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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 13 Further Maths

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

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

	1. Solve a second-order linear recurrence relation with constant coefficients, using the associated auxiliary equation and complementary function.
2. Calculate quadratic residues and solve, or prove insoluble, equations involving them. Solve simultaneous linear congruencies. Fermat’s little theorem.  The order of a modulo p. Binomial theorem. 
3. Groups of higher finite order, infinite order and abstract groups. Recall and be able to apply Lagrange’s theorem and determine whether two given groups are, or are not, isomorphic. 
4. Use of the scalar triple product, calculate volumes of tetrahedra and parallelepipeds
5. Extend Surfaces to those defined by functions of more than two variables, and incorporating trigonometric functions, logarithms and exponentials. Nature of maxima, minima and saddle points by means of the sign of the determinant of the matrix of second partial derivatives (the Hessian Matrix)
6. Find the equation of a tangent plane to the curve at a given point
7. Establish and use given reduction formulae, and employ them to evaluate integrals using recursive techniques.
8. Find arc lengths and areas of surface of revolution for curves defined in Cartesian or parametric form.
9. Work, Energy, Power: Work done by a constant force in two directions or a variable force in one direction. Kinetic energy using the scalar product. Hooke’s Law and power associated with a variable force
10. Impulse and Momentum: Extend knowledge to two dimensions 
11. Motion in a circle: Extend their understanding of the motion of a particle in a circle with variable speed to include the radial and tangential components of the acceleration
12. Further Dynamics and Kinematics: Linear motion under a variable force
13. Review and revision period 


	Prior knowledge needed for this unit/topic from previous teaching

	All these units directly or indirectly build on the previous work from year 12.  Aspects of Year 12/13 Maths also needs to have been covered. 

	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Learners extend their knowledge of particles, kinematics and forces from A Level Mathematics, using their extended pure mathematical knowledge to explore more complex physical systems.  These topics offer the opportunity to extend knowledge in applied mathematics and logical reasoning. 

Rationale for timing of this topic
The timing takes into account previous topics studied for Further Mathematics and Mathematics A` Level.


 

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

	
· When using a given formula, write down before use then any errors in substitution will only be penalised by loss of accuracy marks; if the general formula is not shown then the method marks are lost as well.
· [bookmark: _GoBack]For differential equations: constant of integration is important, variables are often mixed up in the complementary function and it is common to see the wrong sign on the power of e. 
· To avoid misinterpretations of the physical context, emphasise the importance of a diagram
· Errors seen by examiners in horizontal circular motion questions include: students wrongly applying energy methods as if the question were a vertical circular motion
· Centre of mass questions are answered incorrectly with errors in basic algebra and integration
· Good diagrams and clear layout is important for all units




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

	Integrating, factor, complementary, function, differential, equation, order, auxiliary, discriminant, general, particular
Quadratic residue, modulo, triple product, reduction formula
Circle, uniform, linear velocity, angular speed, angular acceleration, radians, revolution, radial, tangential, frequency, period, complete circle, central force, tension, normal reaction, string, rod, peg, inextensible, elastic, light,  taut, slack, projectile, conical pendulum, hemispherical bowl, smooth, bead, wire, banking, friction, slipping, coefficient of friction,
Moment, turning effect uniform, non-uniform, centre of mass, 

	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 past exam papers that are adapted to reflect the topics covered to date.  Their aim is to assess students’ progress in Further Mathematics. 
· 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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