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English for New Technology is a course to develop 
language skills and competences in professional 
fi elds relating to electricity, electronics, information 
technology and telecommunications.
Each subject dealt with in these four broad areas starts 
out from basic ideas and gradually leads students 

onto more complex topics, including those concerning 
the most recent developments in technology.
The four main study areas are divided into thematically-
linked units. 
Each unit includes a series of individual sections 
with more specifi c objectives.

Visual Visual Visual Visual guide guide guide guide 

electronics

KEYKEYKEYKEY WORDSWORDSWORDSWORDS

UNIT

8 Microprocessors

What is a microprocessor?
During the 1970s integrated circuits became 
bigger. This began to create problems because 
a larger circuit is more 
expensive to design but it 
is also more specialized 
and therefore has a 
smaller market. The 
solution was to create 
one 1 .............................. circuit 
that could do many different 
things. This was how the 
microprocessor originated.
The microprocessor 
is an integrated 

circuit with a 2 .............................. which can store lists of coded instructions. By following 
these instructions the same chip can do a variety of jobs. The microprocessor acts 
like a 3 .............................. ; it uses logic circuits to decode instructions and manipulate 
data. The results can then be stored in the memory or sent to other devices such as 
display 4 .............................. 
Most microprocessors work digitally, transforming all the input information into a code 
of 5 .............................. numbers. Each 1 or 0 in the code is called a 6 .............................. a 
contraction of “binary digit”. The bits are organized into groups called words. A word that 
consists of 8 bits is called a 7 .............................. The speed at which a microprocessor can 
operate depends on the maximum word length that it can handle. The 
earliest microprocessors were slow, had limited memories and could only 
work with 4-bit 8 .............................. As microprocessors advanced, they were 
able to handle longer words. Modern processors have access to megabytes 
of memory and can operate with 32-bit and even 64-bit words. This 
means that they are able to carry out complex series of instructions in 
millionths of a second.
Microprocessors function as the Central Processing Unit (CPU) of 
a 9 .............................. but they also have innumerable other applications in, for 
example, video games consoles, mobile phones, calculators, security systems, 
vehicle control systems, robots and even household electrical 10 ..............................

■■ 1 2•10  Read the text and fill in the spaces using the following words. Then listen and 
check.

appliances • binary • bit • byte • brain • computer • memory • screens
versatile • words

■■ 2 What do the words “it” and “they” refer to in these sentences?

1 It has a memory containing the instructions it must follow.
2 It is a numerical code employing only two digits.
3 It is a contraction of the words “binary” and “digit”.
4 It consists of eight bits.
5 They are groups of bits of varying length.
6 It is the brain of a computer.

■■ 3 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Answer the questions in your own words.

1 What is the difference between an integrated circuit and a microprocessor?
2 Why did microprocessors develop?
3 What determines the speed of a microprocessor?
4 Where are microprocessors used?

What is a microprocessor?
D
bigger. This began to create problems because 
a larger circuit is more 
expensive to design but it 
is also more specialized 
and therefore has a 
smaller market. The 
solution was to create 
one
that could do many different 
things. This was how the 
microprocessor originated.
The microprocessor 
is an integrated 

circuit with a 2 .............................. which can store lists of coded instructions. By following 

■■ 4 Match each word (1-15) with the correct definition (a-o). Write the Italian translation of the words.

 1 ■  binary ............................. a  A computer switching circuit that performs specific problem-solving 
functions.

 2 ■  bus  ............................. b  A method of representing numbers in which only two digits, 0 and 1, 
are used.

 3 ■  byte  ............................. c  A set of conductors carrying data and control signals within a 
computer system.

 4 ■  cache  ............................. d  A synchronizing device in a microprocessor that produces pulses at 
regular intervals.

 5 ■  clock  ............................. e A unit for measuring computer information, equal to eight bits.
 6 ■  decode  ............................. f  An amount of sound, light, or electricity that continues for a very 

short time.
 7 ■  default  ............................. g  An auxiliary memory from which it is possible to retrieve data at 

high speed.  
 8 ■  digit  ............................. h One of the ten numbers from 0 to 9.
 9 ■  erase  ............................. i  Part of a microprocessor where data is stored momentarily as it is 

being processed.
10 ■  logic gate  ............................. j The main circuit board of a computer containing the CPU.
11 ■  motherboard  ............................. k  The way in which a system is organized automatically unless you 

decide to change it.
12 ■  process ............................. l To deal with information using a computer.
13 ■  pulse ............................. m To discover the meaning of a message written in code.  
14 ■  register ............................. n To put things away and keep them until you need them.
15 ■  store .............................  o  To remove information from a computer memory or recordings 

from tapes or discs.

■■ 5 Label the pictures using the following words.

1 circuit board
2 pin
3 jack 
4 microchip 
5 lead
6 silicon wafer
7 brain

■■ 6 Solve the anagrams (the words underlined) in the following sentences.

1 We’ve enhanced speed by adding 32K of special  memory.
2 The software is able to codeed the information contained in the signals.
3 If you use your nirab you can work out the logical solution.
4 A device called a cockl sends out regular pulses which are passed or blocked by transistors. 
5 The word brainy comes from a Latin word meaning two at a time.
6 999 is a three-tidig number.
7 We can sorte this data on a floppy disc.
8 The sound card is a separate circuit board plugged into the redbathroom.

■■ 7 TRANSLATIONTRANSLATIONTRANSLATIONTRANSLATION  Translate the following sentences into English.

1 La memoria contiene le istruzioni che il microprocessore deve seguire.
2 I vari elementi del microprocessore sono collegati da canali chiamati “bus”.
3 Un circuito tipico della memoria contiene migliaia di condensatori.
4 I circuiti logici manipolano i dati seguendo le istruzioni.
5 Combinazioni di porte logiche possono risolvere complessi problemi matematici o logici.

c .........

f .........

96 97

a .........

b .........

e .........

d .........

g .........

Solve the anagrams (the words underlined) in the following sentences.

We’ve enhanced speed by adding 32K of special 
The software is able to 
If you use your nirab
A device called a 

brainybrainy comes from a Latin word meaning two at a time.
tidigtidig

 this data on a floppy disc.
The sound card is a separate circuit board plugged into the 

Translate the following sentences into English.

La memoria contiene le istruzioni che il microprocessore deve seguire.
I vari elementi del microprocessore sono collegati da canali chiamati “bus”.
Un circuito tipico della memoria contiene migliaia di condensatori.
I circuiti logici manipolano i dati seguendo le istruzioni.
Combinazioni di porte logiche possono risolvere complessi problemi matematici o logici.

ELECTRICITY

unit 1 · ELECTRIC ENERGY 

KEYKEYKEYKEY PEOPLEPEOPLEPEOPLEPEOPLE

12 13

■■15 Look at the table and insert the following aspects (1-6) of electrical energy in the 
correct spaces (a-f).

1 capacitance   4 magnetic flux density
2 charge   5 resistance
3 current   6 voltage

■■16 1•4  The units are named after famous people in the history of electricity. 
Can you match the following scientists / inventors with their achievements? The 
table above can help in some cases. Then listen to the recording to check.

a  ■■ ■demonstrated that chemical action can produce electricity and built the first 
battery

b  ■■ ■demonstrated that lightning is caused by electricity and invented the lightning 
conductor

c  ■■ ■devised a mathematical law to describe the relationship between current, 
voltage, and resistance

d  ■■ ■devised an electric generating and distribution system that transmitted 
alternating current

e  ■■ ■investigated the relationship between magnetism and electricity, leading to  
the invention of the electric motor and the electric generator

f  ■■ ■made it possible to measure the amount of electric current flowing through a 
circuit

g  ■■ ■made it possible to measure the force of electric and magnetic attraction

■■17 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Prepare a short oral report entitled “Turning points in the 
history of electricity”. 

■● Choose the 3 most important discoveries / inventions, in your opinion.
■● Say who was responsible for them.
■● Explain why they were so significant.

 ` youtube.com (search “The 

Voltaic pile - Science Online”)

 ` batteryuniversity.com

 ` electricityforum.com/

electricity-history

Search the Web

How the battery was invented

 

■■18 1•5  Listen to the description of how the work of two Italian scientists led to the 
invention of the battery. Complete the following sentences with information from the 
recording.

 1 Luigi Galvani was the professor of ............................ at  ...................................................................
 2 When Galvani touched a dead frog's body with a piece of metal,  ............................................
 3 He believed that an electric current was generated by  ..............................................................
 4 Alessandro Volta was the professor of ......................... at  ..............................................................
 5 He was convinced that the electric current was generated by  ................................................
 6 He carried out experiments during the years  ................................................................................
 7 Volta's "sandwich" was made using the metals  ............................................................................
 8 Between them he placed  ........................................................................................................................
 9 Volta had to make a pile of these "sandwiches" because  ..........................................................
10 Volta's battery was the first device which could produce  .........................................................

Nouns, verbs and adjectives
A volte in inglese due parole che sembrano identiche possono svolgere funzioni grammaticali diverse.

 ➡ I want to photocopy the diagram. (photocopy = verbo)
 ➡ The photocopy of the diagram is on my desk. (photocopy = sostantivo)

■■19 Choose the correct grammatical function for the words underlined.

 1 The equipment has two separate parts.  (adjective / verb / noun)
 2 You have to separate the two elements.  (adjective / verb / noun)
 3 There’s no charge in the battery.  (adjective / verb / noun)
 4 You can charge a balloon by rubbing it.  (adjective / verb / noun)
 5 In an emergency use the chemical fire extinguisher.  (adjective / verb / noun)
 6 This substance is a toxic chemical.  (adjective / verb / noun)
 7 Static interferes with radio transmission.  (adjective / verb / noun)
 8 Static electricity causes lightning.  (adjective / verb / noun)
 9 The planets orbit the Sun.  (adjective / verb / noun)
10 The satellite is in a stationary orbit.  (adjective / verb / noun)

History of electricity
Units for measuring electricity
Name of unit What it measures

volt (V) a ....................................... :  the electromagnetic force that makes current flow in a circuit

ampere/amp (A) b ....................................... : the rate at which electrically charged particles flow

ohm (Ω) c ....................................... : the degree to which a conductor opposes the flow of current

coulomb (C) d ....................................... : the quantity of electrical energy carried in a body

farad (F) e ....................................... : the ability of a capacitor to store electric charge

tesla (T) f ........................................ : the strength of a magnetic field

KEYKEYKEYKEY LANGUAGELANGUAGELANGUAGELANGUAGE

■■1616■

■■1717■

Benjamin Franklin
(1706-1790) 
American inventor

Charles Coulomb
(1736-1806) 
French scientist

André Ampère
(1775-1836)  
French mathematician

Alessandro Volta
(1745-1827)  
Italian physicist

Michael Faraday
(1791-1867) 
English scientist

Nikola Tesla
(1856-1943) 
Serbian-American inventor

Georg Ohm
(1787-1854) 
German physicist

Volta’s pile

Iron hook

Brass rod

rate: tasso 
degree: grado 
store: 
immagazzinare 
lightning: 
fulmine

GLOSSARY

Opening page
Introduction to the topic of the 
unit, presenting in English ideas 
which will normally have 
already been dealt with in Italian 
in scientifi c-technical courses.

