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GCSE Physics to GCE Physics – Specification mapping
The purpose of this document is to demonstrate the overlap between GCSE and GCE. For an effective progression through to A level, it will be useful if centres establish a baseline point from which to build on. The mapping document should enable teachers to streamline the teaching and get to the A level content within the first two weeks of term. This will serve two purposes:
a) Students will actually feel they are learning something new and maintain their interest in the subject. 
b) Students will be able to discover very early on in the course whether Physics A level is really a 
suitable subject choice for them.
The following are some suggestions for how to use this resource:
1. post GCSE exams – if your school brings back the Year 11s after their exams
1. induction weeks at the start of 6th Form
1. setting summer homework in preparation for 6th Form
1. levelling the baseline of all students from their range of International GCSE qualifications.





	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics 

	9.	be able to use the equations for uniformly accelerated motion in one dimension:





15.	understand how to make use of the independence of vertical and horizontal motion of a projectile moving freely under gravity

	Topic 2: Motion and Forces
2.6	Recall and use the equations:
a)(average) speed (metre per second, m/s) = distance(metre, m) ÷ time (s)
b) distance travelled (metre, m) = average speed (metre per second, m/s) × time (s)
2.8	Recall and use the equation:
	acceleration (metre per second squared, m/s2) = change in velocity (metre per second, m/s) ÷ time taken (second, s)

2.9	Use the equation:
	(final velocity)2 ((metre/second)2, (m/s)2) – (initial velocity)2((metre/second)2, (m/s)2) = 2 × acceleration (metre per second squared, m/s2) × distance (metre, m)






	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics 

	10.	be able to draw and interpret displacement-time, velocity-time and acceleration-time graphs
11.	know the physical quantities derived from the slopes and areas of displacement-time, velocity-time and acceleration-time graphs, including cases of non-uniform acceleration and understand how to use the quantities
	Topic 2: Motion and Forces
2.7	Analyse distance/time graphs including determination of speed 	from the gradient
2.10	Analyse velocity/time graphs to:
a) compare acceleration from gradients qualitatively
b) calculate the acceleration from the gradient (for uniform acceleration only)
c) determine the distance travelled using the area between the graph line and the time axis (for uniform acceleration only)

	12.	understand scalar and vector quantities and know examples of each type of quantity and recognise vector notation
	Topic 2: Motion and Forces
2.1	Explain that a scalar quantity has magnitude (size) but no specific 	direction
2.2	Explain that a vector quantity has both magnitude (size) and a 	specific direction
2.3	Explain the difference between vector and scalar quantities
2.4	Recall vector and scalar quantities, including: 	displacement/distance, velocity/speed, acceleration, force, 	weight/mass, momentum, energy
2.5	Recall that velocity is speed in a stated direction

	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics

	13.	be able to resolve a vector into two components at right angles to each other by drawing and by calculation
14.	be able to find the resultant of two coplanar vectors at any angle to each other by drawing, and at right angles to each other by calculation

	Topic 9: Forces and their effects
9.3	Use vector diagrams to illustrate resolution of forces, a net force, and equilibrium situations (scale drawings only)

	16.	be able to draw and interpret free-body force diagrams to represent forces on a particle or on an extended but rigid body
	Topic 9: Forces and their effects
9.4	Draw and use free body force diagrams 
9.5	Explain examples of the forces acting on an isolated solid object or a system where several forces lead to a resultant force on an object and the special case of balanced forces when the resultant force is zero






	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics 

	17.	be able to use the equation , and understand how 	to use this equation in situations where m is constant 	(Newton’s second law of motion), including Newton’s first 	law of motion where a = 0, objects at rest or travelling at 	constant velocity
	Use of the term terminal velocity is expected
	Topic 2: Motion and Forces
2.14	Recall Newton’s first law and use it in the following situations:
a) where the resultant force on a body is zero, i.e. the body is moving at a constant velocity or is at rest
b) where the resultant force is not zero, i.e. the speed and/or direction of the body change(s)
2.15	Recall and use Newton’s second law as:
force (newton, N) = mass (kilogram, kg) × acceleration (metre per second squared, m/s2)

