
The Threshold Concepts in Physics are of universal application and are embedded throughout the curriculum. They  underpin physics learning and assessment
The threshold concepts are:

1 The use of models, as in the particle model of matter or the wave models of light and sound
2 The concept of causation in explaining links, such as the link between resultant forces and acceleration, or changes in nuclei and radioactivity
3 The phenomenom of action at a distance, an the related concept of a field, e.g. gravitational, electrical and magnetic fields
4 The idea that differences are the drivers of change, e.g. potential difference being necessary for a current to flow, temperature difference for heat transfer
5 That proportionality is an important aspect of many of the models in science, e.g. F = ma, Hooke's Law
6 That physical laws and models are expressed in mathematical form

3.1 Particles 
and radiation

Summary of AQA Specification Learning Outcomes
Year Topic Lesson

3.2.1 Particles
3.2.1.1 Constituents of the atom Simple model of the aton: protons, neutrons, electrons. Charges and masses in SI and relative units 12 11 1

Proton number Z, nucleon number A, nuclide notation. Isotopes and use of isotopic data 12 1 1
Specific charge 12 1 1

3.2.1.2 Stable and unstable nuclei The characteristics of the strong nuclear force 12 1 2
Unstable nuclei: alpha and beta decay, equations including the need for the neutrimo 12 1 2
Neutrino hypothesised to account for conservation of energy 12 1 2

3.2.1.3 Particles, antparticles and photons For every particle, there is a corresponding antparticle 12 1 3
The electron volt as a unit of energy 12 1 3
Particle and antiparticle masses, charge and energy in MeV 12 1 3
Photon model of electromagnetic radiation, the Planck constant, E = hf 12 1 4
Annihilation, pair production and the energies involved 12 1 4

3.2.1.4 Particle interactions Four fundamental interactions: gravity, electromagnetic, weak nuclear, strong nuclear 12 1 5
Concept of exchange particles to explain forces between elementary particles (knowledge of gluon, Z zero and graviton not tested) 12 1 5
Virtual photons as the exchmage particle of the electromagnetic force 12 1 5
Weak interaction limited to beta minus, beta plus, electron capture, electron-proton collision; W plus and W minus as the exchange particles 12 1 5
Simple diagrams (Feynman diagrams) to represent particle interactions 12 1 5

3.2.1.5 Classification of particles Hadrons subject to strong interaction 12 1 6
Two classes of hadrons; baryons (proton, antiproton, neutron, antineutron) and mesons (pions and kaons) 12 1 6
Proton as the only stable batyon 12 1 6
Pion as the exchange particle for the strong interaction 12 1 6
Kaon as a particle that can decay into pions 12 1 6
Leptons subject to the weak interaction 12 1 7
Leptons; electron and muon types only and their antiparticles 12 1 7
Lepton number as a quantum number, conserved separately for electron and muon types 12 1 7
Muon as a particle that decays into an electron 12 1 7
Strnage particle as particles that are produced through the strong interaction and decay through the weak interaction, e.g. kaons 12 1 8
Strangeness as a quantum number to reflect that strange particles are always produced in pairs 12 1 8
Conservation of strangeness in strong interactions 12 1 8
Strangeness can change by 0, +1 or -1 in weak interactions 12 1 8
Appreciation that particle physics relies on the collaborative efforts of large teams of scientists and engineers to validate new knowledge 12 1 8

3.2.1.6 Quarks and antiquarks Properties of quarks and antiquarks; charge, baryon number and strangeness (up, down and strange quarks and their antiquarks only) 12 1 9
Quark combinations for baryons (proton, antiproton, neutron, antineutron) and mesons (pions and kaons) 12 1 9
Decay of the neutron interms of a change in quark structure 12 1 9

3.2.1.7 Applications of conservation laws Change of quark structure in beta-minus and beta-plus decay 12 1 10
Application of conservation laws for charge, baryon number, lepton number (electron and muon) and strangeness to determine allowed and forbidden interactions and to 
determine the identity of unknown particles (necessary data will be provided in questions for particles outside those specified) 12 1 10
Recocognition that energy/mass and momentum are also conserved in particle interactions 12 1 10

3.2.2 Electromagnetic radiation and quantum phenomena
3.2.2.1 The photoelectric effect Photoelectric effect threshold frequency; photon explanation for threshold frequency 12 1 11

Work function, maximum KE 12 1 12
Use of the photoelectric equation 12 1 12
Explanation of why photoelectrons are produced with a range of KE up to a maximum 12 1 12
Stopping potential 12 1 13