Key People
Scientists, inventors and thinkers 
who have played a fundamental role 
in the development of technology.

Key Words
A series of exercises presenting 
vocabulary which will appear 
in subsequent activities in the unit.

Key Language
Explanatory notes and exercises 
on specifi c grammar/language points 
related to the subject matter 
and activities of the unit.
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unit 1 · ELECTRIC ENERGY 
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■■15 Look at the table and insert the following aspects (1-6) of electrical energy in the 
correct spaces (a-f).

1 capacitance   4 magnetic flux density
2 charge   5 resistance
3 current   6 voltage

■■16 1•4  The units are named after famous people in the history of electricity. 
Can you match the following scientists / inventors with their achievements? The 
table above can help in some cases. Then listen to the recording to check.

a  ■■ ■demonstrated that chemical action can produce electricity and built the first 
battery

b  ■■ ■demonstrated that lightning is caused by electricity and invented the lightning 
conductor

c  ■■ ■devised a mathematical law to describe the relationship between current, 
voltage, and resistance

d  ■■ ■devised an electric generating and distribution system that transmitted 
alternating current

e  ■■ ■investigated the relationship between magnetism and electricity, leading to  
the invention of the electric motor and the electric generator

f  ■■ ■made it possible to measure the amount of electric current flowing through a 
circuit

g  ■■ ■made it possible to measure the force of electric and magnetic attraction

■■17  Prepare a short oral report entitled “Turning points in the 
history of electricity”. 

■● Choose the 3 most important discoveries / inventions, in your opinion.
■● Say who was responsible for them.
■● Explain why they were so significant.

 ` youtube.com (search “The 

Voltaic pile - Science Online”)

 ` batteryuniversity.com

 ` electricityforum.com/

electricity-history

Search the Web

How the battery was invented

 

■■18 1•5  Listen to the description of how the work of two Italian scientists led to the 
invention of the battery. Complete the following sentences with information from the 
recording.

 1 Luigi Galvani was the professor of ............................ at  ...................................................................
 2 When Galvani touched a dead frog's body with a piece of metal,  ............................................
 3 He believed that an electric current was generated by  ..............................................................
 4 Alessandro Volta was the professor of ......................... at  ..............................................................
 5 He was convinced that the electric current was generated by  ................................................
 6 He carried out experiments during the years  ................................................................................
 7 Volta's "sandwich" was made using the metals  ............................................................................
 8 Between them he placed  ........................................................................................................................
 9 Volta had to make a pile of these "sandwiches" because  ..........................................................
10 Volta's battery was the first device which could produce  .........................................................

Nouns, verbs and adjectives
A volte in inglese due parole che sembrano identiche possono svolgere funzioni grammaticali diverse.

 ➡ I want to photocopy the diagram. (photocopy = verbo)
 ➡ The photocopy of the diagram is on my desk. (photocopy = sostantivo)

■■19 Choose the correct grammatical function for the words underlined.

 1 The equipment has two separate parts.  (adjective / verb / noun)
 2 You have to separate the two elements.  (adjective / verb / noun)
 3 There’s no charge in the battery.  (adjective / verb / noun)
 4 You can charge a balloon by rubbing it.  (adjective / verb / noun)
 5 In an emergency use the chemical fire extinguisher.  (adjective / verb / noun)
 6 This substance is a toxic chemical.  (adjective / verb / noun)
 7 Static interferes with radio transmission.  (adjective / verb / noun)
 8 Static electricity causes lightning.  (adjective / verb / noun)
 9 The planets orbit the Sun.  (adjective / verb / noun)
10 The satellite is in a stationary orbit.  (adjective / verb / noun)

History of electricity
Units for measuring electricity
Name of unit What it measures

volt (V) a ....................................... :  the electromagnetic force that makes current flow in a circuit

ampere/amp (A) b ....................................... : the rate at which electrically charged particles flow

ohm (Ω) c ....................................... : the degree to which a conductor opposes the flow of current

coulomb (C) d ....................................... : the quantity of electrical energy carried in a body

farad (F) e ....................................... : the ability of a capacitor to store electric charge

tesla (T) f ........................................ : the strength of a magnetic field

Benjamin Franklin
(1706-1790) 
American inventor

Charles Coulomb
(1736-1806) 
French scientist

André Ampère
(1775-1836)  
French mathematician

Alessandro Volta
(1745-1827)  
Italian physicist

Michael Faraday
(1791-1867) 
English scientist

Nikola Tesla
(1856-1943) 
Serbian-American inventor

Georg Ohm
(1787-1854) 
German physicist

Volta’s pile

Iron hook

Brass rod

rate: tasso 
degree: grado 
store: 
immagazzinare 
lightning: 
fulmine
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■■19 Choose the correct grammatical function for the words underlined.

 1 The equipment has two separate parts.  (adjective / verb / noun)
 2 You have to separate the two elements.  (adjective / verb / noun)
 3 There’s no charge in the battery.  (adjective / verb / noun)
 4 You can charge a balloon by rubbing it.  (adjective / verb / noun)
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Is there a danger from mobile phones? 
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Technology, health and safety  

■■ 1 Match the physical problems blamed on recent technology (1-7) with 
the parts of the body affected, as shown in the diagram (a-g).

1 ■  A condition called “toasted skin syndrome” has recently been 
diagnosed. It results from balancing a laptop or netbook on the 
knees or upper legs. Computers can get very hot and, in contact 
with bare skin, may produce effects similar to sunburn, possibly 
causing permanent discolouration and, in rare cases, cancer. 

2 ■  Excessive time spent in front of computers and TVs, in addition 
to poor diet, is thought to be responsible for the growing 
phenomenon, especially among young people, of expanding 
waistlines, obesity and all the connected health problems.

3 ■  Hours spent looking at a computer screen can create vision 
complaints which can then lead to other physical disorders. Two 
out of five workers who use computers suffer from headaches, 
while more than half get tired eyes and a quarter say they have 
difficulty in focusing.

4 ■  Listening to loud music on personal players such as iPods has 
been blamed for a soaring number of people with hearing 
problems. One in five teenagers have suffered some form of 
hearing disturbance. Any noise over 85 decibels, the level of a 
lawnmower, can cause long-term damage.

5 ■  Repeated pressing of the small keys on mobile phones may cause 
excessive stress and strain on finger joints, especially the thumb 
(the condition is sometimes called “texter’s thumb”).

6 ■  Sitting in a slumped position in front of the computer can lead 
to muscle complaints, especially in the back and neck. Over time 
the joints in the spine become stiff and muscles in the back are 
strained and weakened. This will cause pain in the back and neck.

7 ■  Using a mouse or keyboard for hours on end is a major cause of 
RSI (Repetitive Strain Injury), affecting particularly the wrist but 
also other parts of the body. RSI may cause bursts of severe pain 
in the wrist, arm, shoulder, back, hand or thumb. Research shows 
that up to 70% of office workers suffer from some form of RSI.

■■ 2 Link each of the following pieces of advice (a-g) with one of the problems above (1-7).

a ■  Adjust the contrast, brightness and resolution of the screen to make it more easily legible. It may be 
advisable to change to a larger screen if problems persist. Take regular breaks to avoid straining the 
eyes. 

b ■  Changing to a touchscreen may resolve the problem since this requires less pressure than the more 
traditional keys.

c ■  Position the computer monitor and the keyboard so that you can sit with your back straight and look 
directly at the screen without having to lean forward. Use a chair with adjustable height and back 
controls so that you can alter it to the most comfortable position. 

d ■  Take more exercise. Physical activity - whether playing sports, exercising in the gym or just walking - 
has important benefits in preventing cardio-vascular disease.

e ■  The problem may be resolved through more frequent rest periods and exercise. Wearing special 
gloves or braces to support the affected part of the body can help, as can massage. Changing to an 
ergonomically designed mouse or keyboard is also advisable.

f ■  Use a desk or table where possible. Alternatively rest the computer on its case or a cushion to avoid 
direct contact with the body. Specially designed computer heat pads are also on sale which use a fan to 
disperse the heat.

g ■  Use the automatic volume control in the player, if there is one. If you are wearing headphones and other 
people can hear the music, it is too loud. A ringing noise in the ear is a warning sign.

■■ 3 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Look at the diagram. Using your own words, talk about the health and safety 
problems indicated and suggest some possible solutions.

Telefonate pericolose?
Gli esperti rassicurano: non ci sono prove contro 
cellulari e wireless 
I telefonini provocano tumori al cervello. 
Macché, sono assolutamente sicuri. Da anni se 
ne discute, ma le ragioni di chi vuole rassicurare 
hanno prevalso per ora sugli allarmismi dei più 
preoccupati. 
Negli ultimi anni i principali protagonisti di 
questa battaglia, che si combatte a suon di 
pubblicazioni scientifiche, vede schierati da una 
parte i seguaci dello svedese Lennart Hardell, 
dell’Università di Orebro nella Svezia, e dall’altra 
i sostenitori della più ampia ricerca pubblicata 
finora sull’argomento, lo studio Interphone, 
promosso dall’Organizzazione mondiale della 
Sanità e solo in parte finanziato dalle più 
importanti aziende di telefonia mobile presenti 
sul mercato mondiale. 
Lo svedese è un accanito sostenitore 
dell’esistenza di un pericolo reale, soprattutto 
per lo sviluppo di gliomi, rari tumori cerebrali 
e di neurinomi acustici, tumori benigni che si 
sviluppano nell’orecchio e che possono portare 
alla sordità. Secondo i risultati dello studio 
Interphone, invece, non esiste alcun nesso, se 
non un lieve aumento del rischio di glioma in chi 
trascorre dalle 5 alle 12 ore al giorno al telefono: 
un incremento quasi impercettibile data la rarità 
della malattia. 
La maggior parte delle istituzioni scientifiche, 
tra cui l’Agenzia internazionale per la ricerca 
sul cancro (IARC), sono quindi concordi nel 
diffondere segnali di ottimismo, concludendo 
che per ora i telefonini debbano essere assolti 
non per insufficienza, ma per assenza di prove. 

■■ 4 Read the article in English and give a summary of the main ideas in Italian.

■■ 5 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Read the article in Italian and give a summary of the main ideas in English. 

■■ 6 3•8  Listen to the reactions of 3 people to the proposal to ban mobiles and wireless in schools. Does 
each of them agree with the ban? What reasons do they give?

1 Prof Paul Taylor, chairman of the Mobile Telecommunications Research Programme.
2 Dr Brian Hayes, head of an international study into the long-term effects of mobile phone use.
3 Diana Grade, representative of the National Association of Teachers.

■■ 1 1■ Match the physical problems blamed on recent technology (1-7) with 
the parts of the body affected, as shown in the diagram (a-g).

