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Introduction

In order to help you plan effectively for the implementation of the new specification we have produced sample schemes of work and lesson plans for Methods in Mathematics. These support materials are designed for guidance only and play a secondary role to the specification.  
Each scheme of work and lesson plan is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and learners’ needs.

This booklet provides examples of how to structure the teaching of this unit; the teaching hours are suggestions only.

The specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this support material booklet should be read in conjunction with the specification. If clarification on a particular point is sought then that clarification should be sought in the specification itself.
	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	N/A
	Topic
	H2A – General problem solving skills

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Solve problems using mathematical skills

· select and use suitable problem solving strategies and efficient techniques to solve numerical problems

· identify what further information may be required in order to pursue a particular line of enquiry and give reasons for following or rejecting particular approaches

· break down a complex calculation into simpler steps before attempting to solve it and justify their choice of methods

· use notation and symbols correctly and consistently within a problem

· use a range of strategies to create numerical representations of a problem and its solution; move from one form of representation to another in order to get different perspectives on the problem

· interpret and discuss numerical information presented in a variety of forms

· present and interpret solutions in the context of the original problem

· review and justify their choice of mathematical presentation

· understand the importance of counter-example and identify exceptional cases when solving problems

· show step-by-step deduction in solving a problem

· recognise the importance of assumptions when deducing results; recognise the limitations of any assumptions that are made and the effect that varying those assumptions may have on the solution to a problem
	· These skills should be integrated within the other content areas in the context of different areas of maths within both more open ended and closed questions/problems
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	2-3 hours
	Topic
	H2B – Number

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Approximate to a specified or appropriate degree of accuracy

· use their previous understanding of integers and place value to deal with arbitrarily large positive numbers

· use a variety of checking procedures, including working the problem backwards, and considering whether a result is of the right order of magnitude

· round to the nearest integer, to any number of decimal places, specified or appropriate, and to any number of significant figures(1)
· give solutions in the context of the problem to an appropriate degree of accuracy, interpreting the solution shown on a calculator display, and recognising limitations on the accuracy of data and measurements
· understand the calculator display(2),  knowing when to interpret the display(3), when the display has been rounded by the calculator, and not to round during the intermediate steps of a calculation
	· MyMaths.co.uk - rounding10
· Rounding and estimation hangman
· MyMaths.co.uk - roundingDecimal
· MyMaths.co.uk - Decimal Places
· MyMaths.co.uk - Significant Figures
· MyMaths.co.uk - Estimatingintro
· MyMaths.co.uk - Estimating
	· Approximation
· Rounding and estimation hangman
· VTC - KS4 - Maths - Number

	(1)   Round 345.46 to the nearest integer,  1 decimal place, 2 significant figures

(2)    Know that 3.5 on a calculator means 3.50 in money context

(3)   Know that 3.66666667 on a calculator is a recurring decimal



	2 – Use calculators effectively and efficiently, including trigonometrical functions

· use calculators effectively and efficiently for simple calculations(1)
· perform a calculation involving division by a decimal (up to two decimal places)

· know how to enter complex calculations and use function keys for reciprocals, squares and powers(2)
· know how to calculate with numbers expressed in standard index form, and be able to interpret calculator displays of such numbers
· perform a range of calculations, including those involving measures(3)
· use an extended range of function keys, including trigonometrical functions(4)
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(3)   When using money interpret a calculator display of 2.6 as £2.60
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	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	1-2 hours
	Topic
	H2C – Hierarchy of operations

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Hierarchy of operations

· understand and use number operations and the relationships between them, including inverse operations
	· MyMaths.co.uk - Operations Order
	
	Calculate 
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	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	2-3 hours
	Topic
	H2D – Ratio

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Use ratio notation including reduction to its simplest form and its various links to fraction notation

· use ratio notation, including reduction to its simplest form expressed as 1:n or n:1 or m:n(1)
· know and use the links between ration notation and fraction notation
	· Equivalent ratios – matching pairs
· MyMaths.co.uk - Ratio1
	· nrich.maths.org :: Mathematics Enrichment :: Ratio Pairs 2
· nrich.maths.org :: Mathematics Enrichment :: Ratio Pairs 3
	(1)  Write the ratio 24:60 in its simplest form

