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Introduction

This scheme of work is based on a five-term mosel two years for both Foundation and Higher tier
students.

It can be used directly as a scheme of work foilGRSE Methods in Mathematics specification
(2MMO01).

The scheme of work is structured so each topicatosit

module number

* recommended teaching time, though this is guidandeadaptable according to individual
teaching needs

o tier

» contents, referenced back to the specification

» objectives for students at the end of the module
» ideas for differentiation and extension activities

* notes for general mathematical teaching pointscangimon misconceptions.

Updates will be available via a link from the Edemathematics website (www.edexcel.com).

This scheme of work can be used in conjunction wighscheme of work for GCSE Applications of
Mathematics (2AMO01).
Where a module appears in both schemes of wokk|abelled with COMMON ).

Material that is methods content only istalics.

UG023371 Scheme of work — Edexcel G&&fhods in Mathematics (2MMO01) — Issue 1 — Septem2010 1



UG023371 Scheme of work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010



GCSE Methods in Mathematics (2MMO01)
Foundation
Tier

Scheme of work

UG023371  Scheme of Work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010



UG023371 Scheme of work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010



Foundation course overview

The table below gives an overview of the moduleth@Foundation tier scheme of work.

Teachers should be aware that the estimated tepbburs ar@approximate and should be used as a
guideline only.

Estimated
Unit Bl Title teaching
number
hours

1 1 Integers and decimals 5

1 2 Factors and multiples 2.5

1 3 Laws of indices 2.5

1 4 Fractions 7

1 5 Introduction to algebra 1.5

1 6 Algebraic manipulation 6

1 7 Patterns and sequences 4

1 8 Solving linear equations 6

1 9 Linear graphs and=mx+c 7

1 10 Angle facts and geometric shapes 4

1 11 Line and rotational symmetry 2.5

1 12 Circles 1.5

1 13 Area and perimeter 4

1 14 Transformations 5

1 15 Similarity and congruency 3

1 16 Probability 1 5

1 17 Probability 2 5

2 1 Integers, decimals and fractions 5

2 2 Percentages 4.5

2 3 Using fractions 3

2 4 Ratio and proportion 4.5

2 5 Solving linear inequalities 6

2 6 Substitution and formulae 4.5

2 7 Using graphs to solve equations 5

2 8 Angle facts and polygons 4

2 9 Similarity and congruence 3.5

2 10 Pythagoras’ theorem 7.5

2 11 Circles 5.5

2 12 Surface area and volume 5.5

Total | 123 HOURS
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Unit 1: Methods 1 Foundation

Centres may wish to teach this unit alongside Bnitthey prefer to deliver their curriculum in allstic
manner.

They would enter students for both papers at theegane.

However, some centres may prefer to concentraténiinl first and enter their students in eitherelun
2011 or in November 2011. The benefit of this masli¢hat it allows a full analysis of the papemgsi
ResultsPlus before students are prepared for dop@sssit (one resit per unit is permitted).

In addition, some centres, that traditionally otigartheir mock examinations in November or December
may use this opportunity for an external body tokvead analyse their papers. It may also flag yp an
students who would benefit from a change of tiergither their resit examination or Unit 2 assessime
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Module 1 METHODS Time: 3 — 7 hours

Tier: Foundation — Unit 1

Content: Integers and decimals COMMON

MN a, d Understand place value and round to theeseateger and a given power of 10

MN ¢ Understand and use negative integers both aastigns and translations on a
number line

MN ¢ Order integers

MN b Multiply and divide by negative numbers

MN b Multiply or divide any number by powers of 1@nd any positive number by a
number between 0 and 1

MN d Check and estimate answers to problems
MN ¢ Write decimal numbers in order of size
MN d Round to a given number of significant figueesl decimal places

MN b Add and subtract decimal numbers

MN b Divide by a decimal (up to 2 dp) by transfongpiit to a problem involving division
using by an integer

