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R A G
1.1.1 Y1 Proof by deduction

1.1.2 Y1 Proof by exhaustion

1.1.3 Y1 Disproof by counter-example

1.1.4 Y2 Proof by contradiction

2.1.1 Y1 Understand and be able to use the laws of indices for all rational exponents.

2.2.1 Y1 Be able to use and manipulate surds, including rationalising the denominator.

2.3.1 Y1  Be able to work with quadratic functions and their graphs, and the discriminant including the 

conditions for real and repeated roots. 

2.3.2 Y1 Be able to complete the square of the quadratic polynomial ax^2 + bx + c.

2.3.3 Y1 Be able to solve quadratic equations including quadratic equations in a function of the 

unknown.

2.4.1 Y1 Solve simultaneous equations in two variables by elimination and by substitution, including 

one linear and one quadratic equation.

2.5.1 Y1 Be able to solve linear and quadratic inequalities in a single variable and interpret such 

inequalities graphically.

2.5.2 Y1 Be able to express solutions through correct use of ‘and’ and ‘or’, or through set notation.

2.5.3 Y1 Represent linear and quadratic inequalities such as y > x + 1 and y > ax2 + bx + c graphically

2.6.1 Y1 Expanding brackets and collecting like terms, factorisation and simple algebraic division; use 

of the factor theorem.

2.6.2 Y2 Be able to simplify rational expressions.

2.7.1 Y1 Understand and use graphs of functions; sketch curves defined by simple equations including 

polynomials

2.7.2 Y2 The modulus of a linear function.

2.7.3 Y1 y = a/x and y = a/x^2 (including their vertical and horizontal asymptotes)

2.7.4 Y1 Interpret algebraic solution of equations graphically; use intersection points of graphs to solve 

equations.

2.7.5 Y1 Understand and use proportional relationships and their graphs

2.8.1 Y2 Composite functions
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2.8.2 Y2 Inverse functions

2.9.1 Y1 Understand the effect of simple transformations on the graph of y = f(x), including sketching 

associated graphs: y = af(x), y = f(x) + a, y = f(x + a), y = f(ax) and combinations of these 

transformations

2.10.1 Y2 Decompose rational functions into partial fractions

2.11.1 Y2 Use of functions in modelling, including consideration of limitations and refinements of the 

models

3.1.1 Y1 The equation of a straight line 

3.1.2 Y1 Gradient conditions for two straight lines to be parallel or perpendicular.

3.1.3 Y1 Be able to use straight line models in a variety of contexts

3.2.1 Y1 The equation of a circle in the form (x-a)^2 + (y-b)^2 = r^2

3.2.2 Y1 Be able to complete the square to find the centre and radius of a circle

3.2.3 Y2 Use of GCSE Circle Theorems

3.3.1 Y2 Parametric equations of curves and be able to convert between cartesian and parametric 

forms.

3.3.2 Y2 Parametric equations in modelling

4.1.1 Y1 The binomial expansion of (a+bx)^n for positive integers n.

4.1.2 Y2 Extend the binomial binomial expansion of (a+bx)^n to any rational n, including its use for 

approximation.

4.2.1 Y2 Increasing sequences, decreasing sequences, periodic sequences                           

4.2.2 Y2 Iterative sequences

4.3.1 Y2 Finding the nth term and the sum to n terms

4.4.1 Y2 Finding the nth term, the sum to n terms and the sum to infinity.

4.5.1 Y2 Use of sequences and series in modelling.

5.1.1 Y1 The unit circle

5.1.2 Y1 Sine, cosine rules and area of a triangle

5.1.3 Y1 Know standard exact values of sin, cos and tan

5.1.4 Y1 Draw graphs of sin, cos and tan

5.2.1 Y2 Arc length and area of a sector

5.3.1 Y2 Small angle approximations for sin, cos and tan

5.4.1 Y2 Relationship with sin, cos and tan, their graphs, ranges and domain

5.5.1 Y1 Understand and be able to use tanθ = sinθ/cosθ and sin^2(θ) + cos^2(θ) = 1 

5.5.2 Y2 Understand and be able to use sec^2(θ) = 1 + tan^2(θ) and cosec^2(θ) = 1 + cot^2(θ)
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5.5.3 Y2 Understand and be able to use double angle formulae

5.5.4 Y2 Be able to write a cos θ + b sinθ in the forms r cos (θ ±α ) or r sin (θ ±α)

5.6.1 Y1 Simple trigonometric equations in a given interval,

5.6.2 Y1 Quadratic equations in sin, cos and tan

5.6.3 Y1 Equations involving multiples of the unknown angle.

5.7.1 Y2 Construct proofs involving trigonometric functions and identities.

5.8.1 Y2 Solve problems in context, including problems involving vectors, kinematics and forces.

6.1.1 Y1 Know and use the function a^x and its graph, where a is positive.

6.1.2 Y1 Know and use the function e^x and its graph.

6.1.3 Y1 Know that the gradient of e^(kx) is equal to ke^(kx)and hence understand why the 

exponential model is suitable in many applications.