	2 – Divide a quantity in a given ratio

· divide a quantity in a given ratio(1)
· determine the original quantity by knowing the size of one part of the divided quantity

· solve word problems about ratio, including using informal strategies and the unitary method of solution(2)
	· MyMaths.co.uk - Ratiodividing
· MyMaths.co.uk - Ratio Dividing 2
· Maths 4 Real video: Ratio and proportion
· Ratio problem solving
· Starter problem: Glide ratio
· Use recipes for cooking, costs of tickets/shopping items/ etc
· Best value for money and foreign exchange
	
	(1)   Divide £120 in the ratio 3:7

(2)   8 calculators cost £59.52.  How much do 3 calculators cost?




	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	7-9 hours
	Topic
	H2E – Fractions, decimals and percentages

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Calculate with fractions

· perform short division to convert a simple fraction to a decimal

· multiply and divide a fraction by an integer and by a unit fraction 
· understand and use unit fractions as multiplicative inverses 
· use efficient methods to calculate with fractions, including cancelling common factors before carrying out a calculation

· recognise that, in some cases, only a fraction can express the exact answer

· understand ‘reciprocal’ as multiplicative inverse and know that any non-zero number multiplied by its reciprocal is 1 (and that zero has no reciprocal, since division by zero is not defined)

	· MyMaths.co.uk - Fractions1
· MyMaths.co.uk - Adding fractions
· MyMaths.co.uk - FractoDec
· MyMaths.co.uk - Mult Div Fractions
· MyMaths.co.uk - Multiplying Fractions
· MyMaths.co.uk - Dividing Fractions
· MyMaths.co.uk - Calculations with Mixed Numbers
· MyMaths.co.uk - Reciprocal

	· SmartBoard Notepad files for teaching mathematics – lots of tarsia puzzles to download on fractions and processes

· Fractions - Adding - NLVM
· Fractions review
· Adding and subtracting fractions
· Worksheet: Fraction addition
· nrich.maths.org :: Mathematics Enrichment :: The Greedy Algorithm – unit fraction investigation

· Mixed numbers and improper fractions
· Follow me cards: Calculating fractions
· nrich.maths.org :: Mathematics Enrichment :: Peaches Today, Peaches Tomorrow....
· nrich.maths.org :: Mathematics Enrichment :: Fractions in a Box
· VTC - KS4 - Maths - Number
	Multiplication by 
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	2 – Relationship between fractions and decimals

· recognise that recurring decimals are exact fractions(1) 

· know that some exact fractions are recurring decimals

· convert a recurring decimal to a fraction(2)
	· MyMaths.co.uk - Recurring Decimals Introduction
· ‘Sevenths’ investigation

· Investigation of fractions giving recurring decimals using a calculator

· Unit fractions first

· Sevenths investigation

· Challenge EVE/DID = O.TALK where TALK is a recurring 4 digit decimal – find solution(s)
· MyMaths.co.uk - Recurring Decimals
	
	(1)  
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(2)  Convert 
[image: image8.wmf]0.3

&

 to a fraction

	3 – Understand percentage

· understand that ‘percentage’ means ‘number of parts per 100’ and use this to compare proportions 

· know the fraction-to-percentage (or decimal) conversion of familiar simple fractions
	· MyMaths.co.uk - Fdp Intro
	· Percentages puzzle
· SmartBoard Notepad files for teaching mathematics – fracts/dec/% tarsia puzzles and % puzzles

· Match fractions decimals and percentages
· nrich.maths.org :: Mathematics Enrichment :: Matching Fractions Decimals Percentages
	

	4 – Interpret fractions, decimals and percentages as operators

· interpret percentage as the operator ‘so many hundredths of’

· convert between fractions, decimals and percentages 

· understand the multiplicative nature of percentages as operators

· use multipliers for percentage change(1)
· work with repeated percentage change(2)
· solve reverse percentage problems(3)
	· VTC - KS4 - Maths - Number
· MyMaths.co.uk - Fdp Intro
· MyMaths.co.uk - Fdp Harder
· MyMaths.co.uk - Percentagesamounts
	· nrich.maths.org :: Mathematics Enrichment :: 100 Percent
· MyMaths.co.uk - Fruit Machine
· Percentages - NLVM
· nrich.maths.org :: Mathematics Enrichment :: Are You a Smart Shopper?
· nrich.maths.org :: Mathematics Enrichment :: Put Out the Flags
	(1)   A 15% decrease in Y is calculated as 0·85 × Y
(2)  £5000 invested at 4% compound interest for 3 years is calculated as                5000 ( 1.043