MN a,d Check and estimate answers to problemsudiyg approximations or inverse

operations
MN a Use brackets and the hierarchy of operations
MN a Use one calculation to find the answer to heot

PRIOR KNOWLEDGE
The ability to order numbers
Place value
Experience of the four operations using whole nusibe
Knowledge of integer complements to 10 and to 100
Knowledge of multiplication facts to 2010
Knowledge of strategies for multiplying and dividiwhole numbers by 10
The concepts of a fraction and a decimal

OBJECTIVES
By the end of the module the student should betable
» Understand and order integers
* Add, subtract, multiply and divide integers (BIDMAS
* Round whole numbers to the nearest, 10, 100, 1000,
e Multiply and divide whole numbers by a given mukijpf 10
* Check their calculations by rounding, eg®91= 30x 30
* Put digits in the correct place in a decimal number
* Round numbers to a given number of decimal placegyaificant figures
* Multiply and divide decimal numbers by whole nungand decimal numbers, eg 266:2Q2.34
* Know thateg 13.5 0.5 =135+ 5

DIFFERENTIATION & EXTENSION
More work on long multiplication and division witbbusing a calculator
Estimate answers to calculations involving the foperations
Consideration of mental maths problems with neggpeowers of 10: 2.5 0.01, 0.001
Directed number work with two or more operatiorrswih decimals
Multiply and divide decimals by decimals (more ttzadp)
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NOTES
Present all working clearly with decimal pointdiime
Emphasise that all working is shown
For non-calculator methods make sure that remasraled carrying are shown
It is essential to ensure students are absolukedy about the difference between significant
figures and
decimal places
Extend to multiplication of decimals or long diasi of integers
Try different methods from the traditional ones,Ragssian or Chinese methods for multiplication
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Module 2 METHODS Time: 1 — dours
Tier: Foundation — Unit 1
Content: Factors and multiples COMMON

MN e Understand even, odd and prime numbers

MN e Find factors and multiples of numbers

MN ¢ Find squares and cubes of numbers and findrequots and cube roots of
numbers

MN e Find common factors and common multiples

MN ¢ Understand index notation for powers of 1Qyasgs and cubes

MN e, f Find Higher Common Factors (HCF), Lowest@non Multiple (LCM) and prime
factor decomposition

MN p Draw a Venn diagram from given information

MN p Interpret Venn diagrams, be able to find thelisection and union of sets

MN p Use Venn diagrams to solve problems

PRIOR KNOWLEDGE
Number complements to 10 and multiplication or sl facts
Use a number line to show how numbers relate th etier
Recognise basic number patterns
Experience of classifying integers

OBJECTIVES
By the end of the module the student should betable
* Find squares; cubes; square roots and cube rootsimabers, with and without a calculator
(including the use of trial and improvement)
* Understand odd and even numbers, and prime numbers
¢ Find common factors and common multples
* Find the HCF and the LCM of numbers
« Write a number as a product of its prime facto 168 = # x 3
» Use Venn diagrams to represent sets
« Draw a Venn diagram using given information andregdroblems
* Understand and be able to find the intersection anin of sets

DIFFERENTIATION & EXTENSION
Calculator exercise to check factors of larger nerab
Further work on indices to include negative andifactional indices (introduction to Higher tier)
Use prime factors to find LCM
Use a number square to find primes (sieve of Etlatoes)
Calculator exercise to find squares, cubes andrequts of larger numbers (using trial and
improvement)
Use hoops to illustrate Venn diagrams with physidgécts which fufill different criteria
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NOTES
All of the work in this unit is easily reinforcedrough starters and plenaries
Calculators should only be used when appropriate
Encourage student to learn square, cube, primecaminon roots as Unit 1 is a non-calculator
examination
Venn Diagrams can be used to illustrate HCF and L@iMstions. [Link with Probability 2 -
Topic 17]

