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This A level qualification builds on the skills, knowledge and understanding set out in the whole GCSE subject content for mathematics, separated into three areas: Pure Core, Mechanics, and Additional Pure Mathematics. In general, the content of A Level Further Mathematics assumes knowledge from A Level Mathematics. Students are expected to be able to use their knowledge to reason mathematically and solve problems both within mathematics and in context. Problem solving, proof and mathematical modelling will be assessed in further mathematics in the context of the wider knowledge which students taking A Level further mathematics will have studied.

Year Group: Year 12 Further Maths

This is the plan for the taught curriculum during achievement period: Jan - Apr

	Brief summary of the topic/work being covered during this period	

	1. Dimensional Analysis:  dimensions of a quantity in terms of M, L and T, understand that some quantities are dimensionless, use the relationship between the units of a quantity and its dimensions and formulate models. 
2. Work, energy and power: concept of work done by a force, mechanical energy of a body, work-energy principle, definition of power and relationship between power, tractive force and velocity
3. Impulse and Momentum: definition of and application to conservation in one dimension, concept of impulse imparted by a force and change in momentum
4. Restitution: coefficient of restitution, understand perfectly elastic and inelastic collisions and use Newton`s law for problems of impact
5. Motion in a circle: velocity, speed and acceleration of a particle in a horizontal and vertical circle
6. Group Theory: Binary operations, axioms, element order, subgroups, generators and structures
7. Further vectors: Vector product and its properties, application to area and equation of line
8. Surfaces and Partial Differentiation: 3D Surfaces, sections and contours. First and second derivatives and stationary points


	Prior knowledge needed for this unit/topic from previous teaching

	1. Intuitive idea of momentum and SI units, kinematics and constant acceleration formulae
2. Types of forces and Newton`s laws. 
3. Momentum and impulse and mechanical energy. 
4. Work with I, j vectors; magnitude and direction
5. Basic integration
6. Trigonometric identities
7. Vector scalar product
8. Understanding of basic set theory from GCSE
9. Modular arithmetic
10. Implicit differentiation and how second derivatives are used to define stationary points


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Learners extend their knowledge of particles, kinematics and forces from A Level Maths, using their extended pure mathematical knowledge to explore complex physical systems. 
The additional pure topic areas; 6-8, broaden and deepen pure maths knowledge, studying both discrete and continuous topics which form the foundation of undergraduate study in maths and related disciplines.
Rationale for timing of this topic
All areas are introduced at this stage and the AS content covered. The A2 content is studied in a future achievement period



 

	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	The majority of the concepts are new to all students. Their purpose is to enhance mathematical skills and provide an introduction to the course. A handful of topics appear in other subjects and it is important to embed the mathematical approach to all problems.
Common misconceptions:
1. Consideration to the direction of forces before calculation
2. Sign errors and confusion with the different equations
3. Missing forces when writing equations and sketching
4. Using appropriate levels of accuracy
5. Using the correct Group axioms especially associativity 
Encourage sketching and lots of practice questions prior to assessment


	New key terminology students will be taught during this topic/unit

	Mass, velocity, speed, momentum, impulse, force, time, collisions, direct, smooth, body, sphere, particle, coalesce, conservation, vector, magnitude, string, light, inextensible, jerk, impulsive tension. Work, energy, power, joules, gravitational potential energy (GPE), kinetic energy (KE), energy change, resistance, force, distance, displacement, speed, velocity, external force, work-energy principle, reaction, power, tractive (driving) force , acceleration, inclined plane, resistance, rate of working, rough/smooth surface, friction. Perfectly elastic, inelastic, coefficient of friction, inclined plane. 
Scalar, cross, dot, vector, product, parallelepiped, tetrahedron, Cartesian, line, plane, intersection, equation. 
Group, Cayley table, cyclic, order, Lagrange’s theorem, binary operation, closure, associativity, identity, inverse, symmetries, permutation.



	Plan for Assessment 

	· Informal assessment is ongoing through class work, contributions to class discussion and teacher assessment during lessons.
· Teacher’s record homework marks each week on a centrally held department tracker; the homework tasks are detailed on the schemes of work. Teachers will take in and formally mark a written piece of homework once every two weeks. Students will then have time during a subsequent lesson to review their work and make any corrections
· Formal assessment for Further Maths will take place during this achievement period. The necessary skills are covered in a synoptic paper that aims to assess students’ progress in mathematics generally and covers questions from all topics that have been covered at any point in the students’ mathematical history (not just this academic year).
· Regular in-class assessments will provide information for teachers regarding existing misconceptions and will help students and teachers see the progress that has been made over the course of the teaching of the topic.
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