Mathematics

“There are things which seem incredible to most men who have not studied mathematics.”
Aristotle

Examination Board: CCEA

Why choose mathematics?
There are many reasons why students choose to study A Level Mathematics. It might be a requirement for what you want to study at university (Engineering, Finance, Economics, Physics, Psychology, Computing, and Business Studies prefer students to have A Level Mathematics and some universities insist on it!). Since Mathematics is one of the most traditional subjects a good grade in Mathematics can boost an application for many courses. 

Studies have also shown that people with Mathematics A Level also tend to earn more on average than people without it. Though this itself may or may not be a good enough reason to study Mathematics, the skills it allows you to develop include problem solving, logic and analysing situations. Add in the improvements to your basic numeracy skills and that bit of creativity needed to solve maths problems and you've got yourself a set of skills which would make you more desirable for almost any job! 

Finally, you might also really like Mathematics - this is as good a reason as any to continue studying it. If you study something you enjoy you are likely to do better at it. With Mathematics there is the excitement of new discoveries you will make. You will see more of the beauty of it and realise just how much everything in the universe is connected to Mathematics. 

Course Structure 

Mathematics is inherently a sequential subject, and hence, there is a progression of material through all levels at which the subject is studied.  The content builds upon the knowledge, skills and understanding established at GCSE.  

Please note, the teaching and assessment of GCE Mathematics will be changing in September 2017.    Students can take:

• the AS course as a final qualification; or

• the AS units plus the A2 units for a full GCE A level qualification.

The AS units will be assessed at a standard appropriate for students who have completed the first part of the full course. A2 units will have an element of synoptic assessment (to assess students’ understanding of the subject as a whole), as well as more emphasis on assessment objectives that reflect higher order thinking skills.
The full Advanced GCE award is based on students’ marks from the AS (40 percent) and the A2 (60 percent).
	Content
	Assessment
	Weighting

	AS 1:  Pure Mathematics
	External written examination

1 hour 45 minutes

Students answer all questions.
	60% of AS

24% of A level

	AS 2:  Applied Mathematics
	External written examination

1 hour 15 minutes

Students answer all questions.
	40% of AS

16% of A level

	AS 1:  Pure Mathematics
	External written examination

2 hours 30 minutes

Students answer all questions.
	36% of A2


	AS 2:  Applied Mathematics
	External written examination

1 hour 30 minutes

Students answer all questions.
	24% of A2




MATHEMATICS - ADVANCED SUBSIDIARY [AS]
This can be taken as an AS Level in its own right or as the start of the A Level [A2] course.  It should only be taken up by those who have an A grade in GCSE Mathematics (Higher Level: T4/T6 GCSE combination).   It is not essential to have studied GCSE Further Mathematics, but it is helpful.  We do recommend that you should have scored at least 340 ums marks at GCSE.
It lasts for one year and is taken as an external examination, at the end of Year 13.  Those wishing to continue with A2 Level Maths will sit three more papers in Year 14 and the combined total will determine their A Level grade. 

The table below illustrates some of the typical content.
	Unit
	Description

	AS 1: Pure Mathematics
	This unit builds on knowledge from higher tier GCSE.  Students may recognise topics such as Indices, Trigonometry, Surds, Transformations of graphs, Algebraic fractions and non-linear Simultaneous Equations.   
Students will be introduced to Logarithms, Differential Calculus and other advanced topics such as Factor and Remainder theorems, Binomial expansion, Co-ordinate Geometry in the x-y plane ie   Demonstrate understanding and use the equation of a straight line, including the forms y-y1=m(x – x1) and ax + by + c = 0; Use straight line models in a variety of contexts and vectors.

	AS 2: Applied
	Section A: Mechanics

Students enjoy the nature of this introductory applied module ie Newton’s Laws,  Resolving Forces, Uniform Acceleration.

Section B: Statistics

Students should be familiar with methods of representing data, including tables for grouped and ungrouped data and box plots.  They should also be familiar with  measures of location of data.  Students will be expected to critique sampling techniques, including understanding that samples can lead to different conclusions about the population; interpret regression lines; demonstrate an understanding of probability laws and concepts; calculate probabilities using the binomial distribution.


Mathematics – A Level [A2]

	Unit
	Description

	A2 1: Pure Mathematics
	Students develop their use of Trigonometry, Calculus and Algebra.  Learning about identities, Parametric Equations, Series, Differential Equations, Integration of Partial Fractions,  Trigonometric double angle formulae, further differentiation techniques and using other concepts such as the Newton-Rhapson method and Using functions in modelling.

	A2 2: Applied
	Section A: Mechanics

Students will develop their understanding of kinematics ie using calculus for motion in a straight line or two dimensions; solve problems involving projectiles; demonstrate understanding of moments in static contexts, and demonstrate an understanding of Impulse and Momentum.
Section B: Statistics

Students will develop their understanding of Probability ie Conditional Probability; use the Normal distribution and be able to select an appropriate distribution for a context with reasoning.   Students will also demonstrate understanding of and use the language of Hypothesis Testing.


MATHEMATICS and FURTHER MATHEMATICS [AS and A2]

This option can be attempted by those who have obtained Grade A/A* in both GCSE Mathematics and GCSE Further Mathematics.  This is only for the most able students.   Students who successfully take this option will gain two A levels.

What is Further mathematics?