A = {prime numbers}B = {even numbers}

The Venn diagram shows numbers 1 to 10

Hence AN B is {2}
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Module 3 METHODS Time: 1 — dours
Tier: Foundation — Unit 1
Content: Laws of indices COMMON

MN ¢ Use index notation and index laws for mulgplion and division of integer powers
and powers of powers

MN ¢ Use index laws to simplify and calculate tleue of numerical expressions
involving multiplication and division of integers

PRIOR KNOWLEDGE
Knowledge of squares, square roots, cubes androok®

OBJECTIVES
By the end of the module the student should betable
« Use index rules to simplify and calculate numer@gbressions involving powers, ed 2°) + 2*

DIFFERENTIATION & EXTENSION
Use index rules to simplify algebraic expressions
Treat index rules like formulae (state which rddoeing at used each stage in a calculation)
Extend to questions like@x 4x°

NOTES
When a question asks for the answer as a powelehea the answer in index form
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Module 4 METHODS Time: 6 — 8 hours

Tier: Foundation — Unit 1

Contents: Fractions COMMON

MN ¢ Understand and use number operations ancetaganship between them,
including inverse operations and hierarchy of opens

MN c Order fractions

MN ¢ Compare fractions and decimals

MN b Use the four operations with fractions

MN ¢ Find equivalent fractions, cancel fractionsgd aise mixed numbers

MN ¢ Convert between mixed numbers and impropetifvas

PRIOR KNOWLEDGE:

Multiplication facts

Ability to find common factors

A basic understanding of fractions as being ‘pafta whole unit’
Use of a calculator with fractions

OBJECTIVES
By the end of the module the student should betable

Visualise a fraction diagrammatically

Understand a fraction as part of a whole

Recognise and write fractions in everyday situaion

Write a fraction in its simplest form and recognésgiivalent fractions
Compare the sizes of fractions using a common deraior

Add and subtract fractions by using a common denatar

Multiply and divide fractions

Write an improper fraction as a mixed fraction

DIFFERENTIATION & EXTENSION

Careful differentiation is essential as this togidependent on the student’s ability

Relate simple fractions to percentages and vicgave

Work with improper fractions and mixed numbersdegde 5 pizza’s between 3 people

Solve word problems involving fractions and in rif& problems, eg finding the perimeter using
fractional values

Link fractions with probability questions

NOTES

Regular revision of fractions is essential

Demonstrate how to use the fraction button on eutator, in order to be able to check solutions
(in preparation for Unit 2)

Use real-life examples whenever possible
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Module 5 METHODS Time: 1 — Zhours
Tier: Foundation — Unit 1
Content: Introduction to algebra

MA a Distinguish the different roles played by é&tisymbols in algebra using correct
notation

MA b Write an expression

MA b Distinguish the meaning between the words aun’, ‘formula’ and ‘expression’

PRIOR KNOWLEDGE
Experience of using a letter to represent a number
Word formulae or rules to describe everyday sitretj eg time to cook a nut roast linked to
weight of joint

OBJECTIVES

By the end of the module the student should betable
« Distinguish the different roles played by lettemdols in algebra
* Understand the meaning between the words ‘equationmula’, and ‘expression’
* Write an expression

DIFFERENTIATION & EXTENSION
Extend the above ideas to the ‘equation’ of thaight line,y = mx+c
Look at word equations written in symbolic form,feg 2C + 30 to convert temperature

approximately and compare wikh= %C + 32

NOTES

There are plenty of past examination papers te&togvledge of the ‘Vocabulary of algebra’ (See

Emporium website
www.edexcelmaths.com)
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Module 6 METHODS Time: 4 — 8 hours
Tier: Foundation — Unit 1
Content: Algebraic manipulation COMMON

MA ¢ Simplify terms, products and sums

MA ¢ Multiply a single term over a bracket

MA ¢ Take out common factors

MA ¢ Substitute into given expressions and formulae
MA ¢ Use squares and cubes to write expressions

