——-\_*
1 {Thls (line 6) 7 a) hot water ~|b) thermostat] c) temperature

2 it (line ) a) engine b) thermostat c) water
3 Here (line &) a)top hose b) radiator c) fan
4 It (line 10) a) water b) radiator c) bottom hose

Speaking B Make true sentences.

R

(1) The water pump  control(s) the radiator to the engine.
{(2) The thermostat connect{s)  air onto the radiator.

| (3) The two hoses push{es) the hot water from the engine.
{4) The radiator cool{s) water around the engine.
{3) The fan blades flowis) ta the botiom of the radiaton
£y Cool water riggisl ne igTDeralure IFne waten
i HCE MEeS Sird 3

nnnnn =

§
[t
0
«




Task 7 Workin groups. This is a simple way to cool a house in a hot couniry. How
does it work? What happens at each stage (1-11)?

{Sun) ¥ air inlet @

water spray

Writing 8 Complete this description of how the cooling system works with the verbs
and prepositions in the box.

cool enter flow heat leave rise sipk
around intc - outof through o

The pump pushes cold water througn the pipe to the top of the tower (D).
Here, the water lzaves the pipe through small holes. It’s like a cold shower. (2).

Hot air the tower the air inlet (3).

The shower of cold water the air (4). The cool air then
to the bottom of the tower (5).

Thecoolair —____ the house, (6) and then it (7).
It the house and the solar chimney (8).
TheSun __ _  thechimney, (%) and the hot air ____ (10).
The hotairfinally ____ __ the chimney . the air outlet {11).

Social English 9 Listen and read.

Dan is an electronics student. He also works part-time in an electronics
workshop.

® [ work in the electronics workshop every Thursday and Friday.
AT _ G When do you attend lectures?
on Mondays = svery Monday ® Luvery Tuesday morning.
i_},’o,’l’g‘;’}f_'i;ﬁﬁfgg’”g SR O What do you do on Tuesday afternoons?
R i ® /[ do my practical work then.

10 Work in pairs. Practise the dialogue.

11 Wworkin pairs. Discuss vour own weekly schedy

L hels




Vocabulary 7 Match the sentences.

I This material doesn’t burn or melt if vou heat it. a) It's rigid.
2 This materiai doesn’t break if you strike it b) It's hard.
or drop it. ¢) It's tough.
3 You can't bend this material. d} It's heat-
4 This material doesn’t corrode if you resistant.
put it in water. e) It's corrosion-
5 You can’t scratch this material or cut it. resistant.

8 Match the words with their opposites.

1 tough a) soft

2 hard b) heavy
. 3 rigid ¢) weak
’ 4 strong d) hrittle

5 light e) flexible

Reading 9 Read the text and complete the table below.

This racing car is made from the latest wings and
hi-tech engineering materials. It’s made | spoiler
from metals, alloys, ceramics. plastics j
and composites. Many materials in the
car are light, but very strong.

The nose cone of the vehicle is made : inner core
of strong, light fibreglass. X oy : A ; outer skin

The spoiler and the wings are made S 2 e & (01 coating)
from two materials. The inner core is ¥y ' '
light. It’s made of polystyrene. The outer
skin is hard and made of fibreglass.

The frame is light. but very tough and
rigid. It's made of cromoly. a steel alloy.

The radiator is made of aluminium.
The aluminicm is coated with ceramic.
These two materials are corrosion-
resistant.

The engine and pistons are made of a
light aluminium alloy. Each piston inside
the engine is coated with a heat-resistant
ceramic.

The wheels are made of a strong, light
aluminium alloy, The tyres are made of a
tough rubber composite. '

spaolier

A o g N

[ . y y !
| Part What's it made of? What are its properties? :
an alloyis & mixture of two or nosa cone (1) {2
_morg metals . e : :
a eomposite is a mixture. of spoiler and wings coated with (3} 4]
* iwo types of materiat —
* fibregiass s a composite. [t wheels (8) zlizy &
is a mixture of a plastic and - -
a ceramic tyres {7 R =
" pisions cogtes wit & -2
frame o "z

BrE tyre AmE tire- -z dj

n




4 Complete the dialogue with the correct -
form of the verbs in brackets.

. ® How does the thermosiphon
I (work)?
O Well, the cold water (2) ___
(enter) the system through the inlet.

