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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
More than twenty GPS satellites 
are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.

Engineers protecting our world
Today we are faced with serious environmental challenges. The 
underlying issues are complex and inter-related. For a few centuries 
now, we have used fossil fuels, particularly coal, oil and, more recently, 
natural gas to supply our energy needs. The high calorific value of such 
fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 

The world of engineering and science
Engineering bridges the world of science and the real world. 
It turns ideas into reality and is often seen as the application 
of science. From research to real world applications, 
engineers constantly discover how to improve our lives by 
creating bold new solutions that connect science to life in 
unexpected, forward thinking ways. 

A simple example can illustrate this. Ohm’s Law is well known to 
students of physics. The current in a conductor is directly proportional 
to the voltage and inversely proportional to the resistance (E = IR). 
Using the correct units, we interpret this to mean that if a current of 1 
ampere flows through a resistance of 1 ohm then a potential difference 
of 1 volt is produced across the resistor. This is a piece of scientific 
knowledge, usually discovered in a laboratory while conducting an 
experiment. This is exactly what Georg Ohm did when he first formulated 
his Law in 1826, and in recognition of his work the unit of resistance is 
named after him. 

Engineers enable us to utilise this application of Ohm’s law in our 
everyday lives. For example, when heating our homes, we can decide 
how hot we would like an electric fire to be. A mobile phone also 
generates heat in this way but, in contrast, we need to control the heat 
generated to ensure safe use of mobile phones. 

In the following sections we look at some of the work being done by 
engineers in Ireland today. 

Engineers saving lives
Engineers work with medical teams, doctors, surgeons and nurses to 
design new biomedical devices that are beneficial to those who are 
suffering from medical conditions and help save peoples lives. 
Biomedical and biomechanical engineers 
are involved in the design and production 
of innovations such as artificial limbs and 
hips, heart monitors, pacemakers, splints 
for fractured bones and other artificial 
implants. In today’s busy world, many 
people suffer from vascular problems 
that is, problems relating to blood 
vessels and the circulatory system. When 
such problems have to do with the heart 
(cardiovascular) the consequences can 
be very serious. A common surgical 
procedure for re-establishing blood flow 
to the heart involves opening a 
dangerously narrowed artery to insert a 
stent in it. This life saving metal tube is 
placed in the artery to keep it open and 
allow blood flow to return to normal 
levels. You may be surprised to learn 
that 80% of all stents, and 40% of all the 
artificial hips used by surgeons around 
the world today, are manufactured in 
Ireland. In fact, the biomedical 
engineering sector is one of our most 
successful industries, accounting for a 
high volume of exports. 

Engineers Ireland is the representative voice of the engineering 
profession in Ireland. STEPS to engineering is Engineers Ireland 
Schools Awareness programme, which aims to encourage 
primary and post primary students to explore the world of science 
and engineering and raise awareness of engineering as a career 
choice. 

STEPS to engineering runs a wide range of activities and events 
throughout the school year, to enable students to discover more 
about the possibilities of careers in engineering. A range of 
publications are also produced to inform students about the 
variety of engineering disciplines including Career Sheets, 
Engineering Life and the Engineering your Career book. 

Engineering disciplines include: 

• Aeronautical

• Biomedical

• Biosystems, Agricultural and Food

• Building Services

• Chemical Engineering

• Civil Engineering

• Computer and Software Engineering

• Electrical Engineering

• Electronic Engineering

• Industrial & Manufacturing Engineering

• Mechanical Engineering

Fig. 4 Wind power

Fig. 2 Harnessing wave energy

Fig. 1 A stent Fig. 3 Solar energy can be used to produce electricity 

Creating our future
From the grandest skyscrapers to microscopic medical devices, it is 
impossible to imagine life without engineering. Engineers and scientists 
are constantly developing new technologies and modifying existing 
ones to enhance our quality of life. Engineers apply scientific principles 
in order to provide solutions to practical challenges as they bring the 
fruits of science and technology into our lives. Engineers have helped to 
create the technologies of today, and will continue to do so in order to 
meet the needs of the 21st century. 

Fig. 5 GPS
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compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.
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the atmosphere is a contributor to the phenomenon of global warming. 
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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
More than twenty GPS satellites 
are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.

Engineers protecting our world
Today we are faced with serious environmental challenges. The 
underlying issues are complex and inter-related. For a few centuries 
now, we have used fossil fuels, particularly coal, oil and, more recently, 
natural gas to supply our energy needs. The high calorific value of such 
fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 

The world of engineering and science
Engineering bridges the world of science and the real world. 
It turns ideas into reality and is often seen as the application 
of science. From research to real world applications, 
engineers constantly discover how to improve our lives by 
creating bold new solutions that connect science to life in 
unexpected, forward thinking ways. 

