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The contents of this unit are protected by copyright. 
This unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it are supplied to you by PG Online Limited under licence and may be used and copied by you only in accordance with the terms of the licence agreement between you and PG Online Limited. Except as expressly permitted by the licence, no part of the materials distributed with this unit may be used, reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic or otherwise, without the prior written permission of PG Online Limited.
Licence agreement
This is a legal agreement between you, the teaching institution, and PG Online Limited. PG Online Limited grants to you a non-exclusive, non-transferable, revocable licence to use this unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it in the course of teaching by your teachers and/or employees.
The materials distributed with this unit may be copied and used by your teachers and/or employees on a single site only in the course of their teaching. You warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, share in any way any of the materials or part of the materials with any third party, including users on another site or individuals who are teachers and/or employees of a separate institution. You acknowledge and agree that the materials must remain with you, the teaching institution, and no part of the materials may be transferred to another institution. You also warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, procure, authorise, encourage, facilitate or enable any third party to reproduce these materials in whole or in part without the prior permission of PG Online Limited.
In consideration of the licence granted to you, you shall indemnify PG Online Limited against all liabilities, costs, expenses, damages and losses (including but not limited to any direct, indirect or consequential losses, loss of profit, loss of reputation and all interest, penalties and legal costs and all other professional costs and expenses) suffered or incurred by PG Online Limited arising out of or in connection with the exercise by you of your rights granted under this licence. 

Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Mathematics department.
The material supplied for this unit includes:
6 PowerPoint presentations, each designed to cover one lesson
6 worksheets / homework sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into six lessons (plus an assessment) and is intended to be taught over approximately two to three weeks.  The unit covers aspects of Assessment Points N1, N15, N16, A5, A11, A17, A18, A19, A21 of the AQA GCSE Mathematics specification. It is in the linear nature of the specification that this material will be revisited and applied, and more complex and varied problems introduced, in many subsequent units.

Learning Outcomes for the unit
At the end of this Unit all students should be able to:
Revise the solving of linear equations with one unknown, including those with the unknown on both sides of the equation
Derive an equation from a simple situation; solve and interpret the solution
Solve simple linear simultaneous equations by elimination or substitution
Derive simultaneous equations to represent a situation
Solve factorised quadratic equations
Recall and use formulae
Use inequality notation to write a simple error interval due to truncation or rounding
Apply and interpret limits of accuracy
Change the subject of a simple formula

Students aiming to achieve a Grade 4 or above will be able to:
Change the subject of a formula including involving the use of square roots and squares
Change the subject of a formula where the subject appears on both sides or with a power of the subject
Apply and interpret more complex limits of accuracy
Solve more complex linear equations
Solve simultaneous equations by elimination or substitution
Solve quadratic equations by factorising



Previous Learning
Students should have studied basic Mathematics up to the end of KS3.
Suggested Resources
This AQA GCSE Foundation Student book provides a fresh new approach to traditional textbooks. It is comprehensive in its coverage of the full AQA GCSE Maths Foundation specification, but this student book is a resource which can be used either to complement the teaching and learning materials produced by PG Online for this specification or as a stand-alone student book. It comprises 25 sections, each focusing on aspects from one of the strands of the specification. Each section is further divided into six or seven chapters; one chapter representing the learning from approximately one lesson.
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Each chapter provides concise explanations supported by worked examples, concluding with a set of graduated questions to apply the learning. To support the Mastery approach, appropriate use of procedural variation and representations is made, with examination-style questions.
Vocabulary   
Vocabulary associated with this Unit, such as: linear equation, quadratic equation, solve, factorise, expand, rearrange, formula, formulae, elimination, substitution, equivalent, manipulating, square, square root, cube, cube root, inequality, error interval, less than, less than or equal to, greater than, greater than or equal to.
[bookmark: _Hlk23329019]Graded challenge level
To provide appropriate stretch and challenge for students who are aiming for Grades 4 and 5, selected questions and activities are marked as ‘more challenging’ denoted with a silver medal and image of a runner, or ‘most challenging’ denoted with a gold medal and an image of a sprinter. 
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	Most challenging


Assessment
An exercise sheet and an answer sheet are provided for each lesson. This may be wholly or partially completed in the lesson or given as homework. Students will sit an assessment using exam-style questions relevant to the objectives in the unit at the end of the lesson sequence. The assessment will take about one hour to complete. 