Further Mathematics is an AS/A Level qualification, which both broadens and deepens the mathematics covered in AS/A Level Mathematics. It introduces new topics such as matrices and complex numbers that are vital in many maths-related degrees. Students who have studied Further Mathematics find the transition to maths-related degrees far more straightforward.  Studying Further Mathematics also boosts students’ performance in AS/A Level Mathematics by consolidating and reinforcing their standard A Level Mathematics work.  

Why choose FURTHER mathematics?

Students who are especially keen on Mathematics will really enjoy the full A Level in Further Mathematics. It is a challenging qualification, which both extends and deepens students’ knowledge and understanding beyond the standard A Level Mathematics, but students who do it often find it is their favourite subject.   Further Mathematics qualifications are prestigious and are strongly welcomed by universities. Students that do Further Mathematics are really demonstrating a strong commitment to their studies, as well as learning mathematics that is very useful for any maths-related degree.

As mentioned earlier, GCE Mathematics/Further Mathematics is changing from September 2017 with CCEA.  However, it is the intention at Campbell for pupils who gain successful entry to this accelerated class to remain with the existing ‘Legacy’ specification.  (This is subject to review after support events).   

The rationale for remaining with the Legacy examinations are as follows:-

i) The examinations are more predictable for existing specification

ii) It will give pupils a second chance to get an A* by being able to re-sit C3 and C4 in 2019 if required.

iii) pupils work at a more appropriate pace having covered the full A-Level before commencing Further Mathematics.

Notes to be aware of :-

i) Pupils who wish to just do the accelerated Mathematics A-Level in a year are not able to sit all relevant six units in 2018.   Students would still sit six units in 2018 and 6 units in 2019. (See table below).

ii) The award of A* at A2 Mathematics(Legacy) is based on achieving A standard (480 ums marks across the 6 units) AND specifically 180 ums marks from C3 and C4.
iii) There would still be the option of re-sitting C3, C4 and M1 in 2019. 

iv) The award of A* at A2 Further Mathematics(Legacy) is based on achieving A standard (480 ums marks across the 6 units) AND specifically 270 ums marks from 3 out of the following 5 units: F2, F3, M2, M3 and M4
v) A2 qualifications would be cashed in at the same time as A2 from other subjects.
Course Outline
	Mathematics AS units
	C1, C2, M1
	2018
	AS Cash in

	Mathematics A2 units
	C3, C4,
	2018
	

	Further Mathematics AS unit
	FP1
	2018
	

	Mathematics A2 unit
	S1
	2019
	AS & A2 Cash in

	Further Mathematics AS units
	M2, M3
	2019
	AS & A2 Cash in

	Further Mathematics A2units
	FP2, FP3, M4
	2019
	AS & A2 Cash in


	Module
	Name
	Description

	C1
	Core Mathematics 1

(Non-Calculator)
	This module builds on knowledge from higher tier GCSE.  Students may recognise topics such as Indices, Surds, Transformations of graphs, Algebraic fractions and non-linear Simultaneous Equations.   Students will be introduced to Differential Calculus and other advanced topics such as Factor and Remainder theorems.

	C2
	Core Mathematics 2
	Students may recognise topics such as the Sine rule and the Cosine rule.  Trigonometry will be extended further and a range of other topics introduced – Arithmetic series, Geometric series, Logarithms and Integration.

	M1
	Mechanics 1
	Students enjoy the nature of this introductory applied module.  Newton’s Laws, Impulse and Momentum, Resolving Forces, Uniform Acceleration to name a few of the topic areas.


	Module
	Name
	Description

	C3
	Core Mathematics 3

(Non-Calculator)
	Students develop their use of Trigonometry, Calculus and Algebra.  Learning about identities, further differentiation techniques and using other concepts such as the Newton-Rhapson method.  

	C4
	Core Mathematics 4
	Topics build upon the previous core Mathematics modules.  Functions, Differential Equations, Integration of Partial Fractions.  Trigonometric double angle formulae.

	S1
	Statistics 1
	Students will revisit topics such as Standard Deviation and Histograms, alongside studying new and interesting topics like the Normal Distribution and probability distributions.


Further Mathematics [A2]

	Module
	Name
	Example of Content

	FP1
	Further Pure

Mathematics 1


	Matrices – Addition, Multiplication, Determinants

Co-ordinate Geometry – Circle, Common chord

Complex Numbers – Cartesian and polar form.



	FP2
	Further Pure

Mathematics 2
	Series - 
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3, Maclaurin’s theorem

Proof – by Induction

De Moivre’s theorem for general index

Co-ordinate Geometry – Parabola and Ellipse.



	FP3
	Further Pure

Mathematics 3
	Calculus - Differentiation of sin-1x, cos-1x, tan-1x Calculus - Integration by parts, reduction formulae

Hyperbolic Functions - Sinh-1x etc, graphs, derivatives and integrals.

Vectors – Vector product, vector equations of a plane.




	Module
	Name
	Example of Content

	M2
	Mechanics 2
	Vectors - i, j, k notation, integration and differentiation.

Kinematics - Projectiles

Dynamics - Circular motion, work, energy, power.



	M3
	Mechanics 3
	Centre of Mass – Rods, laminae, equilibrium

Kinematics and Dynamics – Hooke’s Law, Springs, Simple Harmonic motion.



	M4
	Mechanics 4
	Centre of mass – Composite bodies, Suspended bodies.

Kinematics and Dynamics – Force Systems, Further circular motion on banked corners.
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