(3)  Given that a meal in a restaurant costs £136 with VAT at 17.5%, its price before VAT is calculated as £136/1.175

	5 – Proportional change

· find proportional change using fractions, decimals and percentages(1)
· understand and use direct(2) and inverse(3) proportion
· set up and use equations to solve problems involving inverse proportion

· understand and use repeated proportional change
	· MyMaths.co.uk - SimpleProp
· MyMaths.co.uk - Six Boosters - Proportion
· MyMaths.co.uk - Proportionlearn
Solve straightforward problems involving exchange rates. Up-to-date information from a daily newspaper or internet is useful to illustrate varying exchange rates. 


	· eg foreign currency and money problems

· eg best value for money situations with reasons
	(1)  5 books cost £23·50, find the cost of 3 books; foreign currency conversion; recipes; best value for money problems

(2)   y ( x2  and x = 4 when y = 8.                       Find y when x = 12

(3)  A tank can be emptied using 6 pumps in 18 hours. How long will it take to empty the tank using 8 pumps?




	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	N/A
	Topic
	H2F – Algebra

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Symbols and notation

· distinguish the different roles played by letter symbols in algebra, using the correct notational conventions for multiplying or dividing by a given number

· know that letter symbols represent definite unknown numbers in equations(1), defined quantities or variables in formulae and general, unspecified and independent numbers in identities(2) 

· know that in functions, letter symbols define new expressions or quantities by referring to known quantities(3)
	
	
	(1)  x2 + 1 = 82


(2)  (x + 1)2 ( x2 + 2x + 1 for all values of x


(3)  y = 2 – 7x;   y = 
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	2 – Algebraic terminology

· distinguish in meaning between the words ‘equation’, ‘inequality’, ‘formula’, ‘identity’ and ‘expression’
	· Simple sorting exercise with cards 

· Provide cards of equations; formulae; expressions and students to sort
	
	

	3 – Proof

· Use algebra to support and construct arguments and to construct proofs
	
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	1-2 hours
	Topic
	H2G – Coordinates

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Use the conventions for coordinates in the plane

· given the coordinates of points A and B, find the coordinates of the midpoint of the line segment AB

· given the coordinates of points A and B, find the length AB
	· Points and lines
· Coordinate problems
· MyMaths.co.uk - Coord midpoint
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	5-7 hours
	Topic
	H2H – Sequences and formulae

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Derive a formula, substitute numbers into a formula and change the subject of a formula

· substitute numbers into a formula(1)
· derive a formula(2)
· change the subject of a formula(3)
	· MyMaths.co.uk - Formulae
· Formula Pairs game
Class activity: Investigate the difference between simple algebraic expressions which are often confused, for example, find the difference between 2x, 2 + x and x2 for different values of x 
Spider diagram activities – different expressions on the legs with a value in the body

· MyMaths.co.uk - Substituting
· MyMaths.co.uk - Substituting Further
· Maths 4 Real video: Rearranging formulae
· Starter problem: Substitution into BMI formula
· Rearranging formulae power point
	· Happy planet index - functional
· Happy planet index - data support sheets
· Fitness calculator
· Fitness support sheets
· Reading age formulae
· Reading age formulae support
· Reading age fomulae lesson plan
	(1)  Formulae for the area of a parallelogram, volume of a prism

(2)  Wage earned = hours worked ( rate per hour


(3)   Find r given that C=(r,   find x given             y = mx + c
· Link formulae/expression derivation to perimeter problems of polygons with variables for lengths; costs; ages etc



	2 – Generate terms of a sequence using term-to-term and position-to-term definitions of the sequence

· generate terms of a sequence using term-to-term and position-to-term(1) definitions of the sequence
· generate common integer sequences (including sequences of odd or even integers, squared integers, powers of 2, powers of 10, triangular numbers)
	· MyMaths.co.uk - Sequences
· S

 HYPERLINK "http://atschool.eduweb.co.uk/ufa10/num_cent.htm" quare numbers starter
	