2.19	Core Practical: Investigate the relationship between force, mass 	and acceleration by varying the masses added to trolleys





	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics 

	18.	be able to use the equations for gravitational field strength  and weight 
	Topic 2: Motion and Forces
2.13	Recall that the acceleration, g, in free fall is 10 m/s2 and be able to 	estimate the magnitudes of everyday accelerations
2.16	Define weight, recall and use the equation:
	weight (newton, N) = mass (kilogram, kg) × gravitational field strength (newton per kilogram, N/kg)

2.17	Describe how weight is measured
2.18	Describe the relationship between the weight of a body and the 	gravitational field strength

	19.	CORE PRACTICAL 1: Determine the acceleration of a freely-falling object.
	Topic 2: Motion and Forces
2.11	Describe a range of laboratory methods for determining the 	speeds of objects such as the use of light gates

	20.	know and understand Newton’s third law of motion and know the properties of pairs of forces in an interaction between two bodies and the axis of rotation
	Topic 2: Motion and Forces
2.23	Recall and apply Newton’s third law both to equilibrium situations 	and to collision interactions and relate it to the conservation 	of momentum in collisions



	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics 

	21.	understand that momentum is defined as 
	Topic 2: Motion and Forces
2.24	Define momentum, recall and use the equation:
	momentum (kilogram metre per second, kg m/s) = mass (kilogram, kg) × velocity (metre per second, m/s)

2.25	Describe examples of momentum in collisions

	22.	know the principle of conservation of linear momentum, understand how to relate this to Newton’s laws of motion and understand how to apply this to problems in one dimension
	Topic 2: Motion and Forces
2.26	Use Newton’s second law as:
	force (newton, N) = change in momentum (kilogram metre per second, kg m/s) ÷ time (second, s)


	23.	be able to use the equation for the moment of a force, moment of force  where x is the perpendicular distance between the line of action of the force
	Topic 9: Forces and their effects
9.6P	Describe situations where forces can cause rotation
9.7P	Recall and use the equation:
	moment of a force (newton metre, N m) = force (newton, N) × distance normal to the direction of the force (metre, m)

	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics

	24.	be able to use the concept of centre of gravity of an extended body and apply the principle of moments to an extended body in equilibrium
	Topic 9: Forces and their effects
9.8P	Recall and use the principle of moments in situations where rotational forces are in equilibrium:
		the sum of clockwise moments = the sum of anti-clockwise 	moments for rotational forces in equilibrium

	25.	be able to use the equation for work , including calculations when the force is not along the line of motion
	Topic 8: Energy – forces doing work
8.5	Describe how to measure the work done by a force and understand that energy transferred (joule, J) is equal to work done (joule, J)
8.6	Recall and use the equation:
	work done (joule, J) = force (newton, N) × distance moved in the direction of the force (metre, m)

8.7	Describe and calculate the changes in energy involved when a system is changed by work done by forces




	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics

	26.	be able to use the equation  for the kinetic energy of a body
	Topic 3: Conservation of Energy
3.2	Recall and use the equation to calculate the amounts of energy associated with a moving object:
	kinetic energy (joule, J) =½ × mass (kilogram, kg) × (speed)2 ((metre/second)2, (m/s)2)



	27.	be able to use the equation  for the difference in gravitational potential energy near the Earth’s surface
	Topic 3: Conservation of Energy
3.1	Recall and use the equation to calculate the change in gravitational PE when an object is raised above the ground:
	change in gravitational potential energy (joule, J) = mass (kilogram, kg) × gravitational field strength (newton per kilogram, N/kg) × change in vertical height (metre, m)