6.2.1 Y1 Know and use the definition of loga(x) (for x>0 ) as the inverse of a^x for all x, where a is 

positive.

6.2.2 Y1 Understand and use the laws of logarithms.

6.2.3 Y1 Know and use the function  ln x  and its graph

6.3.1 Y1 Know and use ln x as the inverse function of e^x

6.3.2 Y1 Be able to solve equations of the form  a^x = b for a>0

6.4.1 Y1 Be able to use logarithmic graphs to estimate parameters in relationships of the form y=ax^n 

and  y=kb^x, given data for x and y .

6.4.2 Y1 Understand and be able to use exponential growth and decay and use the exponential 

function in modelling.

7.1.1 Y1 Differentiation of polynomials

7.1.2 Y1 Differentiation from first principles for small integer powers of x

7.1.3 Y1 Finding the second derivative 

7.1.4 Y2 Be able to differentiate sin kx, cos kx, tan kx  and related sums, differences and constant 

multiples

7.1.5 Y2 Be able to differentiate e^(kx), a^(kx) and  ln kx, and related sums, differences and constant 

multiples

7.2.1 Y1 Apply differentiation to find the gradient at a point on a curve and the equations of tangents 

and normals to a curve.

7.2.2 Y1 Apply differentiation to find and classify stationary points on a curve as either maxima or 

minima.

7.2.3 Y1 Apply differentiation to identify when functions are increasing or decreasing
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7.3.1 Y2 The Product Rule

7.3.2 Y2 The Quotient Rule

7.3.3 Y2 The Chain Rule

7.3.4 Y2 Implicit differentiation

7.3.5 Y2 Differentiating parametric functions

7.4.1 Y2 Be able to construct simple differential equations in pure mathematics and in context

8.1.1 Y1 Know and be able to use the fundamental theorem of calculus

8.1.2 Y1 Be able to integrate x^n where n is not equal to -1, and related sums, differences and 

constant multiples.

8.1.3 Y2 Be able to integrate sin kx , cos kx , e^x ,  1/x   and related sums, differences and constant 

multiples.

8.2.1 Y1 Be able to evaluate definite integrals.

8.2.2 Y1 Be able to use a definite integral to find the area between a curve and the x -axis.

8.2.3 Y2 Be able to use a definite integral to find the area between two curves.

8.2.4 Y2 Understand and be able to use integration as the limit of a sum.

8.3.1 Y2 Be able to carry out simple cases of integration by substitution.

8.3.2 Y2 Be able to carry out simple cases of integration by parts.

8.3.3 Y2 Be able to integrate functions using partial fractions that have linear terms in the denominator

8.4.1 Y2 Using integration to solvesimple first order differential equations with separable variables, 

including finding particular solutions.

9.1.1 Y2 Be able to locate roots of  f(x)=0 by considering changes of sign of f(x)  in an interval of  x on 

which f(x) is sufficiently well-behaved.

9.1.2 Y2 Be able to solve equations approximately using simple iterative methods

9.1.3 Y2 Be able to solve equations using the Newton-Raphson method and other recurrence relations 

of the form x(n+1) = g(xn)

9.2.1 Y2 Use of the trapezium rule, and estimating the approximate area under a curve and the limits 

that it must lie between.

9.2.2 Y2 Using rectangles to estimate the area under a curve and to establish upper and lower bounds 

for a given integral.

9.3.1 Y2 Be able to use numerical methods to solve problems in context.

10.1.1 Y1 Be able to use vectors in  2 dimensions and 3 dimensions

10.2.1 Y1 Be able to calculate the magnitude and direction of a vector and convert between component 

form and magnitude/direction form.
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10.2.2 Y1 Be able to add vectors diagrammatically and perform the algebraic operations of vector 

addition and multiplication by scalars, and understand their geometrical interpretations.

10.2.3 Y1 Understand and be able to use position vectors.

10.2.4 Y1 Be able to calculate the distance between two points represented by position vectors.

10.3.1 Y1 Be able to use vectors to solve problems in pure mathematics and in context, including 

forces.

11.1.1 Y1 Be able to use samples to make informal inferences about the population.

11.1.2 Y1 Be able to use sampling techniques, including simple random sampling and opportunity 

sampling.