MA ¢ Use index laws to simplify expressions

MA k Use algebra to construct and support arguments

PRIOR KNOWLEDGE
Know that a letter can be used to represent a numbe
Ability to use negative numbers with the four opienas
Experience of using BIDMAS in calculations with@utalculator

OBJECTIVES
By the end of this module the student should be &bl
Simplify expressions with like terms, &g+ 3x%; 3ab + 5ab + 2¢?
* Expand and factorise expressions with one pairatkets, eg expand(2x + 3y);
factorise Xy’ — 6x°y
« Expand and simplify expressions involving more tbae pair of brackets, eg X3¢ 4) — 2k — 3)
" Substitute positive and negative numbers into esgioas such as®+ 4 and &
* Substitute into simple formulae
* Use index laws to simplify expressions
» Describe a situation or expression algebraically
* Write down an equation from a diagram

DIFFERENTIATION & EXTENSION
Expand algebraic expressions involving a pair atkets
Use formulae from science and mathematics; eg2C + 30

NOTES
Emphasise correct use of symbolic notation,ég&her than X x°
Present all work neatly, writing out the questionth the answers to aid revision at a later stage
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Module 7 METHODS Time: 3 =5 hours

Tier: Foundation — Unit 1

Content: Patterns and sequences

MA i Generate common integer sequences (includaggiences of odd or even integers,
squared integers, powers of 2, powers of 10, tleangmbers)

MA i Generate sequences from diagrams

MA i Generate terms of a sequence using term-to-t@&nd position-to-term definitions
of the sequence

MA i Identify which terms cannot be in a sequence

MA i Write the term-to-term definition in words fersequence

MA | Use linear expressions to describe titte term of an arithmetic sequence

PRIOR KNOWLEDGE

Know about odd and even numbers

Recognise simple number patterns eg 1, 3, 5, ...
Writing simple rules algebraically

Raise numbers to positive whole number powers

OBJECTIVES
By the end of the module the student should betable

Find the missing numbers in a number pattern cuesaecg

Find thenth term of a number sequence as an algebraic estpnes
Explain why a number is, or is not, a member oivery sequence
Produce a linear sequence of numbers from a gitreterm formula

DIFFERENTIATION & EXTENSION

Match-stick problems

Sequences antth term formula for triangle numbers
Fibonacci numbers

Prove a sequence cannot have odd numbers forladssafn

NOTES

Emphasise good use of notation, egr@®ans X n

When investigating linear sequences, students dhmitlear on the description of the pattern in

words, the difference between the terms and thebadgc form of theath term
Link linear sequences with graphs
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Module 8 METHODS Time: 5 -7 hours
Tier: Foundation — Unit 1
Content: Solving linear equations COMMON

MA d Set up simple equations

MA d Solve equations by using inverse operation®ytransforming both sides in the
same way

MAd Solve linear equations with integer or frac@b coefficients, in which the unknown
appears on either side or on both sides of thetequa

MAd Solve linear equations that require prior giifigation of brackets, including those
that have negative signs occurring anywhere indteation, and those with a
negative solution

PRIOR KNOWLEDGE
Experience of finding missing numbers in calculasio
The idea that some operations are ‘opposite’ tth etiver
An understanding of balancing
Experience of using letters to represent quantities
Be able to draw a number line

OBJECTIVES
By the end of the module the student should betable
e Set up simple equations
* Rearrange simple equations
* Solve simple equations
» Solve linear equations, with integer coefficiemsyhich the unknown appears on either side or
on both sides of the equation
e Solve linear equations which include brackets, ¢ibst have negative signs occurring anywhere
in the equation, and those with a negative solution
* Solve linear equations in one unknown, with integeiractional coefficients

DIFFERENTIATION & EXTENSION
Derive equations from geometric problems (suchrairfg unknown angles in triangles or
quadrilaterals or perimeter problems)
Solve equations where manipulation of fractionsl(iding negative fractions) is required