A simple example can illustrate this. Ohm’s Law is well known to 
students of physics. The current in a conductor is directly proportional 
to the voltage and inversely proportional to the resistance (E = IR). 
Using the correct units, we interpret this to mean that if a current of 1 
ampere flows through a resistance of 1 ohm then a potential difference 
of 1 volt is produced across the resistor. This is a piece of scientific 
knowledge, usually discovered in a laboratory while conducting an 
experiment. This is exactly what Georg Ohm did when he first formulated 
his Law in 1826, and in recognition of his work the unit of resistance is 
named after him. 

Engineers enable us to utilise this application of Ohm’s law in our 
everyday lives. For example, when heating our homes, we can decide 
how hot we would like an electric fire to be. A mobile phone also 
generates heat in this way but, in contrast, we need to control the heat 
generated to ensure safe use of mobile phones. 

In the following sections we look at some of the work being done by 
engineers in Ireland today. 

Engineers saving lives
Engineers work with medical teams, doctors, surgeons and nurses to 
design new biomedical devices that are beneficial to those who are 
suffering from medical conditions and help save peoples lives. 
Biomedical and biomechanical engineers 
are involved in the design and production 
of innovations such as artificial limbs and 
hips, heart monitors, pacemakers, splints 
for fractured bones and other artificial 
implants. In today’s busy world, many 
people suffer from vascular problems 
that is, problems relating to blood 
vessels and the circulatory system. When 
such problems have to do with the heart 
(cardiovascular) the consequences can 
be very serious. A common surgical 
procedure for re-establishing blood flow 
to the heart involves opening a 
dangerously narrowed artery to insert a 
stent in it. This life saving metal tube is 
placed in the artery to keep it open and 
allow blood flow to return to normal 
levels. You may be surprised to learn 
that 80% of all stents, and 40% of all the 
artificial hips used by surgeons around 
the world today, are manufactured in 
Ireland. In fact, the biomedical 
engineering sector is one of our most 
successful industries, accounting for a 
high volume of exports. 

Engineers Ireland is the representative voice of the engineering 
profession in Ireland. STEPS to engineering is Engineers Ireland 
Schools Awareness programme, which aims to encourage 
primary and post primary students to explore the world of science 
and engineering and raise awareness of engineering as a career 
choice. 

STEPS to engineering runs a wide range of activities and events 
throughout the school year, to enable students to discover more 
about the possibilities of careers in engineering. A range of 
publications are also produced to inform students about the 
variety of engineering disciplines including Career Sheets, 
Engineering Life and the Engineering your Career book. 

Engineering disciplines include: 

• Aeronautical

• Biomedical
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Creating our future
From the grandest skyscrapers to microscopic medical devices, it is 
impossible to imagine life without engineering. Engineers and scientists 
are constantly developing new technologies and modifying existing 
ones to enhance our quality of life. Engineers apply scientific principles 
in order to provide solutions to practical challenges as they bring the 
fruits of science and technology into our lives. Engineers have helped to 
create the technologies of today, and will continue to do so in order to 
meet the needs of the 21st century. 
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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
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are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.
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fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 
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experiment. This is exactly what Georg Ohm did when he first formulated 
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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
More than twenty GPS satellites 
are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.

Engineers protecting our world
Today we are faced with serious environmental challenges. The 
underlying issues are complex and inter-related. For a few centuries 
now, we have used fossil fuels, particularly coal, oil and, more recently, 
natural gas to supply our energy needs. The high calorific value of such 
fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 

The world of engineering and science
Engineering bridges the world of science and the real world. 
It turns ideas into reality and is often seen as the application 
of science. From research to real world applications, 
engineers constantly discover how to improve our lives by 
creating bold new solutions that connect science to life in 
unexpected, forward thinking ways. 

A simple example can illustrate this. Ohm’s Law is well known to 
students of physics. The current in a conductor is directly proportional 
to the voltage and inversely proportional to the resistance (E = IR). 
Using the correct units, we interpret this to mean that if a current of 1 
ampere flows through a resistance of 1 ohm then a potential difference 
of 1 volt is produced across the resistor. This is a piece of scientific 
knowledge, usually discovered in a laboratory while conducting an 
experiment. This is exactly what Georg Ohm did when he first formulated 
his Law in 1826, and in recognition of his work the unit of resistance is 
named after him. 

Engineers enable us to utilise this application of Ohm’s law in our 
everyday lives. For example, when heating our homes, we can decide 
how hot we would like an electric fire to be. A mobile phone also 
generates heat in this way but, in contrast, we need to control the heat 
generated to ensure safe use of mobile phones. 

In the following sections we look at some of the work being done by 
engineers in Ireland today. 

