
Background to modern 
communications
In 1846 the fi rst commercial electric 
telegraph line was set up in the USA; 
it was just 63 km long and the messages 
were sent in Morse code. Until then the 
fastest messaging service was the 
Pony Express.

During the 1850s most cities were linked 
by telegraph wires and in 1866, 
following two less successful attempts, 
a transatlantic cable was eventually 
laid between Valentia in Kerry and 
Newfoundland.  However, transatlantic 
data rates were low — about 
1 bit/s or about 10 words per minute.

Wireless telegraph
In 1864 James Clerk Maxwell developed the theory of 
electromagnetic waves which indicated that such waves could 
be propagated through free space, i.e. no conducting medium was 
required. In 1888 Heinrich Hertz demonstrated the transmission 
of electromagnetic waves, confi rming Maxwell’s theory. 

In 1894 Guglielmo Marconi, then 20 years of age, began 
experimenting with electromagnetic waves. Having read the reports 
of other inventors he realised that wireless communication had 
great commercial potential and in 1896 he patented his ‘invention’. 
With larger transmitters he gradually extended the range of his 
wireless telegraph and his system was increasingly used on ships. 
In 1907, Marconi set up the fi rst commercial transatlantic radio 
communications service, between Clifden, Ireland 
and Newfoundland.

Telephone (wired)
Although telephones existed from the 1870s few people could afford 
them and the telephone network remained very limited. In 1936 just 
1% of Irish households had a telephone. The fi gure had risen to 18% 
in 1971 and 50% in 1986. (R.Flynn, 1998)

Wireless communication
The fi rst mobile two-way wireless communication system was 
implemented by the police service in the state of Victoria, Australia, 
in 1923. However, the necessary equipment fi lled the back seat of 
the police cars!

During the second world war ‘portable’ two-way radio systems 
were widely used by opposing armies, although networks of 
telephone wires were sometimes more reliable; however, wires 
could be cut and wireless communications could be intercepted. 
The development of encryption systems increased the security 
of communication.

These two-way radios operated in just one direction at a time, 
i.e. they operated as transmitters or as receivers, but not as both 
together. In the 1950s smaller hand-held two-way radios (or ‘walkie-
talkies) became available and were particularly popular in the US.
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ComReg is the statutory body responsible for the regulation 
of the electronic communications sector (telecommunications, 
radio communications and broadcasting transmission) and 
the postal sector. Its remit covers all kinds of transmission 
networks including: 

• Traditional telephone wire 
• Television and radio frequencies 
• Radio communications including fi xed wireless 
• Mobile operators providing voice and data services 
• Satellite services 

ComReg enables competition in the communications sector 
by facilitating market entry for networks and services and by 
regulating access to networks so as to ensure that consumers, 
both business and residential, have choice in the services 
which they wish to use. In a rapidly evolving sector, both 
in technological and commercial terms, ComReg provides 
the framework for the introduction of new services such 
as next generation mobile to support smartphones and 
similar applications.

Encouraging innovation is also a key role for ComReg. 
This covers both regulatory innovations, such as 
implementation of market reviews under the new European 
regulatory framework, and technical innovations. On the radio 
spectrum side the role involves development of strategies 
for management and use of the radio spectrum, new 
initiatives in the wireless licensing area, and the promotion 
of Ireland as a test bed for innovative uses of the spectrum 
(See Test & Trial Ireland at www.testandtrial.ie).

ComReg’s expertise in the wireless sector is widely 
recognised. In the recent past ComReg has chaired the high 
level advisory group to the European Commission, the Radio 
Spectrum Policy Group, as well as the Body of European 
Regulators for Electronic Communications. In addition, for the 
second year in a row, ComReg was awarded the Business 
in Excellence for Research and Development for its Test 
and Trial Ireland service. That award honours the valuable 
contribution and difference that ComReg makes to wireless 
innovation in Ireland.

