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Unit 1 – Particles, Quantum Phenomena and Electricity
	Topic


	Learning Objectives
	AQA Specification Reference
	Print Resources (Topic subheadings)
	Page Number
	Electronic Resources (by topic)

	1 – Matter and radiation

	Inside the atom
	What is inside an atom?

What are isotopes?

How do we represent different atoms?
	3.1.1
	The structure of the atom

Isotopes

Specific charge
	4-5
	

	Stable and unstable nuclei


	What keeps the protons and neutrons in a nucleus together?

Why are some nuclei stable and others unstable?

What happens when an unstable nucleus emits an alpha particle or a beta minus particle?
	3.1.1 
	The strong nuclear force

How science works – Measuring background radiation
Radioactive decay
- 1 Alpha radiation
- 2 Beta radiation
- 3 Gamma radiation

How science works – A very elusive particle!
	6-7
	Key diagram – The strong nuclear force

Key diagram – Alpha particle emission

Key diagram – Beta particle submission

	Photons
	What is a photon?

What is the energy of a photon?

How many photons does a light source emit every second?
	3.1.1 
	Electromagnetic waves

Photons
- Laser power
	8-9
	Maths skills – Photon energy

Key diagram – Electromagnetic waves

	Particles and antiparticles
	What is antimatter?

What happens when a particle and antiparticle meet?

Are anti-atoms possible?
	3.1.1 
	Antimatter

How science works – Brain imaging
Particles, antiparticles and E=mc2
How science works – The discovery of the positron
	10-12
	HSW – The discovery of new particles



	How particles interact
	What is an interaction?

What types of interaction are there?

What makes charged particles attract or repel each other?

What is an exchange particle?
	3.1.1 
	The electromagnetic force
- An interaction model

The weak nuclear force

Back to beta decay

Electron capture

How science works – The discovery of the W boson
	13-15
	Animation – Annihilation and pair production

Key diagram – W bosons in beta decay

Extension material – Matter matters

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions


	2 – Quarks and leptons

	The particle zoo
	How can we find new particles?

Can we predict new particles?

What are strange particles?
	3.1.1 
	Space invaders

How science works - An unusual prediction

A strange puzzle

About accelerators
	18-19
	Extension material – Is it sensible to spend so much money on discovering new particles?

	Particle Sorting
	How can we classify particles?

What are hadrons?

What are leptons?
	3.1.1 
	Classifying particles and antiparticles

Energy matters
- Baryons and mesons
	20-21
	HSW – Classifying particles

Key diagram – Table 1 – Particles and properties

	Leptons at work
	Are leptons elementary?

Are neutrinos all the same?

Why are lepton numbers important?
	3.1.1 
	Lepton collisions

Neutrino types

Lepton rules

How science works – The future of the universe?
	22-23
	

	Quarks and antiquarks
	What are strange particles?

What are quarks and how do we know they exist?

What quark changes happen in beta decay?

Why are there no antimesons?
	3.1.1 
	Strangeness

How science works – Observed and unobserved reactions
How science works – Evidence for quarks
The quark model

Quark combinations

Quarks and beta decay
	24-25
	Animation – Beta (β-and β+) decays

Key diagram – Strange particles

Key diagram – Table 1 – Quark properties

Key diagram – Quark combinations for the mesons

Key diagram – Quark changes in beta decay

	Conservation rules
	What is always conserved in a particle interaction?

What is sometimes conserved?

What is never conserved?
	3.1.1 
	Particles and properties

Are baryons and mesons conserved?

How science works – Big questions
	26-27
	

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions



	3 – Quantum phenomena

	Photoelectricity
	What is photoelectricity?

What is a photon?

How was the photon model established?
	3.1.2 
	The discovery of photoelectricity
- Puzzling problems

Einstein’s explanation of photoelectricity

How science works – Observing the photoelectric effect
	30-31
	Key diagram – Observing the photoelectric effect

Animation – The photoelectric effect

	More about photoelectricity
	Why was Einstein’s photon model revolutionary?