Engineers saving lives
Engineers work with medical teams, doctors, surgeons and nurses to 
design new biomedical devices that are beneficial to those who are 
suffering from medical conditions and help save peoples lives. 
Biomedical and biomechanical engineers 
are involved in the design and production 
of innovations such as artificial limbs and 
hips, heart monitors, pacemakers, splints 
for fractured bones and other artificial 
implants. In today’s busy world, many 
people suffer from vascular problems 
that is, problems relating to blood 
vessels and the circulatory system. When 
such problems have to do with the heart 
(cardiovascular) the consequences can 
be very serious. A common surgical 
procedure for re-establishing blood flow 
to the heart involves opening a 
dangerously narrowed artery to insert a 
stent in it. This life saving metal tube is 
placed in the artery to keep it open and 
allow blood flow to return to normal 
levels. You may be surprised to learn 
that 80% of all stents, and 40% of all the 
artificial hips used by surgeons around 
the world today, are manufactured in 
Ireland. In fact, the biomedical 
engineering sector is one of our most 
successful industries, accounting for a 
high volume of exports. 

Engineers Ireland is the representative voice of the engineering 
profession in Ireland. STEPS to engineering is Engineers Ireland 
Schools Awareness programme, which aims to encourage 
primary and post primary students to explore the world of science 
and engineering and raise awareness of engineering as a career 
choice. 

STEPS to engineering runs a wide range of activities and events 
throughout the school year, to enable students to discover more 
about the possibilities of careers in engineering. A range of 
publications are also produced to inform students about the 
variety of engineering disciplines including Career Sheets, 
Engineering Life and the Engineering your Career book. 
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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
More than twenty GPS satellites 
are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.

Engineers protecting our world
Today we are faced with serious environmental challenges. The 
underlying issues are complex and inter-related. For a few centuries 
now, we have used fossil fuels, particularly coal, oil and, more recently, 
natural gas to supply our energy needs. The high calorific value of such 
fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 

The world of engineering and science
Engineering bridges the world of science and the real world. 
It turns ideas into reality and is often seen as the application 
of science. From research to real world applications, 
engineers constantly discover how to improve our lives by 
creating bold new solutions that connect science to life in 
unexpected, forward thinking ways. 

A simple example can illustrate this. Ohm’s Law is well known to 
students of physics. The current in a conductor is directly proportional 
to the voltage and inversely proportional to the resistance (E = IR). 
Using the correct units, we interpret this to mean that if a current of 1 
ampere flows through a resistance of 1 ohm then a potential difference 
of 1 volt is produced across the resistor. This is a piece of scientific 
knowledge, usually discovered in a laboratory while conducting an 
experiment. This is exactly what Georg Ohm did when he first formulated 
his Law in 1826, and in recognition of his work the unit of resistance is 
named after him. 

Engineers enable us to utilise this application of Ohm’s law in our 
everyday lives. For example, when heating our homes, we can decide 
how hot we would like an electric fire to be. A mobile phone also 
generates heat in this way but, in contrast, we need to control the heat 
generated to ensure safe use of mobile phones. 

In the following sections we look at some of the work being done by 
engineers in Ireland today. 

Engineers saving lives
Engineers work with medical teams, doctors, surgeons and nurses to 
design new biomedical devices that are beneficial to those who are 
suffering from medical conditions and help save peoples lives. 
Biomedical and biomechanical engineers 
are involved in the design and production 
of innovations such as artificial limbs and 
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people suffer from vascular problems 
that is, problems relating to blood 
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(cardiovascular) the consequences can 
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procedure for re-establishing blood flow 
to the heart involves opening a 
dangerously narrowed artery to insert a 
stent in it. This life saving metal tube is 
placed in the artery to keep it open and 
allow blood flow to return to normal 
levels. You may be surprised to learn 
that 80% of all stents, and 40% of all the 
artificial hips used by surgeons around 
the world today, are manufactured in 
Ireland. In fact, the biomedical 
engineering sector is one of our most 
successful industries, accounting for a 
high volume of exports. 

Engineers Ireland is the representative voice of the engineering 
profession in Ireland. STEPS to engineering is Engineers Ireland 
Schools Awareness programme, which aims to encourage 
primary and post primary students to explore the world of science 
and engineering and raise awareness of engineering as a career 
choice. 

STEPS to engineering runs a wide range of activities and events 
throughout the school year, to enable students to discover more 
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Syllabus References

Leaving Certificate Technology
• Applied Control Systems: knowledge and applications 

• Solution to practical problems: collaboration 

• History of Technology 

• Technology and Society 

• Energy and our environment. 

• Careers in engineering 

• Visitation and studies of local and national industry and 
institutions.

Leaving Certificate Physics 
• Electricity 

• Electric charge

• Potential difference

• Resistance: Ohm’s Law, units, resistors in series and parallel

• Electromagnetic spectrum

The lesson can also be used effectively with the Junior Certificate 
Science syllabus.

General Learning Points

• Engineers produce essential products and services by applying 
their knowledge of materials and their understanding of 
fundamental scientific principles.

• For this reason, engineering is often referred to as applied 
science.

• Engineers use scientific principles to develop technologies in 
many fields. Such fields include biomedical, alternative energy 
and satellite navigation.