	(1)   Write down the first two terms of the sequence whose nth term is 3n – 5

	3 – Form linear expressions to describe the nth term of an arithmetic sequence

· use linear expressions to describe the nth term of an arithmetic sequence, justifying its form by referring to the activity or context from which it was generated
	· MyMaths.co.uk - nthTerm
· Generate terms from nth term rule
· The nth term
· Find nth term rule for linear ascending and descending sequences
	· Simple Sequences - Waldomaths
· Tarsia puzzle – nth terms SmartBoard Notepad files for teaching mathematics
	· Introduce linear growth type patterns – eg matchsticks, flowerbeds – so that students can link the structure of each pattern to the rule

· Good opportunity for reasoning problems – eg is 80 in the sequence? Explain why


	4 – Form quadratic expressions to describe the nth term of a sequence

· form quadratic expressions to describe the nth term of a sequence
	
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	2-3 hours
	Topic
	H2I – Linear equations

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Set up and solve simple equations and inequalities

· set up simple inequalities

· solve simple inequalities by transforming both sides in the same way

· solve linear equations that require prior simplification of brackets and/or fractions, including those that have negative signs occurring anywhere in the equation, and those with a negative solution 

· understand that the point of intersection of two different lines in the same two variables that simultaneously describe a real situation is the solution to the simultaneous equations represented by the lines
	· MyMaths.co.uk - Inequalities
· MyMaths.co.uk - InequalitiesNegative 
· MyMaths.co.uk - ShadingInequalities
· MyMaths.co.uk - SimEquMovieSimple
· MyMaths.co.uk - SimEquMovieMidi
· MyMaths.co.uk - SimEquMovieHard
	· Solving inequalities
· nrich.maths.org :: Mathematics Enrichment :: Inequalities
· Graphs of inequalities
· Solve simultaneous equations graphically
· nrich.maths.org :: Mathematics Enrichment :: Matchless
· Simultaneous equations 

· Worksheet: Solving simultaneous equations
· nrich.maths.org :: Mathematics Enrichment :: Arithmagons
· nrich.maths.org :: Mathematics Enrichment :: Whole Numbers Only
	· Know the conventions – dot filled means inequality is inclusive while dot  empty is not inclusive

· Know the conventions of solid line for inclusive line in region and broken line for none inclusive line in region


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	6-8 hours
	Topic
	H2J – Algebraic manipulation

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Manipulate algebraic expressions

· set up and use equations that describe direct and inverse proportion

· expand the product of two linear expressions(1)  
· factorise quadratic expressions, including the difference of two squares(2) and simplifying rational expressions(3)
·  solve quadratic equations exactly by factorising, completing the square and using the formula

· set up and solve simultaneous equations in two unknowns, where one of  the equations might include squared terms in one or both unknowns
	· MyMaths.co.uk - SimpleProp
· MyMaths.co.uk - Six Boosters - Proportion
· MyMaths.co.uk - Proportionlearn
Solve straightforward problems involving exchange rates. Up-to-date information from a daily newspaper or internet is useful to illustrate varying exchange rates 

· MyMaths.co.uk - Proportion
· MyMaths.co.uk - Simplifying Expressions
· MyMaths.co.uk - Factorise Expressions
· Expanding brackets
· Tarsia and Easiteach resources: Algebra – select from these resources
· MyMaths.co.uk - Brackets
· MyMaths.co.uk - Factorise Movie
· MyMaths.co.uk - Factorise Higher
· MyMaths.co.uk - Cancelling Fractions
· MyMaths.co.uk - Solve Quads By Factoring
· MyMaths.co.uk - FormulaMovie
· MyMaths.co.uk - Completing The Square
· MyMaths.co.uk - SimEquQuad
	· eg foreign currency and money problems

· eg best value for money situations with reasons

· Starter: Proportion 
· Proportion: Cat and mouse problem
· GCSE Bitesize revision: Proportion 

· Tarsia – expanding brackets at SmartBoard Notepad files for teaching mathematics
· Test: Expand and factorise quadratics 

· Factorising quadratics: Right or wrong?
· Solving quadratics starter problem
· Solve simultaneous equations graphically

	(1) Expand (2x – 5)(x + 7)

