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Witeless networks operate in two distinct frequency bands: 2.4 GHz and 5 GHz.
Which of the following statements s correct?

5 GHz waves experience lower attenuation and have a lower bandwidth

A,
(B) 5 GHz waves experience higher attenuation and have & higher bandwidth
C. 2.4 GHz waves experience lower attenuation and have a higher bandwidth
D.

2.4 GHz waves experience higher attenuation and have 2 lower bandwidth
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Explin the differences that might be found in engineering reports
prepared for different sskeholders.
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‘The diagram shows a self-driving electric vehicle,

Lidar
(light detection end- GPS acrial
zenging sensor)

(® Tnnovations in global positioning systems (GPS) and sensor technologies are
used in the operation of this vehicle.

Desctibe how both of these innovations are used in the control of the vehicle.

6PS - Uses 3 sateltes to rianguiate the veNice's posiion on carl
And a fourth satellte o adjust the time on the GPS to more accurately
Determine the vehicle’s position.

Sensors - are s to detect objects i thevehide's enironment to

‘Avoid collusion and to determine when to stop/go.




image7.png
Telecommunication signals can be carried by a variety of ransmission media. A
common form of connection between a television set and an antenna is a coaxial
cable.

Centrgl wire

Coanial cable

‘Why is copper-coated steel used for the central wire?

Copper Coating to provide the conductor with good conductivity and the steel provides

Provides tensile strength to the central wire.
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Mobile phones have changed our society and the way we communicate. Compare the
positive and negative impacts of mobile phones on our society.

Mobile phones have made global communications instant, people can be contacted at all times
while they work or travel. They allow fastand multiple contact via SMS for emergency services and
are now use for emergency warnings. However mobile phones have been the cause of many road
accidents and deaths and are a major cause of pollution as millions of them are discarded to landfill
and not recycled. EMR (Electromagnetic radiation) may be a future hazard to generations of users
who through over use of mobiles can be exposed to radiation.

Mobile phones are lower power radio devices that transmit and receive radio frequencies (RF) in the
range 900 MHz — 1800 MHz (just below microwave) A most apparent biological effect of RF energy
at mobile frequency is due to heating. The energy emitted by mobile phones in normal use can heat
the side of the head by approximately .1% deg C.
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A recent innovation in telecommunications is the control of electronic devices from a distance.

Describe an example of this innovation and discuss the effects that this innovation has had on both
the individual and the wider community.

Home appliances such as air conditioners can be operated or controlled from a distance using a

telephone. This enables the individual to operate the appliance while away from the home. The ~ ——
ing may be readjusted to suit changes in climate conditions. This
saves time and is more convenient for the individual. Electrical energy is saved as the appliance may
be switched on or off or adjusted instead of being left on all day. The wider community is affected as
a result of this time and power saving. Less power is required reducing the harmful effectonthe ~ ——
environment such as greenhouse gasses.

temperature of the air cond
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Comment on the following current applications and innovations in the telecommunications
engineering field.
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Comment on the following current applications and innovations in the telecommunications
engineering field.
National Broadband Network- .o \tional Broadband Network (NBN):
_ The NBN aims to bring high speed
broadband and telephone services to all
Australian premises.
- The NBN will utilise three

technologies: optical fibre, fixed

wireless and satellite.
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Describe the transmission of data from a mobile phone to another mobile phone.

Mobile telephone networks are cellular in nature. When an analogue call is made from a mobile, it is
converted to a comparatively weak digital signal which s transmitted to a ground station (tower)
which boosts the signal to be received by either a phone within the cell or another cells tower.
Satellites or landlines transmit signals over long distances.
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A portion of a typical mobile telephone call network is shown here.

Land based

Mobile
telecommunications Directonal pattem
svitching office

Mobile telephones typically have power outputs of no more than 3 watts.

@) Discuss one advantage of the power output levels of mobile telephones.

Its low power output only causes a low electro radiation field. Smaller batteries are used. Smaller
telephones can be used.
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(i)  Discuss one disadvantage of the power output levels of mobile telephones.

More towers required so more visual pollution. Pockets of no available use of mobile phones due to
“black holes’ created from lack of towers in proximity.
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The National Broadband Network (NBN) under construction for Australia is an optical fibre to the
premises (FTTP) network aimed at providing one gigabit per second to 93% of all homes. The other
7% would be provided with either wireless or satellite with a minimum speed of twelve megabits
per second.

(a)  Compare the use of guided and unguided media for the Australian NBN.

Guided ; Optical fibre provides extremely high and reliable data rate transfer, less attenuation but is
extremely costly and has to have cabling changed with technological change and not all (most?)
households need 1 Gb speed.

Unguided; needs not cabling, is less costly, change easily facilitated with technological developments
but is less reliable, subjected to atmospheric conditions, less data rate transfer.
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Describe the term multiplexing in the context of a telecommunications system.

Multiplexing is the transmission of multiple data signals in one frequency band on different carrier
frequencies to enhance the utilisation and efficiency of a communications channel.
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Outline two forms of multiplexing used in modern telecommunications systems.

Frequency Division Multiplexing ~ is where specific frequencies are allocated to various users to
allow multiple signals through the one medium.

Time Division Multiplexing is where a user is allocated specific times for the transmission of data.
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Explain how a global positioning system (GPS) uses multiple satellites for 3
navigation.

GPS requires 4 satellites to accurately locate a position | 3 satellites give 3 intersection points but
they are not concurrent because of the inaccuracy of the GPS clock. The 4 th satellite uses its atomic
clock to correct and record the inaccuracy of the GPS clock and accurately locates the position which
i the centre of the three intersecting points.
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