The water pressure (3)

(push) the water around the systemn. :
@ Sohow(4) ____ (do) the inigt

water (5) ¢ (become) hot?
O t®) —_ _ (flow) into i \ )

the panel and the sun's rays ‘ :
(D (heat) it The warm outlet vave
water (8) ___ _ (rise) to the | -
top of the paneland it (%) (pass) from the panel into the tank.

® (1)  _ (do)thetank Q1) (have) a heater?

O No it(12) — ____ (donot). The hot water (13) (stay) at the
top of the tank. Ifyou (14) __________ (open) the valve, the hot water
(15) — _ (flow) from the top of the tank to the outlet

5 Identify the equipment from the description.
cable fan. pump radiator  solar panel th'erm_ostat:-

1 It converts energy from the Sun into heat or electricity.

2 It pushes water around a water supply system, or around a car engine.

3 It blows cold air onto a car radiator and cools the water inside it.

4 It controls the temperature of water or air in a heating or cooling system.

6 There's a problem with the forklift truck. Say what's going wrong.

1 1mpressing (press) the accelerator pedal, but the truck i1t going (not go)

faster.
2 He (pull) the lever back, but the forks
(not rise).
3 You (push down) the brake pedal, but the truck
(not slow).
4 1 (slide) the lever forwards, but the forks
(not tilt) upwards.
5 He (pull) the direction lever backwards, but the
truck (not reverse).
& You (move) the direction lever forwards, but the
truck (not go) forwards.

e e |




Some electrical symbols

terminal earth

fuse

Other symbols

+ plus/positive

- minus/negative

hash/number

degree(s)

plus or minus

equals

does not equal

at least (also more than or equal to)
up to (also less than or equal to)
approximately/about (also has other uses)
less than, under

more than, over

tick

Cross

point (decimal number)

(LT L N | o Gk

1

> oV A

Currency symbols

euro(s)
dollar(s)/peso(s)/reai(s)
pound(s)

yen

renminbi/yuan

JY o rial(s)/rival(s)

RsRp rupee(s)

él"\‘ﬁ@hmm

Internet symbols

@ at

.com dot com

A-B Ahyphen B/ A dashB

A/B AslashB . Aforward slash B
A B  AunderscoreB

e mmee—— e

4 Useful words

Industries and technologies

aerospace
agriculture

automotive engineering
biotechnology

chemical engineering

civil engineering

building and construction
electrical engineering
electronics/electronic engineering
environmental engineering
information technology/IT
information and communications technelogy/ICT
manufacturing

marine engineering

materials testing

mechanical engineering
petroleurmn

public health

security
telecommunications/telecoms
transport

Names of jobs

engineer
manager
technologist
technician
supervisor
team leader
mechanic
operator

Materials

Metals: aluminium, titanium, copper, iron, lead,
tin

Alloys: steel, chrome, cromoly

Plastics: polycarbonate, polyester, polystyrene,
nylon

Composites: fibreglass, graphite

Reference section .
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or days with no
- Wind people
can't charge
them - these
people don’t
.. use much
electricity.
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H appiances need dect_ﬂqty P
ical power reaches our homes -

zh cables from power stations., But- -
people live in the'mountains, on . -
of on small islands far from power -
s They haven't got mains .- O
city aridthey ise natural power -

7 from the sun or the wind. =~ =
ar collectors and windmills charge = -
es wlth nergy.and then baitéries

Energy 1s everywhere'-

E:nuergy is the capacny of matter to do
ork and drive machines, and it
exists in many forms: Electrical energy is
an important form of energy in the
modeéri techrological word. " =
“Today, we use electrical apphances all
the time. We have got televisions, video
. . players, radios and stereos in our homes. -
~There are refrigerators in our kitchens, ¢
- and vacuum cleaners and washmg j

- machines are a big help. At home and at

work, people use telephones, computers
.. and fax machines. P
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Electric B atter

