	5.5 Module 2864 
	Component 01: Field and particle pictures

	 
	C3.1a C3.1b C3.2 C3.3, N3.2, IT3.2


	Content
	In
	Comments

	5.5.1 Fields
	  
	  

	5.5.1.1 Electromagnetic machines
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

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

	( the action of a transformer: magnetic flux from a coil; induced emf = rate of change of flux linked;
	5.7
	  

	( the action of a dynamo: change of flux linked produced by motion of conductor;
	5.24
	  

	( the action of a motor: including simple induction motor.
	5.17
	  

	(b) comprehension of the language and representations of physics:
	  
	  

	by making appropriate use of the terms:
( B-field, flux, flux linkage, induced emf.
	5.14, 5.22
	  

	by sketching and interpreting:
( graphs of variations of currents, flux and induced emf;
( diagrams of lines of flux in magnetic circuits.
	5.22, 5.23
	  

	(c) quantitative and mathematical skills, knowledge and understanding by making calculations and estimates involving:
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	5.22, 5.23
	  

	( f = bil;
calculations restricted to current or velocity perpendicular to the magnetic field
	5.14
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 for an ideal transformer
	5.27
	  

	5.5.1.2 Charge and field
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

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

	( uniform electric field E = V/d;
	5.11
	  

	( the electric field of a charge, and the force on a charge in an electric field; Inverse square law;
	5.7
	  

	( electrical potential energy and electric potential due to a point charge; 1/r relationship;
	5.8
	  

	( evidence for the discreteness of the charge on an electron;
	  
	  

	( the force on a moving charged particle due to a magnetic field.
	5.19
	  

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

	( electric field and potential; electronvolt, electron.
	5.7
	  

	by sketching and interpreting:
	  
	  

	( graphs of electric force versus distance; electric potential as area under curve;
	  
	  

	( graphs of electric potential or potential energy against distance; relation of electric field to tangent to graph;
	  
	  

	( diagrams of electric fields and the corresponding equipotential surfaces.
	5.9
	  

	(c) quantitative and mathematical skills, knowledge and understanding by making calculations and estimates involving:
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	5.7
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 (for a uniform field)
	5.8
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	5.8
	  

	(
F = Bqv
	5.14
	  

	5.5.2 Fundamental particles
	  
	  

	5.5.2.1 Probing deep into matter
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

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

	( use of particle accelerators to generate high energy beams of particles for scattering;
details of the construction of accelerators are not required
	9.3, 9.4
	  

	( evidence from scattering for a small massive nucleus within the atom;
	8.1, 8.26

9.13
	8.1 deals with Rutherford scattering. 8.26 deals with closest approach, electron scattering and r ( A1/3

	( evidence of discrete energy levels in atoms;
for example, from collisions with electrons or from line spectra
	8.10
	Atomic line spectra. The hydrogen energy levels and spectrum.

	( a simple model of the atom as the quantum behaviour of electrons in a confined space;
	8.9
	The Bohr atom.

	( simple picture of the internal structure of protons and neutrons; binding energy as due to exchange of particles;
	  
	  

	(b) comprehension of the language and representations of physics:
	  
	  

	by making appropriate use of the terms:
( energy level, scattering; nucleus, quark, gluon.
	9.1, 9.10
	for quark and gluon

	by sketching and interpreting:
( paths of scattered particles.
	8.1
	Scattered (-particles.

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

	( motion of a charged particle in magnetic field F = Bqv;
	5.14
	  

	( kinetic and potential energy of a scattered charged particle.
	  
	  

	5.5.2.2 Ionising radiation and risk
	  
	  

	Learning outcomes
Candidates should demonstrate evidence of:
	  
	  

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

	( the nature and effects of ionising radiations: differences in ionising and penetrating power, effects on living tissue;
	Chapter 8
	  

	( the stability and decay of nuclei in terms of binding energy; transformation of nucleus on emission of radiation;
	8.11
	Activity. Nuclear transformation.

	( nuclear fission and fusion.
	8.28, 8.29

8.31

8.32
	8.28 includes fission and fusion.

8.29 covers fission, including A-bombs.

8.31 deals with nuclear reactors.

8.32 covers fusion – including H-bomb design.

	(b) comprehension of the language and representations of physics:
	  
	  

	by making appropriate use of the terms:
	  
	  

	( nuclear fission and fusion, nucleon number, proton number, isotope, binding energy, activity, absorbed dose, risk.
	8.27 – 8.32
	  

	by sketching and interpreting:
	  
	  

	( plots of binding energy of nuclei against proton and neutron number.
	8.28
	  

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

	( half life, decay constant and activity, [image: image6.png]dr



 = – (t, N = N0e– (t ;
	8.12

8.13
	8.12 covers iterative approach to decay using constant probabilities.

8.13 covers mathematical approach to decay using exponential functions.

	( absorbed dose = energy deposited per unit mass;
	8.15
	Background radiation. Dose. Hazards. Safety.

	( energy changes from nuclear transformations: Erest = mc2.
	8.25, 8.26
	Einstein’s equation and applications to nuclear transformations.