What is a quantum?

Why can’t an electron absorb several photons to escape from a metal?
	3.1.2 
	How science works – Into the quantum world 

More about conduction electrons

The vacuum photocell


	32-33
	Key diagram – Graph of EKmax against frequency

Maths skills – The photoelectric effect

Maths skills – Energy levels

	Collisions of electrons with atoms
	What do we mean by ionisation of an atom?

What do we mean by excitation of an atom?

What happens inside an atom when it becomes excited?
	3.1.2 
	Ionisation

How science works – Measuring ionisation energy
- The electron volt

Excitation by collision


	34-35
	

	Energy levels in atoms
	What are energy levels?

What happens when excited atoms ‘de-excite’?

How does a flourescent tube work?
	3.1.2 
	Electrons in atoms

De-excitation

Excitation using photons

Flourescence

How science works – Starting a flourescent tub;, Low energy light bulbs
	36-38
	Key diagram – De-excitation by photon emission

Key diagram – Excitation by photon absorption

Key diagram - Flourescence

	Energy levels and spectra
	What is a line spectrum?

Why do atoms emit chacteristic line spectra?

How do we calculate the wavelength of light for a given electron transition?
	3.1.2 
	A colourful spectrum

How science works – The Bohr atom
The discovery of helium


	39-40
	Animation – The line spectrum of a hydrogen atom

Key diagram – Electron transition in the hydrogen atom

	Wave particle duality
	Why do we say photons have a dual nature?

How do we know that matter particles have a dual nature?

Why can we change the wavelength of a matter particle but not of a photon?
	3.1.2 
	The dual nature of light

Matter waves

Evidence for de Broglie’s hypothesis

How science works – Energy levels explained; Quantum technology
	41-43
	Maths skills – Wave-particle duality

Simulation – Electron diffraction

HSW – Acceptance or rejection?

Extension material – Wave or particle: surely we know by now?

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
On your marks
Answers to Exam questions

	4 – Electric current

	Current and charge
	What is an electric current?

How can we calculate the charge flow in a circuit?

What are charge carriers?
	3.1.3 
	Electrical conduction

More about charge carriers

How science works - Rechargeable batteries

How science works – Physics and the human genome project
	46-47
	Key diagram – Convention for current

	Potential difference and power
	What do we mean by potential difference?

How can we calculate electrical power?

How do energy transfers take place in electrical devices?
	3.1.3 
	Energy and potential difference
- Energy transfer in different devices

Electrical power and current
	48-49
	Extension material – How fast do electrons travel?

	Resistance
	What causes electrical resistance?

When can we use Ohm’s law?

What is a superconductor?
	3.1.3 
	Definitions and laws
- Measurement of resistance

Resistivity

Superconductivity
	50-52
	Practical – Investigating resistivity

Simulation - Resistivity

Maths skills – Resistance

Key diagram – Graph of pd v current for a resistor

HSW – Superconductivity

Key diagram – Resistivity of a superconductor v temperature near the critical temperature

	Components and their characteristics
	How does the current through a filament lamp vary with pd?

What are the characteristics of a diode?

What can we use a thermistor for?
	3.1.3 
	Circuit diagrams

Investigating the characteristics of different components
- The diode

Resistance and temperature
	53-55
	Practical – The variable resistor
Key diagram – Current v pd for different components

Key diagram – Current v pd for a diode

Practical – Characteristics of a light-emitting diode

Practical - Thermistor

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions

	5 – Direct current circuits

	Circuit rules
	What are the rules for series and parallel circuits?

What are the principles behind these rules?

How do we use the rules in circuits?
	3.1.3 
	Current rules

Potential difference rules


	58-60
	HSW –Electric and hybrid cars
Key diagram – Adding potential differences

Components in parallel

	More about resistance
	How can we calculate resistances in series or parallel?