	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics

	28.	know, and understand how to apply, the principle of conservation of energy including use of work done, gravitational potential energy and kinetic energy
	Topic 3: Conservation of Energy
3.3	Draw and interpret diagrams to represent energy transfers
3.4	Explain what is meant by conservation of energy
3.5	Analyse the changes involved in the way energy is stored when a system changes, including:
a) an object projected upwards or up a slope
b) a moving object hitting an obstacle
c) an object being accelerated by a constant force
d) a vehicle slowing down
e) bringing water to a boil in an electric kettle
3.6	Explain that where there are energy transfers in a closed system there is no net change to the total energy in that system
3.7	Explain that mechanical processes become wasteful when they cause a rise in temperature so dissipating energy in heating the surroundings
3.8	Explain, using examples, how in all system changes energy is dissipated so that it is stored in less useful ways





	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics

	28.	know, and understand how to apply, the principle of conservation of energy including use of work done, gravitational potential energy and kinetic energy (con’t)
	Topic 8: Energy – forces doing work
8.3	Explain that where there are energy transfers in a closed system 	there is no net change to the total energy in that system
8.4	Identify the different ways that the energy of a system can be 	changed
a. through work done by forces
b. in electrical equipment
c. in heating

	29.	be able to use the equations relating power, time and energy transferred or work done  and 
	Topic 8: Energy – forces doing work
8.12	Define power as the rate at which energy is transferred and use 	examples to explain this definition
8.13	Recall and use the equation:
	power (watt, W) = work done (joule, J) ÷ time taken (second, s)

8.14	Recall that one watt is equal to one joule per second, J/s 





	GCE Physics  - Topic 2 – Mechanics
	GCSE Physics

	30.	be able to use the equations

	and


	Topic 8: Energy – forces doing work
8.15	Recall and use the equation:







	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	31.	understand that electric current is the rate of flow of charged particles and be able to use the equation 
	Topic 10: Electricity and circuits
10.1	Describe the structure of the atom, limited to the position, mass 	and charge of protons, neutrons and electrons
10.8	Explain that an electric current as the rate of flow of charge and 	the current in metals is a flow of electrons
10.9	Recall and use the equation:
	charge (coulomb, C) = current (ampere, A) × time (second, s)


	32.	understand how to use the equation 
	Topic 10: Electricity and circuits
10.5	Explain that potential difference (voltage) is the energy transferred 	per unit charge passed and hence that the volt is a joule per 	coulomb
10.6	Recall and use the equation:
	energy transferred (joule, J) = charge moved (coulomb, C) × potential difference (volt, V)






	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	33.	understand that resistance is defined by  and that Ohm’s law is a special case when I ∝ V for constant temperature
	Topic 10: Electricity and circuits
10.12	Explain how changing the resistance in a circuit changes the current 	and how this can be achieved using a variable resistor
10.13	Recall and use the equation:
	potential difference (volt, V) = current (ampere, A) × resistance (ohm, Ω)

10.17	Core Practical: Construct electrical circuits to:
a. investigate the relationship between potential difference, current and resistance for a resistor and a filament lamp
b. test series and parallel circuits using resistors and filament lamps




	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	34.	understand how the distribution of current in a circuit is a consequence of charge conservation
	Topic 10: Electricity and circuits
10.2	Draw and use electric circuit diagrams representing them with the 	conventions of positive and negative terminals, and the symbols that 	represent cells, including batteries, switches, voltmeters, ammeters, 	resistors, variable resistors, lamps, motors, diodes, thermistors, 	LDRs and LEDs
10.3	Describe the differences between series and parallel circuits
10.7	Recall that an ammeter is connected in series with a component to 	measure the current, in amp, in the component
10.11	Recall that current is conserved at a junction in a circuit