Ot

\:_.;-:‘f‘a'“"’ -

breakthrough in technology but in
~_1/85, the frog happened to be
lying) dead on a zinc tray about to
come under the knife, Luigi Galvani's
wife was using the same steel scalpel
he used for slicing into cadavers, only
this time it was being used for making :
dinpers Luigi was lecturing to his students in the next
réom when the scaipe! slipped./s It feli across the trog
d and simultaneously touched the zinc tray,jThe dead
frog jumped.! Luigi's wife screamed, and everyone ran
into the kitchen./'

It's not often that a frog makes a

Now Luigi had a problem. #fie had little idea why_the
frog jumpedeven though he could make it jumpzat will
by dropping the scaipel across. it. #And there werE" his
students who assumed he knewgye_tythmgj;@tanding in
his kitchen, fwaiting for him to explain what happened,/
He took a guess,/fand said that he had discovered
"animal electricity, the primary source of life" and that
there was electricity in the frog.//He was half right.
Animals, including Kumans, do use electricity to carry
messages from the brain to the muscles, but there was
no electricity in the dead frog. With his reputation on
the line he tried lots of experiments with frogs, without
proving anything. Bravely or foolishly, he published his
findings anyway.

When Alessandro Voita saw the claims about animal
electricity, he couldn't believe it. He had been tinkering
around with various kinds of metals in attempts to
create electricity, but he had not made much progress.
Still, he was sure that Luigi was wrong that a dead frog
had electricity in it. So Alessandro told him so. And
Luigi shared his feelings that Alessandro Volta did not

know what he was talking about. They were instant
rivals,

That riveiry motivated Alessandro, who set out
methodPl!y o aeate animal electricity without the
animal/In the beginning of the next 18th century, to be
exact 1800 Volta stacked zinc discs and copper discs
separated by doth soaked in acid, and it praduced the
first steady source of electricity known, which was ~
converting chemical energy intc electrical energy

- (formed. Previousty, the only sources of electricity had
been lightring or the static discharge from rubbing a
carpet or animal fur. The world had its first battery a
year after Luigi had died, stil believing in animal
ielectricity...

b
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Even i you had free run of any skybox in Madison
Square Garcen, you still wouldn't see haif the aciion that

you will in your own living room, one day soon, on a large-
screen horoorcphic television. Without ever leaving your chair,
you'll be poised to waich scch play unfold from whaiever per-
spective you choase, gazing info the depths of your TV. The only
thing lacking will be the soggy cheese fries.

Althaugn this scenario is a decace away, o smaliscale version
axists 'rodr*y in the Dailas laboratory of Herald Gerner, a tireless
51yzarod medical doctor, plasma shysicisi and biochemist f the
iczl Canter. The profolype he
ouilf is the first machine ever 10 gensrare nolographic movies—true

umverszry of Texas Southwesiern Medi

3-0 without soecial glasses or nausec
. How dig ¢ guy who works in @ medicct canier discover the key fo
' depiciing holographic oajects in mciion? Garner's chair in devaop‘
 menidl biclogy ot UT is andowad ir aert by the ounders of Texas

a d'gi'rc;f

i Insituments, ard ihe company gave Aim aarly
now used n nigh-end viceo pro -
fors. it is mace up of nearly ¢ mni]o“ -eileciive oanels, each of which

/ QCCRSS 0 T
micromirror device (D [ MDY ihet

con ke angled by o comauter savaral thousanc imes per second ©

- raflect or deflect beams of lignr, crocucing moving piciures. Garner's

- big ideq wes io tlost the DMD with a laser rather than with ¢ ypicci

erojecion bulb. He programmed e DMD o reflect a sequence
2-D inferference patterns [called interrerograms) that disrupt the ic:sef
light in such a way *hat il reflecis @ 30 helegrem.

= Gorner's tiggest challenge has been fo find a suitable screen. fo
uniold the 2.0 ‘nterference pasrerns into irue 3-C images, he crojec-
fion surface must have volume. A coluran of mist will work, as will o

iuk of JelkO, but soth difuse the projected imege, marring sharpness.

Sa Gamer is working with a disgley composed of layers of microihin
LCD oensls, sacn of which can, whea elecirically chargec, be moae
clecr or opaque. Wher the paneis flash on and off in quick sueces-
sion to assemble the hoiogram, he speed is more than sufficient to
convines the aye hat it's sesing ¢ solid cojech.

