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	Subject:
	Maths
	Year
	13
	
	Pure



	Half Term 2 / weeks
	Week 1-2
	Week 4-6
	
	

	Topic
	Unit 24 – Vectors (3D)
	Unit 25 – Integration (part 2)
	Unit 26 - Proof

	Topic overview

Pupils will learn…

	To apply techniques and skills learnt from 2 Dimensional vectors and apply them to 3 Dimensional problems, both in pure and applied settings. 
	To be integrate expressions involving a combination of functions. 
	To be able to use formal proof to justify a mathematical statement. 

	Components



	Students should be able to 
· be able to extend the work on vectors from AS Pure Mathematics to 3D with column vectors and with the use of i, j and k unit vectors
· be able to calculate the magnitude of a 3D vector
· know the definition of a unit vector in 3D
· be able to add 3D vectors diagrammatically and perform the algebraic operations of vector addition and multiplication by scalars, and understand their geometrical interpretations
· understand and use position vectors, and calculate the distance between two 3D points represented by position vectors
	Students should be able to 
· be able to integrate expressions using an appropriate substitution;
· be able to select the correct substitution and justify their choices.
· be able to integrate an expression using integration by parts;
·  be able to select the correct method for integration and justify their choices
· be able to integrate rational expressions by using partial fractions that are linear in the denominator;
· be able to simplify the expression using laws of logarithms.
· be able to use the trapezium rule to find an approximation to the area under a curve;
· appreciate the trapezium rule is an approximation and realise when it gives an overestimate or underestimate.
· be able to write a differential equation from a worded problem;
· be able to use a differential equation as a model to solve a problem;
· be able to solve a differential equation;
· be able to substitute the initial conditions or otherwise into the equation to find + c and the general solution (which is a family of curves)

	Students should be able to 
· understand that various types of proof can be used to give confirmation that previously learnt formulae are true, and have a sound mathematical basis;
· understand that there are different types of proof and disproof (e.g. deduction and contradiction), and know when it is appropriate to use which particular method

	What pupils should already know
(prior learning components)


	AS Mathematics – Pure Mathematics content
 Vectors
Pupils should be confident in expressing vectors in i,j notation and being in able to write components as column vectors from 
	Covered so far
• Laws of logarithms  
• Trigonometry
• Partial fractions
• Differentiation

 Areas under curves
AS Mathematics – Mechanics content
 Kinematics (velocity–time graphs)
	

	Transferrable knowledge (skills)



	The skill recapped and developed here will help strength the work in both pure and mechanics,  aiding in the retention of the topic. 
	
	This is a stand-alone unit with few links to others. 

	Key vocabulary pupil will know and learn


	Vector, scalar, column, 3D coordinates, vertices, Cartesian, i, j, k, magnitude, origin, distance, direction, angle, position vector, unit vector, orthogonal, vector addition/subtraction.
	Integral, definite integral, integrand, limit, indefinite integral, constant of integration, trapezium, substitution, by parts, area, differential equation, first order, separating variables, initial conditions, general solution.
	

	Assessment activities



	Homework 24 Vectors  

Test 11
	Homework 25 Integration methods 

Test 11 
	Homework 26 Proof

Test 11 

	Resources available



	Pearson Pure Mathematics Year 2 Chapter 1
Topic Booklets 
Departmental lesson folder
Departmental resource folder
Physics & Maths Tutor
ExamSolutions
www.mathsgenie.co.uk
www.mathsnetalevel.com

	Pearson Pure Mathematics Year 2 Chapter 11
Topic Booklets 
Departmental lesson folder
Departmental resource folder
Physics & Maths Tutor
ExamSolutions
www.mathsgenie.co.uk
www.mathsnetalevel.com

	[bookmark: _GoBack]Pearson Pure Mathematics Year 2 Chapter 1
Topic Booklets 
Departmental lesson folder
Departmental resource folder
Physics & Maths Tutor
ExamSolutions
www.mathsgenie.co.uk
www.mathsnetalevel.com


	Notes

Why this topic is important…

	This unit begins by recapping the notation and skills developed in year 12 with 2 Dimensional vectors in both pure and mechanics and develops the work in 3 dimensions. Finding angles and distances between points and planes. 
Pupils will have solved geometric problems in 2 dimensions at both higher GCSE and in year 12, this will develop further into 3. The unit will end with applying the techniques to applied problems solidifying the work done in pure and mechanics together. 
	This unit is culmination in some respects of the entire course. Students will need to apply their knowledge of differentiation, functions, partial fractions, algebraic division, Trigonometry, logarithms, implicit functions and integration techniques. Sometimes all within the space of one question. 
	This unit aims to build upon the ideas of proof first discussed in year12 and introduces the use of proof by contradiction, the proof of a counter statement, to formalise an argument. Pupils will discuss various statements and learn how to structure an argument. 
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