Lesson plan
	Lesson 1 Linear equations recap

	Learning Objectives:
Revise the solving of linear equations with one unknown, including those with the unknown on both sides of the equation
Derive an equation from a simple situation; solve and interpret the solution 

	Resources:
PowerPoint Guide: L1 Linear equations recap
L1 Exercise sheet 1
L1 Exercise sheet 1 Answers

	Prior learning
Students should already:
Have been exposed to how to solve linear equations – this lesson is a recap of this learning

	[bookmark: _Hlk530568130]Prerequisite PG units:
Unit 3
Unit 19
Common misconceptions or errors:
When solving equations, some students perform the inverse operations in the wrong order.  Drawing a forward function machine (writing down what happens to x in the equation) and then drawing the reverse function machine can be helpful here.    
When solving equations, some students perform the inverse operation to only one side of the equation.  Stress the need for care and rigour when solving equations.  Writing down the action to be performed each time can help here.
When solving equations, some students forget to perform the inverse operation and instead perform the same operation.  Again, an inverse function machine may dispel this misconception.

	Content and Resources

	Starter
The starter asks students to match linear equations with their solutions.  Students are expected to complete this by substituting in the values of x from the right-hand side to see which equation they work in on the left.  This serves as a reminder to students of what solving an equation means.  Alternatively, the slide can be adapted to show only the equations and students asked to solve these equations.  
Main
One step equations
One step equations are considered first in this recap lesson.  Each require carrying out the inverse of one function to solve the equation.  Function machines can be used to reinforce this idea if required.  Forming a simple equation from words is also recapped here. When discussing the solution emphasise the need to perform the inverse operation i.e. multiply both sides by 4 to cancel out the effect of dividing x by 4.
Two step equations
The slides then move on to consider two step equations; i.e. ones which have two functions in a function machine.  Again, the use of function machines may help here.  In the example emphasise that 7 was subtracted from both sides (note the line where this is written down) to ‘remove’ the +7 from the left-hand side.  Again, to find the value of x when the value of 2x is known, both sides are divided by 2.   
Solve equations 1
A practice slide follows to give students the opportunity to consolidate and check their understanding of solving these easier linear equations.
Brackets
The next series of slides considers how to expand a single bracket and so how to deal with brackets when solving linear equations.  A grid is used to give a representation of the process. The expansion of x(3x − 4) gives 3x² − 4x.
On the slide which compares Kieran and Layla’s approach, it is useful to discuss that either method is valid – although many students prefer to use Kieran’s method.
Unknowns on both sides
The lesson now moves on to consider how to deal with linear equations which have unknowns on both sides. The method used here is to remove the unknowns from one side of the equation by performing an appropriate operation.  It is usually best for students to choose to reduce from the side which has fewer of the unknown, thus when possible leaving a positive unknown on one side. It does of course work by leaving the unknown on either side. Once the equation has been reduced to one with unknowns on one side only then it can be treated as the earlier examples.  The additional challenge questions at the end of the final slide in this series have answers of x = 3 and x = −9 respectively.
Dealing with fractions
Fractions in equations can present a greater challenge to some students and should be tackled with care.  A demonstration is given of forming an equation from a scenario and then solving this equation.  It is often better for students to express fractions as is shown in this example, so  rather than x.  Again, emphasise the need to carry out reverse (or inverse) operations; so, in the example multiplying by 3 reversed the operation of dividing by 3 (or finding a third of something).
Solve equations 2
A second set of practice questions are given to check understanding of these more complex linear equations. 
Baby’s bottle
A reasoning question is presented requiring students to form and then solve an equation to solve the problem.
Plenary
As a consolidation of the skills learned over this lesson, the plenary requires students to place the operations in the correct order to solve the equation.
Exercise Sheet
Use Exercise Sheet 1 for extra exercises or set as homework if appropriate. All the exercise sheets are a mixture of straightforward calculation, reasoning and problem solving. Some questions are designed to provoke discussion and discovery. They are not all exam-type questions.
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