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	KEY STAGE 3

	By the end of year 7, students in Mathematics will be able to work with… 

	· Number systems and axioms (place value, commutativity, associativity and distributivity)
· Factors, multiples, primes and order of operations
· Positive and negative numbers
· Expressions, equations and sequences 
· Angles (measuring and drawing angles, basic angle facts and angles in parallel lines)
· 2-D shapes (classifying, finding the area of and transforming) 
· Constructing triangles and quadrilaterals
· Coordinates
· Fractions (addition and subtraction)
· Ratio and Proportion (writing, link to fractions, sharing and direct proportion problems)
· Percentages (equivalence to fractions and decimals, of an amount)
· Accuracy and Estimation (rounding, bounds and estimation)


	By the end of year 8, students in Mathematics will be able to work with… 

	· Forming and solving equations and inequalities (including line and graphical representations)
· Brackets (expanding and factorising single brackets)
· Fractions (multiplying and dividing)
· Percentages (increase, decrease and using multipliers)
· Ratio, real-life graphs and rate (scales, and speed-distance-time)
· Direct and inverse proportion (similarity and algebraic representations)
· Standard Form (converting and simple calculations)
· Univariate and bivariate data (averages, representations, interpolation and extrapolation)
· Angles (in polygons)
· Area (trapezia, circles and composite shapes)

	By the end of year 9, students in Mathematics will be able to work with… 

	· Straight line graphs (in the form y=mx+c)
· Probability (single and combined events, Venn diagrams, sample spaces, two-way tables and tree diagrams)
· Fractions, decimals and Percanges (to solve problems)
· Financial maths
· Geometry of right-angled triangles (Pythagoras’ Theorem and introduction to trigonometric ratios)
· Enlargement and similarity
· Surds
· Compound unit and rates
· Quadratic graphs and equations

	KEY STAGE 4

	By the end of year 10, foundation students in Mathematics will be able to work with… 

	· Number (place value, arithmetic and order of operations)
· Measures and scale drawings
· Charts, tables and averages
· Angles (triangles, polygons, parallel lines and bearings)
· Factors, primes, squares and square roots
· Use of a calculator
· Accuracy and estimation
· Fractions and decimals
· Linear graphs (including real-life graphs and the resolution of simultaneous equations)
· Expressions and formulae (manipulation and working with quadratics)
· Ratio and proportion (including speed, distance and time)
· Perimeter and area
· Transformations
· Probability
· Volume and surface area of prisms
· Linear equations

	By the end of year 10, higher students in Mathematics will be able to work with… 

	· Number (arithmetic with decimals, solving real-life problems, approximations, Primes, LCM, HCF, powers and roots and negative numbers)
· Fractions, ratio and proportion
· Statistical measure and representation
· Sequences (patterns in number, linear and quadratic)
· Ratio and proportion (including compound interest, repeated percentage change and reverse percentages)
· Angles (triangles, polygons, parallel lines, scale drawings and bearings)
· Transformations (including congruence)
· Iteration
· Constructions and loci
· Algebraic manipulation (basic, single, double and more than two binomials, rearranging formulae)
· Length, area and volume (circles, parallelograms, trapezia, prisms, cylinders, pyramids, cones and spheres)
· Linear graphs (including real-life graphs and solving simultaneous equations graphically)
· Geometry of right-angled triangles (Pythagoras’ Theorem and trigonometric ratios)
· Similarity
· Exploring an applying probability
· Powers and standard form
· Equations and inequalities (linear equations, simultaneous equations, linear and graphical inequalities and trial and improvement)
· Counting, accuracy, powers and surds

	By the end of year 11, foundation students in Mathematics will be able to work with… 

	· Percentages (equivalent FDP, percentage calculations, repeated percentage change and reverse percentages)
· Direct and inverse proportion
· More complex statistics (including grouped data)
· Constructions and loci
· Curved shapes and pyramids
· Number and sequences (generalising using algebra)
· Geometry of right-angled triangles (Pythagoras’ Theorem and trignonometric ratios)
· Congruence and similarity
· Probability of combined events
· Powers and standard form
· Simultaneous equations
· Non-linear graphs

	By the end of year 11, higher students in Mathematics will be able to work with… 

	· Estimating powers and roots and complex powers
· Bounds
· Quadratic equations and inequalities
· Sampling and more complex statistics diagrams
· Probability of combined events
· Circle theorems
· Direct and inverse proportion
· Advanced right-angle triangle trigonometry (problem solving, 3D problems and exact values)
· Trigonometry of non-right angled triangles (Sine and Cosine rules and the area of a non-right angled triangle)
· Complex graphs (d-t and v-t graphs, the area under a curve and rates of change, equation of a circle and other graphs)
· Transformation of graphs
· Algebraic fractions and functions
· Vectors