• The biomedical engineering sector in Ireland is involved in the 
design and production of artificial limbs and other products used 
to assist a functioning human body.

• Engineers are developing renewable energy sources such as  
wind and solar power, so as to reduce the emission of  
greenhouse gases.

• There are many different areas of engineering offering a wide 
range of career choice. 

today and research the different materials that combined to make it. 
Research whether this material is generated from a renewable source, 
and if not identify the implications. Does this product or service have a 
carbon footprint? If so, how do we minimise this? Looking beyond the 
materials, investigate how this product is an application of science? 

• The majority of the world’s text messaging servers were designed 
and built by Irish company Aldiscon (now part of the LogicaCMG 
group) These servers carry over a billion messages worldwide every 
day.

• Dr Anil Kokaram, of Trinity College, received an Academy Award for 
the development of visual effects software for the film industry. The 
visual effects and image-processing techniques have been used in 
the making of many feature films including Casino Royale, X-Men, 
The Last Stand, The Da Vinci Code and Charlie and the Chocolate 
Factory.

 
Biographical Notes

Nicholas Joseph Callan (1799 – 1864)
Callan was a priest and scientist from 
Darver, Co. Louth. He was a Professor 
of Natural Philosophy in Maynooth 
College from 1834. Callan is most 
famous for his work on the induction 
coil. An induction coil produces an 
intermittent high-voltage alternating 
current from a low-voltage direct current 
supply. Callan invented the induction 
coil because he wanted to generate a 
higher voltage than was available at the 
time. The batteries available to him 
could not produce the large currents he 
required for his work on electromagnetism so he tried to develop a 
better type. He invented the ‘Maynooth Battery’ in 1854, composed of 
iron-zinc cells. He built what was then the world’s largest battery by 
joining 577 batteries in series. These used 100 litres of acid. As the 
instruments to measure current or voltages had not yet been invented, 
Callan measured how much his electromagnet could lift with various 
batteries to measure their strength. His best effort lifted 2 tonnes. The 
Maynooth battery went into commercial production in London. When 
he was experimenting on battery design, Callan also discovered an 
early form of galvanisation to protect iron from rusting and he patented 
the idea. Many other Irish engineers and scientists have been 
instrumental in inventing new technologies and products. Research 
these engineers and scientists on the world wide web and see if any 
come from your own locality. 

Revise the terms

Can you recall the meaning of the following terms?
alternative energy, artery, atomic clock, biomechanical, biomedical, 
calorific value, carbon dioxide, carbon footprint, cardiovascular, 
circulatory system, current, directly proportional, E = IR, fossil fuel, 
GPS, heart monitor, implant, internal clock., inversely proportional, 
latitude, longitude, natural gas, Ohm’s Law, pacemaker, pressure, 
resistance, satellite navigation, splint, stent, temperature, variable, 
vascular, voltage, volume.

Check the glossary of terms on www.sta.ie

the wires connected to each of the terminals L, N, E on the plug.

  The power rating of the electric iron is 1.2 kW. What current flows 
through the heating element of the iron when it is connected to the 
ESB mains supply of 230 V?  

 Use the formula P = VI.

 

 Explain why a fuse should be used when operating any electric appliance 
connected to the mains supply. 

Leaving Certificate Physics, Higher Level, 2006
9.  What is an electric current? Define the ampere, the SI unit of 

current. 

  Describe an experiment to demonstrate the principle on which the 
definition of the ampere is based.

  Sketch a graph to show the relationship between current and time for

 (i) alternating current;
 (ii) direct current.

  The peak voltage of the mains electricity is 325 V. Calculate the rms 
voltage of the mains? 

  What is the resistance of the filament of a light bulb, rated 40 W, 
when it is connected to the mains?

  Explain why the resistance of the bulb is different when it is not 
connected to the mains.

For further examples of past questions check www.sta.ie

True or False?

STEPS to engineering is the Engineers Ireland Schools  a) 
Awareness programme T F

Engineers are involved in developing new solutions for  b) 
sustainable energy and renewable resources T F

Biomechanical and biomedical engineers are essential team c) 
players in health prevention and cures. T F

GPS stands for ‘Global Phone System’. d) T F

Stents are used to replace damaged hips. e) T F

Renewable energy sources can be used indefinitely if  f) 
properly managed. T F.

40% of all the artificial hips are manufactured in Ireland. g) T F.

The supply of fossil fuels is unlimited.  h) T F

Surgeons and doctors make artificial hips.  i) T F

Check your answers to these question on www.sta.ie

Examination Questions

Leaving Certificate Physics, Ordinary Level, 2001

7.  In an experiment to investigate the variation of the resistance of a 
metallic conductor with temperature, the resistance of a coil of wire 
was measured at a number of different temperatures. The recorded 
data were then plotted on a graph. 

 List the apparatus used.
 Draw a diagram to show how the apparatus was arranged.
 How was the resistance of the wire measured?
 How was the temperature of the wire measured?
 Sketch the graph obtained in this experiment.