(2)  Factorise 4x2 – 9

(3) Simplify 
[image: image10.wmf]2

2

32

45

xx

xx

++

--





	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	5-7 hours
	Topic
	H2K – Functions and graphs

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Solve quadratic equations using a graph

· understand that approximate solutions of quadratic equations can be found from their graphs 
· draw graphs of quadratic equations and find their approximate solution
	· MyMaths.co.uk - Sketching Quadratics
· MyMaths.co.uk - Quadratic Graphs

	· Worksheet: Sketching parabolas
· Quadratic graphs
· Quadratic graphs: Interactive spreadsheet

	Solve 3x2 + 4 = 8 from graph of y = 3x2 + 4



	2 – Recognise and use equivalence in numerical, algebraic and graphical representations

· recognise that straight line graphs can be represented by equations, and vice versa
	
	
	

	3 – Functions

· draw, sketch and recognise graphs of linear, quadratic and simple cubic functions(1), the reciprocal function 
[image: image11.wmf]1
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 with x ≠ 0, the function y = kx for integer values of x and simple positive values of k, and the trigonometric functions y = sinx, y = cosx and y = tanx(2)
· construct the graphs of simple loci
· sketch simple transformations of a given function
· understand and use the Cartesian equation of a circle centred at the origin and link to trigonometric functions
	· MyMaths.co.uk - Sketching Quadratics
· MyMaths.co.uk - Quadratic Graphs
See separate document covering additional content
	· Worksheet: Sketching parabolas
· Quadratic graphs
· Quadratic graphs: Interactive spreadsheet

	(1)   Draw the graph of y = x3  – 5x + 2 for 
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(2)  Sketch the graph of (a) y = 2sinx and 

(b) y = sincos(x ( 90°)


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	2-3 hours
	Topic
	H2L – Pythagoras in 2D and 3D

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Use Pythagoras’ theorem

· understand, recall and use Pythagoras’ theorem to solve simple cases in 2D
· use Pythagoras’ theorem to solve more complex cases in 2D
· use Pythagoras’ theorem to calculate lengths in three dimensions(1) 
· use Pythagoras’ theorem in 3D contexts
	· MyMaths.co.uk – Pythagoras’ Theorem
· Problems involving diagrams first, develop to coordinates only and encourage students to sketch diagrams

· MyMaths.co.uk - Pythagoras 3D
· Show how 2-stage Pythagoras can be done in a one-stage ‘triple’
· MyMaths.co.uk - 3D Coordinates
· MyMaths.co.uk - Pythagoras 3D

	· nrich.maths.org :: Mathematics Enrichment :: Pythagoras – historical information
nrich.maths.org :: Mathematics Enrichment :: Cutting a Cube
	(1)   Find the length of the ’body’ diagonal in a cuboid


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	8-10 hours
	Topic
	H2M – Angles and properties of shapes

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Lines and angles

· distinguish between lines and line segments 
· use parallel lines, alternate angles and corresponding angles
· understand the consequent properties of parallel and intersecting lines, triangles (including a proof that the angle sum of a triangle is 180°) and parallelograms
· understand a proof that an exterior angle of a triangle is equal to the sum of the interior angles at the other two vertices

· explain why the angle sum of a quadrilateral is 360°
	· Anglesums
· MyMaths.co.uk - Angler
· MyMaths.co.uk - Parallel Lines
· MyMaths.co.uk - Angle Proofs
· MyMaths.co.uk - Angle Reasoning
	· Parallel lines and pairs of angles
· Angles on parallel lines
· Angles in parallelograms
· Angles in triangles
· Angles in quadrilaterals

	

	2 – Congruence and similarity

· understand congruence

· understand similarity of plane figures including the relationship between lengths, areas and volumes
	· MyMaths.co.uk - Similar Triangles

	· Similarity ratio
· Similar triangles: Starter problem
· nrich.maths.org :: Mathematics Enrichment :: Number the Sides
	· Formal proofs of congruent triangles not required.  