Find out more about the work of ComReg at www.comreg.ie 

Smartphone ownership
In 2014 a survey of Irish 15 to 35 year olds indicated that 96% of 
them owned a smart phone. The percentage who opted for pre-pay 
fell with age: teenagers: 88%; early twenties: 64%; late twenties: 
31%; and early 30s: 16%. (Thinkhouse 2014). The fact that the 
survey was conducted online may have biased the results. 
Although smartphones can be very expensive people can get them 
at a fraction of the full cost from various telephone service providers 
if they agree to monthly payments for 12 to 24 months. Some 
providers offer free smartphones to those who accept various 
bill-pay deals.

Reduced rates for the fi rst six months can make a deal look more 
attractive. For example, compare these two 24-month deals:

a) €40 per month for the fi rst six months and then €50 per month 
a) €25 per month for the fi rst six months and then €75 per month

The second one might look more attractive at fi rst but a simple 
calculation will show that it is more expensive.

a) €40 x 6 + €50 x 18 =  €240 +  €900  = €1140
a) €25 x 6 + €75 x 18 =  €150 + €1350 = €1500

This is just a simple example. In reality there are many other 
variables such as number of phone minutes, number of texts, data 
allowance, roaming etc. The most suitable option for the individual 
is then less obvious. This is where the ComReg Price Compare 
online calculator and Android app really help in fi nding the best value.

ComReg Price Compare
The online calculator (https://www.comreg.ie/compare/#/services) 
can be used to compare the price of the following services:

• Broadband
• Home phone
• Mobile phone
• Combined 
• Directory enquiries.

 ‘ Combined’ refers to bundled 
services.

The calculator is easy to 
use. For example, if you 
select ‘Mobile phone’, 
a page appears on which 
you fi ll in your requirements 
or expected usage. 

The options include:
• pre-pay or bill pay
• how you use your phone (data, text, voice etc.)
• handset model/type.

The calculator presents a list of service providers according to your 
preference in order of average cost, upfront cost or total cost. 
(See https://www.comreg.ie/price-comparison/#/services)

The ComReg Compare app is now available for Android mobile 
phones. It may be downloaded from: https://play.google.com/store/
apps/details?id=com.comreg.app.callcosts

Comparing the cost 
of communications

Currently several mobile phone 
operating systems are in use but over 
99% of mobile phones run either Android 
or Apple iOS — roughly in a 2:1 ratio.

Evolution of mobile phones (1G to 4G)
The fi rst generation of mobile phones (i.e. 1G) came on the market 
in the1980s. In contrast to walkie-talkies, these analogue phones 
could link with other mobile phones and with landline telephones. 
However, the conversations could be easily overheard on suitable 
radio receivers.

Second generation mobile phones (i.e. 2G) appeared in 1991 and had a 
number of advantages. They used digital signals and the communication 
was encrypted. They also allowed text and image messaging.

From 1998 3G mobile phone technology allowed Internet access to 
suitable mobile phones (i.e. ‘smartphones’) with speeds of 200 kbit/s 
and higher.

The 4G standard was defi ned in 
2008 and compatible phones were 
available in 2009. With speeds up 
to 1 Gbit/s, 4G facilitates broadband 
Internet access, IP telephony 
(e.g. VoIP such as WhatsApp and 
FaceTime), high-defi nition mobile 
TV, video conferencing and cloud 
computing.

The next generation of mobile 
technologies (5G) will use very high 
frequency radio bands, known as 
mmWave radio bands.  These high 
frequency bands have the advantage 
of large capacity bandwidths and 
support for new services.

Why do we still use wires?
Many domestic and business telephones still use ‘landlines’, 
i.e. physical wires that carry the telephone conversations as 
electric signals. Traditional landlines provide an alternative means 
of communication, especially in emergencies. Landlines may also 
be used to provide broadband Internet access – at higher speeds 
than mobiles. 

