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Module Title:

Statistics, Further Pure Mathematics & Additional
Further Pure Mathematics 1

Learning Intent for this module:

Students in this first module will develop further
mathematics around topics that require no
knowledge of A level Mathematics, but which
build upon the knowledge acquired at GCSE

From the Further Pure Unit, students begin by
looking at quadratic equations and the case
where at GCSE they had an understanding of no
solutions which we introduce a complex number.
They develop the basic then more sophisticated
arithmetic skills including + - x and division using
conjugates before looking at square roots of
complex numbers and simultaneous equations.

Module Title:

Statistics, Further Pure Mathematics & Additional
Further Pure Mathematics 2

Learning Intent for this module:

From the Statistics Unit the students revisit
Discrete Random Variables which they will have
met in A level Mathematics. This further deepens
their knowledge and skills in probability. They
develop their knowledge to more depth and look
at theoretical E(X) and V(X) linking it with mean
and variance when analysing data A level Maths

From the Further Pure Unit the students revisit
the idea of proof from A level Maths by studying
Induction. This also involves recapping work from
complex numbers and matrices.

From the Statistics Unit the students revisit
Discrete Random Variables and look at special

Module Title:

Statistics, Further Pure Mathematics & Additional
Further Pure Mathematics 3

Learning Intent for this Module:

From the Further Pure Mathematics the students
revisit Vectors from GCSE and A level and extend
it into 3 dimensions looking at the equations of
lines and intersections as well as scalar products

From the Additional Further Pure Mathematics
the students look at Groups. This links with
previous work on Modular arithmetic Matrices
and complex numbers studied in earlier modules.

From the Additional Further Pure Mathematics
the students revisit vectors and in particular look
at Vector Product and its applications




Complex numbers in a plane develops their
graphical skills from GCSE and knowledge of the
circle through the drawing of loci.

From the Statistics Unit students then look at the
work on correlation and lines of best fit from
GCSE and extend it to the use of Pearson’s PMCC,
Spearman’s Rank and Regressions lines and are
introduced to the concept of a Hypothesis test.

From the Further Pure Unit the students look at
matrices. They develop the basic then more
sophisticated arithmetic skills including + - x of
matrices. How to find inverse matrices.

From the Further Pure Unit the students look at
polynomials They revisit complex numbers and
look at polynomials of order up to 4 which have
complex roots and how to solve them

From the Statistics Unit the students look at
probability and how it is linked to Permutations
and Combinations. This builds on the probability
the students developed at GCSE and that they
are also studying in A level Mathematics (though
knowledge of the A level is not required).

From the Further Pure Unit the students revisit
matrices. They look at applications of matrices
including solving simultaneous equations and
applications to transformations

distribution: Uniform, Binomial, Geometric &
Poisson. This deepens knowledge of probability
and their skills in applying models to probability
scenarios.

From the Further Pure Unit the students revisit
polynomials and in particular roots of
polynomials and how coefficients link to the
roots. They also revisit complex numbers and
look at polynomials of order up to 4 which have
complex roots.

From the Statistics Unit the students revisit the
idea of Hypothesis Testing and in particular Chi-
Squared distribution and how it can be used to
test if data is of a certain distribution with
goodness of fit tests

From the Additional Further Pure Mathematics
the students look at sequences, the revisit GCSE
work and look at new and different ways to
describe them, in particular recurrence
relationships and how we solve these
relationships.

From the Additional Further Pure Mathematics
the students look at Number Theory. This totally
new area of maths to the students builds on
basic rules of divisibility from GCSE, number
bases such as binary and Modular arithmetic

From the Additional Further Pure Mathematics
the students look at Surfaces and partial
differentiation. They look at the equations of
shapes in 3D and learn to use contours and
sections to construct an image of the shape. They
develop their calculus skills from A level Maths
by extending it to partial differentiation and use
this to find the coordinates of maxima, minima
and saddle points in 3D

From the Statistics Unit the students revisit
probability by looking at Continuous Random
Variables and their definition in terms of a
probability density function. They look at
calculating E(X) V(X) median and mode for a CRV
as well as probabilities




Finally from the Statistics Unit the students
revisit the idea of Hypothesis Testing and in
particular Chi-Squared distribution and how it is
used to analysis contingency Tables

Key Content to be learned:
Teacher 1

Complex Numbers 1: Arithmetic and Loci
Correlation & Regression

Matrices 1: Arithmetic, Inverses
Complex Numbers 2: Roots of equations
Permutations and Combinations
Matrices 2: Applications

Chi-Squared Tests 1: Contingency Tables

Key content to be learned:
Teacher 1

Discrete Random Variables 1: General
distributions

Induction

Discrete Random Variables 2: Special
distributions

Roots of Polynomials

Chi-squared Tests 2: Goodness of Fit
Sequences & Series

Number Theory

Key Content to be learned:
Teacher 1

Vectors

Groups

More Vectors

Surfaces & Partial Differentiation
Continuous Random Variables 1

Key tasks for this module:

Key Task 1 — Correlation & Regression
Key Task 2 — Permutations &
Combinations

Key Task 3 — Complex Numbers

Key Task 4 — Matrices

Key Task 5 — Chi-Squared Tests

Key tasks for this module:

Key Task 1 — Induction

Key Task 2 — Discrete Random Variables
Key Task 3 — Roots of Polynomials

Key Task 4 — Sequences & Series

Key Task 5 — Chi-Squared Tests

Key tasks for this module:

Key Task 1 — Number theory
Key Task 2 — Groups

Key Task 3 — Vectors

Key Task 4 — Surfaces & Partial
differentiation

Key Task 5 — End of Year Exam




Module Title:

Statistics, Further Pure Mathematics & Additional
Further Pure Mathematics 4

Learning Intent for this module:

From the Statistics Unit students revisit CRV from
year 12 and extend their work to look at
cumulative distribution functions and chi-
squared goodness of fit. This extends year 12
knowledge and recaps Year 12 A level work on
Normal Distribution. New distributions such as
uniform and exponential distributions are
introduced.

From Further Pure students are introduced to
hyperbolic functions but analogy with
trigonometry from GCSE and A level is made

From the Statistics Unit students revisit
Hypothesis testing looking at Non -Parametric
test.

Year 13 Further Maths

Module Title:

Statistics, Further Pure Mathematics & Additional
Further Pure Mathematics 5

Learning Intent for this module:

From Further Pure students look at the
applications of calculus including mean value and
volumes of revolution. This means revisiting all
previous calculus studied to enable students to
recap and apply knowledge

From the Statistics Unit students look at
combining CRV. This involves recapping A level
work on the Normal Distribution.

From Further Pure students revisit Complex
numbers and look in more depth at De Moivre’s
Theorem and how it can be applied to proving
trigonometric identities from A level Maths and
to simplify integration of trigonometric functions.

Module Title:

Statistics, Further Pure Mathematics & Additional
Further Pure Mathematics 6 & REVISION

Learning Intent for this Module:

From Further Pure Mathematics students revisit
differential equations from A level and extend
the techniques to cover integrating factors and
second order equations

From Further Pure Mathematics students revisit
Vectors, recap and look at the equations of
planes and line

There now follow a series of Revision/Teach
lessons which revise the material previously
studied and adds the final piece of the jigsaw to
complete the work.

They all relate to Additional Further Pure:




From Further Pure students revisit calculus from
A level and Year 12 Further Maths and discover
new techniques including one linked to previous
work on hyperbolic functions.

From Further Pure students revisit the topic of
series from A level maths and extend and deepen
their knowledge. they then look again at
Induction and how it can be used to prove results
about series of numbers

From Further Pure students are introduced to
polar coordinates and how to graph functions.
Recapping of calculus techniques is needed in
order to calculate area and curve lengths

From the Statistics Unit students revisit
Hypothesis testing looking at different
hypothesis test around normal distribution,
Central Limit theorem and confidence intervals
and their applications

From Additional Further Pure students revisit
integration by parts and see how it can be
extended to Reduction Formula and surface area
and arc lengths

From Additional Further Pure students revisit
Sequences and recurrence relationships and
extend them into second order problems

Groups -Isomorphism’s
Number Theory — Fermat’s Little Theory
Surfaces — More saddles

Key Content to be learned:
Teacher 1
e Continuous Random Variables 2
e Hyperbolic Functions
o Non-Parametric Tests
e  Further Calculus Techniques
e Series and Induction

Key content to be learned:
Teacher 1
e Applications of Calculus
e Combining Random Variables
e Complex Numbers and Trigonometry
e Polar Coordinates
e Hypothesis tests and Confidence
intervals
e  Further Calculus
e Sequences and Series — 2" order

Key Content to be learned:
Teacher 1
e Differential Equations
e Applications of differential equations
e \Vectors - planes
e  Groups — Isomorphism’s
e Number theory Fermat’s little theory
e Surfaces — more saddles
e Revision

Key tasks for this module:
e Key Task 1 — Continuous Random
Variables

Key tasks for this module:
e Key Task 1 — Combining Random
Variables

Key tasks for this module:
e Key Task 1 — Differential Equations and
applications




Key Task 2 — Hyperbolic Functions
Key Task 3 — Non Parametric Tests
Key Task 4 — Mock

Key Task 5 — Series and Induction

Key Task 2 — Complex numbers and Trig
Key Task 3 — Polar Coordinates

Key Task 4 — Mock 2

Key Task 5 — Further Calculus

Key Task 2 —Additional Further Pure extra
mock