	35.	understand how the distribution of potential differences in a circuit is a consequence of energy conservation
	Topic 10: Electricity and circuits
10.2	Draw and use electric circuit diagrams representing them with the 	conventions of positive and negative terminals, and the symbols that 	represent cells, including batteries, switches, voltmeters, ammeters, 	resistors, variable resistors, lamps, motors, diodes, thermistors, 	LDRs and LEDs
10.4	Recall that a voltmeter is connected in parallel with a component to 	measure the potential difference (voltage), in volt, across it
10.10	Describe that when a closed circuit includes a source of potential 	difference there will be a current in the circuit

	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	36.	be able to derive the equations for combining resistances in series and parallel using the principles of charge and energy conservation, and be able to use these equations
	10.14	Explain why, if two resistors are in series, the net resistance is 	increased, whereas with two in parallel the net resistance is 	decreased

	37.	be able to use the equations , and be able to derive and use related equations, e.g.  and
	10.27	Use the equation:
	energy transferred (joule, J) = current (ampere, A) × potential difference (volt, V) × time (second, s)

10.28	Describe power as the energy transferred per second and recall that 	it is measured in watt
10.29	Recall and use the equation:
	power (watt, W) = energy transferred (joule, J) ÷ time taken (second, s)






	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	38.	understand how to sketch, recognise and interpret current-potential difference graphs for components, including ohmic conductors, filament bulbs, thermistors and diodes
	Topic 10: Electricity and circuits
10.17	Core Practical: Construct electrical circuits to:
a. investigate the relationship between potential difference, current and resistance for a resistor and a filament lamp
b. test series and parallel circuits using resistors and filament lamps

10.18	Explain how current varies with potential difference for the following 	devices and how this relates to resistance
a. filament lamps
b. diodes
c. fixed resistors
10.21	Explain how the design and use of circuits can be used to explore 	the variation of resistance in the following devices
a. filament lamps
b. diodes
c. thermistors
d. LDRs





	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	39.	be able to use the equation 
40.	CORE PRACTICAL 2: Determine the electrical resistivity of a material.
	Topic 10: Electricity and circuits
10.2	Draw and use electric circuit diagrams representing them with the 	conventions of positive and negative terminals, and the symbols that 	represent cells, including batteries, switches, voltmeters, ammeters, 	resistors, variable resistors, lamps, motors, diodes, thermistors, 	LDRs and LEDs
10.4	Recall that a voltmeter is connected in parallel with a component to 	measure the potential difference (voltage), in volt, across it
10.7	Recall that an ammeter is connected in series with a component to 	measure the current, in amp, in the component
10.16	Explain the design and construction of series circuits for testing and 	measuring






	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	43.	understand the principles of a potential divider circuit and understand how to calculate potential differences and resistances in such a circuit
	Topic 10: Electricity and circuits
10.2	Draw and use electric circuit diagrams representing them with the 	conventions of positive and negative terminals, and the symbols that 	represent cells, including batteries, switches, voltmeters, ammeters, 	resistors, variable resistors, lamps, motors, diodes, thermistors, 	LDRs and LEDs
10.3	Describe the differences between series and parallel circuits
10.4	Recall that a voltmeter is connected in parallel with a component to 	measure the potential difference (voltage), in volt, across it
10.15	Calculate the currents, potential differences and resistances in series 	circuits

	44.	be able to analyse potential divider circuits where one resistance is variable including thermistors and light dependent resistors (LDRs)
	Topic 10: Electricity and circuits
10.2	Draw and use electric circuit diagrams representing them with the 	conventions of positive and negative terminals, and the symbols that 	represent cells
10.4	Recall that a voltmeter is connected in parallel with a component to 	measure the potential difference (voltage), in volt, across it
10.19	Describe how the resistance of a light-dependent resistor (LDR) varies 	with light intensity
10.20	Describe how the resistance of a thermistor varies with change of 	temperature (negative temperature coefficient thermistors only)