Since the majority of electronic communication is transmitted in 
digital form optical fi bres are increasingly replacing copper wires, 
particularly over long distances. Although still more expensive than 
wires, optical fi bres have a number of advantages:

• data rates up to 10 Gbit/s compared to 1 Gbit/s on copper wire
• they are not subject to external electomagnetic interference
• they are light and durable 
• signal attenuation is low and so fewer repeaters are required
• there is no associated spark hazard. 

A disadvantage of optical fi bres is that they are not easy to join.
ComReg, the regulator for the electronic communications and postal 
sectors, has put in place a system to ensure that a basic set of 
telecommunications services is available to all consumers throughout 
the country. This is known as the principle of Universal Service. 
Eir is the designated Universal Service Provider (USP) and has a 
number of obligations regarding the supply of certain services.
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Syllabus References
The main syllabus references for the lesson are:
Leaving Certifi cate Technology
• Data Communications and Computer Networks: operational 

characteristics of a conventional network; LANs (p. 33)

Leaving Certifi cate Physics
• Longitudinal and transverse waves: frequency, amplitude, 

wavelength, velocity. Relationship c = f λ
• Total internal refl ection: Transmission of light through optical 

fi bres (p. 32)
• Electromagnetic spectrum (p. 33)
• Electric current. Conduction in materials (p. 35)

Science and Technology in Action is also widely used 
by Transition Year classes.

Student Activities
1. Explore the online or mobile version of the 

ComReg Price Comparison app. Use it to fi nd which mobile 
package offers you the best value. How much would you save 
by switching?

2. If you changed from Bill Pay to PrePay, or vice versa, what 
difference would it make to the overall cost?

3. Which aspects of 
mobile phone use are 
most costly – browsing, 
email, texting, social 
media, video...?

4. Do mobile phones 
help or hinder the 
development of social 
skills. Discuss.

5. What are the 
advantages of using optical fi bre for communication instead of 
copper wires?

6. Research ‘total internal refl ection’ and explain how it is 
applied in fi bre optics.

7. Research how a telephone conversation can be digitised and 
then transmitted on either copper wire or fi bre optic.

8. It is relatively easy to join two copper wires. Joining optical 
fi bres is more complex. Investigate how ‘fusion splicing’  is 
carried out and summarise the steps involved.

Did You Know?

New EU mobile roaming charges
• Mobile roaming is the ability to use your mobile phone 

while travelling. New rules were introduced 15 June 2017 
in respect to travelling within the European Economic Area 
(EEA). 

• It is important to remember that the new rules are for travel 
within European Union, Norway, Iceland and Lichtenstein 
and the cost of roaming (particularly data roaming) can 
be signifi cantly higher outside the EEA. Therefore, consumers 
should be careful to check prices with their provider before 
travelling.

• When you ‘roam like at home’ there are no volume 
restrictions for voice calls and SMS, but there are rules and 
limits for data usage charged at the domestic price, which 
are determined by the type of contract you have.

Historical Note
What is GSM?
In brief, GSM (sometimes called ‘Global System for Mobile 
communications’) was originally developed as a European 
standard for digital cellular voice communication. Its success 
led to its almost universal adoption and it now accounts for over 
90% of mobile traffi c.

The European Conference of Postal and Telecommunications 
Administrations set up the Groupe Spécial Mobile (GSM) 
which began work on the specifi cation in 1983. In 1987 several 
European countries and mobile phone operators signed up 
to the specifi cation. By the following year all European countries 
and operators were on board and in 1991 the fi rst GSM 
phones appeared.

These so-called second generation phones (2G) used digital 
signals and the communication was encrypted. They also 
allowed text and image messaging. Although more advanced, the 
specifi cation for 3G and 4G mobiles is based on the original GSM. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• List the main variables that determine the cost of ownership 
of a mobile phone

• Use the online or mobile Price Comparison app
• Outline the historical development of the telegraph and 

telephone
• Distinguish between the different ‘generations’ of modern mobile 

phones (1G to 4G)
• List advantages of optical fi bre for communications.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• A large majority of Irish teenagers use pre-pay mobile phones.
• Mobile phone service providers offer a wide range of ‘packages’ 

which are diffi cult to compare.
• The ComReg Price Comparison app makes it easy to fi nd the 

package that best suits a person’s requirements.
• From its beginning in 1846, the electric telegraph brought about 

a revolution in long distance communication and remained 
dominant for about 40 years. Messages were sent in digital form 
using Morse code and then translated into written words.