11.1.3 Y1 Be able to select or critique sampling techniques in the context of solving a statistical problem

11.2.1 Y1 Be able to interpret tables and diagrams for single-variable data.

11.2.2 Y1 Understand that area in a histogram represents frequency.

11.2.3 Y1 Be able to interpret scatter diagrams and regression lines for bivariate data

11.2.4 Y1 Correlation

11.2.5 Y1 Be able to calculate and interpret measures of central tendency and variation

11.2.6 Y1 Be able to calculate mean and standard deviation from a list of data, from summary statistics 

or from a frequency distribution, using calculator statistical functions.

11.2.7 Y1 Recognise and be able to interpret possible outliers in data sets and statistical diagrams.

11.2.8 Y1 Be able to select or critique data presentation techniques in the context of a statistical 

problem.

11.2.9 Y1 Be able to clean data, including dealing with missing data, errors and outliers.

11.3.1 Y1 Understand and be able to use mutually exclusive and independent events when calculating 

probabilities.

11.3.2 Y1 Be able to use appropriate diagrams to assist in the calculation of probabilities.

11.3.3 Y2 Understand and be able to use conditional probability, including the use of tree diagrams, 

Venn diagrams and two-way tables.

11.3.4 Y2 Understand the concept of conditional probability, and calculate it from first principles in given 

contexts

11.3.5 Y2 Be able to model with probability, including critiquing assumptions made and the likely effect 

of more realistic assumptions.
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11.4.1 Y1 Understand and be able to use simple, finite, discrete probability distributions

11.4.2 Y1 Understand and be able to use the binomial distribution as a model.

11.4.3 Y2 Know and be able to use the formulae μ = np and σ^2  =npq when choosing a particular 

normal model to use as an approximation to a binomial model.

11.4.4 Y2 Be able to calculate probabilities using the binomial distribution, using appropriate calculator 

functions

11.4.5 Y2 Understand and be able to use the normal distribution as a model.

11.4.6 Y2 Be able to find probabilities using the normal distribution, using appropriate calculator 

functions.

11.4.7 Y2 Understand the Normal Distribution links to histograms, mean and standard deviation.

11.4.8 Y2 Be able to select an appropriate probability distribution for a context

11.5.1 Y1 Understand and be able to use the language of statistical hypothesis testing, developed 

through a binomial model

11.5.2 Y1 Be able to conduct a statistical hypothesis test for the proportion in the binomial distribution 

and interpret the results in context

11.5.3 Y1 Understand that a sample is being used to make an inference about the population and 

appreciate that the significance level is the probability of incorrectly rejecting the null 

hypothesis.

11.5.4 Y1 Recognise that a sample mean can be regarded as a random variable.

11.5.5 Y2 Be able to conduct a statistical hypothesis test for the mean of a normal distribution with 

known, given or assumed variance and interpret the results in context.

11.5.6 Y2 Understand Pearson's product-moment correlation coefficient as a measure of how close 

data points lie to a straight line.

11.5.7 Y2 Use and be able to interpret Pearson's product-moment correlation coefficient in hypothesis 

tests, using either a given critical value or a p-value and a table of critical values.

12.1.1 Y1 Understand and use fundamental and derived quantities and units.

12.2.1 Y1 Understand and be able to use the language of kinematics

12.2.2 Y1 Understand, use and interpret graphs in kinematics for motion in a straight line.

12.2.3 Y1 Understand, use and derive the formulae for constant acceleration for motion in a straight line

12.2.4 Y2 Be able to extend the constant acceleration formulae to motion in two dimensions using 

vectors

12. Mechanics

11.Statistics



12.2.5 Y1 Use calculus in kinematics for motion in a straight ;line

12.2.6 Y2 Be able to extend the application of calculus to two dimensions using vectors:

12.2.7 Y2 Be able to model the motion of a projectile as a particle moving with constant acceleration

12.3.1 Y1 Understand the concept and vector nature of a force.  Understand and be able to use 

Newton’s first law.

12.3.2 Y1 Understand and be able to use Newton’s second law (F = ma)

12.3.3 Y2 Be able to extend use of Newton’s second law to situations where forces need to be resolved

12.3.4 Y1 Understand and be able to use Newton’s second law  in simple cases of forces given as two 

dimensional vectors.

12.3.5 Y1 Understand and be able to use the weight  (W = mg) of a body to model the motion in a 

straight line under gravity

12.3.6 Y1 Understand and be able to use Newton’s third law.

12.3.7 Y1  Be able to extend use of Newton’s third law to situations where forces need to be resolved 

(restricted to two dimensions).

12.3.8 Y2 Problems involving smooth pulleys and connected particles

12.3.9 Y2 Understand and use the F ≤ μ R model for friction.

12.4.1 Y2 Be able to use moments in simple static problems

12. Mechanics