11. Explain what is meant by the resistivity of a material.

  Outline an experiment to measure the resistivity of a sample of 
nichrome wire.

  The diagram shows the wiring arrangement in a domestic  
electric iron.

  The heating element is made from nichrome wire. The resistivity of 
nichrome is 1.0×10-6 Ω m. The heating element has an overall length 
of 0.8 m and a cross sectional area of 1.8 ×10-6 m2.

  Calculate the resistance of the heating element. Use the formula 
ρ = RA / ℓ

  Explain the purpose of the wire connected to the terminal E on the 
plug in the diagram. Give the standard colour of the insulation on 

Did You Know?

• A report by Engineers Ireland highlighted that if Ireland is to become 
a top five global economy we need to produce 14,000 engineering 
graduates and 6,900 ICT graduates each year. 

• Fifteen of the world’s top twenty five medical device companies are 
based in Ireland

• Stents are named after Charles Stent (1845-1901), who was an 
English dentist. He developed a dental material that formed the 
basis of the modern day stent.

• The Irish scientist and engineer Nicholas Callan, invented the 
induction coil which forms the basis for the ignition systems most 
commonly used in internal combustion engines of motor cars.

Student Activities

Everything we use in our daily lives has at some stage been designed, 
improved or invented by scientists and engineers. If you look around 
you all our modern gadgets that we use everyday; cosmetics, 
pharmaceutical products, transportation, communication devices, 
internet, cameras, phones, mp3 players etc, these technologies and 
products have been created by engineers. 

These items are created using different processed materials, which are 
generated from different raw materials. Pick an item that you used 
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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
More than twenty GPS satellites 
are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.

Engineers protecting our world
Today we are faced with serious environmental challenges. The 
underlying issues are complex and inter-related. For a few centuries 
now, we have used fossil fuels, particularly coal, oil and, more recently, 
natural gas to supply our energy needs. The high calorific value of such 
fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 

The world of engineering and science
Engineering bridges the world of science and the real world. 
It turns ideas into reality and is often seen as the application 
of science. From research to real world applications, 
engineers constantly discover how to improve our lives by 
creating bold new solutions that connect science to life in 
unexpected, forward thinking ways. 

A simple example can illustrate this. Ohm’s Law is well known to 
students of physics. The current in a conductor is directly proportional 
to the voltage and inversely proportional to the resistance (E = IR). 
Using the correct units, we interpret this to mean that if a current of 1 
ampere flows through a resistance of 1 ohm then a potential difference 
of 1 volt is produced across the resistor. This is a piece of scientific 
knowledge, usually discovered in a laboratory while conducting an 
experiment. This is exactly what Georg Ohm did when he first formulated 
his Law in 1826, and in recognition of his work the unit of resistance is 
named after him. 

Engineers enable us to utilise this application of Ohm’s law in our 
everyday lives. For example, when heating our homes, we can decide 
how hot we would like an electric fire to be. A mobile phone also 
generates heat in this way but, in contrast, we need to control the heat 
generated to ensure safe use of mobile phones. 

In the following sections we look at some of the work being done by 
engineers in Ireland today. 

Engineers saving lives
Engineers work with medical teams, doctors, surgeons and nurses to 
design new biomedical devices that are beneficial to those who are 
suffering from medical conditions and help save peoples lives. 
Biomedical and biomechanical engineers 
are involved in the design and production 
of innovations such as artificial limbs and 
hips, heart monitors, pacemakers, splints 
for fractured bones and other artificial 
implants. In today’s busy world, many 
people suffer from vascular problems 
that is, problems relating to blood 
vessels and the circulatory system. When 
such problems have to do with the heart 
(cardiovascular) the consequences can 
be very serious. A common surgical 
procedure for re-establishing blood flow 
to the heart involves opening a 
dangerously narrowed artery to insert a 
stent in it. This life saving metal tube is 
placed in the artery to keep it open and 
allow blood flow to return to normal 
levels. You may be surprised to learn 
that 80% of all stents, and 40% of all the 
artificial hips used by surgeons around 
the world today, are manufactured in 
Ireland. In fact, the biomedical 
engineering sector is one of our most 
successful industries, accounting for a 
high volume of exports. 

Engineers Ireland is the representative voice of the engineering 
profession in Ireland. STEPS to engineering is Engineers Ireland 
Schools Awareness programme, which aims to encourage 
primary and post primary students to explore the world of science 
and engineering and raise awareness of engineering as a career 
choice. 

STEPS to engineering runs a wide range of activities and events 
throughout the school year, to enable students to discover more 
about the possibilities of careers in engineering. A range of 
publications are also produced to inform students about the 
variety of engineering disciplines including Career Sheets, 
Engineering Life and the Engineering your Career book. 