1 ■■

2 ■■

3 ■■

4 ■■

5 ■■

6 ■■

7 ■■

aa
b

dd

ff

c

ee

g
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parte i seguaci dello svedese Lennart Hardell, 
dell’Università di Orebro nella Svezia, e dall’altra 
i sostenitori della più ampia ricerca pubblicata 
finora sull’argomento, lo studio Interphone, 
promosso dall’Organizzazione mondiale della 
Sanità e solo in parte finanziato dalle più 
importanti aziende di telefonia mobile presenti 
sul mercato mondiale. 
Lo svedese è un accanito sostenitore 
dell’esistenza di un pericolo reale, soprattutto 
per lo sviluppo di gliomi, rari tumori cerebrali 
e di neurinomi acustici, tumori benigni che si 
sviluppano nell’orecchio e che possono portare 
alla sordità. Secondo i risultati dello studio 
Interphone, invece, non esiste alcun nesso, se 
non un lieve aumento del rischio di glioma in chi 
trascorre dalle 5 alle 12 ore al giorno al telefono: 
un incremento quasi impercettibile data la rarità 
della malattia. 

tra cui l’Agenzia internazionale per la ricerca 
sul cancro (IARC), sono quindi concordi nel 

non per insufficienza, ma per assenza di prove. 

Call to ban  
mobile phones 
and wireless 
networks  
in schools 

Mobile phones and 
computers with wireless 
internet connections pose a risk to human health and should 
be banned from schools, a powerful European body has 
ruled. 
A Council of Europe committee examined evidence that the 
technologies have "potentially harmful" effects on humans, and 
concluded that immediate action was required to protect children. 
The committee consists of 84 members of parliament from the 
47 member states. They said it was crucial to avoid repeating the 
mistakes made when public health officials were slow to recognise 
the dangers of asbestos, smoking and lead in petrol. The fear now is 
that electromagnetic radiation emitted by wireless devices can cause 
cancers and affect the developing brain of children.
The committee concluded that member states should: 
• Set limits for levels of long-term exposure to microwaves of the 
type emitted by mobile phones; 
• Introduce clear labelling on products indicating the presence of 
electromagnetic fields and any health risks associated with use; 
• Ban all mobile phones and wireless networks in classrooms and 
schools; 
• Run information campaigns aimed at children and young adults 
about the risks to human health; 
• Step up research on less-dangerous types of antennae and mobile 
phones. 
The Council of Europe cannot impose its will on governments, 
but is highly influential in policy-making. Its members reviewed 
the latest research on the effects of electromagnetic fields and took 
fresh evidence from experts before reaching its conclusions.These 
conclusions contradict advice from the World Health Organisation, 
which says exposure to electromagnetic fields poses little or no risk 
to human health. 

asbestos: 
amianto
lead: piombo
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Employment  
in new technology

Jobs in technology
Jobs

■■ 1 Match the jobs shown in the photographs with the job profiles (1-10).

 1 Applications developer - writes programs for technical, commercial and business users. Usually working 
in a team, they create programs to agreed specifications. The process involves designing, building, testing 
and implementing programs using computer languages and development tools.

 2 ................................. - operates, maintains, updates and repairs hardware and systems used for television, 
radio, podcasts and other channels, ensuring that programmes are transmitted to the highest possible 
level of quality.

 3 .................................  - responsible for installing, maintaining and supporting computer communication 
networks within an organisation or between organisations in order to provide maximum performance for 
their users (staff, clients, customers, suppliers, etc.).

 4 ................................. - installs, tests and repairs communications and datacommunications systems, such 
as: fixed-line and mobile telephony networks, copper wire and fibre-optic cabling, analogue and digital 
satellite systems, wireless radio networks providing internet access.

5 ................................. - evaluates existing IT systems and designs new ones in cooperation with the client, and 

 7 ................................. - installs, inspects and tests wiring systems and components in all types of buildings and 
machinery. They typically work in the construction, engineering and manufacturing industries. 

 8 ................................. - designs, develops and maintains electrical systems to required specifications, focusing 
on economy, safety, reliability, quality and sustainability. They are involved in projects from the concept of 
the original design through to implementation, testing and application.

 9 ................................. - installs, maintains and repairs computer equipment, printers, scanners, photocopiers 
etc. Duties include: carrying out scheduled maintenance checks, diagnosing and fixing faults on site and 
fitting replacement equipment.

10 ................................. - designs, builds and repairs the electronic components found in, for example, 
telecommunications equipment, scientific instruments, control systems and industrial machinery. The 
work could involve: designing printed circuit boards, using computer-aided design (CAD) software and 
testing prototype products.

Jobs

Electrical engineer

Service technician

Broadcast engineer

Applications developer

Electronics technician

Systems analyst

Industrial electrician

Telecoms technician

Network engineer

Web developer

■■ 2 Match each word / expression (1-15) with the correct definition (a-o). Write the Italian translation of the 
words.

 1 ■ apply ................................ a  A meeting between an employer and a candidate to decide if 
the person is suitable for a job.

 2 ■ curriculum vitae ................................ b A specific task that you are responsible for doing.
 3 ■ degree ................................ c  A summary of information about a person with details of 

their education and employment.
 4 ■ duty ................................ d  A system of continual working, day and night, with one team 

replacing another.
 5 ■ employee ................................ e All the people employed by a business.
 6 ■ full-time ................................ f  Employed for all the usual hours of work, normally about 40 

per week.
 7 ■ graduate ................................ g Payment for work outside normal working hours.
 8 ■ interview ................................ h  Person who has successfully completed a university-level 

course.
 9 ■ overtime ................................ i  Qualification obtained after completing a university-level 

course.
10 ■ recruit ................................ j Somebody who works for an employer.
11 ■ salary ................................ k  The ability to do something well because you have learned 

and practised it.
12 ■ shiftwork ................................ l  The money that a person earns, usually expressed as a 

monthly or yearly figure.
13 ■ skill ................................ m  The money that a person earns, usually expressed as an 

hourly or weekly figure.
14 ■ staff ................................ n To ask for a job.
15 ■ wages ................................ o To look for and employ new workers. 

■■ 3 Fill in the gaps using the following words.

 • application • benefits • bonus • part-time • post • promotion • qualification 

 • reference • shortlist • trainee

 1 If you're interested in this job, you need to fill in an ................................. form.
 2 We have a vacancy for a ................................. position, 20 hours per week, in our office.
 3 If work targets are achieved, employees will be paid an annual ................................. .
 4 ................................. with this job include a generous company pension scheme.
 5 The human resources department prepared a ................................. of four candidates for a second interview.
 6 I am replying to your advertisement for the ................................. of database administrator.
 7 A good ................................. from my previous employer helped me to get the job.
 8 The company is offering a ................................. position open to people with no experience.
 9 Candidates must have a recognised ................................. in computer science.
10 There are good prospects for ................................. for people with ambition.

■■ 4  Translate the following sentences into English.

1 I candidati per questa posizione devono essere laureati in ingegneria elettrotecnica.
2 Questo lavoro offre un salario di base con diversi benefici e la possibilità di un premio annuale.
3 Sarei disponibile a venire per fare un colloquio quando le è conveniente.
4 Penso di possedere le capacità e l'esperienza necessarie per candidarmi per questo posto.
5 In risposta all'annuncio sul giornale di ieri, vorrei fare domanda per il posto di tecnico elettronico.
6 Come può vedere dal mio curriculum, ho una lunga esperienza nel campo dell'informatica.
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Search the Web
References to websites providing 
further information, insight, 
video materials etc. concerning 
particular topics.

Appendix
•  Task support: advice about how 

to produce written texts in English 
(reports, summaries, letters, 
e-mails).

•  Glossary: round-up of specialist 
vocabulary used in the four 
principal study areas, 
with phonetic transcriptions.

How to do it
Putting theoretical knowledge 
to practical use, dealing with a 
variety of down-to-earth problems 
related to the principal topic 
of the unit.

The course also includes sections 
entitled Technology and Society.
After each of the four main areas 
of study, these four sections 
examine the impact 
of technology on society 
from a wider perspective.

Employment in new technology
A fi nal unit dealing with 
employment in new technologies 
in general and, more particularly, 
how to look for and obtain a job.
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UNIT

1
ELECTRIC 
ENERGY

Atoms and electrons

To understand what electricity is we have to look at the composition of matter. 
All matter is composed of microscopic particles called atoms. But each atom is itself made up of even smaller 
particles. In the centre of each atom there is a nucleus made up of protons and neutrons. Other particles, called 
electrons, spin around the nucleus. 
Electrons carry a negative electric charge, protons carry a positive electric charge and neutrons are electrically 
neutral. Normally the number of electrons is equal to the number of protons. The positive 
electric charge of the protons is balanced by the negative electric charge of the 
electrons and the atom is electrically neutral.
However, atoms can lose electrons. An electron, which orbits far away from the 
nucleus, can sometimes become detached from the atom and change into a 
‘free electron’. If an atom loses an electron it then has more protons than 
electrons and its positive charge becomes greater than its negative charge. An 
atom in this state is called a ‘positive ion’.
Atoms can also gain extra electrons. If a free electron meets a neutral atom, 
it may go into the outer orbit around the nucleus. The atom now has more 
electrons than protons and so it has an overall negative charge. An atom in 
this state is called a ‘negative ion’.
A current of electric energy is the result of the movement through material of 
free electrons passing from atom to atom.
 

nucleusnucleus

 ■ 1 Look at the diagrams and answer the questions.

1 What does the fi rst diagram show?
2 Can you name the different particles?
3 In diagram B, what is happening to one of these particles?

 ■ 2 1•2  Read the passage and listen. Are the following sentences true (T) or false (F)?

  T F

1 The nucleus is composed of protons, neutrons and electrons. ■ ■
2 Normally there are as many electrons as protons in an atom. ■ ■
3 A positive ion is an atom with more electrons than protons. ■ ■
4 A free electron is one which has become detached from an atom.  ■ ■
5 An electric current is created by the movement of negative ions. ■ ■

 ■ 3 Summarise the key ideas. Answer the questions using your own words.

1 What does an atom consist of?
2 What kind of electric charge do the different particles have? 
3 What sometimes happens to an electron?
4 What is the result of the movement of free electrons?

matter: materia
spin: girare
charge: carica
balanced: 
equilibrato
detached: 
staccato
gain: 
guadagnare

GLOSSARY

A B

8
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electricity

KEYKEYKEYKEY WORDSWORDSWORDSWORDS

 ■ 4 Match each word (1-15) with the correct defi nition (a-o). Write the Italian translation of the words.

 1 ■ anode  ............................................ a  A container consisting of one or more cells, in which chemical 
energy is converted into electricity.