What is resistance heating?

How can we calculate the current and pds for each component in a circuit?
	3.1.3 
	Resistors in series

Resistors in parallel

Resistance heating
	61-63
	Maths skills – More about resistance

Practical – conservation of energy in a circuit

Practical – Investigating resistors

Key diagram – Resistors in series

Key diagram – Resistors in parallel

	Emf and internal resistance
	Why is the pd of a battery (or cell) in use less than its EMF?

How can we measure the internal resistance of a battery?

How much power is wasted in a battery?
	3.1.3 
	Internal resistance

Power

Measurement of internal resistance
	64-66
	Practical – Internal resistance

Practical – Measurement of the emf and the internal resistance of a battery

Simulation – Internal resistance

	More circuit calculations
	How do we calculate currents in circuits with;

resistors in series and parallel?

more than one cell?

diodes in the circuit?
	3.1.3 
	Circuits with a single cell and one or more resistors

Circuits with cells in series

Circuits with identical cells in parallel
- Solar panels

Diodes in circuits
	67-69
	Practical – Investigating cell combinations



	The potential divider
	What is a potential divider?

How can we supply a variable pd from a battery?

How can we design sensor circuits?
	3.1.3 
	The theory of the potential divider
- To supply a fixed pd
- To supply a variable pd

Sensor circuits
	70-71
	Simulation – Potential divider

Extension material – Could there ever be more sensors than insects in Britain?



	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
On your marks
Answers to Exam questions

	6 – Alternating currents

	Alternating current and power
	What is an alternating current?

What do we mean by the rms value of an alternating current?

How can we calculate the power supplied by an alternating current?
	3.1.3 
	Alternating current measurements

Observing alternating current

The heating effect of an alternating current

How science works – Inside a phone charger
	74-76
	Simulation – Oscilloscope

Maths skills – Alternating current & power
Key diagram – Variation of power with time for an alternating current

	Using an oscilloscope
	How do we use an oscilloscope as a dc voltmeter? 

How do we use it as an ac voltmeter?

How do we use an oscilloscope to measure frequency?
	3.1.3 


	How to use an oscilloscope

Using an oscilloscope as a dc voltmeter

Measuring the speed of ultrasound
	77-79
	Key diagram – Oscilloscope tube

Key diagram – Using an oscilloscope

Extension material – The oscilloscope – impossible or really really useful?

Practical – Using an oscilloscope

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions

	Unit Electronic Resources:
Answers to Exam questions


Unit 2 – Mechanics, Materials and Waves
	Topic


	Learning Objectives
	AQA Specification Reference
	Print Resources (Subheadings)
	Page Number
	Electronic Resources

	7 – Forces in equilibrium

	Vectors and Scalars
	What is a vector quantity?

How do we represent vectors?

How do we add and resolve vectors?
	3.2.1 
	Representing a vector
- Addition of vectors using a scale diagram
- Addition of two perpendicular vectors using a calculator

Resolving a vector into two perpendicular components
	90-93
	

	Balanced Forces 
	Why do we have to consider the direction in which a force acts?

When do two (or more) forces have no overall effect on a point object?

What is the parallelogram of forces?
	3.2.1 
	Equilibrium of a point object

Testing three forces in equilibrium
	94-96
	Practical - Coplanar forces

Key diagram - Testing three forces

Key diagram – The forces on a child on a swing



	The principle of moments
	Under what conditions does a force produce a turning effect?

How can the turning effect of a given force be increased?

What is required to balance a force that produces a turning effect?

Why is the centre of mass an important idea?
	3.2.1 
	Turning effects

The principle of moments

Centre of mass
- Centre of mass tests

Calculating the weight of a metre rule
	97-98
	Practical - The density of a metre ruler

Key diagram - Principle of moments

Maths Skills – Equilibrium



	More on moments
	What can we say about the support force on a pivoted body?

When a body in equilibrium is supported at two places, how much force is exerted on each support?

