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	Subject: Further Maths
	Year: 12 Terms 1 and 2

	

	Topic 1: Complex number and Argand diagrams
	Topic 2: Matrices 
	Topic 3: Linear transformations
	Topic 4: Proof by induction
	Topic 5: Series
	Topic 6: Roots of polynomials

	Duration: Term 1
	Duration: Term 1
	Duration: Term 1
	Duration: Term 2
	Duration: Term 2
	Duration: Term 2

	Content: An introduction to complex numbers, calculations and solving equations using complex numbers and moving on to studying how they can be represented on an Argand Diagram.
	Content: Looking at matrices, understanding how to carry out calculations using matrices which in turn can lead to solving intricate systems of equations.
	Content: Studying how matrices can be used to represent a linear transformation on cartesian axes.  This includes looking at invariant lines and inverse transformations.
	Content: Understanding the concept of proof by induction and applying it to three different types of questions.
	Content: Looking at the sum of series, including squares and cubes, and how they are used to evaluate and simplify new series.
	Content: Derive and use the relationship between the roots and many different types of equations moving onto solving more challenging problem solving aspects involving roots.

	Key concepts students need to understand (Core Knowledge): Imaginary and complex numbers, Complex conjugation, Argand diagrams, Modulus and argument, Loci and regions.
	Key concepts students need to understand (Core Knowledge): Matrices, Determinants, Inverse matrices, Systems of equations.
	Key concepts students need to understand (Core Knowledge): Reflections, Rotations, Enlargements, Invariant points and lines, Successive transformations, Inverse transformations. 
	Key concepts students need to understand (Core Knowledge): Prove results about sums of series, Divisibility proof, Matrices proof.
	Key concepts students need to understand (Core Knowledge): Natural numbers, Sums of squares and cubes. Sigma notation.
	Key concepts students need to understand (Core Knowledge): Roots of quadratic, cubic and quartic equations. Linear transformations of roots.

	

	SMSC Opportunities (including evidence of British Values)
	Out of classroom opportunities
	Assessment opportunities (Please see Assessment Calendar on Website)

	Frequent links to how maths is used in the real world and careers.
	Senior Maths Challenge and Team Challenge.
Use of online resources to help make the maths more real and relevant.
	End of topic assessments








	Subject Curriculum Overview: Further Maths KS5


[image: Graphical user interface, text

Description automatically generated][image: Graphical user interface, text, chat or text message

Description automatically generated]
	Subject: Further Maths
	Year: 12 Terms 3 and 4

	

	Topic 1: Vectors
	Topic 2: Decision Maths - Algorithms
	Topic 3: Decision Maths - Graphs and networks
	Topic 4: Mechanics - Momentum and Impulse
	Topic 5: Mechanics - Elastic collisions in one dimension.
	Topic 6: Mechanics – Work, Energy, Power

	Duration: Term 3
	Duration: Term 3
	Duration: Terms 3 and 4
	Duration: Term 3 and 4
	Duration: Term 4
	Duration: Term 4

	Content: Looking at equations of vectors and planes in Cartesian, vector and scalar form. Students problem solve in 2D and 3D including problems looking at shortest distance and intersection.
	Content: Use and understand algorithms and carrying out various sorting and packing algorithms. Looking out where and when such algorithms are used and how long they would take to carry out.
	Content: A large section of work exploring graph theory and various algorithms on graphs; where they can be used and how the algorithms can be used to solve real world problems. 
	Content: Studying how momentum and impulse can be used to solve problems in collisions, including the use of vectors. 
	Content: Building upon the momentum chapter, Newton’s law of restitution is studied to solve new problems including looking at changes of energy and successive direct impacts.
	Content: Looking at the relationship between work, energy and power. Students’ study the Principle of conservation of mechanical energy and the work-energy principle.

	Key concepts students need to understand (Core Knowledge): Vectors and planes, Scalar product, Normal vector, Skew lines, Intersection, Perpendicular distance.
	Key concepts students need to understand (Core Knowledge): Algorithms and flow charts, Bubble sort, Quick sort, Bin-packing, Order of an algorithm.
	Key concepts students need to understand (Core Knowledge): Modelling with graphs – arcs, nodes, vertices, edges, Kruskal’s, Prim’s, Dijkstra’s, Floyd’s, Eulerian graphs – route inspection problem, Travelling salesman problem.
	Key concepts students need to understand (Core Knowledge): Momentum, Impulse, Conservation of momentum, Momentum as a vector.
	Key concepts students need to understand (Core Knowledge): Newton’s law of restitution, Direct impact with a smooth plane, Kinetic energy.
	Key concepts students need to understand (Core Knowledge): Work done, Kinetic and potential energy, Power, Principle of conservation of mechanical energy and the work-energy principle.

	

	SMSC Opportunities (including evidence of British Values)
	Out of classroom opportunities
	Assessment opportunities (Please see Assessment Calendar on Website)

	Frequent links to how maths is used in the real world and linked careers.
	Senior Maths Challenge and Team Challenge.
Use of online resources to help make the maths more real and relevant.
	End of topic assessments
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	Subject: Further Maths
	Year: 12 Terms 5 and 6

	

	Topic 1: Decision Maths – Linear Programming
	Topic 2: Decision Maths - Simplex
	Topic 3: Decision Maths – Critical Path Analysis
	Topic 4: Mechanics – Elastic strings and springs
	Topic 5: Mechanics – Elastic collisions in two dimensions.
	Topic 6: Volumes of revolution.

	Duration: Term 5
	Duration: Terms 5 and 6
	Duration: Term 6
	Duration: Term 5
	Duration: Term 5 and 6
	Duration: Term 6

	Content: Formulating real world problems into inequalities and equations and using graphical methods to find optimal solutions.
	Content: Formulating linear programming problems into equations and using numerical and algebraic methods to solve more complicates problems.
	Content: Model projects using activity networks and then use Critical Path Analysis to find the quickest/cheapest way to complete a project including scheduling.
	Content: Use Hooke’s law to solve equilibrium problems involving elastic strings and springs. Extend these ideas to dynamic problems including energy.
	Content: Extends work covered on collisions in one direction looking at oblique impact of a smooths sphere on a smooth surface, two smooth spheres and successive impacts.
	Content: Finds volume of revolution around the x and y axes using advanced calculus methods. Volumes can be defined parametrically and real life models are explored.

	Key concepts students need to understand (Core Knowledge): Linear programming, inequalities, constraints, feasible region, optimal point
	Key concepts students need to understand (Core Knowledge): Slack, surplus and artificial variable, Simplex tableaux, theta values, Two-stage method, Big M method.
	Key concepts students need to understand (Core Knowledge): Precedence table, dummy activities, early and late event time, float of an activity, critical path, Gantt Diagrams, resource histograms, scheduling diagrams.
	Key concepts students need to understand (Core Knowledge): Hooke’s law, Energy stored, The Principle of conservation of mechanical energy.
	Key concepts students need to understand (Core Knowledge): Oblique impact, spheres, Newton’s law of restitution.
	Key concepts students need to understand (Core Knowledge): Volume of revolution of parametrically defined curve.

	

	SMSC Opportunities (including evidence of British Values)
	Out of classroom opportunities
	Assessment opportunities (Please see Assessment Calendar on Website)

	Frequent links to how maths is used in the real world and linked careers.
	Senior Maths Challenge and Team Challenge.
Use of online resources to help make the maths more real and relevant.
	End of topic assessments
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