• During most of the 20th century only a minority of homes in Ireland 
had a telephone. Most people used a public payphone if they 
needed to make a call. 

• The fi rst mobile phones that could send text messages came on 
the marked in 1991.

True/False Questions

a) The ComReg app is just for comparing mobile 
phone charges. T F

b) In 1970 half the Irish population had home phones. T F
c) The electric telegraph was invented in 1846.   T F
d) In 1866 a transatlantic cable was laid between Valentia 

Island and Newfoundland.   T F
e) In 1888 Hertz demonstrated the transmission of radio 

waves. T F
f) Another ‘generation’ of mobile phones appears about 

every 10 years. T F
g) First generation (1G) mobile phone calls were digitally 

encrypted. T F
h) 2G mobile phones could send text messages and calls 

were digitally encrypted. T F
i) 3G mobile phones had VoIP capability. T F
j) Fast communication is possible with optical fi bres. T F

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

Revise The Terms
Can you recall the meaning of the following terms?
Revising terminology is a powerful aid to recall and retention.

1G, app, attenuation, bill-pay, data allowance, electric telegraph, 
electromagnetic wave, encryption, intercepted, IP telephony, kbit/s, 
mobile, Morse code, optical fi bres, portable, pre-pay, repeaters, 
roaming, transmitter, VoIP.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Technology C (HL) 2013 Q. 4a
Since their introduction in 1996, the 
number of ‘Smartphone’ devices in use has 
exceeded one billion.

New devices appear and quickly become 
obsolete. Quality, reliability and extra 
functionality are important and desirable 
features of these devices.
(i)  Explain the difference between quality and reliability.
(ii)  Suggest how the principles of DfE (Design for Environment) 

are incorporated into these devices.

Leaving Certifi cate Technology B (OL) 2012 Q. 3c
Cloud computing stores music, photographs and documents 
which can be accessed wirelessly from devices such as 
smartphones, laptops and netbooks.
(i)  Outline three advantages of cloud computing.
(ii)  Give one example of a phone app and outline how this app 

could enhance an aspect of our leisure time.

Leaving Certifi cate Technology B (HL) 2012 Q. 3
(i)  Distinguish clearly between a database and a spreadsheet.
(ii)  Outline two factors that have made 

tablet computers one of the fastest 
growing consumer products in 
recent years.

(iiii)  Explain the abbreviation VoIP making 
reference to a specifi c example of 
software and hardware required 
for such a system.

(iv)  State two advantages of using fi bre 
optic cables instead of traditional 
copper cables for data transfer.

(v)  Outline the main features of peer 
networks and of client networks.

Leaving Certifi cate Physics (OL) 2002 Q. 7
The following table gives examples of electromagnetic waves 
and their typical wavelengths.

wave radio microwave infrared light ultraviolet
wavelength 100 m 0.1m 1μm 600 nm 10 nm

Name one property that all of these waves have in common. 
What is the frequency of the radio waves? 

The speed of light is 3 × 108 m s–1.  (c = fλ) 
Describe how infrared radiation can be detected.
Give two uses of microwaves.

Comparing the cost 
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Option 4 - Manufacturing Systems - Answer 4(a) and 4(b) 

4(b)   The data table below gives the number of defects per day for a batch of cornflakes during its manufacture. 
 
 
 
 
 

   
  
 
 
 
 
 
 
 

 
 
 (i) For the data above and assuming σ = 1.29, calculate the following:  
 

•   The mean of the process 
•   The UCL   
•   The LCL.   

 
 
 (ii) Draw a suitable control chart for the above data. 
 
 (iii) Interpret the control chart drawn at (ii) above and comment on the control state of the process. 