NOTES
Students need to realise that not all linear eqonatcan easily be solved by either observation or
trial and improvement, and hence the use of a fomeghod is vital
Students can leave their answers in fractional fatmre appropriate
Remind students of the need to set their work marlky, keeping the equal signs in line
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Module 9 METHODS Time: 5 -9 hours

Tier: Foundation — Unit 1

Content: Linear graphs andy =mx + ¢ COMMON
MA | Use the conventions for coordinates in thenpla

MA | Plot points in all four quadrants

MA N Find the coordinates of a missing point to makevemy shape

MA | Find the midpoint of a line segment

MA | Identify 2-D shapes, using coordinates

MA m  Draw, label and scale axes

MA m  Recognise (when values are givenroandc) that equations of the forgpn= mx+
c correspond to straight-line graphs in the coorgimdane

MA m  Plot graphs of functions in whighis given explicitly in terms af, or implicitly

MA m  Find the gradient of a straight line from apgjn

MA t Understand links between conversion graphs andcatsal formulae and
equations

MA t Use a graph to find approximate solutions to equai

PRIOR KNOWLEDGE
Be able to:
Substitute positive and negative numbers into algelexpressions
Plot coordinates in the first quadrant
Calculate the mean of two numbers
Identify properties of basic shapes
Rearrange to change the subject of a formula

OBJECTIVES
By the end of the module the student should betable
* Add a point to a coordinate grid to complete a gigbape (parallelogram; rhombus; trapezium;
square)
* Find the coordinates of the mid-point of a lingreent
* Understand how to represent points in 2-D
» Substitute values ofinto linear functions to find corresponding valwéy
* Plot points for linear functions on a coordinatel@nd draw the corresponding straight lines
* Understand linear functions in practical probleegconversion graphs
* Find the gradient of a straight line graph

DIFFERENTIATION & EXTENSION
Find the equation of the line through two givennei
Use a spreadsheet to generate straight-line grapbsg questions about the gradient of lines
Use a graphical calculator or graphical ICT packaggraw straight-line graphs
Cover horizontal and vertical lines£ ¢ andy = ¢) [Students often forget these]

NOTES
Careful annotation should be encouraged
Students should label the coordinate axes and tngtequation of the line
Recognise linear graphs and hence when data magdeect
Link to graphs and relationships in other subjeets, ie science, geography etc

UG023371  Scheme of Work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010 19



Module 10 METHODS Time: 3 =5 hours

Tier: Foundation — Unit 1
Content: Angle facts and geometric shapes COMON
MG a Basic angle facts on a straight line, at afpa@n a straight line and vertically

opposite angles
MG a Distinguish between different types of angles
MG a Estimate sizes of angles and name angles
MG a.b Identify parallel and perpendicular lines
MG b, ¢ Properties of triangles and quadrilaterals

MG b Understand and use the angle sum of a triaadl80°
MG b Give reasons for angle calculations
MG b Understand angles associated with interseditieg

PRIOR KNOWLEDGE
The concept of parallel lines
The concept of vertical and horizontal
The concept of an angle between two lines
Experience in drawing triangles, quadrilaterals eincles

OBJECTIVES
By the end of the module the student should betable
* Recall and use properties of angles
— angles at a point
— angles at a point on a straight line
— perpendicular lines
— vertically opposite angles
* Find the size of missing angles
» Use two letter notation for a line and three lettetation for an angle

» Identify triangles by their properties (scalenesisles, equilateral, right-angled, obtuse, and

acute)
* Prove the angle sum in a triangle is 180°
* Use the angle properties of triangle to find migsaangles
* Prove the exterior angle of a triangle is equdhtosum of the two opposite interior angles

« Identify quadrilaterals by their properties (trajpea, parallelogram, rhombus, rectangle, square,

kite)

