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	5.9.1 Electronic Signals
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe an analogue signal in terms of continuous variation between two limits.
	13.1
	  

	(b) describe a digital signal in terms of having two states only.
	13.1
	  

	(c) represent an analogue and a digital signal graphically.
	13.6
	  

	(d) determine the amplitude and frequency of a signal from a suitable graph or display on a calibrated c.r.o.
	  
	  

	(e) understand that noise is any unwanted signal superimposed on the transmitted signal.
	13.2
	  

	(f) appreciate the effect of noise on the quality of a signal.
	13.2
	  

	5.9.2 Communication Principles
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) recall that any waveform can be resolved into or synthesised from sinusoidal components.
	13.4
	  

	(b) understand the term modulation and distinguish between amplitude modulation (AM) and frequency modulation (FM).
	13.4
	  

	(c) recall that a carrier wave, amplitude modulated by a single audio frequency, is equivalent to the carrier wave frequency together with two sideband frequencies.
	13.4
	  

	(d) understand the term bandwidth.
	13.2
	  

	(e) demonstrate an awareness of the relative advantages of FM and AM transmissions.
	13.4
	  

	(f) recall the advantages of transmission signals in digital form.
	13.6
	  

	(g) understand that the digital transmission of speech or music involves analogue-to-digital conversion on transmission and digital-to-analogue conversion on reception.
	13.6
	  

	(h) demonstrate an awareness of how waveforms are encoded by digital sampling.
	13.6
	  

	5.9.3 Digital Systems
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) demonstrate an awareness of a method of digital encoding of information.
(b) describe how an analogue waveform may be sampled and encoded in binary form as a digital signal using an analogue-to-digital converter (ADC).
(c) describe how a digital signal may be decoded at the receiver.
(d) discuss the relative advantages and disadvantages of pulse-code-modulation.
(e) understand the significance of sampling rate on the output signal.
(f) understand the significance of word-length on the output signal. (Numerical/graphical problems will be limited to simple systems involving four-bit words.)
	13.6
	  

	(g) describe the principles of time-division multiplexing.
	13.2
	  

	5.9.4 Amplifier Circuits
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) recall the characteristic properties of an ideal op-amp in terms of voltage gain, input resistance, output resistance and saturation levels.
	13.8
	  

	(b) understand the behaviour of an op-amp in terms of producing an output voltage which depends on the difference between two input voltages.
	13.8
	  

	(c) understand the principle of negative feedback in an amplifier.
	13.8
	  

	(d) recall and explain the effect of negative feedback on the gain and on the bandwidth of an amplifier circuit.
	13.8
	  

	(e) recall the diagram for an inverting amplifier based on an op-amp.
	13.8
	  

	(f) understand what is meant by a virtual earth.
	13.9
	  

	(g) use the virtual earth approximation to derive an expression for the gain of an inverting amplifier with an ideal op-amp.
	13.9
	  

	(h) recall and use the expression for the voltage gain of an inverting amplifier.
	13.9
	  

	(i) design inverting amplifier circuits.
	13.9
	  

	(j) describe and design experiments involving the use of an op-amp to provide a switched response to a gradual change in input voltage and understand how the input voltage at which switching takes place may be changed.
	13.9
	  

	5.9.5 Radio Communication
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) use a systems approach to explain the function of each of the following elements in an amplitude-modulated radio receiver: aerial, tuning circuit, radio-frequency amplifier, detector (demodulator), audio-frequency amplifier, loudspeaker.
	13.4

13.5
	  

	(b) draw a block diagram to show how the elements in (a) are combined in an amplitude-modulated radio receiver.
	  
	  

	(c) understand the principle of the use of the half-wave dipole aerial as a transmitting antenna and the use of parabolic reflecting dishes and dipoles in receiving antennae.
	13.5
	  

	(d) describe the effect of the Earth’s surface on the propagation of radio waves over long distances.
	13.4
	  

	(e) describe the use of the ionosphere as a reflector for the propagation of waves over long distances.
	13.4
	  

	(f) describe the use of satellites in radio communication and appreciate the importance of geostationary satellites.
	13.4
	  

	(g) recall the wavelengths used in different modes of radio communication.
	13.4
	  

	5.9.6 Optic Fibre Communication
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe the propagation of light along step-index fibres.
	  
	Some coverage of optic fibres in 6.6.

	(b) understand the nature of the distortion produced by the propagation of a light pulse down a step-index fibre and appreciate that this is reduced over long distances by using mono-mode fibres.
	  
	  

	(c) recall a simple input system for an optic fibre based on an amplifier using an op-amp and an LED.
	  
	  

	(d) recall a simple output system for an optic fibre based on an amplifier using an op-amp and a photodiode.
	  
	  

	(e) describe an experimental investigation of an optic fibre system capable of communicating information, such as speech, over a short distance in a laboratory.
	  
	  

	5.9.7 Telecommunications Systems and Networks
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) recall that information may be carried by a number of different channels including wire-pairs, coaxial cables, radio and microwave links, and optic fibres.
	13.3
	  

	(b) Discuss the relative advantages and disadvantages of channels of communication in terms of available bandwidth, noise, cross-linking, security, signal attenuation, regeneration, cost and convenience.
	13.3
	  

	(c) recall and use the expression number of decibels (dB) = 10 lg (P1 / P2) for the ratio of two powers.
	13.2
	  

	(d) understand and use gain of an amplifier expressed in dB.
	13.2
	  

	(e) understand and use signal attenuation expressed in dB per kilometre.
	13.2
	  

	(f) estimate and use typical power levels and attenuations associated with different channels of communication.
	  
	  

	(g) demonstrate that a modern telecommunications system links together different channels of communication depending on location, distance and required bandwidth.
	13.3
	  

	(h) appreciate the role of switching in a modern telecommunications system.
	13.3
	  

	(i) explain the principles of operation of a cellular mobile telephone network.
	13.3
	  

	(j) outline how information is transferred using the Internet, including World Wide Web, file transfer of protocol and e-mail.
	13.3
	  

	(k) demonstrate an awareness of social, economic, environmental and technological changes arising from modern communication methods, including the advent of tele-working from home.
	13.3
	  


 

