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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: Sept - Dec

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

	1. Complex numbers and their basic arithmetic including in modulus-argument form. They are used to solve polynomial equations with real coefficients and to define loci on the Argand diagram.
2. Matrix arithmetic is introduced and applied to linear transformations in 2-D, and some in 3-D, including the concept of invariance. Determinants and inverses of 2x2  and 3x3 matrices are found and used to solve matrix equations
3. Proof by induction, including its application on sums of simple series, powers of matrices and divisibility.
4. Vector equations of lines finding angles and distances between points and lines 
5. Relationships between roots of and coefficients of polynomials are explored
6. Number theory is introduced through number bases, modular arithmetic, divisibility algorithms and solving linear congruencies.
7. Recurrence relations are explored, including their long term behaviour and solution of first order recurrence relations.

	Prior knowledge needed for this unit/topic from previous teaching

	1. All content from GCSE Mathematics at higher tier
2. Trigonometric ratios 
3. Use of the Discriminant
4. Factor theorem and dividing polynomials
5. Binomial expansion
6. Vectors (I and j components)
7. Radians
8. Equation of line and circle
9. Sigma notation
10. Matrix multiplication
11. Vectors in 2D


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
1. An introduction to complex numbers leads on to De Moivre at A2.  
2. Matrices are a stand -alone topic that builds on knowledge from GCSE Further Maths
3. Proof by induction is revisited in Additional Pure to include recurrence relationships and at A2 to include the sums of series.  An understanding of this new topic is needed as early as possible
4. The concepts introduced in vectors are developed further within both additional pure and the A2 content
5. Number Theory is a topic that requires no prior knowledge from other aspects of the course
6. Recurrence relationships develops the knowledge of proof by induction and works alongside geometric and arithmetic progressions taught at Maths A`level in this period
Rationale for timing of this topic
1. Applications of complex numbers are also needed for differential equations at A2
2. The intro to vectors is required later in both the A2 content and the additional option
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	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
Common misconceptions:
1. Labelling of Argand diagrams and the shading of the correct regions 
2. With matrix transformations the order is important
3. For roots of polynomials it is important to use the properties of roots rather than finding them
4. Care needs to be taken with the algebraic manipulation when multiplying out brackets
5. When forming new equations, =0 is important
6. Setting out proofs correctly and adding a conclusion
7. Knowing the difference between vector and Cartesian form for lines and planes

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

	Conjugate, real part, imaginary part, complex conjugate, Argand diagram, Cartesian coordinates, vector, magnitude, modulus, argument, principal argument, radians, modulus-argument form, polynomial, coefficient, quadratic, quartic, cubic, locus, loci. Mathematical induction, general statement, basis, assumption, inductive, conclusion, integer, summation, divisible, matrix. Vector, scalar, magnitude, modulus, direction, vector quantity, scalar quantity, displacement vector, zero vector, unit vector, base vector, component, equal vectors, localised vector, free vector, resultant, triangle law, parallelogram law, position vector, vector equation, Cartesian equation, scalar product, dot product, collinear, skew, concurrent, direction ratio, perpendicular. Euclidean algorithm, Bezout’s identity, modular arithmetic, congruence, divisibility. Sequence, series, recurrence, relation, first order, closed, proof, induction, particular solution, auxiliary equation.


	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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