DIFFERENTIATION & EXTENSION
Use the angle properties of triangles to find migsingles in combinations of triangles
Harder problems involving multi-step calculations
Link with line and rotational symmetry

NOTES

Lots of practical drawing examples to help illustraroperties of various shapes
Diagrams used in examinations are often not drasenrately
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Module 11  METHODS Time: 2 — 3 hours
Tier: Foundation — Unit 1
Content: Line and rotational symmetry COMMON

MG d Recognise and visualise reflection and rotaticymmetry of 2-D shapes
MG d Be able to identify and draw lines of reflecti

MG d State the line of reflective symmetry as apdaralgebraic equation

MG d Be able to identify the order of rotationahsyetry of a 2-D shape

PRIOR KNOWLEDGE
Knowledge and properties of 2-D shapes

OBJECTIVES

By the end of the module the student should betable
* Recognise line and rotational symmetry in 2-D skape
* Draw in the line of symmetry (or state its equaiioime shape is on a coordinate grid)
» State the order of rotational symmetry

DIFFERENTIATION & EXTENSION
Extend to planes of symmetry for 3-D solids
Ask students to find their own examples of symmetrmeal life

NOTES
Accurate drawing skills need to be reinforced
Some students find visualising 3-D objects difftad simple models will help with this
Use tracing paper or mirrors to help with symmepgstions
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Module 12 METHODS Time: 1 — 2 hours
Tier: Foundation — Unit 1
Content: Circles COMMON

MG ¢ Recall names and definitions of parts of aleir
MG ¢ Draw circles accurately
MG ¢ Understand related circle terms such as settecand quarter circle

PRIOR KNOWLEDGE
Properties of shapes
Ability to draw a circle with compasses
Measuring a length in cm or mm

OBJECTIVES
By the end of the module the student should betable
» Identify and name the various parts of a circlefiee radius, diameter, circumference, sector,
segment, arc and chord)
» Draw circles, using a pair of compasses given dleis or diameter

DIFFERENTIATION & EXTENSION
Measure circumference, radius and diameter to desa@lationships in preparation for Unit 2
(introduction tor)

NOTES
All working should be presented clearly aadurately
Draw lines and circles using an HB pencil
A sturdy pair of compasses is essentialsgrade equipment is advisable
Useful if the teacher has a small screwdrivergbtén the compasses for some students
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Module 13 METHODS Time: 3 =5 hours
Tier: Foundation — Unit 1
Content: Area and perimeter COMMON

MG s Recall and use formulae to find the areaiahgles, rectangles, parallelograms
MG s Find the area of a trapezium
MG s Find the perimeter and area of shapes madetfiangles and rectangles

PRIOR KNOWLEDGE
The names of quadrilaterals
Ability to substitute numbers into a formula
Some notion of the difference between length aed ar
Properties of cubes, cuboids and other common Bjécts

OBJECTIVES

By the end of the module the student should betable
* Use the area formulae for triangles, rectanglesligébograms and trapeziums
* Be able to find the perimeter and area of a comgainape

DIFFERENTIATION & EXTENSION
Further problems involving combinations of shapes
Use compound shape methods to investigate the afediser standard shapes, eg kites
Practical activities, eg using estimation and aat®umeasuring to calculate perimeters and areas
of classroom or corridor floors

NOTES
Discuss the correct use of language and units
Ensure that students can distinguish between ptairaad area
Try to impress upon them that perimeter starts @ith’ which reminds them to plus the sides
Many students have little real understanding ofrpeter and area
Practical experience is essential to clarify thesgcepts
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Module 14 METHODS Time: 4 — 6 hours

Tier:

Foundation — Unit 1

Content: Transformations

MG j, k Transform triangles and other 2-D shapesragslation, rotation and reflection and

