[image: ][image: ][image: ][image: ][image: ]
International GCSE Physics to GCE Physics – Specification mapping
The purpose of this document is to demonstrate the overlap between International 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 International 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
	International GCSE Physics 

	9.	Be able to use the equations for uniformly accelerated motion in one dimension.
	Topic 1(b): Movement and Position
1.4 	Know and use the formula linking average speed, distance moved and time taken.

1.5 	practical: investigate the motion of everyday objects such as toy cars or tennis balls.

1.6 	Know and use the formula linking acceleration, change in velocity and time taken.

1.10 	use the formula linking final speed, initial speed, acceleration and distance moved:
	(final speed)2 = (initial speed)2 + (2 × acceleration × distance moved)




	GCE Physics
Topic 2 – Mechanics
	International 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 1(b): Movement and Position
1.3 	Plot and explain distance−time graphs.

1.7 	Plot and explain velocity-time graphs.

1.8 	Determine acceleration from the gradient of a velocity−time graph.

1.9	Determine the distance travelled from the area between a velocity−time graph and the time axis.





	GCE Physics
Topic 2 – Mechanics
	International GCSE Physics

	12.	Understand scalar and vector quantities and know examples of each type of quantity and recognise vector notation.

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.

15. 	Understand how to make use of the independence of vertical and horizontal motion of a projectile moving freely under gravity.
	Topic 1(b): Movement and Position
1.13	Understand how vector quantities differ from scalar quantities.

1.14	Understand that force is a vector quantity.





	GCE Physics
Topic 2 – Mechanics
	International GCSE Physics

	16. 	Be able to draw and interpret free-body force diagrams to represent forces on a particle or on an extended but rigid body.

17. 	Be able to use the equation ΣF = ma, 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.

18. 	Be able to use the equations for gravitational field strength  and weight .

19. 	CORE PRACTICAL 1: Determine the acceleration of a freely-falling object.

	Topic 1(b): Movement and Position
1.11	Describe the effects of forces between bodies such as changes in speed, shape or direction.

1.12	Identify different types of force such as gravitational or electrostatic.

1.15 	Calculate the resultant force of forces that act along a line.

1.16 	Know that friction is a force that opposes motion.

1.17 	Know and use the formula linking unbalanced force, mass and acceleration.

1.18 	Know and use the formula linking weight, mass and gravitational field strength.

1.21 	Describe the forces acting on falling objects (and explain why falling objects reach a terminal velocity).




	GCE Physics
Topic 2 – Mechanics
	International GCSE Physics

	20. 	Know and understand Newton’s third law of motion and know the properties of pairs of forces in an interaction between two bodies.

21. 	Understand that momentum is defined as .

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 1(c): Forces, movement, shape and momentum
1.25P 	Know and use the formula linking momentum, mass and velocity.

1.26P 	Use the idea of momentum to explain safety features.

1.27P 	Use the conservation of momentum to calculate the mass, velocity or momentum of objects.

1.28P	Use the formula linking force, change in momentum and time taken.

1.29P 	Demonstrate an understanding of Newton’s third law.




	GCE Physics
Topic 2 – Mechanics
	International GCSE Physics

	23. 	Be able to use the equation for the moment of a force, , where x is the perpendicular distance between the line of action of the force and the axis of rotation.

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 1(c): Forces, movement, shape and momentum
1.30P 	Know and use the formula linking the moment of a force and its perpendicular distance from the pivot.

1.31P 	Know that the weight of a body acts through its centre of gravity.

1.32P 	Use the principle of moments for a simple system of parallel forces acting in one plane.

1.33P 	Understand how the upward forces on a light beam, supported at its ends, vary with the position of a heavy object placed on the beam.





	GCE Physics
Topic 2 – Mechanics
	International GCSE Physics

	25. 	Be able to use the equation for work, including calculations when the force is not along the line of motion.





26. 	Be able to use the equation  for the kinetic energy of a body.

27. 	Be able to use the equation  for the difference in gravitational potential energy near the Earth’s surface.

	Topic 4(c): Work and power
4.11 	Know and use the relationship between work done, force and distance moved in the direction of the force:
	work done = force × distance moved

4.12 	Know that work done is equal to energy transferred.

4.14 	Know and use the relationship:
	kinetic energy =1/2 × mass × speed2

4.13 	Know and use the relationship between gravitational potential energy, mass, gravitational field strength and height:
	gravitational potential energy = mass × gravitational field strength × height






	GCE Physics
Topic 2 – Mechanics
	International 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 4(b): Energy transfers
4.2 	Describe energy transfers involving energy stores:
	• energy stores: chemical, kinetic, gravitational, elastic, thermal, magnetic, electrostatic, nuclear
	• energy transfers: mechanically, electrically, by heating, by radiation (light and sound)

4.3 	Use the principle of conservation of energy.
Topic 4(c): Work and power
4.15 	Understand how conservation of energy produces a link between 	gravitational potential energy, kinetic energy and work.






