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a. I= (3.52*3000^4)/600^4
= 11137.5uW
b. W= rb/log 2(M)
= 5*10^3*10)/log 2(64)
= 3Mbps
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Question 5 answer 2nd, 3rd and last choice
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Question 6: 5*10^-15W/m2
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Question 7: 1st, 2nd, and last choice
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Question 9: LTE-Cat-M1
[image: ]

Question 10.
	Contactless payment
	NFC

	Hive home control system
	Zigbee

	smart city IoT applications
	LPWAN
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Question 4 Tries remaining: 3
Marked outof 300 | Flag question

Select the three true statements from the following list

Select one or more:
([ As the frequency of a radio wave increases its data carrying capacily decreases.
(ZJ MIMO and channel bonding are techniques used in recent Wi-Fi standards for increasing capacity.
() A wireless access point is an essential component of a Wi-Fi ad-hoc network.

17 six users are connected to a wireless network that offers a maximum data rate of 54 Mbit/s and a
throughput of 40%, the typical practical data rate available to each user in ideal conditions will be
less than 4 Mbit's

O In Wi-Fi networks, the CSMA/CA protocol can only be used when RTS and CTS frames form part of
the procedure.

(0 The 5 GHz ISM band has a bandwidin that is more than eignt times the bandwidth of the 2.4 GHz
ISM band.

[ A parity check is an example of an error correction code.
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Question 5 Tries remaining: 3
Marked outof 300 | Flag question

Select the three true statements from the following list

Select one or more:
O Live videoconferencing is much less sensitive to jitter than is the transmission of emals.
O1n GSM, under 75% of the bits in each TDMA frame are available for the message data.

O in cellutar systems, frequency reuse exploits a phenomenon known as ‘fading’.
O The muttiple access technique used by the first digital cellular networks in the UK was TDMA.

On CDMA, several messages can be sent simultaneously in the same cell only if they occupy different
time slots

O In HSDPA codes of length 16 chips are used.

[0 AHLR stores permanent details about a mobile network user.
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Question 6 Tries remaining: 3
Marked outof 300 | Flag question

AGPS sateliite develops  fault whereby it moves into an orbit 19 500 km above the Earth's surface and
also emits a weak signal whose power is only 23 W. What wil be the power per square metre of the
signal received on the Earth's surface? Choose the nearest value from the list below. (W/m? represents
‘watls per square metre’)

Select one:
Osx10®wim?

O 8x1078 wim2
O5x10718 wim?
O 4x107° wim?
O2x1078 wim?
O 4x107"7 wim?
O2x107* wim?
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Question 7 Tries remaining: 3
Marked outof 300 | Flag question

Select the two true statements from the following list

Select one or more:
[ Differential GPS can enable a GPS receiver to make full correction for errors that are due to the fact
that radio waves travel more slowly in the Earth's atmosphere than they do in a vacuum.

O There s no way of correcting completely for the speed variations, but the GPS system does have a
built-in correction factor for an average situation.

O Mutipath propagation is caused by radio signals reflecting off nearby buildings or other objects at or
near the ground.

O Radio waves travel slightly more siowly in the Earth's atmosphere than in a vacuum. If a GPS
receiver did not make correction for this it would calculate a distance from a satelite that was siightly
100 small.

O None of the following is a permitted number of bits for a pseudo-random binary sequence: 6. 13, 31,
144
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Question 9 Tries rem:
Marked outof 300 | Flag question

g: 3

Which one of the following wireless technologies ses licensed spectrum?

Select one:

WiFi

LoRaWAN

NFC

O LTE-Cat-M1
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Question 10 Tries remaining: 3
Marked outof 300 | Flag question

Drag and drop the wireless technologies into the table to show which are used by each application.

Contactless payment

Hive home control system

Smart city loT applications

wiFi |[LPwan|[ NFc ]| zigbee





image1.png
lar|

EW 1 the received signal power is 352 jW for a mobile user who is 3 km from a par
Jbase station, use the inverse-fourth power refationship to find an approximation for the
received signal power for a mobile user that is 600 m from the same base station.

Explain how you got to your answer.
(5 marks)

b. Providers of a wireless network claim a theoretical maximum data rate of 150 Mbps.
This Is when a 10 MHz frequency band is available, and the network is using 256-QAM
modulation. In reality, however, a 5 MHz band is available and 64-QAM is used most of
the time
Based on the actual bandwidth and modulation scheme that s typically used, if 10 users
are being supported at any one time, and the throughput of the system is 75%, what
‘actual data rate can a user expect to experience? Explain how you got to your answer.

(5 marks)
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Select the two true statements from the following list

Select one or more:
0 A 9-bit word can represent 1024 different code words.

(0 The transmission of a 10 MB file over a 4 megabits per second connection should take 21s, to the.
nearest second.

O In all versions of Windows the file extension will automatically be visible.
(] Adata rate of 4 gigabits per second means that 4 x 10° bits are transmitied in one second

D17 a 12 MB file is compressed using a compression ratio of 4 the size of the resulting compressed file
‘would be 48 MB

O When using 7-bit words, only half as many codes can be represented as when using 8-bit words.
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‘The following figure shows the graph of a sinewave. On the horizontal axis, ‘time (us) indicates that time
is measured in micro-seconds. What is the frequency of this sinewave?

amplitude

20 time 1us>)

Give your answer in kHz and include the units in your answer.

T
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In @ mobile phone network, how many times as strong would a signal be expected to be at 400 m from a
base station, compared with at 300 m? Give your answer to 2 significant figures. (See the Numeracy
Book for support with significant figures.)
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