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‘Graphs 1 and 2 both show an original audio signal of 16 kHz.
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(i) The electronic circuit shown can be used to demodulate an amplitude
‘modulated (AM) signal. Given the input sigral, draw the expected output
signal of this circuit
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() List THREE parameters of a sine wave that can be varied for the purpose 2
of modulation.

i) The diagram shows a message signal and a signal resuling from a form 1
of modulation.

W Message signal

Identify the form of modulation producing Signal X.

Signal X:
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A permanent magnet DC moor is connected to 2 constent mechanical load.

Describe how pulse width modulation (PWMD is used (0 vary the speed of the molor
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Describe the term multiplexing in the context of a telecommunications system. 2
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Compare the modulation technigues used to transmit analoguc television signals.
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A full wave bridge rectifier with an AC input is shown.
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An anslogue signal must be sampled and quantised before it can be used in &
digital comemunication sysem.
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tion 16 (continued)

() Describe an advantage of frequeney modulaion (M) over amplitade
modduton (AM) for rado tansmissin.
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Describe the purpose of derodulation in a redio system.
The.pacpese. oL

systeon. 8.t Ve, fhe. CATLIEr. HAYE.,
leaving. el the. mbucmation. Sigosli..

demodulatien.m.a.cade




image16.png
The cireuit represents a simple radio coceiver
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A data signal wave has been modulated onto a carrier Wave to produce a signal wave.
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‘What type of modulation s shown?

(&) Demodulation

(B) Phase modulation

(©) Frequency modulation
(@) Amplitude modulation
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Which process combines data and a carrier wave to form a television sigaal?

(A) Compressing
(B) Encryption
(C) Modulation
(D) Multiplexing




image19.png
‘Which statement best describes modulation?
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‘The addition of information (o 2 carrier wave.
‘The attenuation of information in a carrier wave,
‘The removal of quantised information from a cassier wave.

The fillering of unnecessary information from a c:

er wave.
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Both digital and analogue signals have to modulated. Outline the reasons why signals are
modulated.

Modulation of signals

s In telecommunications, modulation is the process of varying a waveform to
more efficiently convey a message. Generally a high frequency carrier wave =~ ———
is modulated in such a way that it mirrors the information wave. Three parts
of the carrier wave: the amplitude, frequency and phase, can be modified by
the low frequency information signal to produce the modulated wave. Both —
analogue and digital signals can be modulated. I

o Reasons for modulating signals include: R
- Multiplexing which is the simultaneous transmission of several signals along
a single path without any loss of identity of the original signal -
- higher carrier frequencies allow for smaller, more directional antennas ——
- less loss and dispersion occurs in higher frequency carrier waves.

o Amplitude modulation (AM) changes the amplitude of the high frequency
carrier wave carrier wave by an amount proportional to the amplitude of the
information wave.

o Frequency modulation (FM) changes the frequency of the high frequency
carrier wave carrier wave by an amount proportional to the amplitude of the
information wave.

o Frequency-shift keying (FSK), amplitude-shift keying (ASK) and phase-shift
keying (PSK) are modulation methods for digital signals by discrete changes in
the frequency, amplitude and phase respectively of the carrier waves.

« AM and ASK are more susceptible than FM and FSK to interference because
electrical interference affects the amplitude of a wave more than the frequency.
FM can generally carry more information because of its higher frequency.
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o Amplitude modulation (AM) changes the amplitude of the high frequency
carrier wave carrier wave by an amount proportional to the amplitude of the
information wave.
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o Frequency modulation (FM) changes the frequency of the high frequency
carrier wave carrier wave by an amount proportional to the amplitude of the
information wave.
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o Frequency-shift keying (FSK), amplitude-shift keying (ASK) and phase-shift
keying (PSK) are modulation methods for digital signals by discrete changes in
the frequency, amplitude and phase respectively of the carrier waves.
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« AM and ASK are more susceptible than FM and FSK to interference because
electrical interference affects the amplitude of a wave more than the frequency.
FM can generally carry more information because of its higher frequency.
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Quantisation s the process of approximating a measurement by the nearest value from a set of
values.
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An analogue signal must be sampled and quantised before it can be used in a digital
communication system.