3.2.2.2 Collisions of electrons with atoms Ionisation and excitation; understanding ionisation and excitation in a fluorescent tube 12 1 14



3.2.2.3 Energy levels and photon emission Line spectra as evidence for transitions between discrete energy levels in atoms 12 1 15. 16
hf = E2 - E1 12 1 15, 16

3.2.2.4 Wave-particle duality Knowledge that electron diffraction suggests that particles possess wave properties and the photoelectric effect suggests EM waves have particle propertios 12 1 17, 18
De Broglie wavelength 12 1 17, 18
Students should be able to explain why the amount of diffraction changes when the momentum of the particle changes 12 1 17, 18
Appreciation of how the knowledge and understanding of the nature of matter changes over time 12 1 17, 18
Appreciation  that such changes need to be evaluated through peer review and validated by the scientific community 12 1 17, 18

3.5 Electricity
Summary of AQA Specification Learning Outcomes

Year Topic Lesson
3.5.1 Current electricity

3.5.1.1 Basics of electricity Electric current as the rate of flow of charge; potential difference as the work done per unit charge between two points in a circuit 12 2 1
I = DQ/Dt ; V = W/Q 12 2 1
Resistance defined as R = V/I 12 2 1

3.5.1.2 Current -voltage characteristics Recognise and explain the shapes of I-V characteristics for an ohmic conductor, a filament lamp and a diode (may be represented by V-I graphs) 12 2 2, 3, 4
Use of a potential divider circuit to obtain characteristics 12 2 2, 3, 4

 Ohm's law as a special case where I  V under constant physical conditions 12 2 2, 3, 4
The use of a ballast resistor when obtaining a diode charcteristic 12 2 2, 3, 4
The Drude model as an explanation for the shape of the filament bulb characteristic 12 2 2, 3, 4
Understand that ammeters and voltmeters are treated as ideal unless otherwise stated 12 2 2, 3, 4

3.5.1.3 Resistivity Resistivity, r = RA/L 12 2 5
Qualitative description offeffect of temperature on resistivity /resistancefor metal conductors and negative temperature coefficient thermistors 12 2 5
Superconductivity as a property of materials that have zero resistivity below a critical temperature that depends on the material (critical field not assessed) 12 2 6
Applications of superconductors to include the production of strong magnetic fields and the reduction of energy loss in power transmission 12 2 6

Required practical 5 Determination of the resistivity of a wire using a micrometer, ammeter and voltmeter 12
3.5.1.4 Circuits Kirchhoff's first law (current), conservation of charge (not in AQA specification) 12 2 7

Kirchhoff's second law (p.d.), conservation of energy (not in AQA specification) 12 2 8
Equivalent resistance of resistor networks (resistors in series and parallel) 12 2 9
Energy and power equations 12 2 10

Circuit relationships between current, p.d. and resistance including cells in series and parallel (taught in terms of Kirchhoff's laws, not series and parallel) 12 2 11. 12
3.5.1.5 Potential divider The potential divider to supply constant of variable potential difference from a power supply 12 2 13

Examples should include the use of variable resistors, thermistors and LDRs in the potential divider 12 2 14
3.5.1.6 Electromotive force and internal resistance Terminal p.d., emf. 12 2 15

Students should be able to understand and perform calculations for circuits with non-negligible internal resistance 12 2 16
Required practical 6 Investigation of the emf and internal resistance of electric cells and batteries by measuring the variation of terminal p.d. with current 12

3.3 Waves Summary of AQA Specification Learning Outcomes Year Topic Lesson
3.3.1 Progressive and stationary waves

3.3.1.1 Progressive waves Oscillation of the particles of the medium 12 3 1
Amplitude, frequency, wavelength, wave speed, Phase, phase difference, wavespeed equation, frequency and time period as reciprocal quantities 12 3 1
Phase differencse may be measured in  angles (radians and degrees) or as fractions of a cycle 12 3 2

3.3.1.2 Longitudinal and transverse waves Nature of longitudinal and transverse waves. Examples to include sound, electromagnetic waves and waves on a string 12 3 3

Students should know the direction of displacement of particles/fields wrt direction of energy transfer and that all EM wave travel at the same speed in vacuum 12 3 3

Polarisation as evidence for the nature of transverse waves (Malus' Law not required) 12 3 3
Applications of polarisers to include Polaroid material and the alignment of aerials for transmission and reception 12 3 3