 2 ■ attract  ............................................ b A fl ow of electricity through a wire.
 3 ■ battery  ............................................ c A part of an atom that has no electrical charge.
 4 ■ cell  ............................................ d  A particle that carries positive electricity and, together with a 

neutron, forms the nucleus of an atom.
 5 ■ charge  ............................................ e  A piece of equipment for producing electricity from chemicals, 

heat, or light.
 6 ■ current ............................................ f A very small piece of something.
 7 ■ discharge ............................................ g  An atom which has been given a positive or negative force by 

adding or taking away an electron.
 8 ■ electrode ............................................ h  Electricity that is not fl owing in a current but collects on the 

surface of an object.
 9 ■ fl ow ............................................ i  One of the two points at which electricity enters or leaves a 

battery.
10 ■ ion ............................................  j  The amount of electricity that an electrical device stores or that 

a substance carries.
11 ■ neutron ............................................  k  The positive electrode of a battery where the electric current enters.
12 ■ particle ............................................ l  To make something move towards another thing through an 

electrical force.
13 ■ proton ............................................ m  To move in a steady continuous stream.
14 ■ repel ............................................ n  To push something away with an electrical force.
15 ■ static ............................................ o  To send out all the electrical charge stored in a device.

 ■ 5 Label the pictures using the following words.

 1 anode  
 2 atom  
 3 cathode  
 4 conductor  
 5 electrolyte  
 6 electron 
 7 insulator 
 8 nucleus 
 9 spark 
10 wire

 ■ 6 Solve the anagrams (the words underlined) in the following sentences.

1 If you leave the light on in the car, you’ll 
gridsache the battery.

2 We couldn’t hear the radio properly because 
of all the itcats.

3 The north pole of one magnet will leper the 
north pole of another. 

4 Magnets tactart iron fi lings. 
5 Electricity does not wolf through plastic or rubber.
6 When I touched the fridge door, I felt an electric 

greach.
7 Atoms consist of protons, nnroutes and electrons.
8 This battery consists of six lelcs.

 ■ 7 TRANSLATIONTRANSLATIONTRANSLATIONTRANSLATION  Translate the following sentences into English.

1 Gli elettroni sono dotati di una carica elettrica negativa.
2 L’energia elettrica è il risultato del movimento degli elettroni liberi.
3 Nel centro di ogni atomo c’è un nucleo composto di protoni e neutroni.
4 Le cariche opposte si attraggono.
5 I metalli sono buoni conduttori perché contengono un gran numero di elettroni liberi. 
6 La corrente elettrica scorre attraverso il fi lo tra i due elettrodi.

+

–

9

a ......... d ......... e .........

f .........

c .........b ......... g .........

h ......... i .........

j .........
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Conductors and insulators
Electric  1 ....................................... is the fl ow of electric charge through 
a material. Electric charge moves through some materials better 
than others.  If electricity moves easily through a substance, the 
material is called a  2 ....................................... .
Conductors contain charged particles that are free to move 
through the material. In most conductors, the free particles 
are 3 ....................................... that are not attached to atoms. Metals are 
good conductors because they contain a large number of these free 
electrons.  Most electric wires are made of   4 ....................................... , 
usually copper.  Some liquids and gases are also good conductors.
Other types of material, known as  5 ....................................... , resist 
the movement of electric charge. In insulators, electrons are held 
more closely to their atoms and are not  6 ....................................... to 
move around.  If extra electric charge is applied to an insulator, 
the charge will stay in place and will not move through the 
material.  Glass, rubber, plastic and  7 ....................................... are good 
insulators. 
Insulators are important for 

electrical safety. Electrical cables are made from a conducting material 
covered with an insulating material, such as rubber or plastic.  The 
insulator ensures that the cables are  8 ....................................... to touch, even 
when they are connected to an electricity supply.  9 ....................................... 
refers to a material’s opposition to the passage of electric charges 
through it.  Resistance occurs when electrons moving in the material 
collide with atoms and give up energy.  This energy is converted into  

10 ....................................... . A good conductor has low resistance, whereas 
insulators have high resistance.

 ■ 8 Look at the diagram showing atoms and free electrons inside a metal wire. What 
happens to the free electrons when the wire is connected to a battery?

 ■ 9 1•3  Read the passage and fi ll in the spaces using the following words. Then listen 
to the recording and check.

• wood • electrons • insulators • resistance • safe • current  

• conductor • free • heat • metal 

 ■10 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Summarise the key ideas. Answer the questions using your own 
words. 

1 What is the difference between conductors and insulators?
2 What materials are good conductors of electricity? Why?
3 What materials are good insulators? Why?
4 Why are insulators important for safety?

fl ow: fl usso 
rubber: gomma
cables: cavi
supply: fornitura
collide: entrano 
in collisione

GLOSSARY

atom

electron

, plastic and  are good 

Look at the diagram showing atoms and free electrons inside a metal wire. What 
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ELECTRICITY

unit 1 · ELECTRIC ENERGY 

The battery

 ■11 Look at picture A and fi ll in the missing words.

A cell transforms chemical energy into 
electrical energy. A simple cell consists of three 
basic parts: a negative 1 ....................................... , 
a 2 ....................................... electrode and 
a liquid or paste between them called 
the 3 ....................................... . The electrodes 
dissolve in the electrolyte and form charged 
atoms called ions. This creates an excess charge 
in the two electrodes. If they are connected by 
a 4 ....................................... , an electric current fl ows 
between them. A battery consists of two or more 
cells in combination, although the word is also 
often used to refer to a single cell.

 ■12 Look at picture B which represents a dry cell 
battery. Match the correct description (1-4) to 
each letter (a-d). 

1 The carbon rod acts as the positive electrode 
(the anode).

2 The powdered carbon and manganese oxide 
prevents hydrogen from forming on the carbon 
rod.

3 The ammonium chloride paste is the electrolyte.
4 The zinc casing acts as the negative electrode 

(the cathode).

 ■13 Look at picture C. Put the following 
sentences into the correct order. 

a ■  A positive charge builds up at one 
electrode and a negative charge 
builds up at the other. 

b ■  As a result of the chemical reactions, 
charged groups of atoms called ions 
fl ow through the electrolyte between 
the two electrodes.

c ■  Electric current then fl ows through 
the wire between the two electrodes.  

d ■  It is possible to make a simple cell by 
pushing two different types of metal 
into a piece of fruit and connecting 
them with a wire. 

e ■  The acid in the fruit helps to cause chemical reactions at each electrode. 
f ■  The electric energy produced powers the small bulb.
g ■  The metals are the positive and the negative electrodes, and the juice in the fruit, 

which is a weak acid, functions as the electrolyte.

 ■14 COMPETENCES  EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Talk to your partner. Explain how the ‘lemon 
battery’ works using your own words.

paste: pasta
rod: barra
casing: 
rivestimento

GLOSSARY

Negative
electrode

Positive
electrodeElectrolyte

Wire

a

c

d

b

lemon

A

B

C

11

  youtube.com (search ‘Create 

a lemon battery - Science 

Online’)

  explainthatstuff.com 

(search ‘batteries’)

  batteryuniversity.com

Search the Web
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 ■15 Look at the table and insert the following aspects (1-6) of electrical energy in the 
correct spaces (a-f).

1 capacitance   4 magnetic fl ux density
2 charge   5 resistance
3 current   6 voltage

 ■16 1•4  The units are named after famous people in the history of electricity. 
Can you match the following scientists / inventors with their achievements? The 
table above can help in some cases. Then listen to the recording to check.

a  ■  demonstrated that chemical action can produce electricity and built the fi rst 
battery

b  ■  demonstrated that lightning is caused by electricity and invented the lightning 
conductor

c  ■  devised a mathematical law to describe the relationship between current, 
voltage, and resistance

d  ■  devised an electric generating and distribution system that transmitted 
alternating current

e  ■  investigated the relationship between magnetism and electricity, leading to  
the invention of the electric motor and the electric generator

f  ■  made it possible to measure the amount of electric current fl owing through a 
circuit

g  ■  made it possible to measure the force of electric and magnetic attraction

 ■17 COMPETENCES  EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Prepare a short oral report entitled ‘Turning 
points in the history of electricity’. 

 ● Choose the three most important discoveries / inventions, in your opinion.
 ● Say who was responsible for them.
 ● Explain why they were so signifi cant.

History of electricity
Units for measuring electricity
Name of unit What it measures

volt (V) a ....................................... -  the electromagnetic force that makes current fl ow in a circuit.

ampere / amp (A) b ....................................... - the rate at which electrically charged particles fl ow.

ohm (Ω) c ....................................... - the degree to which a conductor opposes the fl ow of current.

coulomb (C) d ....................................... - the quantity of electrical energy carried in a body.

farad (F) e ....................................... - the ability of a capacitor to store electric charge.

tesla (T) f ........................................ - the strength of a magnetic fi eld.

■■16 16 ■

■

■1 Benjamin Franklin
(1706-1790) 
American inventor

■2 Charles Coulomb
(1736-1806) 
French scientist

■4 André Ampère
(1775-1836)  
French mathematician

■3 Alessandro Volta
(1745-1827)  
Italian physicist

■6 Michael Faraday
(1791-1867) 
English scientist

■7 Nikola Tesla
(1856-1943) 
Serbian-American inventor

■5 Georg Ohm
(1787-1854) 
German physicist

rate: tasso 
degree: grado 
store: 
immagazzinare 
lightning: 
fulmine

GLOSSARY
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  youtube.com (search ‘The 

Voltaic pile - Science Online’)

  batteryuniversity.com

  electricityforum.com/

electricity-history

Search the Web

How the battery was invented

 

 ■18 1•5  Listen to the description of how the work of two Italian scientists led to the 
invention of the battery. Complete the following sentences with information from the 
recording.

 1 Luigi Galvani was the professor of ............................ at  ................................................................. .
 2 When Galvani touched a dead frog's body with a piece of metal,  ......................................... .
 3 He believed that an electric current was generated by  ............................................................ .
 4 Alessandro Volta was the professor of ......................... at  ........................................................... .
 5 He was convinced that the electric current was generated by  .............................................. .
 6 He carried out experiments during the years  .............................................................................. .
 7 Volta's ‘sandwich’ was made using the metals  ........................................................................... .
 8 Between them he placed ...................................................................................................................... .
 9 Volta had to make a pile of these ‘sandwiches’ because .......................................................... .
10 Volta's battery was the fi rst device which could produce  ....................................................... .

Nouns, verbs and adjectives
A volte in inglese due parole che sembrano identiche possono svolgere funzioni grammaticali diverse.

 ➡ I want to photocopy the diagram. (photocopy = verbo)
 ➡ The photocopy of the diagram is on my desk. (photocopy = sostantivo)

 ■19 Choose the correct grammatical function for the words underlined.

 1 The equipment has two separate parts.  (adjective / verb / noun)
 2 You have to separate the two elements.  (adjective / verb / noun)
 3 There’s no charge in the battery.  (adjective / verb / noun)
 4 You can charge a balloon by rubbing it.  (adjective / verb / noun)
 5 In an emergency use the chemical fi re extinguisher.  (adjective / verb / noun)
 6 This substance is a toxic chemical.  (adjective / verb / noun)
 7 Static interferes with radio transmission.  (adjective / verb / noun)
 8 Static electricity causes lightning.  (adjective / verb / noun)
 9 The planets orbit the Sun.  (adjective / verb / noun)
10 The satellite is in a stationary orbit.  (adjective / verb / noun)

KEYKEYKEYKEY LANGUAGELANGUAGELANGUAGELANGUAGE

Volta’s pile

Iron hook

Brass rod
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Types of battery
Primary cells: these are non-rechargeable and have to be discarded after use. 