@) Describe the sampling process.
Sampling is a process where a series of measurements are taken at regular instants in time.
] Describe the quantisation process.

Quantisation is the process of approximating a measurement by the nearest value from a set of
values.
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Modulation is used in the wireless transmission of low frequency signals such as voice.
Give reasons for the use of modulation.
Modulation of information signals is to create a signal that can be propagated using directed or non
directed media. Generally the aim is to create a signal that travels further with less interference and
may allow multiple signals to be transmitted simultaneously. Required antennae length is less with
high frequency carrier wave.





image28.png
Explain the process of amplitude modulation (AM) of a signal.

Amplitude modulation combines an information signal wave to a high frequency carrier wave. The

amplitude of the carrier wave is varied by multiplying the signal and the carrier wave.
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Sketch and explain the wave form produced by an AM carrier for the message signal shown
below.

Message signal

W/

Amplitude modulated wave
Amplitude modulation of a carrier wave by a triangular signal

In 2mplitude modulation we vary (or modulate) the amplitude of the
- carrier wave.

___shows the amplitude of a carrier wave being modulated by a __
triangular si signal. Notice that the frequency of the carrier wave is

constant, but that the amplitude of the carrier varies to reflect the
triangular modulating signal.
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Sketch and explain the wave form produced by an FM carrier for the message signal shown

below.
Message signal

1 —1—1—1—

Frequency modulated wave

Frequency modulation of a carrier by a triangular signal

As the name might suggest, frequency modulation involves varying the
— frequency of the carrier wave in order to convey information.

shows the frequency of a carrier wave being modulated by a
triangular signal. Notice that the amplitude of the carrier wave is constant,
but that the frequency of the carrier changes with time. The frequency of
the carrier is lower where the message signal amplitude is low, and the
carrier frequency is higher where the message signal amplitude is higher.
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State the purpose of the demodulator.

The modulator adds the information signal to the carrier wave for transmission.  _ —

We only need one modulator to transmit an AM broadcast, but we need
many demodulators to receive the signal (one inside each radio receiver
picking up the broadcast). Hence the cheaper we can make
demodulation, the more people will be able to afford to receive the AM
broadcasts. This aspect was a prime benefit of AM transmission before

low cost electronic technologies were evalved
The purpose of demodulation in a radio system is to remove the carrier wave leaving only

the information signal
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Explain why amplitude modulated (AM) receivers are sensitive to static noise, while
frequency modulated (FM) receivers are less sensitive.

Noise comes from external sources suchas lightning and motors. This is represented as a change in
amplitude. AM receivers are set to detect amplitude thus noise is detected and heard as hissing or
crackling. FM waves are also subject to changes in amplitude but the receiver is setto monitor
changes in frequency. Therefore FM is less sensitive to noise as the change in amplitude is not

detected.
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Radar signals can be up to 1 megawatt in transmitted power.

Describe two (2) strategies that will reduce the potential danger to staff and public from
radar transmissions.

©  Maintain exclusion zone by keeping public and personnel at safe distances
© Elevate transmitter /receiver to produce regular hazard assessments
- © Observe relevant WHS regulations and provide regular hazard assessments.
~ o Rotate transmitter/receiver to provide only intermitant exposure
s Maintain radio frequencies to lowest practical frequencies
o Maintain regular monitoring of health of employees.
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Air traffic control radar transmits a radio beam, and searches for reflections from airborne
aircraft. Explain why modulation is not essential for a radar transmission.

Air traffic control radar 1. Uses UHF (1-4 GHz) signal radio waves and does not require a HF carrier
wave.

2. Emits and receives a discrete signal and does not require a modulated
information wave.
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(b) A raffic control systems use both modulated and unmodulsted signals.

@) Exphin the purpse of modulation.
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