	KEY STAGE 5

	By the end of year 12, students in Mathematics will be able to work with… 

	PURE
· Review of relevant GCSE skills
· Trigonometry (sine, cosine rules, area, radians, small angle results, graphs, exact values and identities and solving of trigonometric equations)
· Binomial expansion (Pascal's triangle, notation, expansion, problems and estimation)
· Algebraic methods (fractions, dividing polynomials and the factor theorem)
· Differentiation (gradients, derivatives, first principles, second derivative, stationary points and increasing and decreasing functions)
· Vectors
· Integration (indefinite integrals, definite integrals and finding areas)
· Exponentials and Logarithms (exponential functions, exponential modelling, logarithm laws and solving log equations, natural logs and modelling) 
· Proof (by deduction, exhaustion and counter example)
APPLIED – STATISITCS
· Measuring central tendency and variation (mean, median, quartiles, IQR, variance, standard deviation, linear interpolation and coding)
· Sampling (terminology for populations and sampling, different sampling methods and the large data set)
· Graphical representation (histograms, cumulative frequency and outliers)
· Probability (Tree diagrams, Venn diagrams, multiplication rule, mutually exclusive and independent events)
· Correlation and regression (correlation concept and measure, regression, dependent and independent variable)
· Probability distributions (discrete probability distributions, binomial probability and cumulative probability)
· Binomial hypothesis testing (critical values and region, p values)
APPLIED – MECHANICS
· Models, quantities and units (Modelling assumptions, quantities and SI units)
· Kinematics (displacement and velocity time graphs, deriving   and using SUVAT formulae and motion under gravity)
· Newton's Laws (Newton's 1st law, Newton's 2nd law, acceleration, problems - SUVAT and connected particles and vector situations)
· Variable acceleration (differentiation, maximum and minimum problems and integration)

	By the end of year 13, students in Mathematics will be able to work with… 

	PURE
· Binomial Expansion (Review expansion of (1 + x)^n, expand (a + bx)^n)
· Arithmetic series (arithmetic sequences, arithmetic series and formulae)
· Algebraic methods (review of algebraic fractions, algebraic division, partial fractions, partial fractions with repeated roots and partial fractions in binomial expansions)
· Geometric series and recurrence relations (review APs from Yr 12, geometric sequences and series, sum to infinity and recurrence relations)
· Trigonometry (exact values, addition and double angle formulae, reciprocal and inverse trigonometric functions, trigonometric identities and solving trigonometric equations)
· Differentiation (trigonometric functions, first principles, log and exponential functions, chain rule, product and quotient rules, 2nd derivatives and convex and concave points of inflection)
· Functions (domain and range, inverse, composite, modulus, graphs, solving modulus equations and functions – graphical transformations)
· Numerical methods (iterative methods, cobweb and staircase diagrams, and Newton-Raphson)
· Integration (exponential, 1/x, trig functions, limit of sum, reverse chain, substitution, integration by parts, partial fractions and areas and the trapezium rule)
· Proof (by contradiction and specified standard proofs)
· 3D Vectors (i, j, k notation and vector problems)
· Modelling (differential equations, parametric equations, implicit and parametric differentiation, rates of change problems, growth and decay and general modelling situations e.g. trigonometric for tides)
APPLIED – STATISITCS
· Correlation and Hypothesis testing (correlation/regression review and hypothesis testing)
· Normal Distribution (introduction, calculator use, standardised normal, inverse normal, finding μ and σ and an analysis of the Large data set)
· Probability (conditional probability, notation, Venn and tree diagrams and the use of formulae and modelling)
· Normal Hypothesis testing and Binomial approximation (approximating Binomial by Normal continuity corrections, hypothesis testing for the Mean of a Normal distribution)
APPLIED – MECHANICS
· Moments (modelling, centre of mass, equilibrium problems and limiting cases)
· Forces and Friction (resolving forces, inclined slope statics and friction)
· Projectiles (horizontal, vertical components, the	use of SUVAT and generating formulae)
· Statics and Dynamics on inclined planes (F=ma, friction, moments in statics situations, ladder type problems, hinges and dynamics with resolved forces)
· Vectors in kinematics and variable acceleration (vector kinematic problems, differentiating and integrating vector expressions)
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