Such displays exist ioday, sut they work without the benefit of

holography; instead they have te siice up a 3.0 image and sena it
sliver by shiver io the LCD screens. The piciure is almost the same as

for greater Drocessing
2

Garrer's waula be, but his methed reguires
m‘s 15 ”w Comers aporoach s \he mos; waole somhon foe
DT et sending the 3D images as 3 20 in terferocram,”

5. pointing cut thet ihis doesn's require any more bend-

@ coruiuscioie e T
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driza o 270
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il ol )mwr\a

sn't Realishic? Waic

THE ULTIMATE 3-D T :
ON YOUR WALL, 3UT YOU'LL
BE TOO ENGRCSSED TO NOTICE

or Invents
the hﬂ’ﬂ“‘\nn, for which
od e Mobe
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- HOW TO RECGRE A HOLGGRAR
| Shine a laser af an apple through
a pariim“y transparent mirror that
jsulirs the light infe an cbject beam
j and a reference beam. The object
beam scatters when it hits the

’I apple and then recombines with
' the undisturbed reference beam.
This creates an inferference pat-

: tern that is recorded on a piece of
ﬁlm. Mluminate the film with a ref-
erence beam, and it reproduces
multiple 2-0 images that look like

one thres-dimensional image.
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21/3/2014 The 10 Best Cars Designed by Bertone - Popuiar Macharics

We Test 8 Top Front-Drive Lawnmowers

Our testers put these push mowers through their paces to evaluate power,
bagging, handiing, leaf muiching, cut quality, and even ease of
storage....Rz2d Mars

The 10 Best Cars Designed by Bertone

lconic ltalian design house Bertone is reportedly on the cusp of bankruptcy. Its
history includes some of the greatest automotive designs ever committed to
sheetmetal. Let's revisit 10 favorites from the company's epic highlight
reel... . Raad Maors

Everything You Need to Know About America's Next
Space Plane

Mark Sirangelo, corporate vice president and head of SNC's Space Systems,
has a better than front-row seat for America's historic private space movement
—he’s a player on the main stage. Sirangelo heads one of three companies
that is designing spacecraft to bring humans into orbit for NASA.... Read

More

9 Things That Didn't Happen to Malaysia Airlines Flight
370

The evidence is mounting that a deliberate action by someone on baard
caused the diversion and disappearance of Malaysia Airlines Flight 370. But
over the past week and a half since the plane vanished, as contradictory
information came in from various sources, peopie floated plenty of crazer
ideas about the plane's fate. ... Rezd More

- wwuna Bns IVIEIUANS 100K their idea of what a car should be and fashioned it intg sheet metal.




1T Heating system

Draw a line from each word to its opposite.

sink above bottom outof cold cool enter outlet push

hot inlet leave heat pull rise top  below into
Rewrite the sentences. Change the words in italics. Use words with opposite
meanings from question 1.

1 Asolar panel heats water. A fridge ... > A fridge cools water.
2 Hot water rises to the fop of a water tank. —

3 The inlet pipe for cold water is below the pump. —

4 Water enters the tank through the inler pipe. —

5 Push the shower head into the pipe. —

Look at the diagram. Warm water comes up from
underground and heats water for the houses. Use
the verbs and prepositions in the box to complete
the description of the heating system.

flow leave push rise above
below into through tfo outof

In this system, there are houses (1) a flooded
coal mine. At 170 metres (2)______ ground, the
temperature of the mine water stays at 14.5 °C.
The water pump brings up the mine water and

heat exchange

water pump

(3) it (4) the heat exchanger. The
mine water comes (5)______ the heat exchanger
and {6)_______ back into the coal mine {7)

the downpipe.

in the heat exchanger. the temperature of the fresh
vater (8)_ 1055 °C. Thes wanm waler then

mwawmmmmm_mm@e
Tk and goes (M0} e houses.

e s TR L




2 Electrical circuit

Match the words in the box to sentences 1-7.

battery cable controller lamp solar panel electrical current  switch

shines a light when the switch is on: lamyp

converts the sun’s energy into an electrical current:
stores electricity:

DC is a type of

Electricity passes throughthe _ o the lamp or the battery.