3.3.1.3 Principle of superposition of waves and the The formation of a stationary wave by two waves of the same amplitude and frequency travelling in opposite directions 12 3 4
formation of stantionary waves Nodes and antnodes on strings 12 3 4

Students should know a graphical explanation of the formation of stationary waves 12 3 4

Knowledge of stationary waves on a string (described in terms of harmonics, not overtones) and those produced by microwaves and sound should be considered
12 3 5

Variation of the frequency of stationary waves on a string with length, tension and mass per unit length of the string 12 3 6
Required practical activity 1 Investigation into the variation of the frequency of stationary waves on a string with length, tension and mass per unit length of the string 12

3.3.2 Refraction,diffraction and interference
3.3.2.1 Interference Path difference, coherence 12 3 7, 8



Interference and diffraction using a laser as a source of monochromatic light 12 3 7, 8
Young's double-slit experiment; the use of two coherent sources or the use of a single slits to produce an interference pattern 12 3 7, 8
Young's slit formula to calculate fringe spacing 12 3 7, 8
Production of interference pattern with white light 12 3 7, 8
Students should show an awareness of safety issues with lasers 12 3 7, 8
Students should be able to explain interference produced with sound and electromagnetic waves 12 3 7, 8
Students should have an appreciation of how knowledge and understanding of the nature of EM radiation has changed over time 12 3 7, 8

Required practical activity 2 Investigation of interference effects to include the Young's slits experiment and interference by a diffraction grating 11
3.3.2.2 Diffraction Appearance of the diffraction pattern from a single slit using monochromatic and white light 12 3 9

Qualitative treatment of how a single-slit diffraction pattern changes with wavelength and slit width 12 3 9
Plane transmission diffraction grating at normal incidence 12 3 10
Derivation of nl = d sinq 12 3 10
Applications of diffraction gratings (spectrometer will not be tested) 12 3 10

3.3.2.3 Refraction Refractive index of a substance n = c/cs 12 3 11
Recall that refractive index of air approximately 1 12 3 11
Snell's law of refraction for a boundary 12 3 11
Total internal relection, critical angle 12 3 12
Simple treatment of fibre optics including function of the cladding (optic fibres will be limited to step-index only) 12 3 13
Material (chromatic) and modal dispersion 12 3 13
Understanding of the principles and consequences of pulse broadening and absorption 12 3 13

3.4 Mechanics 
and materials

Summary of AQA Specification Learning Outcomes

Year Topic Lesson
3.4.1 Force, energy and momentum

3.4.1.1 Scalars and vectors Nature of scalar and vetor quantities to include; velocity/speed, mass, force, weight, acceleration, displacement/distance 12 4 1
Addition of vectors by calculation or scale drawing 12 4 1
Resolution of vectors into perpendicular components, e.g. horizontal and vertical, parallel and perpendicular (to an inclined plane) 12 4 1
Conditions for equilibrium for two or three coplanar forces acting at a point 12 4 2, 3
appreciation of the meaning of equilibrium in the context of an object at rest or moving with constant velocity 12 4 2, 3
Students should be able to solve equilibrium problems either by resolving forces or by using  a closed vector triangle 12 4 2, 3

3.4.1.2 Moments Moment of a force about a point. Moment = force x perpendicular distance from the point to the line of action of the force 12 4 4, 5, 6
Couple as a pair of equal and opposite coplanar forces 12 4 4, 5, 6
Principle of moments 12 4 4, 5, 6
Centre of mass. Knowledge that the position of the centre of mass of a uniform regular solid is at its centre 12 4 4, 5, 6

3.4.1.3 Motion along a straight line Distance/displacement, speed/velocity, acceleration. Calculations involving average and instantaneous speeds and velocities 12 4 7
Representation by graphical methods of uniform and non-uniform acceleration, significance of area between curve and time axis and gradients 12 4 7
s-t, v-t, a-t graphs for a bouncing ball 12 4 8
Equations for uniform acceleration (suvat) 12 4 9, 10
Acceleration due to gravity. 12 4 9, 10

Required practical activity 3 Determination of g by a freefall method 12
3.4.1.4 Projectile motion Independence of horizontal and vertical motion 12 4 11, 12

Qualitative treatment of friction (distinction between static and dynamic friction not tested) 12 4 13
Qualitative treatment of lift and drag forces 12 4 13
Terminal speed; knowledge that air resistance increases with speed 12 4 13
Qualitative understanding of the effect of air resistance on the tracjectory of a projectile and on the factors that effect the maximum speed of a vehicle 12 4 13