4(a)   Since their introduction in 1996, the number of ‘Smartphone’ devices in use has exceeded one billion.  
 New devices appear and quickly become obsolete.  Quality, reliability and extra functionality are  
 important and desirable features of these devices. 
  
 
 (i)   Explain the difference between quality and reliability.  
 
 (ii)   Suggest how the principles of DfE (Design for Environment)   
   are incorporated into these devices. 
 
  
 
 

Day July 11th July 12th July 13th  July 14th July 15th July 18th July 19th 

No. of defects 10 8 11 10 9 10 12 
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Option 3 - Information and Communications Technology - Answer 3(a) and 3(b) 

3(a)    (i)        Distinguish clearly between a database and a spreadsheet. 
 
          (ii)    Outline two factors that have made tablet computers one of the 
   fastest growing consumer products in recent years.  

3(b)    (i)    Explain the abbreviation VoIP making reference to a specific example of  
    software and hardware required for such a system.  
 
 (ii)       State two advantages of using fibre optic cables instead of traditional   
  copper cables for data transfer. 

 
(iii) Outline the main features of peer networks and of client networks. 

 
  3(d)    (i)      Distinguish clearly between computer worms, trojans and spyware. 
 
 (ii)   Internet security is a key issue when browsing the internet.  Explain the use  
  of pop up blocker and phishing filter tools to help protect the user from  
  malicious content and fraud. 

OR 

3(c)    The ‘motherboard’ shown is the main circuit board for a computer system.  System devices will be part of this 
       motherboard or will be connected to it. 

 
(i)  Name and state the function of any three parts of a  

 computer motherboard. 
 
          (ii)       Outline a functional difference between ROM and RAM. 

Answer 3(c) or 3(d) 
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(Source: J-P Dalbéra, Wikipedia)
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media, video...?

4. Do mobile phones 
help or hinder the 
development of social 
skills. Discuss.

5. What are the 
advantages of using optical fi bre for communication instead of 
copper wires?

6. Research ‘total internal refl ection’ and explain how it is 
applied in fi bre optics.

7. Research how a telephone conversation can be digitised and 
then transmitted on either copper wire or fi bre optic.

8. It is relatively easy to join two copper wires. Joining optical 
fi bres is more complex. Investigate how ‘fusion splicing’  is 
carried out and summarise the steps involved.

Did You Know?

New EU mobile roaming charges
• Mobile roaming is the ability to use your mobile phone 

while travelling. New rules were introduced 15 June 2017 
in respect to travelling within the European Economic Area 
(EEA). 

• It is important to remember that the new rules are for travel 
within European Union, Norway, Iceland and Lichtenstein 
and the cost of roaming (particularly data roaming) can 
be signifi cantly higher outside the EEA. Therefore, consumers 
should be careful to check prices with their provider before 
travelling.

• When you ‘roam like at home’ there are no volume 
restrictions for voice calls and SMS, but there are rules and 
limits for data usage charged at the domestic price, which 
are determined by the type of contract you have.

Historical Note
What is GSM?
In brief, GSM (sometimes called ‘Global System for Mobile 
communications’) was originally developed as a European 
standard for digital cellular voice communication. Its success 
led to its almost universal adoption and it now accounts for over 
90% of mobile traffi c.

The European Conference of Postal and Telecommunications 
Administrations set up the Groupe Spécial Mobile (GSM) 
which began work on the specifi cation in 1983. In 1987 several 
European countries and mobile phone operators signed up 
to the specifi cation. By the following year all European countries 
and operators were on board and in 1991 the fi rst GSM 
phones appeared.

