A2 Revision for January Exam 2004


Name:

	Nuclear instability      Requires a large amount of 

Module 5                       of learning off by heart
	Confidence factor 1 = low 10 = high
	What do I need to do to boost my confidence of this topic?

	Radioactivity
	(, ( and ( radiation; their properties and experimental identification; applications, e.g. to relative hazards of exposure to humans

The experimental investigation of the inverse square law for ( rays
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Applications, e.g. to safe handling of radioactive sources

Background radiation; its origins and experimental elimination from calculations
	
	

	Exponential law of decay
	Random nature of decay
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	Half-life and decay constant and their determination from graphical decay data
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Applications, e.g. relevance to storage of waste radioactive materials; radioactive dating
	
	

	Variation of 
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 with 
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 for stable and unstable nuclei
	Graph of 
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 against 
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for stable and unstable nuclei
	
	

	Possible modes of decay of unstable nuclei
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, nucleon emission, electron capture

Changes of Z and A caused by decay and representation in simple decay equations
	
	

	Existence of nuclear excited states
	( ray emission

Application, e.g. use of technetium–99m as a gamma source in medical diagnosis
	
	

	Probing matter
	Scattering as a means of probing matter, including a qualitative discussion of the choice of bombarding radiation or particle, the physical principles involved in the scattering process, the processing and interpretation of data
	
	

	Nuclear radius
	Estimation of radius from closest approach of alpha particles and determination of radius from electron diffraction; knowledge of typical values

Dependence of radius on nucleon number
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derived from experimental data
	
	


Tick the numbers of the past paper questions you've completed for the above topic.

	1
	
	2
	
	3
	
	4
	
	5
	
	6
	
	7
	
	8
	
	9
	
	10
	

	11
	
	12
	
	13
	
	14
	
	15
	
	16
	
	17
	
	18
	
	19
	
	20
	

	21
	
	22
	
	23
	
	24
	
	25
	
	26
	
	27
	
	
	
	
	
	
	


Make sure you practise using questions using the exponential function

	Rotational dynamics       Learn the principles

Module 6c                         & practise lots of questions
	Confidence factor

1 = low 10 = high
	What do I need to do to boost my confidence of this topic?

	Concept of moment of inertia
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Expressions for moment of inertia will be given where necessary
	
	

	Rotational kinetic energy
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Factors affecting the energy storage capacity of a flywheel

Use of flywheels in machines
	
	

	Angular displacement, velocity and acceleration
	Equations for uniformly accelerated motion:
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	Torque and angular acceleration
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	Angular momentum
	angular momentum = I(
Conservation of angular momentum

Angular impulse = change of angular momentum = Tt 
	
	

	Power
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Awareness that, in rotating machinery, frictional couples have to be taken into account 
	
	


Tick the numbers of the past paper questions you've completed for the above topic.

	1
	
	2
	
	3
	
	4
	
	5
	
	6
	
	7
	
	8
	
	9
	
	10
	

	11
	
	12
	
	13
	
	14
	
	15
	
	16
	
	17
	
	
	
	
	
	
	


	Thermodynamics & engines:Learn the cycles, but make

Module 6c                                 sure you can apply them
	Confidence factor

1 = low 10 = high
	What do I need to do to boost my confidence of this topic?

	First law of thermodynamics 
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where (Q is heat entering the system, (U is increase in internal energy and (W is work done by the system

At constant pressure                      
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	Non-flow processes
	Isothermal and adiabatic changes, constant pressure and constant volume changes
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	Application of first law of thermodynamics to the above processes
	
	

	The p – V diagram
	Representation of processes on p – V diagram

Estimation of work done in terms of area below the graph

Expressions for work done are not required except for the constant pressure case, W = p(V
	
	

	
	Extension to cyclic processes:


 work done per cycle = area of loop 
	
	

	Engine cycles
	Understanding of a four-stroke petrol cycle and a Diesel engine cycle, and of the corresponding indicator diagrams; comparison with the theoretical diagrams for these cycles; a knowledge of engine constructional details is not required; where questions are set on other cycles, they will be interpretative and all essential information will be given; indicator diagrams predicting and measuring power and efficiency


input power = calorific value ( fuel flow rate

Indicated power as


(area of p – V loop) = (no. of cycles/s) ( (no. of cylinders)
	
	

	
	Output or brake power           P = T(

friction power = indicated power – brake  power

Engine efficiency; overall, thermal and mechanical efficiencies
	
	

	Second Law and engines 
	Need for an engine to operate between a source and a sink
	
	

	
	
efficiency = 
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maximum theoretical efficiency = 
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	Reasons for the lower efficiencies of practical engines
	
	


Tick the numbers of the past paper questions you've completed for the above topic.
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	Unit 7 past papers
	June 2003 (mock)
	
	June 2002
	
	June 2001
	

	
	Jan 2003
	
	Jan 2002
	
	Jan 2001
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