1

2

3

4 Whena__ _ g closed, the electrical current can flow.
3

6

7 carries the electrical current:

Look at the diagram for a high river
water-wheel and a generator which _ water-wheet
supplies current to a workshop next
to the river. Complete the sentences
with the present simple. Then listen
and check your answers.

low river

generator

1 If the river is high, and the workshop is open, the current flows from the
generator into the workshop. (current / flow / generator / workshop)

2 Mt the river is high, and the workshop is closed,
- (current / flow / generator / batteries)
3 lithe river is low, and the workshop is open,

(current / flow / batteries / workshop)
4 M theriver is low, and the workshop is closed,

. (current / not / flow)
5 If the batteries are fuli,

. (current / not / flow / generator / batteries)
6 If the batteries are empty,

- (current / not / flow / batteries / workshop)

2 Listen to the dialogue. Circle the correct specifications for the items.

1 Solar panels a)4x16W b} 40 x 60 W C)4x60W

2 Controller a)1x3A b)Ix5A c)Ix15A

3 Batteries a)4x 12V 50 Ah b)4 %12V, 100 Ah ¢) 4% 15V, 150 Ah
4 Lamps a)6x20V.8W b)16 x 12V, 18W )6x12V. 8 W

5 Cable a) 25 mm, 30 amps b) 6 mm, 53 amps ¢) 16 mm, 100 amps

(12 metres)
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3 Cooling system

Complete these sentences for a world weather forecast. Write the
temperatures as words.

1 The night-time temperature in Helsinki will be minys wo degrees Fahrenheit.,
(=2°F)

2 The day-time temperature in Mexico City will be twenly-one degrees Celsius.
21°0)

3 The day-time temperature in Los Angeles will be
—_—  (75°F)

4 The coldest night-time temperature in Moscow will be

. (=8°C)
5 The day-time temperature in Tunis will be -_—
24°0) '
6 The highest day-time temperature in Karachi will be
33°0)

Use the words in the box to answer the questions with short answers, Use
some of the words twice,

cootwater engine fan hot water thermostat  two hoses  water pump

What pushes cool water round the engine? The water pump
What connects the radiator to the engine?
What controls the temperature of the engine?
What flows from the engine to the radiator?
What blows air through the radiator?

What sinks to the bottom of the radiator? _
What cools the water in the radiator?

What passes along the bottom hose and back to the engine?

e o

e B

o oo lE

A =1 U o W DN e

9  What drives the water pump? __

Look at the diagram for a watering system. Complete the sentences with the
words in the box. Put the verbs into the present simple.

around atthetop atthe bottom from into  out of through

From the spring, water (flow) flows to a reservoir 4t the top of the hill.
2 . ~ the reservoir, water (pass) 4 pipe to the field.
3 Thepipe(go) __ a
field of fruit trees.
4 Water (leave) ____ the pipe
small holes,
5 The water then (How) ___ field
the fruit trees.
6 Alittle water (flow)
— the bottom of the field.

7 This water {enter) ____ atank
—— of the hifl




4 Word list

-

engine

biow

fan connect
hose Gontrok
inlet cool
radiator drive
shower head enter
solar panel flow
thermostat go
valve heat
water pipe leave
water pump move
water tank pass
push
fise
sink

Complete the sentences with verbs from column 2.

W N e

Cold water

Water
The sun

Hot water

around
into

out of
through

fo

battery

convert

cable

conductor
controller
electrical circuit
electrical current
energy

famp

sofar panel

switch

flow
shine

short-circuit

the system through the inlet.
mto the tank through a pipe.

the water in the solar panel.

Cold water

Hot water

Match the sentence halves.

1o

The water pump pushes
The thermostat controls
The two hoses connect
The fan blows

The radiator cools

a)
b)
c)
d)
&)

o the top of the tank.
to the bottom of the tank.
the system through the shower head.

the temperature of the water.

air through the radiator.

the hot water from the engine.
water around the engine.
the radiator to the engine.
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9 Things That Didn't Happen to Malaysia
Airlines Flight 370 | |

The evidence is mounting that a deliberate action by someone on board zzuz27 75 =272~ ~and
disappearance of Malaysia Airfines Flight 370. But over the past week and a half since the plane
vanished, as contradictory information came in from various sources, psople floated plenty of
crazier ideas about the plane's fate.