	GCE Physics
Topic 2 – Mechanics
	International GCSE Physics

	29. 	Be able to use the equations relating power, time and energy transferred or work done  and .



30. 	Be able to use the equations



	Topic 4(c): Work and power
4.16 	Describe power as the rate of transfer of energy or the rate of doing work.

4.17 	Use the relationship between power, work done (energy transferred) and time taken.

Topic 4(b): Energy transfers
4.4 	Know and use the relationship between efficiency, useful energy output and total energy output.

4.5 	Describe a variety of everyday and scientific devices and situations, explaining the transfer of the input energy in terms of the above relationship, including their representation by Sankey diagrams.






	GCE Physics
Topic 3: Electric Circuits
	International GCSE Physics

	31. 	Understand that electric current is the rate of flow of charged particles and be able to use the equation 



32. 	Understand how to use the equation 






33. 	Understand that resistance is defined by  and that Ohm’s law is a special case when I ∝ V for constant temperature.
	Topic 2(c): Energy and voltage in circuits
2.14 	Know that current is the rate of flow of charge.

2.15 	Know and use the relationship between charge, current and time:
	charge = current × time

2.20 	Know that: 
	• voltage is the energy transferred per unit charge passed 
	• the volt is a joule per coulomb. 

2.21 	Know and use the relationship between energy transferred, charge and voltage:
	energy transferred = charge × voltage

2.13 	Know and use the relationship between voltage, current and resistance:
	voltage = current × resistance



	GCE Physics
Topic 3: Electric Circuits
	International GCSE Physics

	34. 	Understand how the distribution of current in a circuit is a consequence of charge conservation.

35. 	Understand how the distribution of potential differences in a circuit is a consequence of energy conservation.

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.
	Topic 2(c): Energy and voltage in circuits
2.17 	Understand why current is conserved at a junction in a circuit.


2.18 	Know that the voltage across two components connected in parallel is the same.


	37. 	Be able to use the equations ,  and be able to derive and use related equations, e.g.  and 


	Topic 2(b): Mains electricity
2.4 	Know and use the relationship between power, current and voltage:
	power = current × voltage
	and apply the relationship to the selection of appropriate fuses.

2.5 	Use the relationship between energy transferred, current, voltage and time:
	energy transferred = current × voltage × time


	GCE Physics
Topic 3: Electric Circuits
	International GCSE Physics

	38. 	Understand how to sketch, recognise and interpret current-potential difference graphs for components, including ohmic conductors, filament bulbs, thermistors and diodes.

39. 	Be able to use the equation 
	Topic 2(c): Energy and voltage in circuits
2.9 	Describe how current varies with voltage in wires, resistors, metal filament lamps and diodes, and how to investigate this experimentally.


	40. 	CORE PRACTICAL 2: Determine the electrical resistivity of a material. 

41. 	Be able to use  to explain the large range of resistivities of different materials.

	Topic 2(c): Energy and voltage in circuits
2.8 	Understand how the current in a series circuit depends on the applied voltage and the number and nature of other components.

2.10 	Describe the qualitative effect of changing resistance on the current in a circuit.

2.16 	Know that electric current in solid metallic conductors is a flow of negatively charged electrons.






	GCE Physics
Topic 3: Electric Circuits
	International GCSE Physics

	42. 	Understand how the potential along a uniform current-carrying wire varies with the distance along it.

43. 	Understand the principles of a potential divider circuit and understand how to calculate potential differences and resistances in such a circuit.

44. 	Be able to analyse potential divider circuits where one resistance is variable including thermistors and light dependent resistors (LDRs).

	Topic 2(c): Energy and voltage in circuits
2.19 	Calculate the currents, voltages and resistances of two resistive components connected in a series circuit.





	GCE Physics
Topic 3: Electric Circuits
	International 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.

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 2(b): Mains electricity
2.3 	Understand why a current in a resistor results in the electrical transfer of energy and an increase in temperature, and how this can be used in a variety of domestic contexts.

Topic 2(c): Energy and voltage in circuits
2.11 	Describe the qualitative variation of resistance of light-dependent resistors (LDRs) with illumination and thermistors with temperature.




	
	GCE Physics
Topic 4: Materials
	International GCSE Physics

	49. 	Be able to use the equation density 

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 5(b): Density and pressure
5.3 	Know and use the relationship between density, mass and volume.

5.4 	Practical: investigate density using direct measurements of mass and volume.

Topic 1(c): Forces, movement, shape and momentum
1.16 	Know that friction is a force that opposes motion.

1.21	Describe the forces acting on falling objects (and explain why falling objects reach a terminal velocity).





	GCE Physics
Topic 4: Materials
	International GCSE Physics

	53. 	Be able to use the Hooke’s law equation, , where k is the stiffness of the object.

54. 	Understand how to use the relationships
	● (tensile or compressive) stress = force/cross-sectional area
	● (tensile or compressive) strain = change in length/original length
	● Young modulus = stress/strain
	Topic 1(c): Forces, movement, shape and momentum
1.22 	Practical: investigate how extension varies with applied force for helical springs, metal wires and rubber bands.