MG k
MG j

MG j
MG |

MG |
MG |

MG j
MG j

MG |
MG |

combinations of these transformations

Use column vectors to describe translations

Understand that translations are specifie@ loystance and direction (written as a
column vector), and enlargements by a centre audle factor

Rotate a shape about the origin, or any oplogént

Measure the angle of rotation using right &sglsimple fractions of a turn or
degrees

Understand that rotations are specified bgmire and an (anticlockwise) angle
Understand that reflections are specified yiaor line, at first using a line
parallel to any axis, then a mirror line suclyasx ory = —x

Recognise, visualise and construct enlargemehbbjects using positive integer
scale factors

Use congruence to show that translationstimia and reflections preserve length
and angle, so that any figure is congruent tanitsge under any of these
transformations

Describe a transformation

Find the centre of enlargement or rotation

PRIOR KNOWLEDGE

Recognition of basic shapes

Line and rotational symmetry

An understanding of the concept of rotation ancdeg@ment
Coordinates in four quadrants

Linear equations parallel to the coordinate axes

OBJECTIVES
By the end of the module the student should betable

Use column vectors to describe translations

Understand translation as a combination of a hataand vertical shift including signs for
directions

Understand rotation as a (clockwise) turn aboutvargcentre

Reflect shapes in a given mirror line; parallethe coordinate axes and ther x ory = —x
Enlarge shapes by a given scale factor from a gieent; using positive integer scale factors (and
understand the impact scale factors have on thgajna

Understand that shapes produced by translaticatjoatand reflection are congruent to their
image

Describe transformations

Find the centre of rotation or enlargement

DIFFERENTIATION & EXTENSION

The tasks set should be extended to include coridirsaof transformations
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NOTES
Emphasise that students should describe transfrmsafully

Diagrams should be drawn carefully
Assuming the scales are equak x andy = —x should be 45diagonal lines
The use of tracing paper is allowed in the exanonagfalthough students should not have to rely

on its use to solve problems)
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Module 15 METHODS Time: 2 — 4 hours
Tier: Foundation — Unit 1
Content: Similarity and congruency COMMON

MG m  Identify shapes which are similar

MG m  Identify shapes which are congruent

MG m  Understand what makes two shapes similar ogreent

MG m  Recognise that enlargements preserve angledblength
MG m  Understand the relationship between lengtlssmilar figures

PRIOR KNOWLEDGE
The mathematical names of triangles and angles
Understanding of the terms perpendicular, paralel arc
Transformations (particularly enlargements)

OBJECTIVES
By the end of the module the student should betable
» Identify congruent shapes
* Identify similar shapes
* Use integer and non-integer scale factors to tiedéngth of a missing side in each of two similar
shapes, given the lengths of a pair of correspansities

DIFFERENTIATION & EXTENSION
Link with the information to be able to construdriangle, eg SSS, ASA, SAS
Link with tessellations and enlargements
Harder problems in congruence

NOTES
All working should be presented clearly and acalyat
If a student is not sure how to approach a questidvise them to write ‘easy’ numbers in pencil
on their diagram, use these to approach the probigialy and then repeat the process with the
‘real’ values in the question
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Module 16 METHODS Time: 4 — 6 hours

Tier:
Content:

MP a
MP b, c

MP c
MP d
MP d

MP e

*

*Not in Foundation tier. However, some problemsoime two outcomes to be combined. Usually

Foundation — Unit 1
Probability 1

Understand and use the vocabulary of prolyakitid probability scale
Understand and use estimates or measupeslzdbility from theoretical models
(including equally likely outcomes), or from relaifrequency

Estimate the number of times an event willuocgiven the relative frequency and
the number of trials

List all outcomes for single events, and foo successive events, in a systematic
way

Use and draw sample space diagrams and agtegimobabilities using sample
space diagrams

Identify different mutually exclusive outcoreasd know that the sum of the
probabilities of all these outcomes is 1

Know when to add or multiply two probabilitiesrdbability of A or B occurring is
P@A) + PB), whereas the probability étandB occurring is PA) x PB)

these are solved
by drawing a sample space or listing outcomes. Heweanore able students could be introduced to
these rules.