Engineering disciplines include: 

• Aeronautical

• Biomedical

• Biosystems, Agricultural and Food

• Building Services

• Chemical Engineering

• Civil Engineering

• Computer and Software Engineering

• Electrical Engineering

• Electronic Engineering

• Industrial & Manufacturing Engineering

• Mechanical Engineering

Fig. 4 Wind power

Fig. 2 Harnessing wave energy

Fig. 1 A stent Fig. 3 Solar energy can be used to produce electricity 

Creating our future
From the grandest skyscrapers to microscopic medical devices, it is 
impossible to imagine life without engineering. Engineers and scientists 
are constantly developing new technologies and modifying existing 
ones to enhance our quality of life. Engineers apply scientific principles 
in order to provide solutions to practical challenges as they bring the 
fruits of science and technology into our lives. Engineers have helped to 
create the technologies of today, and will continue to do so in order to 
meet the needs of the 21st century. 

Fig. 5 GPS
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need to reduce our carbon footprint by developing sustainable energy 
resources. Engineers are leading the way with developing clean 
technologies and tapping into alternative energy sources including wind 
power, solar power and wave power. 

Engineers enabling communication
The combination of science and 
technology enables us to use 
handheld devices such as 
mobile phones to get instant 
directions to wherever we want 
to go. Satellite navigation 
technology was originally limited 
to strictly military applications 
but is now a commonplace 
consumer product. Development 
of Global Positioning Systems 
(GPS) rests on advances in 
areas such as physics, 
electronics and materials 
science. However, it was the 
development of extremely 
accurate time keeping devices - 
atomic clocks - and advances in 
space technology that made 
GPS possible.

In essence, this is how it works. 
More than twenty GPS satellites 
are in orbit around the Earth. 
Each one continuously transmits data giving its identification, its location 
and the time. A GPS receiver picks up signals from a number of satellites. 
By comparing a satellite’s time signal with its own internal clock it can 
compute its distance from the satellite; the distance is equal to the 
speed of light multiplied by the time difference. For example, if the time 
difference were 0.05 s than the distance from a particular satellite would 
be 15,000 km (300,000 × 0.05). At least three such distances are 
required to give the true position on the ground. GPS receivers generally 
use four satellite signals whenever possible; this improves accuracy.

The future of GPS appears to be virtually 
unlimited. The system provides a 
unique and instantly available address, 
for every square metre on the surface of 
the planet. To the computers of the 
world, at least, our locations may be 
defined not by a street address, a city 
or a state, but by longitude  and latitude
. If the GPS locations of services are 
stored with phone numbers in 
computerised ‘yellow pages’, the 
search for a local restaurant or garage 
can be completed in an instant. This 
astounding technology was born in the 
laboratories of scientists and engineers 
who were motivated by their own 
curiosity to probe the nature of the 
universe and our world.

Engineers protecting our world
Today we are faced with serious environmental challenges. The 
underlying issues are complex and inter-related. For a few centuries 
now, we have used fossil fuels, particularly coal, oil and, more recently, 
natural gas to supply our energy needs. The high calorific value of such 
fuels makes them valuable as a source of heat. We use them to heat our 
homes and offices and also to drive the generators that produce 
electricity. However, the supply of these fuels is limited and effectively 
non-renewable. We must attempt to conserve these resources before it 
is too late. Furthermore, the emission of carbon dioxide (CO2) gas into 
the atmosphere is a contributor to the phenomenon of global warming. 
Many governments have now set objectives for reducing the use of these 
fuels, but are also aware of the need to maintain standards of living. We 

The world of engineering and science
Engineering bridges the world of science and the real world. 
It turns ideas into reality and is often seen as the application 
of science. From research to real world applications, 
engineers constantly discover how to improve our lives by 
creating bold new solutions that connect science to life in 
unexpected, forward thinking ways. 

A simple example can illustrate this. Ohm’s Law is well known to 
students of physics. The current in a conductor is directly proportional 
to the voltage and inversely proportional to the resistance (E = IR). 
Using the correct units, we interpret this to mean that if a current of 1 
ampere flows through a resistance of 1 ohm then a potential difference 
of 1 volt is produced across the resistor. This is a piece of scientific 
knowledge, usually discovered in a laboratory while conducting an 
experiment. This is exactly what Georg Ohm did when he first formulated 
his Law in 1826, and in recognition of his work the unit of resistance is 
named after him. 

Engineers enable us to utilise this application of Ohm’s law in our 
everyday lives. For example, when heating our homes, we can decide 
how hot we would like an electric fire to be. A mobile phone also 
generates heat in this way but, in contrast, we need to control the heat 
generated to ensure safe use of mobile phones. 

In the following sections we look at some of the work being done by 
engineers in Ireland today. 

