
algebraic manipulation, 
solving linear and 

quadratic 
equations, applying 

laws of indices 
,Equation of a line y = 

mx + c, solving a pair of 
simultaneous 

equations.

Simplifying a 
surd, operations 

with 
surds, rationalising 
the denominator of 

a surd , Solving 
problems involving 

parallel and 
perpendicular lines

applying laws 
of indices 

with fractional 
and negative powers, 

operations with 
algebraic 

fractions, application 
of Pythagoras 
Theorem and 
Trigonometry

K
ey

 S
ta

ge
 4

Trigonometric 

identities and 

Equations ( Ch10)

Algebraic 

Expressions ( Ch1)

Circles( Ch6)

Straight Line 
graphs (Chapter5)

Quadratics ( Chapter2)

Equations & Inequalities ( 
Chapter3)

Graphs & Transformations ( 
Chapter4)

Differentiation ( Ch12)

Algebraic Methods ( Ch7)

Trigonometric Ratios ( Ch9)

Vectors ( Ch11) 

Integration ( Ch13)

The binomial Expansion ( 
Ch8)

Exponentials and 
logarithms ( Ch14)

Force and Motion- ( Ch10 
Mechanics)

Variable Acceleration ( 
Ch11)

Modelling in Mechanics ( 
Ch8)

Constant Acceleration ( 
Ch9 Mechanics)

Probability ( Ch5)

Click to add text

Statistical distributions ( Ch6)

Hypothesis Testing ( Ch7)

Data Collection ( Ch1) Measures of location and 
Spread ( Ch2)

Representations of data ( Ch3)

Correlation ( Ch4)
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Complex Numbers ( Chapter1)

Linear Transformations( Ch7)

Argand 
Diagrams (Chapter2) Series ( Chapter3)

Roots of Polynomials ( Ch4)

Matrices ( Ch6)

Linear Transformations ( Ch7)

Proof by induction ( Ch8)

Vectors ( Ch9) ( after vectors in As 
Maths)

Volumes of Revolution ( 
Ch5) After AS Integration)

T

Momentum and Impulse( 
Ch1 Further Mechanics)

Elastic Collisions in one 
dimension ( Ch4 Further 
Mechanics)

Work, Energy & Power ( 
Ch2 Further Mechanics)

Discrete Randon Variables ( 
Ch5) ( Pre- teach Standard 
deviation)

Click to add text

Hypothesis Testing Ch4, after Ch4 in As 
Statistics)

Poisson Distributions ( Ch2)

Ci- Squared tests Ch6)

algebraic manipulation, 
solving linear and 

quadratic 
equations, applying 

laws of indices 
,Equation of a line y = 

mx + c, solving a pair of 
simultaneous 

equations.

Simplifying 
a surd, operations wit
h surds, rationalising t
he denominator of a 
surd, Solving problems 
involving parallel 
and perpendicular line

applying 
laws of indices with fraction

al and negative 
powers, operations 

with algebraic fractions, app
lication of 

Pythagoras Theorem 
and Trigonometry
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Algebraic and partial fractions

Simplifying algebraic fractions

Partial fractions

Functions and modelling
Modulus function, Composite and inverse 
functions, Transformations, Modelling with 
functions*

Trigonometry (part 1)
Radians (definition and exact 
values), Small angles, Secant, 
cosecant and cotangent 
(definitions, identities and graphs)
Inverse trigonometrical functions

Differentiation )
Differentiating sin x and cos x from first 
principles
Differentiating exponentials and 
logarithms, Differentiating products, 
quotients and implicit functions.Second 
derivatives (rates of change of gradient, 
inflections)Rates of change problems* 
(including growth and kinematics)

Integration
Integrating xn (including when n = –1), exponentials and 
trigonometric functions . Using the reverse of 
differentiation, and using trigonometric identities to 
manipulate integrals.Integration by substitution 
, Integration by parts, Use of partial fractions, Areas under 
graphs or between two curves, including understanding 
the area is the limit of a sum (using sigma notation), The 
trapezium rule, Differential equations (including 
knowledge of the family of solution curves)

Proof:
Examples 
including 
proof by 
deduction* 
and proof 
by 
contradictio
n

Series and sequences
Arithmetic and geometric progressions (proofs 
of ‘sum formulae’) , Sigma notation,
and iterations

The binomial theorem
Expanding (a + bx)n for rational n; knowledge of 
range of validity,
Expansion of functions by first using partial 
fractions.

Parametric equations
Definition and converting between 
parametric and Cartesian forms 
,Curve sketching and modelling 
, Differentiating parametric, Integr
ating functions defined 
parametrically
Areas under curves expressed 
parametrically

T

Trigonometry (part 2)

Arcs and sectors,
Compound and double 
(and half) angle formulae,
R cos (x ± α) 
or R sin (x ± α),
Proving trigonometric 
identities,
Solving problems in 
context (e.g. mechanics)

Numerical methods*
Location of roots, Solving by iterative 
methods (knowledge of ‘staircase and 
cobweb’ diagrams), Newton-Raphson 
method, Problem solving

Appreciation of 
solving problems 

demonstrated 
through 

understanding of the 
techniques learnt in 

As level Pure and 
Applied Maths.

Students can apply the 
techniques learnt in 
AS Level Pure and 
Applied Maths to 
confidently to solve 
problems at A level.

Students demonstrate 
a reciprocity of 

eagerness to learn 
broader and/or higher 

level skills.

Vectors (3D):

Use of vectors in 
three dimensions; knowledge
column vectors and i, j
vectors
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Appreciation of 
solving problems 

demonstrated 
through 

understanding of the 
techniques learnt in 

As level Pure and 
Applied Maths.