Sy Jeshua A, Krisch
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Iranian Terrorists Stole (or Blew Up) the
Airplane

You can't blame the United States for hearing
about a missing jumbo jet and immediately thinking
“terrorism." Only hours after MH370 went missing,
rumors began to circulate that two Iranian nationals
aboard the flight had been traveling with stolen
passports, as did speculation that these
passengers pointed to an lranian terrorist plot.

Now it looks as if they were just two guys travehng
with stolen passports. Interpolirvast il
iraveisrs and did not find any evidence tha [mked
themto a terrorist group. As Ronald K. Noble, secretary general of Interpol, told The New York

Times, "The more information we get, the more we are inclined to conclude it is not a terrorist incident.”

How Foo Yeen/Gelly Images

i

The Passengers are Safe ... and Taking Calls

Perhaps the saddest—and eeriest—Flight 370 theory is that the passengers are safe but unable to
answer their cellphones. When the airplane first went missing, several of the passengers' families
announced that their loved ones' mobile phones rang repeatedly, instead of going straight to voicamall.
Add that to reports that the passengers' instant messaging accounts remain online and active. and
some began to suspect that the passengers were alive, albeit with spotty Internet access.

Although we'd like to believe that the 22?’ souls aboard MH370 are alive and well, the phantom celichenre

theory has been ="zatv2i taiunkad. Even if a phone is completely destroyed, a few rings on the
caller's end are fairly typ:cai while the network searches for a connection, Jeff Kagan, a wircless analyst.
told NBC News.

Chinese Satellites Found the Wreckage

One of the most promising leads so far was the rumor that Chinese military satellites nac so27z2 - -
t<zZz. This news spreac like widfire last week, only to fizge just as rapidly. Malaysian cfﬁcmla
announced that the Chinese images dic not contain signs of debris, and that search planes have
already scoured this region of the South China Sea, to no avail.

The Worid's First Cyber Huacker Is in Control

| Y TRORE S ot e L S W - T T I Al e
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This week a theory has gained traction that a malicious hacker infiltrated the airplane's electricai system
echoing earlier >izis = =22 7 23s, a technology consultant who announced last year that he could
theoretically disable an alrcraﬁ with a cellphone.

3

It's a wild theory, and one that would fundamentally change how we view cyber security. But the =22
Ememast rzoizs that a hacker could gain control over a passenger jet. "The hacking technlque
described during a recent computer security conference does not pose a flight safety concern because

it does not work on certified flight hardware,” the FAA said in an official statement it released.

A Meteor Hit the Plane

i or2isea | zifive of a meteor strike after noting that a meteor had been reported in the area
around the same time that Flight 370 took off. The odds of a meteor taking out an airplane are pretty

slim, and, ironically, the adds of being hit by a meteor are less than the odds of dying in a plane crash.

Just Another Zionist Plot

Unaware that they were citing a 22722 -2, conspiracy theorists have been promoting the theory that
Israeli intelligence blew up thht 370 2ropes cawgnt o0 and debunked the rumoar, but that didn't stop
some people from {aking te social media to prove that the Mossad had performed yet another vicious (if
not terribly covert) assassination.

Missing Engineers and Their Invisibility Cloaks

Amidst tired conspiracy theories that point fingers at the lluminati, aliens, and the Mossad, one hovel
take on the missing flight caught our attention. Last week skeptics discovered that 20 of the missing
passengers on board Flight 370 were engineers at Freescale Semiconductor, a technology firm that
develops components for military aircraft weapaons systems. The rasyli g conspiracy haory: MH370 is
cloaked, as part of either a wacky publicity stunt or a very sophisticated terrorist plot.

Although stealth technology could theoretically render an airplane invisible to radar, we're not
convinced. Business associates often travel in groups, and Freescale Semiconductor has issued a
statement expressing grief over the loss of its 20 employees.

An Elaborate lnsurance Fraud

When a house catches fire, insurance companies investigate for signs of arson. But when a plane goes
missing, how many insurers cry foul? Last week Malaysian officials investigated the insurance policies of
each passenger on board MH370, searching for signs of recently purchased life insurance as a motive
for suicide.

