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	Content
	In
	Comments

	5.1.1 Communication
	  
	  

	5.1.1.1 Imaging and signalling
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

	(a) knowledge and understanding of phenomena, concepts and relationships by describing:
( the formation of a real image by a thin converging lens, understood as the lens changing the curvature of the incident wave-front;
	6.20
	6.21 deals with optical instruments. The approach in the book is not by changing curvature but achieves the same result.

	( the storage of images in a computer as an array of numbers which may be manipulated to alter the image;
	13.6, 13.7
	  

	( digitising a signal; advantages and disadvantages of digital signals;
a qualitative account is sufficient
( the presence of a range of frequencies in a signal (its spectrum);
a qualitative account is sufficient
( evidence of the polarisation of electromagnetic waves.
	13.1, 13.6
	  

	(b) comprehension of the language and representations of physics:
by making appropriate use of the terms:
( pixel, bit, byte, focal length and power, magnification, resolution, sampling, spectrum, polarisation and by sketching and interpreting:
( diagrams of the passage of light through a converging lens
( diagrams of waveforms, and their spectra
	6.20
	  

	(c) quantitative and mathematical skills, knowledge and understanding by making calculations and estimates involving:
( the amount of information in an image = no. of pixels ( bits per pixel
( power of a converging lens, as change of curvature of wavefronts produced by the lens; use of
f u v
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 (Cartesian convention); linear magnification;
restricted to thin converging lenses and real images
( v = f(;
( amounts and rates of transmission of information.
	6.20
	  

	(d) initiative and independence in learning by giving and explaining their own example of:
( an application of image formation;
( an application of signal transmission.
	13.10, 13.4, 13.7
	Suitable examples can be found on these spreads.

	5.1.1.2 Sensing
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

	(a) knowledge and understanding of phenomena, concepts and relationships by describing and explaining:
	  
	  

	( current as the flow of charged particles;
	4.2
	  

	( potential difference as energy per unit charge;
	4.3, 4.4
	  

	( resistance and conductance, including series and parallel combinations;
	4.7, 4.6
	  

	( effect of internal resistance and the meaning of emf;
	4.3, 4.4
	EMF covered on 4.3, internal resistance on 4.4.

	( dissipation of power in electric circuits;
	4.4, 4.8
	  

	( the relation between potential difference and current in ohmic resistors (‘Ohm’s Law’);
	4.3
	  

	( action of a potential divider.
	4.10
	  

	(b) comprehension of the language and representations of physics:
by making appropriate use of the terms:
	  
	  

	( emf, potential difference, current, charge, resistance, conductance, series, parallel, internal resistance, load.
	4.3, 4.4, 4.6, 4.7
	  

	by sketching and interpreting:
	  
	  

	( simple circuit diagrams;
	4.3
	  

	( graphs of current against potential difference; graphs of resistance or conductance against temperature.
	4.9
	  

	(c) quantitative and mathematical skills, knowledge and understanding by making calculations and estimates involving:
	  
	  

	( R = V/I (G = I/V), 
V = W/Q = P/I, P = IV = I 2 R, 
W = VIt, 
V = E - Irinternal;
	4.3

4.3, 4.4

4.4

4.8
	  

	( I = (Q/(t, 
R = R1 + R2 + .... (series), G = G1 + G2 + .... (parallel);
	4.1

4.6
	  

	( simple cases of a potential divider in a circuit.
	4.10
	  

	(d) initiative and independence in learning by giving and explaining their own example of:
	  
	  

	( choice and use of a sensor for an application.
	  
	  

	5.1.2 Designer materials
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

	(a) knowledge and understanding of phenomena, concepts and relationships by describing and explaining:
( simple mechanical behaviour: types of deformation and fracture;
	10.6
	  

	( simple optical behaviour: reflection and refraction;
	10.17
	Optical properties related to energy band theory

	( simple electrical behaviour: the broad distinction between metals, semiconductors and insulators;
only in terms of the number of mobile charge carriers, not their mobility
( direct evidence of the size of particles and their spacing.
	10.14, 10.15
	Energy band theory.

	(b) Comprehension of the terms needed to understand texts about properties and uses of materials:
( for mechanical properties and behaviour stress, strain, Young modulus, fracture stress and yield stress, stiff, elastic, plastic, ductile, hard, brittle, tough;
	10.1, 10.2
	Stress, strain, Young modulus and stress vs strain graphs for different materials.

	( for optical properties: reflection, refraction, refractive index;
( for electrical properties: resistivity, conductivity.
	6.5, 6.6
	  

	(c) ability to sketch and interpret:
( stress-strain graphs up to fracture;
( tables and diagrams comparing materials by properties;
( images showing structures of materials.
	10.1, 10.2
	  

	(d) quantitative and mathematical skills, knowledge and understanding by making calculations and estimates involving:
	10.3 – 10.7
	Crystalline structures. Polymers. Amorphous and semi-crystalline structures.
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, total internal reflection;
	6.5
	Refraction. Refractive index etc.
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( tensile/compressive stress, strain, Young modulus [image: image4.png]stress.
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	6.6

4.7
	6.6 covers T.I.R and its application in fibre optics.

	(e) initiative and independence in learning:
	  
	  

	by giving and explaining their own example of:
	  
	  

	( the relationship between uses, properties and structures of one material
	
	


