[image: ]St Mary’s Catholic School
Department Curriculum Planning
Department: Maths
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 Mathematics

This is the plan for the taught curriculum during achievement period: Sept - Dec

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

	1. Complex number: understand de Moivre`s theorem and use it to find multiple angle formulae and sums of series. Find the n distinct nth roots and know they form the vertices of a regular n-gon. Use complex roots of unity for geometric problems.
2. Maclaurin Series: find and use higher derivatives of functions, express functions as an infinite series in ascending powers   using Maclaurin’s expansion and find the series expansion of composite functions.
3. Improper Integrals: know how to deal with infinity as a limit of a definite integral, integrate functions across limits which include values when the function is undefined 
4. Volume of solids of revolution derive formulae for and calculate volumes of revolution about both the x and y-axes.
5. Understand and be able to evaluate the mean value of a function
6. Integrate functions which can be split into partial fractions up to denominators with quadratic factors.
7. Differentiate inverse trigonometric functions and integrate functions of the form  and  . Choose trigonometric substitutions to integrate associated functions.
8. Polar Coordinates: use polar coordinates and convert between polar and Cartesian coordinates, sketch standard polar curves. Find (compound) areas under polar graphs using the formula
9. Centre of Mass: Understand and be able to apply the principle that the effect of gravity is equivalent to a single force acting at the body’s centre of mass. solve problems involving the equilibrium of a single rigid body under the action of coplanar forces
10. Differential equations: General and particular solutions for first and second order homogenous and non-homogenous differential equations. Simple harmonic motion and damped oscillations. Linear systems of equations
11. Vectors: vector and Cartesian forms of the equation of a plane, use of scalar product for the angle between two planes or a line and a plane, points of intersection of lines and planes which meet. Calculate the perpendicular distance between two lines and from a point to a line or to a plane.

	Prior knowledge needed for this unit/topic from previous teaching

	1. AS Further Maths complex number unit
2. Algebraic fractions, partial fractions, implicit differentiation and sums of series from A2 Maths content
3. Integration, parametric functions and inverse functions from A2 Maths
4. AS Further Maths vectors

	Rationale for students studying this unit/topic 

	Rationale for studying this topic
These areas extend and deepen knowledge of proof, algebra, functions ,calculus, vectors and differential equations studied in A Level Mathematics. They will also broaden knowledge into other areas of pure mathematics that underpin the further study of mathematics and other numerate subjects with complex numbers, matrices, polar coordinates and hyperbolic functions.
Rationale for timing of this topic
The topics build on knowledge already studied at AS Level and require skills from A Level Maths at this point. 

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

	· Use an Argand diagrams whenever possible to illustrate problems, encourage students to use the simplest of sketches
· If the question asks for the use of de Moivre, then attempting alternative approaches by expanding brackets etc. may not gain any credit.
· Care should be taken when finding the argument of the complex number, a sketch will help
· The general form of the series should be quoted before an attempt is made to substitute derivatives.
· Formula should always be quoted in full before an attempt is made to substitute values
· Consider partial fraction denominators carefully and always divide out first if necessary.
· Students must give the equation of a line or plane as an equation and not as an expression, i.e. they will lose marks for not writing r =…
· They need to know the difference between giving an answer in vector form or Cartesian form.
· Check whether the answers for angles should be given in degrees or radians, and also whether the angle should be acute or obtuse.
· When applying the scalar product formula, the direction of the vectors is important.  The vectors should be coming ‘out’ of the angle.

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

	de Moivre, unity, Maclaurin, Improper, undefined, continuous, mean, Polar, lamina, body, particle, moment, composite, homogenous, auxiliary, period, amplitude

	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. 
· [bookmark: _GoBack]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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