What is meant by a couple?
	3.2.1 
	Support forces
- Single support problems
- Two support problems

Couples
	99-100
	Extension material - Putting one’s foot down

Practical – Investigating the bridge crane



	Stability
	What is the difference between stable and unstable equilibrium?

When is a tilted object going to topple over?

Why is a vehicle more stable, the lower its centre of mass?
	3.2.1 
	Stable and unstable equilibrium

Tilting and toppling
- Tilting
- Toppling

On a slope
	101-103
	Key diagram – Unstable equilibrium

	Equilibrium rules
	What condition must apply to the forces on an object in equilibrium?

What condition must apply to the turning effects of the forces?

How can we apply these conditions to predict the forces acting on a body in equilibrium?
	3.2.1 
	Free body force diagrams

The triangle of forces

The conditions for equilibrium of a body
	104-107
	Animation - Inclined plane.

Key diagram - Free body diagram of a parked car on a slope

Key diagram - Block on a slope



	Statics calculations
	What are the important principles that always apply to a body in equilibrium?
	3.2.1 
	QUESTION SETS
	108-109
	

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions

	8 – On the move

	Speed and Velocity
	How does displacement differ from distance?

What is the difference between instantaneous speed and average speed?

When is it necessary to consider velocity rather than speed?
	3.2.1 
	Speed
- Motion at constant speed
- Motion at changing speed

Distance-time graphs

Velocity
- Displacement-time graphs
	112-113
	Key diagram – Changing speed


	Acceleration
	When do moving objects accelerate and decelerate?

Why is uniform acceleration a special case?

Why is acceleration considered to be a vector?
	3.2.1 
	Performance tests

Uniform acceleration

Non-uniform acceleration
	114-115
	

	Motion along a straight line at constant acceleration
	What is the difference between u and v?

How can we calculate the displacement of an object moving with uniform acceleration?

What else do we need to know to calculate the acceleration of an object if we know its displacement in a given time?
	3.2.1 
	The dynamics equations for constant acceleration
- Using a speed-time graph to find the distance moved
	116-118
	Animation – Speed -time graphs and equations of motion.

Practical - Acceleration

HSW - Equation of motion



	Free fall
	What does ‘free fall’ mean?

How does the velocity  of a freely falling object change as it falls?

Do objects of different masses or sizes all fall with the same acceleration?
	3.2.1 
	Experimental tests
- Does a heavy object fall faster than a light object?

How science works – The inclined plane test
Acceleration due to gravity

How science works - Practical

	119-121
	HSW - Falling Mass

Key diagram - Investigating free fall

Key diagram - A graph of s against t2
Practical - Investigating the motion of a freely-falling object



	Motion graphs
	What is the difference between a distance-time graph and a displacement-time graph?

What does the gradient of a velocity-time graph represent?

What does the area under a velocity-time graph represent?
	3.2.1 
	The difference between a distance-time graph and a displacement-time graph

The difference between a speed-time graph and a velocity-time graph
	122-123
	

	More calculations on motion along a straight line
	How do we calculate the motion of an object with constant acceleration if its velocity reverses?
Should the overall motion be broken down into stages?
How do we use signs to work out if an object is moving forwards or backwards?
	3.2.1 
	Motion along a straight line at constant acceleration

Two-stage problems
	124-125
	

	Projectile Motion 1
	Why is the acceleration of a projectile always vertically downwards?

What is the horizontal component of a vertical vector?

What is the effect of gravity on horizontal speed?
	3.2.1 
	Vertical projection

Horizontal projection
- Investigating horizontal projection
- The projectile path of a ball projected horizontally
	126-127
	Extension material - Projectiles

Key diagram - Horizontal projection



	Projectile Motion 2
	Where else do we meet projectile motion?

What would happen if we could switch gravity off?
	3.2.1 
	Projectile-like motion

Imagination at work
	128-129
	Animation - Projectiles.