Engineers saving lives
Engineers work with medical teams, doctors, surgeons and nurses to 
design new biomedical devices that are beneficial to those who are 
suffering from medical conditions and help save peoples lives. 
Biomedical and biomechanical engineers 
are involved in the design and production 
of innovations such as artificial limbs and 
hips, heart monitors, pacemakers, splints 
for fractured bones and other artificial 
implants. In today’s busy world, many 
people suffer from vascular problems 
that is, problems relating to blood 
vessels and the circulatory system. When 
such problems have to do with the heart 
(cardiovascular) the consequences can 
be very serious. A common surgical 
procedure for re-establishing blood flow 
to the heart involves opening a 
dangerously narrowed artery to insert a 
stent in it. This life saving metal tube is 
placed in the artery to keep it open and 
allow blood flow to return to normal 
levels. You may be surprised to learn 
that 80% of all stents, and 40% of all the 
artificial hips used by surgeons around 
the world today, are manufactured in 
Ireland. In fact, the biomedical 
engineering sector is one of our most 
successful industries, accounting for a 
high volume of exports. 

Engineers Ireland is the representative voice of the engineering 
profession in Ireland. STEPS to engineering is Engineers Ireland 
Schools Awareness programme, which aims to encourage 
primary and post primary students to explore the world of science 
and engineering and raise awareness of engineering as a career 
choice. 

STEPS to engineering runs a wide range of activities and events 
throughout the school year, to enable students to discover more 
about the possibilities of careers in engineering. A range of 
publications are also produced to inform students about the 
variety of engineering disciplines including Career Sheets, 
Engineering Life and the Engineering your Career book. 

Engineering disciplines include: 

• Aeronautical

• Biomedical

• Biosystems, Agricultural and Food

• Building Services

• Chemical Engineering

• Civil Engineering

• Computer and Software Engineering

• Electrical Engineering

• Electronic Engineering

• Industrial & Manufacturing Engineering

• Mechanical Engineering

Fig. 4 Wind power

Fig. 2 Harnessing wave energy

Fig. 1 A stent Fig. 3 Solar energy can be used to produce electricity 

Creating our future
From the grandest skyscrapers to microscopic medical devices, it is 
impossible to imagine life without engineering. Engineers and scientists 
are constantly developing new technologies and modifying existing 
ones to enhance our quality of life. Engineers apply scientific principles 
in order to provide solutions to practical challenges as they bring the 
fruits of science and technology into our lives. Engineers have helped to 
create the technologies of today, and will continue to do so in order to 
meet the needs of the 21st century. 

Fig. 5 GPS
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Syllabus References

Leaving Certificate Technology
• Applied Control Systems: knowledge and applications 

• Solution to practical problems: collaboration 

• History of Technology 

• Technology and Society 

• Energy and our environment. 

• Careers in engineering 

• Visitation and studies of local and national industry and 
institutions.

Leaving Certificate Physics 
• Electricity 

• Electric charge

• Potential difference

• Resistance: Ohm’s Law, units, resistors in series and parallel

• Electromagnetic spectrum

The lesson can also be used effectively with the Junior Certificate 
Science syllabus.

General Learning Points

• Engineers produce essential products and services by applying 
their knowledge of materials and their understanding of 
fundamental scientific principles.

• For this reason, engineering is often referred to as applied 
science.

• Engineers use scientific principles to develop technologies in 
many fields. Such fields include biomedical, alternative energy 
and satellite navigation.

• The biomedical engineering sector in Ireland is involved in the 
design and production of artificial limbs and other products used 
to assist a functioning human body.

• Engineers are developing renewable energy sources such as  
wind and solar power, so as to reduce the emission of  
greenhouse gases.

• There are many different areas of engineering offering a wide 
range of career choice. 

today and research the different materials that combined to make it. 
Research whether this material is generated from a renewable source, 
and if not identify the implications. Does this product or service have a 
carbon footprint? If so, how do we minimise this? Looking beyond the 
materials, investigate how this product is an application of science? 

• The majority of the world’s text messaging servers were designed 
and built by Irish company Aldiscon (now part of the LogicaCMG 
group) These servers carry over a billion messages worldwide every 
day.

• Dr Anil Kokaram, of Trinity College, received an Academy Award for 
the development of visual effects software for the film industry. The 
visual effects and image-processing techniques have been used in 
the making of many feature films including Casino Royale, X-Men, 
The Last Stand, The Da Vinci Code and Charlie and the Chocolate 
Factory.

 
Biographical Notes

Nicholas Joseph Callan (1799 – 1864)
Callan was a priest and scientist from 
Darver, Co. Louth. He was a Professor 
of Natural Philosophy in Maynooth 
College from 1834. Callan is most 
famous for his work on the induction 
coil. An induction coil produces an 
intermittent high-voltage alternating 
current from a low-voltage direct current 
supply. Callan invented the induction 
coil because he wanted to generate a 
higher voltage than was available at the 
time. The batteries available to him 
could not produce the large currents he 
required for his work on electromagnetism so he tried to develop a 
better type. He invented the ‘Maynooth Battery’ in 1854, composed of 
iron-zinc cells. He built what was then the world’s largest battery by 
joining 577 batteries in series. These used 100 litres of acid. As the 
instruments to measure current or voltages had not yet been invented, 
Callan measured how much his electromagnet could lift with various 
batteries to measure their strength. His best effort lifted 2 tonnes. The 
Maynooth battery went into commercial production in London. When 
he was experimenting on battery design, Callan also discovered an 
early form of galvanisation to protect iron from rusting and he patented 
the idea. Many other Irish engineers and scientists have been 
instrumental in inventing new technologies and products. Research 
these engineers and scientists on the world wide web and see if any 
come from your own locality. 