Battery Characteristics Typical uses

Carbon-zinc popular, cheap ‘dry cell’ batteries; 
suitable for uses requiring low current or occasional use.

small toys, portable 
radios, clocks.

Alkaline zinc-manganese-dioxide cell with an alkaline electrolyte;
popular ‘long-life’ batteries; medium price; 
last 5-8 times longer than carbon-zinc batteries, 
long storage life (95% capacity after 3 years); 
suitable for equipment requiring higher current.

personal stereos; 
shavers; larger toys.

Button cells negative electrode usually made of lithium or zinc;
very small with excellent energy-to-size ratio; 
very long storage life (90% capacity after 5 years); 
voltage almost constant until discharged; 
best for low current use;  
operate well at high and low temperatures; 
comparatively expensive; typically last for many years.

watches, calculators, 
hearing aids, medical 
devices inside the body,
scientifi c instruments, 
computer memory back-
up; smoke alarms.

Secondary cells: after discharging, these batteries (often called accumulators) can be recharged repeatedly by 
sending a current through them in the reverse direction.

Battery Characteristics Typical uses

Lead-acid 3-6 cells connected to make a 6V or 12V battery; 
can give very high current for brief period; 
cheap to produce and can last for 5-20 years;
relatively heavy; ineffi cient in cold weather;
electrolyte (sulphuric acid) is liquid and corrosive.

motor vehicles (for 
ignition and lighting); 
emergency back-up 
power supply.

Nickel-cadmium capable of giving high current; 
reliable and effi cient at low temperatures; 
low retention of charge (50% is lost after 3 months); 
suffers from ‘charge memory effect’; 
must be sealed because cadmium is toxic and corrosive.
(Nickel-metal-hydride replaces cadmium with metal alloy;
more expensive than NiCd but provides 50% more power).

power drills, garden 
tools and other portable 
electrical equipment;
electronic equipment.

Lithium-ion smaller and lighter than nickel batteries; 
more expensive but with up to 3 times more energy;
keeps its charge longer and recharges more quickly; 
can be recharged up to 1,200 times.

portable electronic 
equipment.

Silver-zinc very small and light, with high energy-to-size ratio; expensive 
but 30% more energy capacity than lithium-ion;
can be recharged only a limited number of times.

aerospace and 
communications 
equipment.

 ■20 Read the text above and match the words / expressions (1-10) with the correct 
explanations (a-j). 

 1 ■ back-up a a tool used for making holes in something
 2 ■ charge memory effect b  can be depended on
 3  ■ discard c  capacity to retain electric charge over time
 4  ■ discharge d  closed hermetically
 5  ■ energy-to-size ratio e   gradual loss of capacity if recharged before being 

completely discharged
 6  ■ power drill f  poisonous
 7  ■ reliable g  power in proportion to dimensions
 8  ■ sealed h  support
 9  ■ storage life  i  to release the electric charge contained
10  ■ toxic j  to throw away or get rid of

Characteristics

suitable for uses requiring low current or occasional use.

zinc-manganese-dioxide cell with an alkaline electrolyte;

Button cells

Lead-acid

Lithium-ion smaller and lighter than nickel batteries; 

can be recharged up to 1,200 times.

Silver-zinc very small and light, with high energy-to-size ratio; expensive 
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 ■21 Decide if the following sentences are true (T) or false (F). 

  T F

1 Dry cell batteries can be recharged. ■ ■
2 Alkaline batteries are usable even after several years. ■ ■
3 Button cell batteries are good for high power equipment. ■ ■
4 Lead-acid batteries are completely safe. ■ ■
5 The capacity of nickel-cadmium batteries decreases over time. ■ ■
6 Nickel metal-hydride batteries are more powerful than nickel-cadmium. ■ ■
7 Lithium-ion batteries cost less than nickel-metal-hydride. ■ ■

 ■22 Which batteries have particular advantages or disadvantages with regard to the 
following? 

1 price  4 toxicity  
2 life 5 charge retention 
3 size / weight 6 use at variable temperatures

 ■23 COMPETENCES  What type of battery is suitable 
for the following applications? Explain why.  

1 electric torch  
2 emergency lighting system  
3 notebook computer 
4 spaceship equipment
5 portable DVD player
6 heart pacemaker
7 portable vacuum cleaner

 ■24 COMPETENCES  EXAMEXAMEXAM PRACTICEPRACTICEPRACTICE  Choose three of the applications in exercise 23. Write 
a report recommending the use of a particular type of battery and giving reasons.

Conditional sentences
Si può usare una frase con if per descrivere un’azione e la sua conseguenza.
AZIONE  CONSEGUENZA    

 ➡ If you use a longer piece of wire,   you increase the wire’s resistance.
 ➡ If you use a longer piece of wire,   you will increase the wire’s resistance.

Ricorda che la conseguenza può essere espressa usando il presente o il futuro ma, a differenza dell’italiano, il verbo che 
segue if non può essere al futuro.

 ■25 Put the verbs in brackets into the correct tense.

1 Electric current ....................................... (fl ow) through a wire if you ....................................... (attach) each end 
of it to a battery.

2 If you ....................................... (recharge) a NiCd battery before it is completely discharged, 
it ....................................... (lose) its capacity.

3 If electric charge ....................................... (enter) an insulator, it ....................................... (remain) in one place 
and ....................................... (not move).

4 You ....................................... (change) the electrical properties of silicon if you ....................................... (add) 
other substances to it.

5 If a moving electron ....................................... (collide) with an atom, its energy ....................................... (be) 
converted into heat.

6 If the temperature of the material in a superconductor ....................................... (rise), its conductive power 
..................................... (become) reduced.

7 You ....................................... (not get) an electric shock if you ....................................... (touch) an electric wire 
surrounded by an insulator.

KEYKEYKEY LANGUAGELANGUAGELANGUAGE
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Future of technology: the fuel cell 
The fuel cell has enormous potential 
as a future source of electric power. 
The technology has already been used 
successfully in spaceships and electric cars. 
Like a battery it creates an electric current 
from a chemical reaction but, unlike a 
battery, it uses a fuel - hydrogen - and 
never needs to be recharged. It continues 
working as long as there is a supply of fuel.
The technology works by dividing protons 
from electrons in hydrogen atoms. 
While the protons pass through a special 
membrane in the centre of the fuel cell, the 
electrons are channelled along a different 
route thus creating an electric current.
The fuel cell creates no noise and no 
pollution or greenhouse gases. Its fuel 
is potentially limitless and its only waste 
product is water. Scientists have known 
about the basic technology for 150 years 
but it is only recently that extensive 
research has been carried out into its 
development. The main stimulus is the 
growing demand for electric vehicles to 
replace cars with petrol engines. 

One problem of the fuel cell, shared with batteries in general, is that the amount of electricity produced by each 
individual cell is very small. Multiple cells must be assembled into a stack to create a usable energy supply, 
making the device heavy and bulky.  
A second problem is how to generate and deliver the hydrogen fuel. At present it is mainly produced from 
natural gas, a comparatively expensive process which also creates the greenhouse gas carbon dioxide. The 
ultimate goal is to extract hydrogen from plants or even water. The result could be motors which run on water 
and produce only water as a by-product.
 

 ■26 Study the diagram and match each letter (a-f) with the following sentences (1-6). 

1 ■  At the anode a catalyst causes hydrogen atoms to split into electrons and positive 
ions.

2 ■ At the cathode electrons and positive ions combine with oxygen to form water.
3 ■ Hydrogen fuel is channelled to the anode.
4 ■  Electrons travel along an external circuit to the cathode, creating an electric 

current.
5 ■ Oxygen from the air is channelled to the cathode.
6 ■ The electrolyte, a polymer membrane, allows only positive ions to pass through it. 

 ■27  Read the article and answer the questions.

1 What are the similarities and differences between a fuel cell and a battery?
2 How does the basic technology work?
3 What are the main advantages of the fuel cell?
4 Why are fuel cells heavy and bulky?
5 What is the problem about obtaining hydrogen fuel?
6 What is the ultimate objective for the fuel cell?

 ■28 COMPETENCES  EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  With the help of the diagram, and using your own 
words, explain how the fuel cell works and what its advantages are.

  youtube.com (search 

‘How fuel cells work - 

HowStuffWorks’)

  fuelcells.org/basics/how

Search the Web
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pollution: 
inquinamento
greenhouse: 
serra
waste: di scarto
stack: pila
bulky: 
voluminoso
deliver: 
consegnare
run: funzionano
by-product: 
prodotto 
secondario
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  youtube.com (search ‘How 

superconducting levitation 

works’)

 www.superconductors.org

Search the Web

Future of technology: superconductors
It is a simplifi cation to divide materials into conductors and insulators: nearly all materials offer some resistance 
to electricity.  If we could fi nd a ‘superconductor’ that had no resistance at all, it would bring enormous 
advantages. It could be used to deliver electric power on the grid, where 5% of energy is lost through resistance 
in the wires. It would increase the speed and effi ciency of all electrical equipment, including maglev (magnetic-
levitation) trains.
Conductivity is linked to temperature. In 1911 it was discovered that 
mercury can be a superconductor but the problem is that it only loses 
all its electrical resistance when it is cooled down to -269°C. This 
requires a diffi cult and expensive process using liquid helium and so 
it has no practical applications.
Important progress was made in 1986 when two IBM researchers, 
Georg Bednorz and Alex Mueller, discovered that certain 
ceramic compounds can superconduct at a higher temperature 
than mercury, -238°C.  A race then began to fi nd more 
‘high temperature superconductors’ (HTSC). The term ‘high 
temperature’ is relative because in all cases they are far below zero. 
However, ceramic superconductors have been found which can 
operate at temperatures as high as -145°C. They can be cooled 
using liquid nitrogen, much cheaper than helium.
However, ceramic material also has a signifi cant disadvantage. It is brittle and breaks easily; this makes it very 
diffi cult to transform the ceramic into fl exible wires usable in electrical applications. Progress was very slow and 
the optimistic hopes of the 1980s disappeared. 
Then, in 2000, the US fi rm American Superconductor found a way to make ceramics fl exible by incorporating 
thin fi laments of superconducting ceramic inside a ribbon of metal, thus creating HTSC wires that can carry 
150 times more electricity than equivalent copper cables. This superconducting wire is now used, for example, 
in coils for maglev trains and also in electric motors for ships, reducing their size by 75% and increasing their 
effi ciency. However, applications are still limited by the need to cool the wire.
The ultimate goal is to fi nd a superconductor that can operate at normal room-temperature without requiring the 
use of any cooling process. 

 ■29 Read the article quickly and answer the following questions.

1 What exactly is a ‘superconductor’?
2 What potential benefi ts do superconductors offer?
3 What is the major problem about using superconductors?