Malaysian police chief Khalid Abu Bakar has ~ot rulsd out an elaborate insurance scheme, aithough we
have no indication that any one passenger is suspected. While Malaysia claims to be examining all
leads, we are fairly confident (read: hopeful) that one passenger didn't murder some 240 people to
collect on his life insurance policy.

Obscure Airborne Chinese Martyrs

Days after the Malaysian Airfines flight went missing, the Chinese Martyrs' Brigade claimed responsibility.
No one had ever heard of the Chinese Martyrs' Brigade, so officials were skeptical, but the
brigade's =~ =z~ =~z sent o Chinese journalists read, "You kill one of our clan, we kill 100 of you™.

Malaysia's minister of transportation, Datuk Seri Hishammuddin Hussein, told repaorters th~t "there is no
emiind ar credible arounds to justify their claims.




Stopping distance includes thinking fime

The acceleration of a car or bicycie tells
you how quickly its wvelocity is
changing. At higher velocities, a greater
deceleration i5 needed ¢ stop the
vehicle in the same thme. You saw in

would need twics ¢
to stop in the
emergency at anyv el
would apply the
force. Because vou
maximum brakis

g force, vou will take
more time ‘¢ st3n from a higher
velocity. Theshar

zessible hraking
distance is ‘our lim=es greater at twice
the velocity. it akes twice as long and

the vehicle siarts gt twice the velocity —

the brakes. An alert driver will take

brakes and tyres and a dry road.

see (X1

Ta ca he total

stopping
distance.

navea 2 allow for the

gth ol time It takes (o start applying

Fig. “47 1 The type of surlace a lyre runs on affects the grip.
Tim & dite sarface - racing tyre doesn't need any grooves; the
el swrtace gves madimum contact with the track. A road lyre
ey gmmavu?es o channel water cut from between the rubber
amd the moad As the tyre wears, the tread depth decreases

ar it @it o stos e car in the wet is reduced. It is illegal

I i o Bhe mad & car tyre tread is less than 1.6mm deep
s mes of e entrs of the tread.

as is safe in dry weather.

around 0.75 to react to an emergency. Speed | Shortest distances in melres
This is the thinking time. (How does iprmgh Thinking Braking  Stopping
this compare ¢ reaction tunes calculated distance  distance distance
in Topic 1407 Can you explain the
difference™ At €7 mph a car will travel 10 3 1.5 4.5
27 metres before the driver can even
start Sraking. Table 147.1 shiows how 20 & 8 12
me_ stopping distance Var.les w1t‘h speed. 30 9 14 59
This assumes an alert driver with good
40 T2 - 25 37
Although the grooves in a tyre help
to channel water out fiom undernéath 50 15 el 54
the tyre, water still reduces [riction
between the road and the rubber. This 60 18 56 74
means the maximum stopping force
that can be used is reduced. ¥or safely 70 21 6 97
in wet weather, a driver should stay at _l
least twice as far behind other vehicles e ya7 1 Overan slopping distances

S
metres. At 70 mph the stopping distancs

is about 24 car lengths.

A driver's reaction L

stopping distance
It is important that the interior of 2 221 3
the driver is not distracted from the rcad. 3

emergencies. 1 you are tired or even iave a
reaction times will increase and with it, your
distance. This increases the chance of having an accident.
Motorists are recommended to take regular breaks when
driving on motorways and should stop for a rest at least
every two hours.

it is illegal to drive while under the influence of drink or
drugs. Alcohol and other drugs can increase your reaction’
time. Many legal drugs {medicines) carry warnings about
drowsiness and its affect on driving or use of machinery. As
well as increasing reaction times, drugs are dangerous
because they can also affect the way you feel and act
Alcohol also affects coordination, evesight and the ability to
iudge speed and distance. Alcohol also increases confidence
and the driver often thinks that they are driving Letter than
tiyey reallv are. At the legal Tixnit (80 mg of alcoliol per 100
cm? of bloed) some drivers are 5 times as likely to have an
accident. Any amount of aicohol will affect driving and the
best advice is not to drink at all if you intend to drive. .