Revise the terms

Can you recall the meaning of the following terms?
alternative energy, artery, atomic clock, biomechanical, biomedical, 
calorific value, carbon dioxide, carbon footprint, cardiovascular, 
circulatory system, current, directly proportional, E = IR, fossil fuel, 
GPS, heart monitor, implant, internal clock., inversely proportional, 
latitude, longitude, natural gas, Ohm’s Law, pacemaker, pressure, 
resistance, satellite navigation, splint, stent, temperature, variable, 
vascular, voltage, volume.

Check the glossary of terms on www.sta.ie

the wires connected to each of the terminals L, N, E on the plug.

  The power rating of the electric iron is 1.2 kW. What current flows 
through the heating element of the iron when it is connected to the 
ESB mains supply of 230 V?  

 Use the formula P = VI.

 

 Explain why a fuse should be used when operating any electric appliance 
connected to the mains supply. 

Leaving Certificate Physics, Higher Level, 2006
9.  What is an electric current? Define the ampere, the SI unit of 

current. 

  Describe an experiment to demonstrate the principle on which the 
definition of the ampere is based.

  Sketch a graph to show the relationship between current and time for

 (i) alternating current;
 (ii) direct current.

  The peak voltage of the mains electricity is 325 V. Calculate the rms 
voltage of the mains? 

  What is the resistance of the filament of a light bulb, rated 40 W, 
when it is connected to the mains?

  Explain why the resistance of the bulb is different when it is not 
connected to the mains.

For further examples of past questions check www.sta.ie

True or False?

STEPS to engineering is the Engineers Ireland Schools  a) 
Awareness programme T F

Engineers are involved in developing new solutions for  b) 
sustainable energy and renewable resources T F

Biomechanical and biomedical engineers are essential team c) 
players in health prevention and cures. T F

GPS stands for ‘Global Phone System’. d) T F

Stents are used to replace damaged hips. e) T F

Renewable energy sources can be used indefinitely if  f) 
properly managed. T F.

40% of all the artificial hips are manufactured in Ireland. g) T F.

The supply of fossil fuels is unlimited.  h) T F

Surgeons and doctors make artificial hips.  i) T F

Check your answers to these question on www.sta.ie

Examination Questions

Leaving Certificate Physics, Ordinary Level, 2001

7.  In an experiment to investigate the variation of the resistance of a 
metallic conductor with temperature, the resistance of a coil of wire 
was measured at a number of different temperatures. The recorded 
data were then plotted on a graph. 

 List the apparatus used.
 Draw a diagram to show how the apparatus was arranged.
 How was the resistance of the wire measured?
 How was the temperature of the wire measured?
 Sketch the graph obtained in this experiment.

11. Explain what is meant by the resistivity of a material.

  Outline an experiment to measure the resistivity of a sample of 
nichrome wire.

  The diagram shows the wiring arrangement in a domestic  
electric iron.

  The heating element is made from nichrome wire. The resistivity of 
nichrome is 1.0×10-6 Ω m. The heating element has an overall length 
of 0.8 m and a cross sectional area of 1.8 ×10-6 m2.

  Calculate the resistance of the heating element. Use the formula 
ρ = RA / ℓ

  Explain the purpose of the wire connected to the terminal E on the 
plug in the diagram. Give the standard colour of the insulation on 

Did You Know?

• A report by Engineers Ireland highlighted that if Ireland is to become 
a top five global economy we need to produce 14,000 engineering 
graduates and 6,900 ICT graduates each year. 

• Fifteen of the world’s top twenty five medical device companies are 
based in Ireland

• Stents are named after Charles Stent (1845-1901), who was an 
English dentist. He developed a dental material that formed the 
basis of the modern day stent.

• The Irish scientist and engineer Nicholas Callan, invented the 
induction coil which forms the basis for the ignition systems most 
commonly used in internal combustion engines of motor cars.

Student Activities

Everything we use in our daily lives has at some stage been designed, 
improved or invented by scientists and engineers. If you look around 
you all our modern gadgets that we use everyday; cosmetics, 
pharmaceutical products, transportation, communication devices, 
internet, cameras, phones, mp3 players etc, these technologies and 
products have been created by engineers. 

These items are created using different processed materials, which are 
generated from different raw materials. Pick an item that you used 