 ■30 EXAMEXAMEXAM PRACTICEPRACTICEPRACTICE  Read the article again more carefully and explain why…

1 dividing materials into conductors and insulators is a simplifi cation.
2 mercury is not a practical superconductor.
3 the expression ‘high temperature superconductor’ is misleading.
4 liquid nitrogen is preferable to liquid helium as a cooler.
5 ceramic material is diffi cult to use in electrical applications.
6 American Superconductor has been able to create a HTSC wire.
7  fi nding a room-temperature superconductor would be a big advance.

 ■31 Make notes in the table.

Year Progress / Discovery Problem remaining

1911

1980s

2000

 ■32 EXAMEXAMEXAM PRACTICEPRACTICEPRACTICE  Use the table to summarise the development of research into 
superconductors.

in the wires. It would increase the speed and effi ciency of all electrical equipment, including maglev (magnetic-

Conductivity is linked to temperature. In 1911 it was discovered that 
mercury can be a superconductor but the problem is that it only loses 

requires a diffi cult and expensive process using liquid helium and so 

Important progress was made in 1986 when two IBM researchers, 

temperature’ is relative because in all cases they are far below zero. 

superconductor: 
superconduttore
grid: rete di 
distribuzione
compounds: 
composti
brittle: fragile
ribbon: nastro
coils: bobine

GLOSSARY
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One of the biggest problems with electric cars is 
the weight and volume of the heavy batteries. 
But now Volvo is developing a car which can use 
its body to act as a rechargeable battery.
The car will be built from a new composite 
material, made of 1 .....................................................  and 
polymer resin, that can store and charge energy 
faster than conventional batteries.The material 
is extremely strong and fl exible, which means it 
can be used to make the car’s body panels: the 

2 ..................................................... and fl oor. The car’s 
weight can be cut by 3 .....................................................  if 
steel is replaced by this new material.
To enable this material to store electrical energy, 
two layers of carbon fi bre are made into a 
sandwich, separated by a thin layer of insulating 
material made of 4 ..................................................... .  The 
resin within the carbon layers contains lithium 

ions and each layer acts like an electrode. When 
a voltage is applied, the positively charged 
lithium ions collect in one layer. Then, when the 
sandwich is placed in a circuit, a current fl ows 
driving the car’s 5 ......................................................
The car will be able to store energy by plugging 
it into the mains 6 .....................................................  to 
recharge and also by using the energy generated 
when the car 7 .....................................................  
while it is on the road. This revolutionary 
new battery will allow the car to travel 
8 ..................................................... before requiring a 
recharge.
If the project is successful, there are many other 
possible application areas. 
Mobile phones could be as thin as credit cards 
and laptops could work much longer before 
needing a recharge. 

++

+
+ +

+
+

+

++
+

+ +
++

+
+
++

+
+

+
++

+ +

+++
++

+
+ + + + +

+

+ + +
+++

+
+ +

+
+

+

+
++
+

+
+ +

+
++

+
+
+

+
+
++

+
+

+

+
+

++
+ +

+
+ +

+++
+ +

++
+ +

+

++
+

+ + + + +
+ + + +
+ + + +

++
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+
+
+++
+

++
+

+

+ + + + +
+

+
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+ + + + +
+

+
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+
+
+++

+
+

+
+
+
+ +

++
+ +

+
+ + ++

+

++
+

+

+ + + + +
+ + + +
+ + + +

+

+
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+
+
+++
+

++
+

+

+ + + + +
+

+
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+
+
+++
+

++
+

+

+ + + + +
+

+
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+
+
+++

+
+

+
+
+
+ +

++
+ +

+
+ + ++

+

++
+

+

+ + + + +
+

+
+

+
+

+
+

+++

+ + ++
+

+
+ +

+
+

+

+
+
++
+

+
+
+

+

+
+

++
+
+

+
+

+

+
+

+
+
++

+
+

+

+
+

++
+ +

+
+

+
+
+++
+

++
+

+

+ + + + +
+–

–
–
–

–
–

–––

– –
–

–
––
–

–
–
–

–

–
–

––
–
–

–
–

–

–
–

–
–
––

–
–

–

–
–

––
– –

–
–

–
–
–––
–

––
–

–

– – –
–

–
+

+
+

++

–15%

–
–

–
–

–
–

+–
+
+– +

–
+

+–

+– +
++–

+
+– +

+–
+

+–
++– +– +– + ++– ++– –

– –
––

–– –––

– – – – +
–+ –+ –+ –+

–+

130 km

electrons (–)

ions (+)

fibreglass

carbon fibre
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fibre
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The electric car that uses its body 
as a rechargeable battery
 ■33 Study the diagram carefully and fi ll in the missing information from the newspaper report.

 ■34 Find the English words that correspond to the following.

1 fi bra al carbonio ....................................  6 rete (di distribuzione) ..................................
2 fi bra di vetro ....................................  7 autonomia ..................................
3 acciaio ....................................  8 ricaricare ..................................
4 cofano ....................................  9 frenare ..................................
5 strato .................................... 10 immagazzinare ..................................

 ■35 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Prepare an oral report in English about this revolutionary new car. 

 ● Say what it is made of.
 ● Describe how it works.
 ● Point out its main advantages.
 ● Suggest other possible applications for the technology.

The latest 
nanomaterials 
made of 
extremely thin 
and strong 
carbon � bre 
replace the 
car’s steel body 
panels and can 
be used in the 
roof, doors, 
bonnet and 
� oor. These 
panels also act 
as the battery.

Car's weight 
is reduced 
by 15%.

Range of the car is 130 km 
before recharging.

Material can be recharged by
1) using energy generated when car brakes;
2) plugging into mains electricity grid.

Body panels are 
discharged as the car's 
electric motor is used.
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ELECTRICITY

unit 1 · ELECTRIC ENERGY 

HOWHOWHOWHOWHOWHOWHOWHOWHOWHOWHOWHOW totototototototototototo DODODODODODODODODODODODO ITITITITITITITITITITITIT

 ■36 Look carefully at the diagram and match each number (1-9) with the correct instruction (a-i). 

a ■ Insert the battery so that it touches the battery contacts.
b ■ Insert the SIM card with the contact surface facing down. 
c ■ Open the back cover of the phone and remove it.
d ■ Press down to close the release button.
e ■ Press the release button at the top of the phone.

f ■ Remove the battery.
g ■ Replace the back cover.
h ■ Open the SIM card holder. 
i ■ Close the SIM card holder.

 ■37 Match the English verbs with their equivalents in Italian. 

1 ■ bend   6 ■ release  a graffi are  f rimettere
2 ■ disconnect  7 ■ remove b inserire g premere
3 ■ handle  8 ■ replace c piegare h togliere 
4 ■ insert  9 ■ scratch  d maneggiare i sbloccare
5 ■ press 10 ■ switch off  e spegnere  j staccare

 ■38 Work in pairs. Looking only at the diagram, explain how to install the SIM card and battery in the phone.

 ■39 Explain to your partner how you install the SIM card and battery in your mobile phone.

Install a SIM card and battery

Take care of your mobile phone battery 
 ■40 1•6  Listen to the advice message from a mobile phone manufacturer. Match each warning (1-8) with a 

reason (a-h).

1 ■  Avoid charging the battery for long periods of 
time. 

2 ■  Use only batteries approved by the mobile 
phone manufacturer. 

3 ■ All batteries must be handled with great care. 
4 ■ Avoid exposing batteries to cold or heat. 
5 ■  Prevent batteries from coming into contact 

with metal objects. 
6 ■  Never place the battery under a heavy object 

or expose it to high pressure. 
7 ■  Never place batteries on or near heating 

devices, such as microwave ovens or 
radiators. 

8 ■  Do not throw batteries away with other 
household waste.

a Batteries may explode if they become overheated.
b Extreme temperatures can reduce charging 

capacity and battery life.
c Incompatible batteries can cause damage to the 

phone.
d Misuse can cause serious injury or damage.
e Overcharging can shorten the life of the battery.
f They contain materials which may be dangerous 

for the environment.
g This can create a connection between the + and - 

terminals and lead to battery damage.
h This can lead to an internal short circuit and 

overheating.

19

1

2

3

4

5

6

7

9

8

Always switch o�  the phone and disconnect the charger before removing the battery.  
The SIM card and its contacts can be easily damaged by scratching or bending, so be careful 
when handling, inserting, or removing the card.
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Electric 
circuits

UNIT

2

A simple 
circuit

 

 ■ 1 Look at the picture of the electric circuit and the corresponding diagram. Match the 
letters in the picture (a-h) with the correct names (1-8). 

1 ■ ammeter 3 ■ bulb  5 ■ resistor  7 ■ voltmeter
2 ■ battery  4 ■ fuse  6 ■ switch  8 ■ wire

 ■ 2 What function does each of these components in the circuit have?

1 .....................................  - to allow, or to stop, the fl ow of electricity at any moment.
2 .....................................  - to reduce the strength of the current in one part of the circuit.
3 .....................................  - to provide the source of the electric energy.
4 .....................................  - to measure the current fl owing through part of the circuit.
5 .....................................  - to measure the electromotive force at one point in the circuit.
6 .....................................  - to break the circuit if too much current fl ows through it.
7 .....................................  - to carry electric energy around the circuit.
8 .....................................  - to convert electric energy into light.

 ■ 3 1•7  Read the text and fi ll in the gaps using the following words. Then listen and 
check. 

• bulb • wire • current (x2) • resistor • fuse • switch • battery

An electric circuit is the path followed by an electric current. It consists of three basic parts: a 
source of electric energy, such as a 1 ..................................... or generator; an output device, such as 
a motor or bulb; and a connection between them such as a 2 ..................................... or cable.  
The electric source creates an electromotive force (emf) that causes an 
electric 3 .....................................  to fl ow in the circuit. The output device uses the electric energy 
from the source to do something useful.  For example, a 4 .....................................  provides light 
and an electric motor produces mechanical motion.  
A circuit may also contain other elements to control the current fl owing in it. Most circuits 
include a 5 .....................................  to turn a device on and off easily.  When it is off, a gap 
separates the connecting wires so that the current cannot complete its path. A circuit with 
such a gap is called an open circuit.
Some circuits have a 6 .....................................  or a circuit breaker. They function as automatic 
switches that open the circuit if too much 7 .....................................  fl ows through it. This 
prevents the wires from overheating and causing damage.
Sometimes it is necessary to make a current stronger or weaker, rather than simply 
turn it on or off.  One way of doing this is to vary resistance within the circuit using 
a 8 ............................... .  The volume control on a radio, for example, operates a variable resistor, 
which adjusts the fl ow of current through the radio, making the sound louder or quieter.  

path: percorso
source: fonte
device: 
congegno
motion: 
movimento
gap: spazio
damage: danno
sound: suono

GLOSSARY
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electricity

KEYKEYKEYKEY WORDSWORDSWORDSWORDS

 ■ 4 Match each word (1-15) with the correct defi nition (a-o). Write the Italian translation of the words.

 1 ■ adaptor .................................. a  A device used to oppose, to a fi xed degree, the passage of an 
electric current.