· Must be able to give clear geometric reasons why triangles are similar

	3 – Angles and polygons

· calculate and use the sums of the interior and exterior angles of polygons 
· calculate and use the angles of regular polygons
· solve problems in the context of tiling patterns and tessellations
	· MyMaths.co.uk - Exterior Angles
· Investigation with diagonals from one vertex and polygon angles

· Which regular polygons tessellate and why? – investigate tiling patterns etc

· Which combinations of regular polygons will tessellate? – design the patterns
See separate document covering additional content
	· Interior angles in polygons
· Angle sum in polygons
· nrich.maths.org :: Mathematics Enrichment :: Semi-regular Tessellations
· nrich.maths.org :: Mathematics Enrichment :: Tessellating Hexagons

	

	4 – Understand and use midpoint and intercept theorems

· understand and use midpoint and intercept theorems parallelograms and a proof that the angle sum of a triangle is 180°
	See separate document covering additional content
	
	

	5 – Proof

· understand and construct geometrical proofs using formal arguments, including proving the congruence, or non-congruence, of two triangles in all possible cases
	See separate document covering additional content
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	4-5 hours
	Topic
	H2N – Area and volume

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Perimeter, area (including circles)  and volume

· Solve problems involving areas

· find circumferences of circles and areas enclosed by circles(1), recalling relevant formulae 

· calculate volumes of right prisms(2) and of shapes made from cubes and cuboids

· use ( in exact calculations 
· calculate volumes of objects made from pyramids, prisms and spheres(3)
· calculate the lengths of arcs and the areas of sectors of circles(4)
· solve problems involving more complex shapes and solids, including segments of circles and frustums of cones(5)
	· MyMaths.co.uk - Circumference
· MyMaths.co.uk - Area of a Circle
· MyMaths.co.uk - VolumeCuboid
· MyMaths.co.uk - VolumeMovie
· MyMaths.co.uk - VolumeCylinder
Challenge: An A4 sheet of paper can be rolled into a cylinder in two ways. Which gives the biggest volume? 

· MyMaths.co.uk - VolumeCones
· MyMaths.co.uk - Sectors

	· Circle area
· Circle problem
· Maths 4 Real video: Volume of prisms
· Volume of a cuboid
· Volume and surface area
· Starter problem: Thinking about surface area
· Volume and surface area: Building a swimming pool
· Maths 4 Real video: Volume of prisms
· Starter problem: Cylinder volume
· Window wipers problem: Sector area
· Area and perimeter cross number
	(1)   Could involve semicircles and inverse eg find the diameter if the circumference is 60cm

(2)   Could involve inverse calculations – find the length of an edge given the volume and two other edges

(3)  Calculate the volume of a sphere of radius 1·5cm

(4)   Calculate the arc length of the sector of a circle radius 5cm subtended by and angle of 65°
(5)   A cone is 20cm high and has a base radius of 12cm. The top 15cm of the cone is removed. Find the volume of the remaining frustum
· After skills work emphasise functional aspects eg design a patio with area 60m²   – How many paving stones will you need?   – What will be the cost?

· eg You have 100 m of fencing, what is the maximum area that can be enclosed?



	2 – Use 2D representations of 3D shapes

· use 2D representations of 3D shapes including plans and elevations
	· MyMaths.co.uk - Elevations
· MyMaths.co.uk - Nets
· MyMaths.co.uk - Nets
· MyMaths.co.uk - Surface Area
	· Net of a cube: Dice visualisation
· 3D nets and solids
· Planes of symmetry
· Guess the view: 3D shapes
· Building plans
· Starter problem: 2D to 3D
· nrich.maths.org :: Mathematics Enrichment :: Cubic Conundrum
· nrich.maths.org :: Mathematics Enrichment :: All Wrapped Up
· nrich.maths.org :: Mathematics Enrichment :: Cola Can
· nrich.maths.org :: Mathematics Enrichment :: Conical Bottle
· Surface area and volume

	· Use of isometric paper is included




	OCR GCSE Methods in Mathematics J926 Unit: B392/02

	Suggested teaching time
	6-7 hours
	Topic
	H2O – Trigonometry

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1 – Trigonometry 2D and 3D

· understand, recall and use trigonometrical relationships in right-angled triangles(1), and use these to solve problems, including those involving bearings

· use trigonometrical ratios to solve 2D and 3D problems 

· use the sine and cosine rules to solve 2D and 3D problems(2)
· calculate the area of a triangle using ½absinC
	· MyMaths.co.uk - Trigangles
· MyMaths.co.uk - Trigsides
· MyMaths.co.uk - Angles of Elevation
Practical activity: Use trigonometry to calculate the height of a building or tree. You will need to discuss how to measure the angle of elevation practically. 