Maths Skills - Projectiles



	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions

	9 – Motion and force

	Force and acceleration
	What does a resultant force always produce?

What would happen to a body that was already in motion if there was no resultant force acting on it?

How is weight different from mass?
	3.2.1 
	Motion without force
- Newton’s first law of motion

Investigating force and motion

How science works – Why does a heavy object fall at the same rate as a lighter object?
Weight
	132-134
	HSW - Galileo to Newton

Key diagram - Investigating force and motion



	Using F=ma
	How do we apply F=ma when the forces on an object are in opposite directions?

Why do you experience less support as an ascending lift stops?

Are there any situations in which F=ma cannot be applied?
	3.2.1 
	Two forces in opposite directions
- Towing a trailer
- Rocket problems
- Lift problems
Further F=ma problems
- Pulley problems
- Sliding down a slope
	135-137
	Practical - Force and mass

Maths Skills - F = ma
Key diagram - Sliding down a slope
Key diagram – Rocket launch

Key diagram – In a lift
Key diagram – Pulley problems
HSW - Data analysis



	Terminal speed
	Why does the speed reach a maximum when a driving force is still acting?

What do we mean by a drag force?

What determines the terminal speed of a falling object or a vehicle?
	3.2.1 
	Motion of an object falling in a fluid

Motion of a powered vehicle

How science works - Hydrofoil physics
	138-139
	Practical – Investigating terminal speed
Key diagram – Vehicle power


	On the road
	What is happening to a vehicle’s speed whilst a driver is reacting to a hazard ahead?

What is the difference between braking distance and stopping distance?

How do road conditions affect these distances?
	3.2.1 
	Stopping distances

How science works – Skidding
- Testing friction
How science works - More about braking distance
	140-142
	Key diagram – Stopping distances 
Key diagram – Stopping and starting


	Vehicle safety
	In a road accident, what can we say about the force on a moving body if it is suddenly stopped?

What should be increased to give a smaller deceleration from a given speed?

Which design features attempt to achieve this in a modern vehicle? 
	3.2.1 
	Impact forces
- Measuring impacts
- Contact time and imapct time

How science works – how much acceleration or deceleration can a person withstand?

How science works – Car safety features
	143-145
	Simulation - Stopping distance.

HSW - Safe driving

Extension material - Vehicle safety

Practical - Sports shoes



	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
Answers to Exam questions

	10 – Work, energy and power

	Work and energy
	What is energy and how do we measure it?

Does energy ever disappear?

What is meant by work (in the scientific sense)?
	3.2.1 
	Energy rules

Forces at work

Force and displacement

Force-distance graphs
	148-150
	Key diagram - Using joules



	Kinetic energy and potential energy
	When an object is lifted, what happens to the work done on it?
If it is then allowed to fall, what energy change takes place?

What is the effect on the kinetic energy of a car if its speed is doubled?
	3.2.1 
	Kinetic energy

Potential energy

Energy changes involving kinetic and potential energy
- A pendulum bob
- A fairground vehicle of mass m on a downward track
	151-152
	Practical - Table tennis ball

	Power
	Which physical quantities are involved in power?

How could you develop more power as you go up a flight of stairs?

Why is a 100W light bulb more powerful than a 40W light bulb when each works at the same mains voltage?
	3.2.1 
	Power and energy

Power measurements
- Muscle power
- Electrical power

Engine power

How science works -  Juggernaut physics
	153-154
	Key diagram - Engine power

Maths Skills - Work, energy and power



	Energy and efficiency
	What force is mainly responsible for energy ‘loss’ when mechanical energy is converted from one form to another?

Into what form of energy is wasted energy almost always converted?

Can any device ever achieve 100% efficiency?
	3.2.1 
	Machines at work

Efficiency measures

How science works – Improving efficiency
	155-156
	Key diagram - Using pulleys

Extension material - The escalator



	Renewable energy
	How much power can we generate from different renewable energy resources?