 2 ■ cable .................................. b A piece of equipment designed for a particular purpose.
 3 ■ circuit .................................. c  A plastic or rubber tube containing wires that carry electricity or 

electronic signals.
 4 ■ copper .................................. d A point at which electric current can fl ow out.
 5 ■ device .................................. e  A short thin piece of wire inside electrical equipment that melts 

and stops the fl ow of electricity when the current is too strong.
 6 ■ earth .................................. f  A soft reddish-brown metal which is a good conductor and is used 

to make electrical wires.
 7 ■ fuse .................................. g  A type of plug that makes it possible to connect more than one 

appliance to the same socket.
 8 ■ leak .................................. h  A wire that makes a piece of electrical equipment safe by 

connecting it to the ground.
 9 ■ mains .................................. i An elastic substance which is a good insulator.
10 ■ outlet .................................. j The amount of electricity produced by a battery or generator.
11 ■ output .................................. k The complete circle that an electric current travels.
12 ■ overload .................................. l The place where something originates.
13 ■ resistor .................................. m The system of wires which carries electricity into a building.
14 ■ rubber .................................. n To allow liquid or gas to escape through a small opening.
15 ■ source .................................. o To put too much electricity through an electrical circuit.

 ■ 5 Label the pictures using the following words.  

1 bulb  
2 fl ex  
3 melt   
4 path  
5 plug  
6 screen  
7 socket  
8 switch

 ■ 6 Solve the anagrams and write the correct name under each symbol.

1 lubb
..............................

2 sufe
..............................

3 storiesr
..............................

4 lelc
..............................

5 heart  
..............................

6 removeltt
..............................

7 hitswc
..............................

 ■ 7 Insert the names of the electrical units into the correct defi nitions.

• amp • coulomb • joule • ohm • volt • watt
1 One .............................. is a current of 6 million million million electrons per second.
2 One .............................. is the electrical force needed to drive 1 amp through a resistance of 1 ohm.
3 One .............................. is the resistance of a conductor carrying 1 amp of current when the potential 

difference across the conductor is 1 volt.
4 One .............................. is the electrical charge transmitted by a current of 1 amp in 1 second.
5 One .............................. of electrical energy is used every second when a current of 1 amp fl ows through a 

resistance of 1 ohm.
6 One .............................. is equal to a rate of 1 joule per second.

VV
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a .........

b .........

f ......... g .........

c ......... d .........

h .........

e .........
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Types 
of circuit

 ■ 8 Look at the diagrams and answer the questions.

1 What is the difference in the way the two bulbs are connected to the battery?

2 In which case will the bulbs shine more brightly? Why? 
 

 ■ 9 Read the information and fi ll in the table below.

Series circuit Parallel circuit

number of paths

voltage

current

 ■10 Does each of the following sentences refer to a series circuit (S) or a parallel circuit (P)?
  S P

1 An additional electric source increases the total voltage.  ■ ■
2 The circuit is not broken if you remove one of the outlet devices.  ■ ■
3 The voltage is divided up between the outlet devices.  ■ ■
4 Each device has the entire voltage running across it.  ■ ■
5 There is only one path for the current to follow.  ■ ■
6 The current can fl ow along alternative paths.  ■ ■
7 The voltage remains the same but the amount of current may vary.  ■ ■

 ■11 COMPETENCES  EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Talk to your partner. Explain the differences 
between a series and a parallel circuit.

+ –+ –A B

Simple electric circuits can be classifi ed into two types: series and parallel. In practice most electrical devices 
have complex circuits consisting of both series and parallel components.
A series circuit uses a single path to connect the electric source to the output device. It is found in very simple 
equipment such as a torch or Christmas tree lights. These circuits have limited uses because any change in one 
circuit part affects all the circuit parts. If one light bulb in a series circuit burns out, it opens the circuit and all 
the other bulbs also go out.
The voltage provided by a group of electric sources connected in series is the sum of their individual voltages. 
But the same amount of current fl ows through each source and output device. For example, each battery in a 
two-battery torch supplies one and a half volts, and the two together supply 3 volts. The same amount of current 
fl ows through each battery and the bulb. Electric sources are connected in series to provide more voltage than 
one source alone can produce.  
A parallel circuit provides more than one path for current. After current leaves a source, it follows two or more 
paths before returning to the source. If two identical torch bulbs are connected in parallel, current fl ows from 
a battery through each lamp individually and then back to the battery.  Either bulb may be removed from the 
circuit without breaking the circuit for the other bulb.  
Parallel circuits provide the same voltage for every source and output device in the circuit. For example, two 
one-and-a-half-volt torch batteries connected in parallel provide an emf of one-and-a-half volts. Electrical sources 
are connected in parallel to provide more current than one source can produce.
All household appliances need to operate on the same voltage and are therefore connected in parallel. The 
voltage does not change if a piece of equipment is added or removed whereas the total current passing through 
the circuit may increase or decrease.  

  youtube.com (search 

‘Electricity and circuits - 

Science Online’)

Search the Web
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household 
appliances: 
elettrodomestici
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ELECTRICITY

unit 2 · Electric circuits 

Current, voltage and resistance

 ■12 Look at the diagram and answer the questions.

1 What is the electric circuit being compared to?
2 What similarities are there between the two systems?

 ■13 Read the passage and fi ll in the table below with the corresponding elements of the 
electric system.

Plumbing system Electric system

water pressure in tank 
(kg per square metre)

................................................................................................................................

.................................................................................................................................

water fl ow 
(litres per minute)

................................................................................................................................

.................................................................................................................................

restriction in pipe ................................................................................................................................
.................................................................................................................................

 

 ■14 COMPETENCES  Work out the answers to the following problems using Ohm’s Law. 

1 What is the electric current fl owing in a circuit which has a 12-volt battery and a 
resistor of 100 ohms?

2 What voltage is necessary to send a current of 4 amps through a resistance of 1.5 ohms?
3 What is the resistance in a circuit which has a 3-volt battery and a current of 0.6 amps?

The fl ow of electric current through a circuit depends on two factors: the emf and the resistance of the circuit. 
The electric circuit can be compared to a plumbing system. If the current fl ow is equivalent to a fl ow of water 
through the system, then the emf of the battery (in volts) is equivalent to the water pressure in the top tank (in 
kilograms per square metre). The fl ow of current (in amperes) in the circuit is equivalent to the fl ow of water in 
the pipe (in litres per minute).
There is a restriction in the pipe that limits the fl ow. The amount of water that can fl ow out of the end of the 
pipe depends on the size of this restriction: if it is very thin, only a little water can fl ow out. In the electrical 
system, the equivalent of the restriction is a component called ‘a resistor’. The resistor has a greater resistance 
(measured in units called ohms) to the fl ow of current than the wires, just as the narrow part of the pipe resists 
the fl ow of water more than the rest of the pipe. Without the resistor, a much larger current would fl ow in the 
circuit, just as more water would fl ow out of an unrestricted pipe.
There is a relationship between pressure (emf), fl ow (current) and the size of the restriction (resistance). For 
example, if the water pressure were increased, you would expect a greater fl ow through the same restricted 
pipe.
The relationship between current, voltage and resistance was fi rst discovered by Georg Ohm in 1827. Ohm’s 
Law (V = IR) states that voltage V (in volts) equals the current I (in amperes) multiplied by the resistance R (in 
ohms).
 

23

resistance

current
voltage

–

+

pressure

resistance
to flow

flow

plumbing 
system: 
impianto 
idraulico
pressure: 
pressione
tank: serbatoio
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 ■15 Match each tool (1-11) with the correct use (a-k).

 1 ■ drill
 2 ■ pliers
 3 ■ hacksaw
 4 ■ screwdriver + screw
 5 ■ soldering iron + solder
 6 ■ spanner + nut
 7 ■ tape measure
 8 ■ wire strippers
 9 ■ wire cutters
10 ■ safety goggles
11 ■ insulating tape

a cut lengths of wire
b cut pieces of metal
c hold and manipulate wire or small objects
d insert and remove screws
e insulate electric wires
f make holes 
g measure the dimensions of an object
h melt solder and join pieces of metal
i protect the eyes
j remove the insulation from a wire
k turn nuts and bolts

 ■16 COMPETENCES  What tools would you probably need to do the following jobs? Why?

1 changing the plug on an electrical appliance
2 building an experimental circuit on a breadboard
3 fi tting a fl uorescent light onto a ceiling

Describing purpose
Le strutture più comuni per descrivere a che cosa serve uno strumento sono to do e for doing.

 ➡ You can use a circuit continuity tester to check / for checking the continuity of circuits.

 ■17 COMPETENCES  EXAMEXAMEXAM PRACTICEPRACTICEPRACTICE  Describe an activity or experiment that you have 
done using some of the tools mentioned above. 

1 What was the purpose of the activity / experiment?
2 What tools did you use?
3 What did you use each tool for?

KEYKEYKEY LANGUAGELANGUAGELANGUAGE

 ■18 1•8  Listen to the dialogue between a customer and an assistant in a DIY (Do-It-
Yourself) store. Tick the photographs showing the things the customer buys. 

Tools

 

plug: spina
breadboard: 
piastra per 
montaggio 
di circuiti 
elettronici
ceiling: soffi tto

GLOSSARY
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ELECTRICITY

unit 2 · Electric circuits 

 ■19 1•8  Listen again and fi ll in the details in the table (where possible). 

Object Dimensions Weight / Volume Other details

Dimensions and measurements
Le dimensioni si esprimono usando un aggettivo o un sostantivo.
Aggettivo Sostantivo
long / high / wide / deep length / height / width / depth

 ➡ It is 2 metres (long). It has a (length) of 2 metres. 

Il peso si esprime usando il verbo (weigh) o il sostantivo (weight).
 ➡ It weighs 2 kilos. It has a weight of 2 kilos.

Le unità di misura tradizionali sono ancora usate negli Stati Uniti e, in parte, in Gran Bretagna.

Length Weight Volume

1 inch (in,”)
(2.54 cm)
1 foot (ft,’) = 12 inches 
(30.48 cm)
1 yard (yd) = 3 feet 
(91.44 cm)
1 mile (m) = 1,760 yards
(1.609 km)

1 ounce (oz)
(28.35 g)
1 pound (lb) = 16 ounces
(0.454 kg)
1 ton = 2,240 pounds 
(1,016 kg)

1 pint (pt)
(0.568 l)
1 quart (qt) = 2 pints 
(1.136 l)
1 gallon (gal) = 4 quarts 
(4.544 l)

 ■20 Use the fi gures given to describe the dimensions and weight of the notebook 
computer. Then make estimates of the dimensions and weight of the other 
computers.

1   Laptop computer
1ft 1in x 10in x 1in
screen: 15in
6 lbs 

2   Desktop computer

.......................................................

.......................................................

.......................................................

.......................................................

3   Tablet computer

.......................................................

.......................................................

.......................................................

....................................................... 