A straw and protractor with card can be used to construct a simple clinometer

· MyMaths.co.uk - 3DTrig
· MyMaths.co.uk - SinRule
· MyMaths.co.uk - CosineRule
· MyMaths.co.uk - CosineRuleAngles
· MyMaths.co.uk - Areatriangle
	· Discover trig ratios
· Dot to Dot: calculating angles
· Trig problems
· Trig interactive 

· Worksheet: Trigonometry in the park 
· Maths 4 Real video: The sine ratio
· nrich - Overhanging roof problem
· Triangle formula: Teach yourself 
· Trigonometry: Diagnostic test
· Cosine rule 
· Sine rule
· Sine and cosine rules

	(1)    Use sin, cos and tan to find lengths and angles in right-angled and isosceles triangles

(2)   Find the angle between the  longest diagonal and the base of a cuboid


OCR GCSE Methods in Mathematics       Unit B392/02
Algebra – Using Simultaneous Equations to Find the Intersections of Lines and Curves

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour. 

Learning Objectives for the Lesson

	Objective 1
	To apply algebraic methods to finding the intersection of a line with a curve and be able to interpret the result

	Objective 2
	To critically judge the work of others and look for common algebraic errors when solving problems

	Objective 3
	To take the role of an examiner and develop a sample mark scheme for a question and then apply it to mark different problems – involves higher order thinking skills of reflection/evaluation/modification

	Objective 4
	PLTS – creative thinking, independence, self manager, team worker, reflective learner, effective participator


Recap of Previous Experience and Prior Knowledge

Students will be familiar with solving quadratic equations by factorisation and by the formula.

They will know the graphs of quadratic/linear already and have had an introductory lesson or two on solving simultaneous equations in simple cases.

Content

	Time
	Content

	5 minutes 
	Reflect on previous learning with a worked example eg solve y = x + 1 and y = x2 + 4x – 9. Involve students in the introduction.

Use graphics package to demonstrate how the solution represents the intersection of the line with the curve.

	10–15 minutes
	Provide Examination questions (see below) and Mark scheme for question 1 (see below) – students work in pairs and discuss mark scheme.

Apply mark scheme to the two sample student answers for question 1 – ask students to arrive at a mark out of 5 for each sample answer.

	5–10 minutes
	Plenary – reflect on marks and show how each student’s work would have been marked according to the mark scheme.

	15–20 minutes
	In same pairs – students now write their own mark scheme for question 2 – you may choose to give them a style template for this and then use their own mark scheme to mark the two Sample student answers for question 2 (see below).

	5–10 minutes
	Plenary – Reflection on mark schemes and sample answers – draw together common errors made.

Consolidation now for remainder of lesson and homework is to complete the remaining examination questions – there is a gradient of difficulty in the remaining three questions.


Lesson can be adapted to provide other examples of student answers to highlight key errors or could extend the writing of the mark scheme to a different question.
Examination questions

1
Solve algebraically these simultaneous equations.

y = x2 – 19
y = 3x – 1

x = ____________ y = ____________
x = ____________ y = ____________
[5]

2
Solve algebraically these simultaneous equations.

y = 5 – x2
x + y = 3

x = ____________ y = ____________
x = ____________ y = ____________
[5]

3
(a)
(i)
Draw the graphs of y = x2 + 4x – 2 and y = 2x + 1 on the grid.

                         [image: image13.wmf]-4
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[3]


(ii)
The graphs intersect at two points.


Write down the coordinates of these points.

