Module 5         Electromagnetism and Nuclear Physics
	Content
	In
	Comments

	Capacitors
	  
	  

	1
Capacitance and capacitors

Knowledge and use of C = q/V; the farad. Energy of a charged capacitor: knowledge and use of 1/2 qV or its equivalent in simple problems. Capacitors in series and parallel: use of  1/C = 1/C1 + 1/C2 + 1/C3 and C = C1 + C2 + C3.
	4.15

4.18

4.19
	  

	2
Charge and discharge of capacitors  (N3.1)
Experimental demonstration. Knowledge of exponential decay, approached graphically or by the exponential function.  Use of ( = CR. Experimental determination of the time constant for R-C circuits. Application of time constant and stored energy to electronic flash guns (circuit details not required).
	4.16
	and more formally using calculus 4.17

	Electromagnetism
	  
	  

	Magnetic effects of currents
	  
	  

	3
Magnetic field 

Magnetic flux density B defined by F = BIl; knowledge and use of this equation.  The tesla.  Detection of magnetic flux density by any method (measurement not required).  Magnetic flux(, flux linkage N(.  Knowledge and use of ( = BA. The weber.
	5.14, 5.22
	More fundamentally defined from F = Bqv
5.4, 5.22 for flux.

	4
Experimental investigation of the factors which govern the magnetic field (a) in a long, straight solenoid, (b) near a long, straight wire

By any one method for each.  Use of the formulae B = (oNI/l, B = (oI/2(a (mathematical derivation not required).  Qualitative knowledgeof the effects of a ferrous core with solenoids.
	5.16, 5.15
	  

	Electromagnetic induction
	  
	  

	5
Laws of electromagnetic induction

Faraday's and Lenz's laws introduced experimentally. Calculation of induced e.m.f. from the rate of change of flux linkage with time.
	5.22, 5.23, 5.24
	  

	6 
The transformer 

Principles of the transformer (assumed 100% efficient).  Knowledge and use of Vs/Vp = Ns/Np  = Ip/Is.  Awareness of sources of power loss in the transformer and in the transmission of electricity: advantages of high voltage transmission.
	5.27
	  

	7
Simple a.c. generator 

Quantitative treatment, constant field type only. Use of E = Eo sin t = BAN sin t.
	5.24
	  

	Electron Physics
	  
	  

	8
Deflection of charged particles by uniform magnetic and electric fields

Knowledge and use of F = Bqv, F = Eq. 
Experimental demonstrations.
	8.2, 8.3

5.19
	Discovery of the electron and deflection in B-fields.

	9
Measurement of the specific charge of the electron, e/me 

By the crossed-fields method.
	8.3
	e/m by deflection tube and the fine beam tube.

	10
Electron charge, e
Principle of a method of measurement, including experimental evidence for quantisation of charge.
	8.3
	The Millikan experiment.

	11
The cathode-ray oscilloscope 

Use of a c.r.o. as a measuring instrument, including knowledge of functions of amplifier sensitivity and linear timebase. Effects of d.c. and a.c. potentials applied to y-plates (linear timebase).
	  
	  

	Atomic and Nuclear Physics
	  
	  

	12
Probing matter by scattering of particles and radiation

Alpha-particle scattering as evidence for a nuclear atom: physical principles, interpretation of data. X-ray and electron diffraction as evidence for regular arrangement of atoms in crystalline solids: physical principles, qualitative treatment of processing and interpretation of data. Qualitative discussion of choice of radiation and particles in these investigations.
	8.1

8.26

9.13
	8.1 covers Thomson’s atoms/Rutherford scattering / nuclear atom.

8.26 covers nuclear properties.

9.13 – relating to deep inelastic scattering.

	13
Ionising radiation and radioactive (N3.2b)
Connections between nature, penetration and decay range for alpha-particles, beta-particles and gamma-radiation.  Random nature of radioactive  decay.  Modelling using constant probability of decay, leading to exponential law.  Use of A = (N  and A = Aoe-(t where A is the activity. Definition of half-life.  Use of t1/2  = 0.693/(. Changes to nucleon number and proton number as a result of emissions.
	8.11

8.12

8.18 – 8.21

8.11

8.15
	8.11 covers radioactivity – intro.

8.12 covers decay and half-life; iterative approach.

8.18 – 8.21 covers nature and properties of (, (, (
8.11 covers nuclear transformation.

8.15 covers radiation safety.

	14
Mass defect and nuclear binding energy

Equivalence of mass and energy: appreciation  that E = mc2 applies to all energy changes. 
Use of E = mc2 in nuclear calculations. Variation of binding energy per nucleon with mass number.
	8.25

8.27

8.28
	8.25 includes nuclear transformation and units – GeV, GeV/C2
8.27 includes examples of nuclear transformation calculations.

8.28 covers nuclear BE and stability.

	15
Nuclear energy (C3.1a, IT3.2)
Principles of fission and fusion with reference to the binding energy per nucleon curve. Fission reactor: chain reaction, critical size, moderators, control rods, cooling system, reactor shielding.
	8.28

8.29

8.31

8.32
	8.28 introduces fission and fusion.

8.29 covers fission including chain reactions, bombs and plutonium.

8.31 includes detailed of nuclear reactors.

8.32 covers fusion including the H-bomb design. 


 