	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	46.	CORE PRACTICAL 3: Determine the e.m.f. and internal resistance of an electrical cell.
	Topic 10: Electricity and circuits
10.2	Draw and use electric circuit diagrams representing them with the 	conventions of positive and negative terminals, and the symbols that 	represent cells, including batteries, switches, voltmeters, ammeters, 	resistors, variable resistors, lamps, motors, diodes, thermistors, 	LDRs and LEDs
10.4	Recall that a voltmeter is connected in parallel with a component to 	measure the potential difference (voltage), in volt, across it
10.7	Recall that an ammeter is connected in series with a component to 	measure the current, in amp, in the component




	GCE Physics  - Topic 3 – Electric Circuits
	GCSE Physics

	47.	understand how changes of resistance with temperature may be modelled in terms of lattice vibrations and number of conduction electrons and understand how to apply this model to metallic conductors and negative temperature coefficient thermistors
	Topic 10: Electricity and circuits
10.20	Describe how the resistance of a thermistor varies with change of 	temperature (negative temperature coefficient thermistors only)
10.22	Recall that, when there is an electric current in a resistor, there is an 	energy transfer which heats the resistor
10.23	Explain that electrical energy is dissipated as thermal energy in the 	surroundings when an electrical current does work against electrical 	resistance
10.24	Explain the energy transfer (in 10.22 above) as the result of collisions 	between electrons and the ions in the lattice
10.25	Explain ways of reducing unwanted energy transfer through low 	resistance wires
10.26	Describe the advantages and disadvantages of the heating effect of 	an electric current

	48.	understand how changes of resistance with illumination may be modelled in terms of the number of conduction electrons and understand how to apply this model to LDRs.
	Topic 10: Electricity and circuits
10.19	Describe how the resistance of a light-dependent resistor (LDR) varies 	with light intensity





	GCE Physics  - Topic 4 - Materials
	GCSE Physics

	49.	be able to use the equation density 
	Topic 14: Particle Model
14.1 Use a simple kinetic theory model to explain the different states of 	matter (solids, liquids and gases) in terms of the movement and 	arrangement of particles
14.2 Recall and use the equation:
	density (kilogram per cubic metre, kg/m3) = mass (kilogram, kg) ÷ volume (cubic metre, m3)

14.3 	Core Practical: Investigate the densities of solid and liquids 
14.4 	Explain the differences in density between the different states of 	matter in terms of the arrangements of the atoms or molecules




	GCE Physics  - Topic 4 - Materials
	GCSE Physics

	50.	understand how to use the relationship upthrust = weight of fluid displaced
51.	
a. be able to use the equation for viscous drag (Stokes’ Law), . 
b. understand that this equation applies only to small spherical objects moving at low speeds with laminar flow (or in the absence of turbulent flow) and that viscosity is temperature dependent

52.	CORE PRACTICAL 4: Use a falling-ball method to determine the viscosity of a liquid.


	Topic 15: Forces and matter
15.15P Explain why an object in a fluid is subject to an upwards 	force (upthrust) and relate this to examples including objects 	that are fully immersed in a fluid (liquid or gas) or partially 	immersed in a liquid
15.16P  Recall that the upthrust is equal to the weight of fluid displaced
15.17P  Explain how the factors (upthrust, weight, density of fluid) 	influence whether an object will float or sink






	GCE Physics  - Topic 4 - Materials
	GCSE Physics

	53.	be able to use the Hooke’s law equation, , where k is the stiffness of the object
	Topic 15: Forces and matter
15.1	Explain, using springs and other elastic objects, that stretching, 	bending or compressing an object requires more than one force
15.2	Describe the difference between elastic and inelastic distortion
15.3	Recall and use the equation for linear elastic distortion including 	calculating the spring constant:
	force exerted on a spring (newton, N) = spring constant (newton per metre, N/m) × extension (metre, m) 