Give your answers correct to 1 decimal place.
(________ , ________)

(________ , ________)

[2]

(b)
Solve algebraically the simultaneous equations y = x2 + 4x – 2 and y = 2x + 1.

x = ____________ y = ____________
x = ____________ y = ____________
[5]

4
Solve algebraically these simultaneous equations.

y + 2x = –3

y = x2 – 3x + 3

x = ____________ y = ____________
x = ____________ y = ____________
[6]

5
Solve algebraically the simultaneous equations x – y = 5 and x2 + 3y + 11 = 0.

x = ____________ y = ____________
x = ____________ y = ____________
[7]

Mark scheme for Question 1

Response
Marks

3x ( 1 = x2 ( 19
M1
x2 ( 3x ( 18 = 0
A1
(x ( 6) (x + 3) = 0    follow through their quadratic equation
M1
x = 6 and x = (3
A1
y = 17 and y = (10
A1
If A0 scored, allow B1 for (6, 17) or ((3, (10)

Sample student answers for Question 1
Student A

y = x2 –19
y = 3x – 1

x2  – 19 = 3x  – 1
x2 + 3x + 1  – 19 = 0

x2 + 3x  – 18 = 0

(x + 6)(x – 3) = 0

x = –6 or x = 3

y = –19 or y = 8
Solutions are (–6, –19) and (3, 8)

Student B

y = x2 – 19
y = 3x – 1

3x – 1 = x2 – 9

0 = x2 – 3x – 1 – 9

0 = x2 – 3x –10

0 = (x – 5)(x + 2)

x = 5 or –2

y = 14 or –7

Sample student answers for Question 2
Student C

y = 5 – x2
x + y = 3

x + 5 – x² = 3

x² + x – 2 = 0 

(x + 2)(x – 1) = 0

x = –2 or x = 1

y = 1 or y = 4
(–2, 1) or (1, 4)

Student D

y = 5 – x2
x + y = 3

x + 5 – x2 = 3

x2 – x – 2 = 0

(x – 2)(x + 1) = 0

x = 2 or –1

OCR GCSE Methods in Mathematics B926 Unit B392/02
Handling Data – Probability – Trees and Combinations

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour. 
Learning Objectives for the Lesson

	Objective 1
	To construct tree diagrams to represent outcomes of combined events

	Objective 2
	To recognise when events are independent

	Objective 3
	To calculate probabilities of combined events

	Objective 4
	To begin to solve unstructured probability problems


Recap of Previous Experience and Prior Knowledge

Students will have prior knowledge that in order to find the probability of combined events, the individual probabilities should be multiplied (AND rule). They will also know that where there is a choice, probabilities should be added (OR rule). They will be comfortable at multiplying and adding decimals and fractions.

Content

	Time
	Content

	20 minutes 
	Use PowerPoint presentation provided (separate document entitled “B392/02 - Lesson Plan - PowerPoint Presentation”) to show how probability trees can be constructed and the conventions for labels and listing outcomes.

Consolidate with Tree Diagrams 1 and Tree Diagrams 2 as a class. These two applets deal with independent and then dependent events and can be done as a group.

Main TP’s – emphasise products along branches and where there is a choice of outcomes then add.

	25 minutes
	Consolidate learning with examples from endorsed text – allow different starting points for students to aid differentiation and challenge most able with unstructured problems where the tree is not provided.

	10 minutes
	Plenary – review work and check solutions. Discuss Practice exam questions (see below) at three levels – look at scaffold of difficulty. 

	5 minutes
	Homework – choose two of the three Practice exam questions to answer for homework.


Practice Exam Questions
Structured – Independent events

1
Deepthy is driving to work.
She has to drive through two sets of traffic lights.
The probability that she has to stop at the first set of traffic lights is 
[image: image14.wmf]7

10

.
The probability that she has to stop at the second set of traffic lights is 
[image: image15.wmf]7

10

.
These probabilities are independent.
(a)
Complete the tree diagram to show this information.
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[2]

(b)
Calculate the probability that she does not stop at either set of lights.

(b) _________________ [2]
Structured – Dependent events

2
Anne drives to work.
She estimates that in November it rains on one morning out of three.

She also estimates that:

· If it is raining the probability that she will be delayed is 
[image: image17.wmf]3

5


· If it is not raining the probability that she will be delayed is 
[image: image18.wmf]1

5


Use the tree diagram to calculate the probability that on one November morning Anne will be delayed.
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_________________ [4]
Unstructured

3
A box contains 20 chocolates.
6 of them are plain chocolate, 10 of them are milk chocolate and the remaining 4 are white chocolate.
Jean eats three chocolates, taken at random from the box.

Calculate the probability that two of these three chocolates are plain and the other one is white.
Give your answer as a fraction.

_________________ [4]
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