Could we meet all our energy needs from renewable energy resources?

Can we meet our demand for energy  and cut carbon emissions at the same time?
	3.2.1 
	- Wind power
- Water power
- Solar power

Renewable energy overview
	157-159
	HSW – Wind energy

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
On your marks
Answers to Exam questions

	11 – Materials

	Density
	How do we define density?

What is the unit of density?

How do we measure the density of an object?
	3.2.2 
	Density and its measurement

How science works – More about units
Density measurements
1 – A regular solid
2 – A liquid
3 – An irregular solid
- Density of alloys
	162-163
	

	Springs
	Is there any limit to the linear graph of force against extension for a spring?

What is the meaning of spring constant, and in what unit is it measured?

If the extension of a spring is doubled, how much more energy does it store?
	3.2.2 
	Hooke’s law

Spring combinations
- Springs in parallel
- Springs in series

The energy stored in a stretched spring
	164-166
	Practical - Springs

Key diagram - Testing the extension of a spring

Key diagram - Two springs in parallel

Key diagram - Two springs in series



	Deformation of solids
	How is stress related to force, and strain to extension?

What is meant by tensile?

Why do we bother with stress and strain, when force and extension are more easily measured?
	3.2.2 
	Force and solid materials
Stress and strain
Stress-strain curves for different materials
	167-169
	Practical - The Young modulus

Simulation - Stress and strain

Key diagram - Stress v strain for a metal wire 
Key diagram – Graph of extension v weight for various materials

	More about stress and strain
	If a metal wire is stretched to a point below its elastic limit and then unloaded, does it return to its original length?
What happens when a metal wire is stretched beyond its elastic limit and then unloaded?

How does the deformation of other materials such as rubber and polythene compare with a metal wire?
	3.2.2 
	Loading and unloading of different materials

How science works – Cross-links
Strain energy
1 – Metal wire (or spring)
2 – Rubber band
3 – Polythene

How science works – Check your tyre pressure
	170-171
	Key diagram - Loading and unloading of different materials

Maths Skills - Young modulus

Extension material - Scaling up: the bigger they are, the harder they fall



	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
On your marks
Answers to Exam questions

	12 – Waves

	Waves and vibrations
	What are the differences between transverse and longitudinal waves?

What is a plane-polarised wave?

What physical test can distinguish transverse waves from longitudinal waves?
	3.2.3 
	Types of waves

Longitudinal and transverse waves

Polarisation

How science works – Good reception

	174-175
	Key diagram – Longitudinal waves on a slinky
Key diagram – Polarisers



	Measuring waves
	What is meant by the amplitude of a wave?

Between which two points can the wavelength be measured?

How is the frequency of a wave calculated from its period?
	3.2.3 
	Key terms

Wave speed

Phase difference
	176-177
	Key diagram - Parts of a wave

Practical - Speed of sound in a solid

Practical - Speed of sound



	Wave Properties 1
	What causes waves to refract when they pass across a boundary?

In which direction do light waves bend when they travel out of glass and into air?

What do we mean by diffraction?
	3.2.3 
	Reflection

Refraction

Diffraction
- Dish design
	178-179
	Key diagram - Effect of the gap width

HSW - Sound and noise



	Wave Properties 2
	What feature of two waves must combine in order to produce reinforcement?

What is the phase difference between two waves if they produce maximum cancellation?

Why is total cancellation rarely achieved in practice?
	3.2.3 
	The principle of superposition
- Further examples of superposition
1 - Stationary waves on a rope
2 - Water waves in a ripple tank
Tests using microwaves
	180-181
	HSW - Two Source Interference using Microwaves

Key diagram - Interference of microwaves



	Stationary and Progressive Waves
	What is the necessary condition for the formation of a stationary wave?

Is a stationary wave formed by superposition?