3.4.1.5 Newton's laws of motion Knowledge and application of the three laws of motion 12 4 14. 15
F = ma for situations where the mass is constant 12 4 14, 15

3.4.1.6 Momentum Definition as momentum = mass x velocity 12 4 16
Conservation of linear momentum (applied to problems in one dimension) 12 4 16
Force = rate of change of momentum 12 4 17
Impulse = change in momentum 12 4 17
Significance of the area under a force-time graph (area = impulse = change in momentum) including forces that vary with time 12 4 17
Impact forces as related to contact times,e.g. kicking a football, packaging, crumple zones 12 4 18
Appreciation of momentum conservation issues in the context of ethical transport design 12 4 18

3.4.1.7 Work, energy and power Energy transferred, W = Fs cosq 12 4 19



Power = rate of doing work = rate of energy transfer (= Fv for a vehicle traveling at constant velocity) 12 4 19
Significance of the area under a force- displacement graph (work) 12 4 19
Efficiency as a ratio or a percentage 12 4 19

3.4.1.8 Conservation of energy Principle of conservation of energy 12 4 20
Quantitative and qualitative application of energy conservation to examples involving gravitational potential energy, kinetic energy, elastic potential energy and work done 
against resistive forces 12 4 20
Appreciation of energy conservation issues in the context of ethical transport design 12 4 20

3.4.2 Materials
3.4.2.1 Bulk properties of solids Density 12 4 21

Hooke's law, limit of proportionality, elastic limit, elastic deformation, plastic deformation 12 4 22
F = , k as stiffness and spring constant 12 4 22
Energy stored = area under force-extension gragh = 1/2FDl 12 4 22
Description of plastic behaviour, fracture and brittle behaviour linked to force extension graphs 12 4 23
Quantitative and qualitative application of energy conservation to examples involving elastic strain energy and energy to deform 12 4 23
Elastic potential energy transformed to kinetic and gravitational potential energy 12 4
Tensile stress and tensile strain 12 4 24
Interpretation of simple stress-strain curves 12 4 24
Breaking stress, UTS 12 4 24

3.4.2.2 The Young modulus Young modulus = tensile stress/tensile strain 12 4 25
Use of stress-strain curves to find the Young modulus 12 4 25

Required practical activity 4 Determination of the Young modulus by a simple method 12

4.6 Further 
mechanics

Summary of AQA Specification Learning Outcomes
Year Topic Lesson

3.6.1 Periodic motion
3.6.1.1 Circular motion Radian measure of angle 12/13 5 1

Angular speed/velocity 12/13 5 1
Motion in a circular path at constant speed implies there is an acceleration and requires a resultant (centripetal) force 12/13 5 2
Centripetal force and acceleration 12/13 5 2
Examples of circular motion in horizontal and vertical situations including conical pendulums and banked tracks 12/13 5 3,4

3.6.1.2 Simple harmonic motion (SHM) Condition for SHM; defining eqation for SHM a =  w^2x 12/13 5 5
Graphical representation for displacement, velocity and acceleration with time 12/13 5 5
Time dependent equations for displacement, velocity and acceleration 12/13 5 6,7
Graphical techniques, e.g. velocity from the gradient of a displacement time gragh 12/13 5 6,7
Mathematical techniques; velocity as the first differential of displacement, acceleration as the second differential 12/13 5 6,7
Maximum speed = wA 12/13 5 6,7
Maximum acceleration = w^2A 12/13 5 6,7

3.6.1.3 Simple harmonic systems Study of a mass-spring system 12/13 5 8,9
Study of a simple pendulum 12/13 5 8,9
Examples of other harmonic  oscillators, e.g. liquid in U-tubes 12/13 5 8,9
Variation of potential, kinetic and total energy with time 12/13 5 8,9
Velocity wrt displacement, derived from energy considerations 12/13 5 8,9

Required practical 7 Investigation into shm with  a mass-spring system and a pendulum 12/13
3.6.1.3 Forced vibrations and resonance Qualitative treatment of free and forced vibrations 12/13 5 10

Resonance and the effect of damping on the sharpness of the resonance 12/13 5 10
Examples of these effects in mechanical systems and situations involving stationary waves 12/13 5 10

Working scientifically Learning Outcomes Taught throughout course
WS 1 Development of scientific thinking Students should be able to:

WS 1.1
Understand how scientific methods and 
theories develop over time

 Give examples to show how scienƟfic methodsand theories have changed over Ɵme, e.g. the atomic model

Explain, with an example, why new data from experiments and observations led to changes in models and theories
Decide whether or not given data supports a particular theory