1.23 	Know that the initial linear region of a force-extension graph is associated with Hooke’s law.

1.24 	Describe elastic behaviour as the ability of a material to recover its original shape after the forces causing deformation have been removed.





	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	59. 	Understand the terms amplitude, frequency, period, speed and wavelength.

60. 	Be able to use the wave equation 

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 3(b): Properties of waves
3.2 	Explain the difference between longitudinal and transverse waves.

3.3 	Know the definitions of amplitude, wavefront, frequency, wavelength and period of a wave.

3.4 	Know that waves transfer energy and information without transferring matter

3.5 	Know and use the relationship between the speed, frequency and wavelength of a wave.
	wave speed = frequency × wavelength

3.6 	Use the relationship between frequency and time period.

3.7 	Use the above relationships in different contexts including sound waves and electromagnetic waves.





	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	64. 	CORE PRACTICAL 6: Determine the speed of sound in air using a 2-beam oscilloscope, signal generator, speaker and microphone.

65. 	Know and understand what is meant by wavefront, coherence, path difference, superposition, interference and phase.

66. 	Be able to use the relationship between phase difference and path difference.
	Topic 3(b): Light and sound
3.25P 	Practical: investigate the speed of sound in air.

3.26P 	Understand how an oscilloscope and microphone can be used to display a sound wave.

3.27P 	Practical: investigate the frequency of a sound wave using an oscilloscope.

	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.

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 3(b): Properties of waves
3.9 	Explain that all waves can be reflected and refracted.


	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	70. 	Be able to use the equation intensity of radiation 

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 

73. 	Be able to predict whether total internal reflection will occur at an interface.

74. 	Understand how to measure the refractive index of a solid material.

	Topic 3(c): The electromagnetic spectrum
3.10 	Know that light is part of a continuous electromagnetic spectrum that includes radio, microwave, infrared, visible, ultraviolet, x-ray and gamma ray radiations and that all these waves travel at the same speed in free space.

Topic 3(d): Light and sound
3.14 	Know that light waves are transverse waves and that they can be reflected and refracted.

3.15 	Use the law of reflection (the angle of incidence equals the angle of reflection).

3.16 	Draw ray diagrams to illustrate reflection and refraction.

3.17 	Practical: investigate the refraction of light, using rectangular blocks, semi-circular blocks and triangular prisms.




	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	70. 	Be able to use the equation intensity of radiation 

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 

73. 	Be able to predict whether total internal reflection will occur at an interface.

74. 	Understand how to measure the refractive index of a solid material.

	Topic 3(d): Light and sound
3.18 	Know and use the relationship between refractive index, angle of incidence and angle of refraction.

3.19 	Practical: investigate the refractive index of glass, using a glass block.

3.20 	Describe the role of total internal reflection in transmitting information along optical fibres and in prisms.

[bookmark: _GoBack]3.21 	Explain the meaning of critical angle c.

3.22 	Know and use the relationship between critical angle and refractive index.






	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	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.

77. 	Be able to use the equation power of a lens 

78. 	Understand that for thin lenses in combination 
P = P1+P2+P3+…

	Topic 3(d): Light and sound
3.14 	Know that light waves are transverse waves and that they can be reflected and refracted.

3.15 	Use the law of reflection (the angle of incidence equals the angle of reflection).

3.16 	Draw ray diagrams to illustrate reflection and refraction.






	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	82. 	Understand what is meant by plane polarisation.

83. 	Understand what is meant by diffraction and use Huygens’ construction to explain what happens to a wave when it meets a slit or an obstacle.

84. 	Be able to use  for a diffraction grating.

85. 	CORE PRACTICAL 8: Determine the wavelength of light from a laser or other light source using a diffraction grating.

86. 	Understand how diffraction experiments provide evidence for the wave nature of electrons.

	Topic 3(b): Properties of waves
3.2 	Explain the difference between longitudinal and transverse waves.

3.3 	Know the definitions of amplitude, wavefront, frequency, wavelength and period of a wave.

3.4 	Know that waves transfer energy and information without transferring matter.






	GCE Physics
Topic 5: Waves and Particle Nature of Light
	International GCSE Physics

	87. 	Be able to use the de Broglie equation 

88. 	Understand that waves can be transmitted and reflected at an interface between media.

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.

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 7(b): Radioactivity
7.2 	Describe the structure of an atom in terms of protons, neutrons and electrons and use symbols to describe particular nuclei.

Topic 3(c): The electromagnetic spectrum
3.10 	Know that light is part of a continuous electromagnetic spectrum that includes radio, microwave, infrared, visible, ultraviolet, x-ray and gamma ray radiations and that all these waves travel at the same speed in free space.

3.11	Know the order of the electromagnetic spectrum in terms of decreasing wavelength and increasing frequency, including the colours of the visible spectrum.
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