These so-called second generation phones (2G) used digital 
signals and the communication was encrypted. They also 
allowed text and image messaging. Although more advanced, the 
specifi cation for 3G and 4G mobiles is based on the original GSM. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• List the main variables that determine the cost of ownership 
of a mobile phone

• Use the online or mobile Price Comparison app
• Outline the historical development of the telegraph and 

telephone
• Distinguish between the different ‘generations’ of modern mobile 

phones (1G to 4G)
• List advantages of optical fi bre for communications.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• A large majority of Irish teenagers use pre-pay mobile phones.
• Mobile phone service providers offer a wide range of ‘packages’ 

which are diffi cult to compare.
• The ComReg Price Comparison app makes it easy to fi nd the 

package that best suits a person’s requirements.
• From its beginning in 1846, the electric telegraph brought about 

a revolution in long distance communication and remained 
dominant for about 40 years. Messages were sent in digital form 
using Morse code and then translated into written words.

• During most of the 20th century only a minority of homes in Ireland 
had a telephone. Most people used a public payphone if they 
needed to make a call. 

• The fi rst mobile phones that could send text messages came on 
the marked in 1991.

True/False Questions

a) The ComReg app is just for comparing mobile 
phone charges. T F

b) In 1970 half the Irish population had home phones. T F
c) The electric telegraph was invented in 1846.   T F
d) In 1866 a transatlantic cable was laid between Valentia 

Island and Newfoundland.   T F
e) In 1888 Hertz demonstrated the transmission of radio 

waves. T F
f) Another ‘generation’ of mobile phones appears about 

every 10 years. T F
g) First generation (1G) mobile phone calls were digitally 

encrypted. T F
h) 2G mobile phones could send text messages and calls 

were digitally encrypted. T F
i) 3G mobile phones had VoIP capability. T F
j) Fast communication is possible with optical fi bres. T F

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

Revise The Terms
Can you recall the meaning of the following terms?
Revising terminology is a powerful aid to recall and retention.

1G, app, attenuation, bill-pay, data allowance, electric telegraph, 
electromagnetic wave, encryption, intercepted, IP telephony, kbit/s, 
mobile, Morse code, optical fi bres, portable, pre-pay, repeaters, 
roaming, transmitter, VoIP.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Technology C (HL) 2013 Q. 4a
Since their introduction in 1996, the 
number of ‘Smartphone’ devices in use has 
exceeded one billion.

New devices appear and quickly become 
obsolete. Quality, reliability and extra 
functionality are important and desirable 
features of these devices.
(i)  Explain the difference between quality and reliability.
(ii)  Suggest how the principles of DfE (Design for Environment) 

are incorporated into these devices.

Leaving Certifi cate Technology B (OL) 2012 Q. 3c
Cloud computing stores music, photographs and documents 
which can be accessed wirelessly from devices such as 
smartphones, laptops and netbooks.
(i)  Outline three advantages of cloud computing.
(ii)  Give one example of a phone app and outline how this app 

could enhance an aspect of our leisure time.

Leaving Certifi cate Technology B (HL) 2012 Q. 3
(i)  Distinguish clearly between a database and a spreadsheet.
(ii)  Outline two factors that have made 

tablet computers one of the fastest 
growing consumer products in 
recent years.

(iiii)  Explain the abbreviation VoIP making 
reference to a specifi c example of 
software and hardware required 
for such a system.

(iv)  State two advantages of using fi bre 
optic cables instead of traditional 
copper cables for data transfer.

(v)  Outline the main features of peer 
networks and of client networks.

Leaving Certifi cate Physics (OL) 2002 Q. 7
The following table gives examples of electromagnetic waves 
and their typical wavelengths.

wave radio microwave infrared light ultraviolet
wavelength 100 m 0.1m 1μm 600 nm 10 nm

Name one property that all of these waves have in common. 
What is the frequency of the radio waves? 

The speed of light is 3 × 108 m s–1.  (c = fλ) 
Describe how infrared radiation can be detected.
Give two uses of microwaves.
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Option 4 - Manufacturing Systems - Answer 4(a) and 4(b) 

4(b)   The data table below gives the number of defects per day for a batch of cornflakes during its manufacture. 
 
 
 
 
 

   
  
 
 
 
 
 
 
 

 
 
 (i) For the data above and assuming σ = 1.29, calculate the following:  
 

•   The mean of the process 
•   The UCL   
•   The LCL.   