WS 1.2  Use a variety of models such as Recognise/draw/interpret diagrams
representational, spatial, descriptive, Translate from data to a representation with a model
computational and mathematical to solve Use models in explanations, or match features of a model to the data from experiments or observations that the model explains



problems, make predictions and to develop Make predictions or calculate quantities based on the model or show its limitations
scientific explanations and understanding of Make predictions or calculate quantities based on the model or show its limitations
familiar and unfamiliar facts. Give examples of ways in which a model can be tested by experimentation of observation

WS 1.3 Appreciate the power and limitations of Explain why data is needed to answer scientific questions and why it might be uncertain,incomplete or not available
science and consider any ethical issues which Outline a simple ethical argument on the rights and wrongs of a new technology
may arise.

WS 1.4  Explain everyday and technological Describe and explain specified examples of the technological application of science
applications of science; evaluate associated Describe and evaluate, with the help of data, methods that can be used to tackle problems caused by human impacts on the environment
personal, social, economic and environmental
implications; and make decisions based on the
evaluation of evidence and arguments.

WS 1.5  Evaluate risks both in practical science Give examples to show that there are hazards associated with science-based technologies that have to be considered alongside the benefits
and the wider societal context, including 
perception of risk in relation to data and 
consequences

Suggest reasons why the perception of risk is often very different from the measured risk, e.g. voluntary vs imposed risks, familiar vs unfamiliar risks, visible vs invisible risks

WS 1.6 Recognise the importance of peer Explain that the process of peer review helps to detect false claims and to establish a concensus about which claims should be regarded as valid
review of results and of communicating results Explain that reports of scientific developments in the popular media are not subject to peer review and may be oversimplified, inaccurate or biased
to a range of audiences.

WS 2 Experimental skills and strategies Students should be able to:
WS 2.1 Use scientific theories and explanations to Suggest a hypothesis to explain given observations or data

develop hypotheses

WS 2.2 Plan experiments or devise procedures to make Describe a practical procedure for a specified purpose
observations, produce or characterise a substance,Explain why a given practical procedure is well designed for its specified purpose
test hypotheses, check data or explore Explain the need to manipulate and control variables
phenomena Identify in a given context: the independent variable, the dependent variable, control variables, and explain why control variables are kept the same

Apply understanding of apparatus and techniques to suggest a procedure for a specified purpose

WS 2.3 Apply a knowledge of a range of techniques, Describe/suggest/select the technique, instrument, apparatus or material that should be used for a particular purpose, and explain why
instruments, apparatus, and materials to
select those appropriate to the experiment

WS 2.4 Carry out experiments appropriately having due Identify the main hazards in specified practical contexts
regard for the correct manipulation of Suggest methods for reducing risks
apparatus, the accuracy of measurements and
health and safety considerations

WS 2.5 Recognise when to apply knowledge of samplingSuggest and describe an appropriate sampling technique in a given context
techniques to ensure any samples collected
are representative

WS 2.6 Make and record observations and Read measurements off a scale in a practical context and record appropriately
measurements usins a range of apparatus
and methods

WS 2.7 Evaluate methods and suggest possible Assess whether sufficient, precise measurements have been taken in an experiment
improvements and further investigations Evaluate methods with a view to determining whether or not they are valid

WS 3 Analysis and evaluation Students should be able to:
WS 3.1 Presenting observations and other data using Construct and interpret frquency tables and diagrams, bar charts and histograms

appropriate mathods Plot two variables from experimental or other data



WS 3.2 Translating data from one form to another Translate data between graphical and numeric form

WS 3.3 Carry out and represent mathematical and Use appropriate significant figures
statistical analysis Find the mean and range of a set of data

Construct and interpret frequency table and disgrams, bar charts and histograms
Make order of magnitude calculations
Change the subject of an equation
Substitute numerical values into algebraic equations
Determine the gradient and intercept of a linear graph and interpret their significance
Draw a tangent to find the gradient of a function at a point
Determine the area under a curve and the x-axis, by counting squares if the shape is not geometric, and interpret its significance

WS 3.4 Represent distributions of results and  and Apply the idea that whenever a measurement is made, there is always some uncertainty about the result obtained
make estimations of uncertainties Use the range of a set of measurements about the mean as a measurement of uncertainty

WS 3.5 Interpret observation and other data, including Use data to make predictions
identifying patterns and trends, making Recognise or describe patterns and trends in data presented in a variety of tabular, graphical and other forms
inferences and drrawing conclusions Draw conclusions from given observations