	55.	
a. be able to draw and interpret force-extension and force-compression graphs
b. understand the terms limit of proportionality, elastic limit, yield point, elastic deformation and plastic deformation and be able to apply them to these graphs
56.	be able to draw and interpret tensile or compressive stress-strain graphs, and understand the term breaking stress
57.	CORE PRACTICAL 5: Determine the Young modulus of a material
	Topic 15: Forces and matter
15.5	Describe the difference between linear and non-linear relationships 	between force and extension
15.6	Core Practical: Investigate the extension and work done when 	applying forces to a spring




	GCE Physics  - Topic 4 - Materials
	GCSE Physics

	58.	be able to calculate the elastic strain energy Eel in a deformed material sample, using the equation  , and from the area under the force-extension graph
	The estimation of area and hence energy change for both linear and non-linear force-extension graphs is expected.
	Topic 15: Forces and matter
15.4	Use the equation to calculate the work done in stretching a spring:
	energy transferred in stretching (joules, J) = 0.5 × spring constant (newton per metre, N/m) × (extension (metre, m))2







	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	59.	understand the terms amplitude, frequency, period, speed and wavelength
	Topic 4: Waves
4.3	Define and use the terms frequency and wavelength as applied to 	waves
4.4	Use the terms amplitude, period, wave velocity and wavefront as 	applied to waves


	60.	be able to use the wave equation 
	Topic 4: Waves
4.6	Recall and use both the equations below for all waves:
	wave speed (metre/second, m/s) = frequency (hertz, Hz) ×wavelength (metre, m)

	wave speed (metre/second, m/s) = distance (metre, m) ÷time (second, s)






	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	61.	be able to describe longitudinal waves in terms of pressure variation and the displacement of molecules
62.	be able to describe transverse waves
63.	be able to draw and interpret graphs representing transverse and longitudinal waves including standing/stationary waves
	Topic 4: Waves
4.1	Recall that waves transfer energy and information without transferring matter
4.5	Describe the difference between longitudinal and transverse waves by referring to sound, electromagnetic, seismic and water waves


	64.	CORE PRACTICAL 6: Determine the speed of sound in air using a 2-beam oscilloscope, signal generator, speaker and microphone.
	Topic 4: Waves
4.6	Recall and use both the equations below for all waves:
	wave speed (metre/second, m/s) = frequency (hertz, Hz) ×wavelength (metre, m)

	wave speed (metre/second, m/s) = distance (metre, m) ÷time (second, s)

4.7	Describe how to measure the velocity of sound in air and ripples on water surfaces





	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	65.	know and understand what is meant by wavefront, coherence, path difference, superposition, interference and phase
	Topic 4: Waves
4.4	Use the terms amplitude, period, wave velocity and wavefront as 	applied to waves

	67.	know what is meant by a standing/stationary wave and understand how such a wave is formed, know how to identify nodes and antinodes
	Topic 4: Waves
4.9P	Describe the effects of
a. reflection
b. refraction
c. transmission
d. absorption of waves at material interfaces

	68.	be able to use the equation for the speed of a transverse wave on a string

69.	CORE PRACTICAL 7: Investigate the effects of length, tension and mass per unit length on the frequency of a vibrating string or wire.
	Topic 4: Waves
4.17	Core Practical: Investigate the suitability of equipment to measure 	the speed, frequency and wavelength of a wave in a solid and a 	fluid


	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	71.	know and understand that at the interface between medium 1 and medium 2 where refractive index is 
72.	be able to calculate critical angle using 
	Topic 4: Waves
4.10	Explain how waves will be refracted at a boundary in terms of the 	change of direction and speed
4.11	Recall that different substances may absorb, transmit, refract 	or reflect waves in ways that vary with wavelength
4.16P	Describe how changes, if any, in velocity, frequency and 	wavelength, in the transmission of sound waves from one medium 	to another are inter-related
Topic 5: Light and the electromagnetic spectrum
5.1P	Explain, with the aid of ray diagrams, reflection, refraction and 	total internal reflection (TIR), including the law of reflection and 	critical angle
[bookmark: _GoBack]5.9		Core Practical: Investigate refraction in rectangular glass blocks in 	terms of the interaction of electromagnetic waves with matter