 
 
 (ii) Draw a suitable control chart for the above data. 
 
 (iii) Interpret the control chart drawn at (ii) above and comment on the control state of the process. 

4(a)   Since their introduction in 1996, the number of ‘Smartphone’ devices in use has exceeded one billion.  
 New devices appear and quickly become obsolete.  Quality, reliability and extra functionality are  
 important and desirable features of these devices. 
  
 
 (i)   Explain the difference between quality and reliability.  
 
 (ii)   Suggest how the principles of DfE (Design for Environment)   
   are incorporated into these devices. 
 
  
 
 

Day July 11th July 12th July 13th  July 14th July 15th July 18th July 19th 

No. of defects 10 8 11 10 9 10 12 
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Option 3 - Information and Communications Technology - Answer 3(a) and 3(b) 

3(a)    (i)        Distinguish clearly between a database and a spreadsheet. 
 
          (ii)    Outline two factors that have made tablet computers one of the 
   fastest growing consumer products in recent years.  

3(b)    (i)    Explain the abbreviation VoIP making reference to a specific example of  
    software and hardware required for such a system.  
 
 (ii)       State two advantages of using fibre optic cables instead of traditional   
  copper cables for data transfer. 

 
(iii) Outline the main features of peer networks and of client networks. 

 
  3(d)    (i)      Distinguish clearly between computer worms, trojans and spyware. 
 
 (ii)   Internet security is a key issue when browsing the internet.  Explain the use  
  of pop up blocker and phishing filter tools to help protect the user from  
  malicious content and fraud. 

OR 

3(c)    The ‘motherboard’ shown is the main circuit board for a computer system.  System devices will be part of this 
       motherboard or will be connected to it. 

 
(i)  Name and state the function of any three parts of a  

 computer motherboard. 
 
          (ii)       Outline a functional difference between ROM and RAM. 

Answer 3(c) or 3(d) 
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(Source: J-P Dalbéra, Wikipedia)
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Syllabus References
The main syllabus references for the lesson are:
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• Data Communications and Computer Networks: operational 

characteristics of a conventional network; LANs (p. 33)
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• Longitudinal and transverse waves: frequency, amplitude, 

wavelength, velocity. Relationship c = f λ
• Total internal refl ection: Transmission of light through optical 

fi bres (p. 32)
• Electromagnetic spectrum (p. 33)
• Electric current. Conduction in materials (p. 35)
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and operators were on board and in 1991 the fi rst GSM 
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Learning Outcomes
On completion of this lesson, students should be able to: 

• List the main variables that determine the cost of ownership 
of a mobile phone

• Use the online or mobile Price Comparison app
• Outline the historical development of the telegraph and 

telephone
• Distinguish between the different ‘generations’ of modern mobile 

phones (1G to 4G)
• List advantages of optical fi bre for communications.

General Learning Points 
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 (ii)   Internet security is a key issue when browsing the internet.  Explain the use  
  of pop up blocker and phishing filter tools to help protect the user from  
  malicious content and fraud. 
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3(b)    (i)    Explain the abbreviation VoIP making reference to a specific example of  
    software and hardware required for such a system.  
 
 (ii)       State two advantages of using fibre optic cables instead of traditional   
  copper cables for data transfer. 

 
(iii) Outline the main features of peer networks and of client networks. 

 
  3(d)    (i)      Distinguish clearly between computer worms, trojans and spyware. 
 
 (ii)   Internet security is a key issue when browsing the internet.  Explain the use  
  of pop up blocker and phishing filter tools to help protect the user from  
  malicious content and fraud. 

OR 

3(c)    The ‘motherboard’ shown is the main circuit board for a computer system.  System devices will be part of this 
       motherboard or will be connected to it. 

 
(i)  Name and state the function of any three parts of a  

 computer motherboard. 
 
          (ii)       Outline a functional difference between ROM and RAM. 

Answer 3(c) or 3(d) 
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(Source: J-P Dalbéra, Wikipedia)
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