Students can apply the 
techniques learnt in 
AS Level Pure and 
Applied Maths to 
confidently to solve 
problems at A level.

Students demonstrate 
a reciprocity of 

eagerness to learn 
broader and/or higher 

level skills.

The Normal distribution

Understand and use the Normal 
distribution

Use the Normal distribution as an 
approximation to the binomial 
distribution
Selecting the appropriate distribution

Statistical hypothesis testing for the 
mean of the Normal distribution

Probability

Using set notation for probability
Conditional probability

Questioning assumptions in 
probability

Regression and correlation

Change of variable

Correlation coefficients
Statistical hypothesis testing for zero 
correlation

Forces at any angle (part 1): Resolving 

forces

Further kinematics (part1): Constant 

acceleration (equations of motion in 2D; 

the i, j system)

Forces at any angle (part 2): Friction 

forces (including coefficient of friction µ)

Applications of kinematics: Projectiles

Applications of forces (part 1)

Equilibrium and statics of a 
particle

Dynamics of a particle

Further kinematics (part 2): Variable 

acceleration (use of calculus and finding 

vectors r. and r¨ at a given time)

Moments: Forces’ turning effect

Applications of forces (part 

2): Equilibrium and statics of a particle 

(including ladder problems)
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Appreciation of 
solving problems 

demonstrated 
through 

understanding of the 
techniques learnt in 

AS-level Pure & 
Applied M & FM.

Students can apply the 
techniques learnt in 
AS Level Pure and 
Applied Maths to 
confidently to solve 
problems at A level.

Students 
demonstrate a 
reciprocity of 

eagerness to learn 
broader and/or 

higher level skills.

Complex numbers

Know and use z = reiθ = r(cos θ + i sin  θ)

De Moivre’s theorem

The nth roots of z = reiθ and complex 
roots of unity

Hyperbolic functions

sinh x, cosh x, tanh x and their inverses

Logarithmic forms of the inverse hyperbolic functions 
and integrate functions of the form

(x2+ a2)− 1/2

and (x2− a2)− 12

Polar coordinates

Convert between Cartesian and 
polar and sketch r(θ)

Area enclosed by a polar curve

Further algebra and functions 
(series)

Method of differences

Maclaurin series

Further calculus

Improper integrals

Mean value of a function

Integrate using partial fractions

Differentiate inverse trigonometric functions and 
integrate using trigonometric substitutions

Further volumes of revolutions

Differential equations

Integrating factors to solve first order differential equations

Second order differential equations of the form y′′ + ay′ + by = f(x)

Modelling
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Chi squared tests (part 2) :

Chi squared tests

T
Appreciation of 

solving problems 
demonstrated 

through 
understanding of the 
techniques learnt in 

As level Pure and 
Applied Maths & 
Further Maths.

Students can apply the 
techniques learnt in 
AS Level Pure and 
Applied Maths to 
confidently to solve 
problems at A level.

Students 
demonstrate a 
reciprocity of 

eagerness to learn 
broader and/or 

higher level skills.

Geometric and negative 
binomial distributions : The 
geometric distribution, its mean and 
variance, The negative binomial 
distribution, its mean and variance

Hypothesis testing :

Hypothesis test for the 

parameter p of a 

geometric distribution

The Central Limit 

Theorem : Applications 

of the Central Limit 

Theorem
Probability generating functions 

: Definitions, derivations, applications 

and use to find the mean and 

variance, Use of the probability 

generating function for the negative 

binomial, geometric, binomial and 

Poisson distributions Probability 

generating function of the sum of 

independent random variables

Quality of tests :

Type I and Type II 

errors

The size and power of 

a test. The power 

function
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Momentum and impulse (part 2)

Momentum as a vector (i, j problems)

Impulse-momentum principle in vector form

Appreciation of solving 
problems 

demonstrated through 
understanding of the 

techniques learnt in As 
level Pure and Applied 

M & FM.

Students can apply the 
techniques learnt in 
AS Level Pure and 
Applied Maths to 

confidently to solve 
problems at A level.

Students demonstrate 
a reciprocity of 

eagerness to learn 
broader and/or higher 

level skills.

Elastic strings and springs and elastic energy : Hooke’s 
law and definition of modulus of elasticity. Derivation of elastic 
potential energy formula. Problem solving: equilibrium and using 
the work-energy principle

Elastic collisions in two dimensions : Oblique impact of 

a smooth sphere with a fixed surface Successive oblique 

impacts of a sphere with smooth plane surfaces,

Oblique impact of two smooth spheres of equal radius



A
S 

M
at

h
s Appreciation of solving 

problems 
demonstrated through 
understanding of the 

techniques learnt in As 
level Pure and Applied 

Mathematics

Students can apply the 
techniques learnt in 
AS Level Pure and 
Applied Maths to 

confidently to solve 
problems at A level.

Students demonstrate 
a reciprocity of 

eagerness to learn 
broader and/or higher 

level skills.

Algebraic 

expressions
QuadraticsEquations and 

inequalities

Graphs and 

transformations

Straight line 

graphs

Equations 

of a circle

Algebraic 

methods

Binomial 

expansion

Trigonometric 

ratios

Trigonometric 

identities and 

Equations

VectorsDifferentiation
Integration

Exponential and 

logarithms

Algebraic 

methods
Functions and 

graphs

Sequences and 

series

Binomial 

expansion

Radians

Trig functions 

and modelling

Parametric 

equations
Differentiation and 

integration (harder!)
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