WS 3.6 Present reasoned explanations, including Comment on the extent to which data is consistent with a given hypothesis
relating hypotheses to data Identify which of two or more hypotheses provides the better explanation of data in a given context

WS 3.7 Being objective, evaluating data in terms of Apply the following ideas to evaluate data to suggest improvements to procedures and techniques:
accuracy, precision, repeatability and An accurate measurement is one close to the true value
reproducibility and identifying potential Measurements are precise if they cluster closely
sources of random and systematic error Measurements are repeatable when repetition, under the same conditions by the same investigator, gives similar results

Measurements are reproducible if simsilar results are obtained by different investigators with different equipment
Measurements are affected by random error due to results varying in unpredictable ways; these errors can be reduced by making more measurementts and reporting a mean 
value
Systematic error is due to measurement results differing from the true value by a consistent amount each time
Any anomalous values should be examined to try and identify the cause and, if a product of poor measurement, ignored

WS 3.8 Communicate the scientific rationale for 
Present coherent and logical structured responses, analysis and evaluation, applied to the required practicals and other practical investigations given  appropriate information

investigations methods used, findings and 
reasoned conclusions through paper-based
and electronic reports and presentations using
verbal, diagrammatic, graphical, numerical and
symbolic form

WS 4 Scientific vocabulary, quantities, units, symbols and nomenclatureStudents should be able to:
Use scientific vocabulary, terminology and definitions
Recognise the importance of scientific quantities and understand how they are determined
Use SI units and IUPAC chemical nomenclature
Use prefixes and power of ten for orders of magnitude (nano to tera)
Interconvert units
Use an appropriate number of significant figures in calculation

3.1 Measurements and their errors Students should be able to:
3.1.1 Use of SI units and their prefixes Fundamental base units (excluding the candela)

SI derived units; expressing SI derived units
Use of SI prefixes; T. G.M, k, c, m, m, p, f
Students should be able to convert between different units of the same quantity, e.g. J and eV, J and kW h

3.1.2 Limitation of physical measurements Random and systemmatic errors
Precision, repeatability, reproducibility, resolution and accuracy
Absolute, fractional and percentage uncertainty
Combination of uncertainty for common algebraic operators; +, -, x,  /, ^



Represent uncertainty in a data point on a graph using error bars
Determine the uncertainties in the gradient and intercept of a straight-line graph
Individual points on the graph may or may not have associated error bars

3.1.3 Estimarion of physical quantities Orders of magnitude
Estimation of the appropriate value of physical quantities

6 
Mathematical 
requirements

Summary of AQA specification Learning Outcomes (this list is not exhaustive)

Taught throughout course
6.1 Arithmetic and numerical computation Recognise and make use of appropriate units in calculations

3.1.1 Recognise and use data in decimal and standard form
Use ratios, fractions and percentages
Estimate results
Use calculators fo find and use power, reciprocal, exponential, logarithmic and trigonometric functions in degrees or radians

6.2 Handling data Use an appropriate number of sugnificant figures
Find arithmetic means
Understand simple probability
Make order of magnitude calculations
Identify uncertainties in measurements and use simple techniques to combine uncertainties for common algebraic functions

6.3 Algebra Change the subject of a formula for linear, polynomial, trigonometric, exponential and logarithmic functions
Solve algebraic equations for linear, polynomial, trigonometric, exponential and logarithmic functions
Recognise and interpret real world example of logarithmic scales for quantities that range over several orders of magnitude

6.4 Graphs Translate data between graphical, numerical and algebraic form
Understand y = mx + c as a linear relationship and be able to present functions in this form
Calculate rate of change from the gradient of a linear graph
Draw and use a tangent to calculate rate of change from the gradient of the tangent
Distinguish between instantaneous rates of change and average rates of change
Understand the possible physical significance of the area betweena curve and the x-axis and be able to make extimates of the area under a curve
Apply the cocepts underlying calculus (but without the explicit use of derivatives or intergrals) to solve equations involving rates of change using a graphical method or 
spreadsheet modelling
Interpret logarithmic plots
Sketch linear, polynomial, trigonometric, exponential and logarithmic relationships

6.5 Geometry and trigonometry Know and use angles in regular 2D and 3D shapes
Visualise and represent 2D and 3D objects
Calculate areas and volumes for regular 2D and 3D shapes
Use Pythagorus' theorem and trigonometry in physical problems (trig. Identities not required)
Use of radians and degrees and a knowledge of how to convert between them
Knowledge and use of the small angle approximation