Why are nodes formed in fixed positions?
	3.2.3 
	Formation of stationary waves

Explanation of stationary waves

More examples of stationary waves
1 – Sound in a pipe
2 – Using microwaves
	182-183
	Practical - Stationary waves



	More about stationary waves on strings
	What boundary condition must be satisfied at both ends of the string?

What is the simplest possible stationary wave pattern that can be formed?

How do the frequencies of the overtones compare with the fundamental frequency? 
	3.2.3 
	Stationary waves on a vibrating string
- Explanation of the stationary wave patterns on a vibrating string

How science works -  Making music
	184-185
	Animation – Stationary waves
Key diagram - Stationary waves on a string

Practical - Vibrations of a stretched wire

Extension material - Understanding stationary waves

Maths Skills - Standing (or stationary) waves on strings

	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
On your marks
Answers to Exam questions

	13 - Optics

	Refraction of light
	What do we mean by rays?

What is Snell’s law?

Does refraction differ for a light ray travelling from a transparent substance into air?
	3.2.3 
	Investigating the refraction of light by glass
- Comparing ‘glass to air’ refraction with ‘air to glass’ refraction
- Refraction of a light ray by a prism
	188-189
	

	More about refraction
	What happens to the speed of light waves when they enter a material such as water?

How is refractive index related to the speed of light waves?

Why does a glass prism split sunlight into the colours of a spectrum?
	3.2.3 
	Explaining refraction

Refraction at a boundary between two transparent substances

The white light spectrum
	190-192
	Practical - Refraction

Practical – Investigating the refractive of water
Animation - Refraction.

Maths Skills – Refraction
Key diagram – Explaining refraction


	Total internal reflection
	What are the conditions for total internal reflection?

How is the critical angle related to refractive index?

Why do diamonds sparkle?
	3.2.3 
	Investigating total internal reflection

How science works - Optical fibres
	193-195
	HSW - Secure data transmission

Key diagram - Total internal reflection



	Double slit interference
	What is the general condition for the formation of a bright fringe?

Are Young’s fringes equally spaced?

What factors could be (i) increased or (ii) decreased, to increase the fringe spacing?
	3.2.3 
	How science works – Young’s double slits experiment
The theory of the double slits equation
	196-198
	Key diagram - Young's double slit experiment

Practical - Two source interference

Key diagram - Theory of the double slits experiment



	More about interference
	What are coherent sources?

Why are slits used, rather than two separate light sources, in Young’s double slits experiment?

What are the roles of diffraction, and interference, when producing Young’s fringes?
	3.2.3 
	Coherence

Wavelength and colour

Light sources

How science works – DVDs
White light fringes

	199-201
	

	Diffraction
	Why is diffraction of light important in the design of optical instruments?

How does the single slit diffraction pattern compare with the pattern of Young’s fringes?

What is the effect of the single slit pattern on the brightness of Young’s fringes?
	3.2.3 
	Observing diffraction

More about single slit diffraction

How science works -  Microscopes and diffraction
Single slit diffraction and Young’s fringes
	202-204
	Practical - Properties of microwaves

Key diagram - Intensity distribution for Young's fringes



	The diffraction grating
	Why does a diffraction grating diffract monochromatic light in certain directions only?

If a coarser grating is used, what is the effect on the number of diffracted beams produced and on the spread of each diffracted beam?

How can we determine the grating spacing for any given grating, if it is not known?
	3.2.3 
	Testing a diffraction grating

The diffraction grating equation

How science works – Diffraction gratings in action
Types of spectra
- Continuous spectra
- Line emission spectra
- Line absorption spectra
	205-207
	Maths Skills - Interference

Key diagram - Formation of the first order wavefront

Practical - The diffraction grating

Simulation - Diffraction grating.

Extension material - Old Physics principles are still in use today

Key diagram - The nth order wavefront



	Chapter Electronic Resources:
Chapter map

Weblinks

Test yourself
On your marks
Answers to Exam questions

	Unit Electronic Resources:
Answers to Exam questions
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