	73.	be able to predict whether total internal reflection will occur at an interface
	Topic 5: Light and the electromagnetic spectrum
5.1P		Explain, with the aid of ray diagrams, reflection, refraction and 	total internal reflection (TIR), including the law of reflection and 	critical angle



	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	74.	understand how to measure the refractive index of a solid material
	Topic 5: Light and the electromagnetic spectrum
5.9	Core Practical: Investigate refraction in rectangular glass blocks in terms of the interaction of electromagnetic waves with matter

	75.	understand the term focal length of converging and diverging lenses
76.	be able to use ray diagrams to trace the path of light through a lens and locate the position of an image
	Topic 5: Light and the electromagnetic spectrum
5.5P	Use ray diagrams to show the similarities and differences in the refraction of light by converging and diverging lenses

	77.	be able to use the equation power of a lens 
78.	understand that for thin lenses in combination …….
	Topic 5: Light and the electromagnetic spectrum
5.4P	Relate the power of a lens to its focal length and shape


	79.	know and understand the terms real image and virtual image
	Topic 5: Light and the electromagnetic spectrum
5.6P	Explain the effects of different types of lens in producing real and 	virtual images






	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	88.	understand that waves can be transmitted and reflected at an interface between media
	Topic 4: Waves
4.10	Explain how waves will be refracted at a boundary in terms of the 	change of direction and speed
4.11	Recall that different substances may absorb, transmit, refract 	or reflect waves in ways that vary with wavelength
4.16P	Describe how changes, if any, in velocity, frequency and 	wavelength, in the transmission of sound waves from one medium 	to another are inter-related

	89.	understand how a pulse-echo technique can provide information about the position of an object and how the amount of information obtained may be limited by the wavelength of the radiation or by the duration of pulses
	Topic 4: Waves
4.8P	Calculate depth or distance from time and wave velocity 
4.15P	Explain uses of ultrasound and infrasound, including 
a. sonar 
b. foetal scanning 
c. exploration of the Earth’s core




	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	90.	understand how the behaviour of electromagnetic radiation can be described in terms of a wave model and a photon model, and how these models developed over time
	Topic 5: Light and the electromagnetic spectrum
5.7	Recall that all electromagnetic waves are transverse, that they 	travel at the same speed in a vacuum
5.8	Explain, with examples, that all electromagnetic waves transfer 	energy from source to observer
5.10	Recall the main groupings of the continuous electromagnetic 	spectrum including (in order) radio waves, microwaves, infrared, 	visible (including the colours of the visible spectrum), ultraviolet, x-	rays and gamma rays
5.11	Describe the electromagnetic spectrum as continuous from radio 	waves to gamma rays and that the radiations within it can be 	grouped in order of decreasing wavelength and increasing 	frequency

	92.	understand that the absorption of a photon can result in the emission of a photoelectron
	Topic 5: Light and the electromagnetic spectrum
5.24	Recall that changes in atoms and nuclei can 
a. generate radiations over a wide frequency range
b. be caused by absorption of a range of radiations





	GCE Physics  - Topic 5 – Wave and Particle Nature of Light
	GCSE Physics

	96.	understand atomic line spectra in terms of transitions between discrete energy levels and understand how to calculate the frequency of radiation that could be emitted or absorbed in a transition between energy levels.
	Topic 6: Radioactivity
6.1	Describe an atom as a positively charged nucleus, consisting of 	protons and neutrons, surrounded by negatively charged 	electrons, with the nuclear radius much smaller than that of the 	atom and with almost all of the mass in the nucleus
6.7	Recall that in each atom its electrons orbit the nucleus at different 	set distances from the nucleus
6.8	Explain that electrons change orbit when there is absorption or 	emission of electromagnetic radiation
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