KEYKEYKEY LANGUAGELANGUAGELANGUAGE
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Measuring tools

A multimeter is a tool for measuring voltage, current and resistance, combining a voltmeter, an ammeter 
and an ohmmeter in one unit. More advanced models can also measure other properties such as capacitance, 
frequency and inductance. Technicians use multimeters to test batteries, components, switches, power sources 
and motors in order to diagnose electrical faults.
A multimeter has its own battery, terminals with leads to connect to the circuit or device being tested and 
controls to select different functions and measurement ranges. Inside the multimeter, the terminals are 
connected to different resistors depending on the function and measurement range selected. 
There are two kinds of multimeter: analogue and digital. Analogue multimeters are based on the measurement 
of current and display their values in the form of a moving pointer on a scale. Digital multimeters are based 
on the measurement of voltage. Values are then converted electronically into a digital code and displayed as 
numbers. 
Values can be read directly from digital displays so they are easy to read accurately. Analogue displays can be 
diffi cult to read accurately because of the pointer movement and the need to work out the value of the smallest 
scale division. They are useful for quick approximate readings and for monitoring continously changing values.  

The oscilloscope is an instrument that displays changing electrical signals and is widely used to test and adjust 
electronic equipment and to monitor oscillations in electric voltages. 
The screen consists of a grid of squares, called a graticule, arranged like a graph. The horizontal x-axis is 
calibrated in time and the vertical y-axis is calibrated in voltage. Both scales are adjustable by means of range-
setting controls so that a graph of almost any electrical waveform can be displayed. Two or more waveforms 
can be displayed simultaneously allowing comparison of different signals. The oscilloscope can also function as a 
measuring instrument: voltage can be measured on the y-axis, and frequency on the x-axis. Oscilloscopes have 
either a cathode-ray tube (CRT) or an LCD screen. USB oscilloscopes work with the processor and screen of a 
computer.

 ■21 Read the information and label the elements (a-i) using the following: 

1 ■ display  4 ■ pointer 7 ■ time axis
2 ■ graticule  5 ■ range controls  8 ■ voltage axis 
3 ■ leads  6 ■ scale 9 ■ waveform

 ■22 Answer the questions.

1 What does a multimeter measure?
2 What jobs is it used for?
3 What different types of multimeter are there?
4 What are the advantages and disadvantages of each type?
5 What can an oscilloscope display?
6 What are oscilloscopes used for?
7 How is the oscilloscope screen arranged?
8 What do the two axes show?
9 What different types of oscilloscope are there?

  youtube.com (search 

‘Multimeter tutorial - Solar 

schoolhouse’)

 wikihow.com (search ‘Use a 

multimeter’)

Search the Web
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ELECTRICITY

unit 2 · Electric circuits 

Use a multimeter
 ■23 1•9  Listen to an electromechanic explaining how to use a multimeter to test 

a car battery.

1 Draw lines 
on the diagram 
to show how 
the two leads should
be connected.

2 Circle the correct settings on the multimeter for this test.

Function control: current resistance voltage

Range control: 2 V 20 V 200 V

Electrical input: DC AC

3 Circle what the correct test result should be on the multimeter screen.
   6.00  10.00  12.00

 ■24 1•9  Listen again and note, step by step, what you need to do to carry out this test. Then use your 
notes to give instructions to your partner.

 ■25  Tell your partner about other tests that you have done with a multimeter. Explain what the purpose of the 
test was and how you did it.

HOWHOWHOWHOWHOWHOWHOWHOWHOWHOWHOWHOW totototototototototototo ITITITITITITITITITITITIT

Numbers
Numbers / Symbols Words Numbers / Symbols Words

5,300 fi ve thousand three hundred a2; 10 m2 a squared; ten square metres

6,400,000 six million four hundred thousand b3; 10 m3 b cubed; ten cubic metres

0.5 zero (nought) point fi ve c4 c to the power of four

7.903 seven point nine o (0) three d-5 d to the power of minus fi ve

1/4, 1/2, 3/4 one quarter, one half, three quarters ± 2% plus or minus two per cent

2/3, 4/5, 5/8 two thirds, four fi fths, fi ve eighths > 6V greater than six volts

18 – 4 + 7 eighteen minus four plus seven < 10° less than ten degrees

11 x 9 ÷ 6 eleven times nine divided by six a � b a is in proportion to b

V = IR V equals I times R 10 : 1 a ratio of ten to one

I = V / R I equals V over R 3 : 2 a ratio of three to two

 ■26 How do you say the following mathematical expressions?

• ± 2° • e = mc2 • 5/6 • 10 : 1 • 15,784,000 • 55.4% • 162 • 11.986 • V � R • 1/3 • 3,109 • 13 cm2

• 18 ÷ 3 • 86 • 25 x 356 = 8,900

 ■27 1•10  Listen and fi ll in the spaces with the missing expressions.

1 Power stations are responsible for about 
.......................... of sulphur dioxide pollution.

2 Chile produces .......................... of the world’s 
copper.

3 Russia produces ......................... of wood per year.
4 Copper melts at a temperature of ......................... . 

5 Density .......................... Mass ........................ Volume.
6 Ultraviolet rays have a wavelength of 

.......................... . 
7 To convert cubic centimetres into cubic inches 

multiply by .......................... .
8 123.89 .......................... 78.26 = .......................... .

KEYKEYKEYKEY LANGUAGELANGUAGELANGUAGELANGUAGE
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How Edison and electricity 
changed the world
When the American inventor Thomas Edison (1847-1931) left school in 1859, 
the few electrical devices in existence ran on low-powered batteries. By the time 
of his death in 1931, partly as a result of his inventive genius, a network of power 
cables provided electricity to cities in Europe and North America, allowing people 
to use a variety of electrical equipment which transformed their way of life. We are now so accustomed to 
these appliances that we only realize how fundamental they have become when there is a power cut and they 
suddenly stop working.
Many of these appliances originated through Edison’s ideas or were developed by him so that they became 
more practically useful. He took out patents on 1093 inventions, including the following…
1872 - The electric typewriter.
1874 - The quadruplex telegraph, which sent 4 messages simultaneously along a single wire.
1877 - The phonograph, which reproduced sound using a stylus and cylinder.
1878 - The carbon transmitter for telephones and microphones.
1879 - The electric light bulb, using a carbon fi lament.
1880 - The electric tramway.
1891 - The “Kinetoscope”, which projected moving pictures from photographic fi lm.
1900 - The nickel-alkaline battery.

 ■28  Identify the devices / equipment shown in the photographs. Which of these were 
invented or developed in some way by Edison?  

 ■29  Decide if the following sentences are true (T) or false (F). 
  T F

1 Edison was twelve years old when he left school. ■ ■
2 Electrical devices were not in use before 1859. ■ ■
3 Edison invented the telegraph. ■ ■
4 Both the fi lm and pop music industries are indebted to Edison. ■ ■
5 Edison helped to improve the work of other inventors. ■ ■

 ■30 COMPETENCES  EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  Imagine what life was like before electric power 
became available. Look at the photographs above and explain how electricity and 
electric appliances changed people’s lives. 

Ex. Before the invention of… people couldn’t… / everybody had to..…
Before the invention of the lift, people couldn’t construct high buildings. Everybody had 
to climb up stairs.

 ■31 EXAMEXAMEXAMEXAM PRACTICEPRACTICEPRACTICEPRACTICE  In your opinion what were the three most important electrical 
devices invented? Compare your ideas with other students and justify your choices.

of his death in 1931, partly as a result of his inventive genius, a network of power 
cables provided electricity to cities in Europe and North America, allowing people 

KEYKEYKEYKEY PEOPLEPEOPLEPEOPLEPEOPLE

  thomasedison.com

  inventors.about.com 

(search ‘Thomas Edison’)

Search the Web
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Light bulbs
Traditional incandescent light bulbs are being replaced by energy-saving fl uorescent bulbs. But new LED light 
bulbs may eventually replace them both.

Incandescent Fluorescent LED

life of bulb 1,000 hrs 10,000 hrs 60,000 hrs

watts per bulb / cost per bulb 60W / $1.25 14W / $3 6W / $16

electricity used (60,000 hrs) 3600 KWh 840 KWh 360 KWh

electricity cost (60,000 hrs) $720 $168 $72

The incandescent bulb dates back to Edison's invention in 1879. Electricity fl ows through a 
fi lament which becomes so hot that it  a glows and gives out light. The problem is that 95% of the 
energy creates heat and only 5% light. These bulbs are cheap but they don't last long.

Fluorescent bulbs, fi rst developed in the 1940s, are now replacing 
incandescents. They are more expensive but create light without much heat, 
using up to 80% less power and lasting ten times longer. They use electricity to excite mercury 
gas inside the bulb producing invisible ultraviolet light. A chemical  b coating on the glass 
transforms this into visible white light. However, many people criticize the “cold” quality of 
this light and there are also health concerns about ultraviolet radiation and what to do with the  

c toxic mercury from old used bulbs. In addition fl uorescent bulbs are slow to reach maximum 
illumination and can cause annoyance by  d fl ickering and  e humming.

LEDs (light emitting diodes), made from semi-conductor material, are linked to computer 
technology. When electricity passes through two electron-charged materials, placed side by 
side, electrons jump from one material to the other. As they jump, they  f emit energy in the 
form of  photons, creating light. This light can be made similar to natural daylight but with 
virtually no ultraviolet or heat. Scientists discovered LEDs more than 30 years ago, but at 
fi rst they were only used as indicator lights on electronic devices. Continuing research showed 
that they could be made extremely bright and energy effi cient. Already used in torches, streetlights and car  

g headlights, the fi rst LEDs operating with  h mains electricity are now appearing. Although expensive, they have 
an extremely long life and their price is expected to drop as they become more common.
About 20% of the world’s electricity is used for lighting. With LEDs this could be cut dramatically. LEDs can also 
run on solar power and so they could bring cheap practical lighting to third world countries where many people 
live without mains electricity.

 ■32 Copy the table below. Then read the information and make notes in your table.

Incandescent Fluorescent LED

fi rst development

how they work

advantages

disadvantages

 ■33 Match the English words underlined in the text with their Italian equivalents. 

1 ■ emettono 3 ■ fari 5 ■ rete 7 ■ rivestimento
2 ■ ronzio 4 ■ tossico 6 ■ tremolio 8 ■ brilla

 ■34 COMPETENCES  Give some advice in English about replacing traditional incandescent 
light bulbs.

 ● Explain why the old type of light bulb should be eliminated.
 ● Describe what the alternatives are and say why they are better.
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Save energy in the home

  energyquest.ca.gov (click on 

‘Saving energy’)

Search the Web

 ■35 Look at the picture and identify the things in the house indicated by the arrows. Why 
are the arrows pointing to these things? How are they linked to saving energy?

 ■36 Match the English words (1-8) with their Italian equivalents (a-h). 

1 ■ double glazing a sprecare
2 ■ fan b calorifero 
3 ■ insulation c doppi vetri 
4 ■ meter d termostato 
5 ■ radiator e contatore
6 ■ thermostat f ventilatore
7 ■ waste  g apparecchio
8 ■ appliance h isolamento

 ■37 1•11  Listen to the recording from a radio programme with advice about energy 
saving in the home. What advice is given for each arrow in the picture?

 ■38 Prepare a poster with the title TOP TIPS ON SAVING ELECTRICITY. Include the most 
important advice from the recording.
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