PRIOR KNOWLEDGE
Understand that a probability is a number betweand1
Know how to add, and multiplying fractions and aeals
Experience of expressing one number as a fractianather number
Recognise the language of statistics, eg words asidikely, certain, impossible

OBJECTIVES
By the end of the module the student should betable
» Write probabilities using fractions, percentages@rcimals
* Understand and use estimates or measures of pliopabi
* Use theoretical models to include outcomes using,dipinners, coins etc
* Understand the probability of successive events) sis several throws of a single dice
« List all outcomes for single events, and for twocassive events, systematically
e Use and draw sample space diagrams
e Add simple probabilities, eg from sample space diacp

* Identify different mutually exclusive outcomes daww that the sum of the probabilities of all

these outcomes is 1

* Use 1 — as the probability of an event not occurring wherg the probability of the event
occurring

* Find a missing probability from a list or table

UG023371  Scheme of Work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010



DIFFERENTIATION & EXTENSION
An opportunity for practical examples, eg P(pin tgr)dropping a drawing pin, the ‘horse’ race,
the national lottery
Show that each cluster of branches adds up to 1
Explain that if two objects are chosen, then thihe same as one event followed by another
event without replacement
Experiments with dice and spinners
Show sample space for outcomes of throwing two dice
Stress that there are 36 outcomes (students usudlipitially guess it is 12 outcomes for 2 dice

NOTES
Students should express probabilities as fractipesentages or decimals
Fractions do not have to be cancelled to their Estgorm
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Module 17 METHODS Time: 4 — 6 hours

Tier:

Foundation — Unit 1

Content: Probability 2

MP f
MP f

MP g
MP |
MP k

Use set notation to describe events and comgbeuents

Understand that R} represents the probability of an event happeamt)PA)
represents the probability of an event not hapmgenin

Use Venn diagrams to represent the numbeossdipilities and find probabilities
Compare experimental data and theoretical grdities

Understand that if they repeat an experiment, thay, and usually will, get
different outcomes, and that increasing samplegererally leads to better
estimates of probability and population charactiess

PRIOR KNOWLEDGE

Probability

Venn diagrams

OBJECTIVES
By the end of the module the student should betable

Use set notation to describe events

Use Venn diagrams to represent probabilities, irgdb intersection and unioni( and n
symbols replacing OR and AND)

If AandB are mutually exclusive then®( B) represents the probability of eith&or B
happening

PAL B) =P@A) + PB)

If AandB are independent, then®( B) represents the probability that b&tlandB happen
PA n B)=PQA) x PB)

Compare experimental data and theoretical probsilij{Use a dice-throwing simulator ICT
program]

Compare relative frequencies from samples of diffiesizes

DIFFERENTIATION & EXTENSION

Extend Venn diagrams to 3 circles for most abldetits (S1 textbooks are a rich source of
examples)
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NOTES
Use ‘old’ textbooks to find good examples introdigcset notation
Bring in a couple of hoops to illustrate Venn degs

A good illustration of Mutually Exclusive eventsR¢King) and P(Hearts), but how do we account

for the P(King of Hearts)? Hence P(AB) = P(A) + P(B) — P(AY B), then relate this to the
Venn diagram where the King of Hearts is in therlage

Union has a U and Intersection has™an

Fractions do not need to be cancelled to their l&stfporm

A = {prime numbers}B = {even numbers}

The Venn diagram shows numbers 1 to 10

PA =4  PB) =5
10 10

PAnB)=1 PALUB) = 8
10 10
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Unit 2: Methods 2 - Foundation

This unit builds on the skills developed in Unititthas a few topics which are also in Unit 1, aut
calculator can be used to deal with more complexrgtes from these areas. Although it could be
interchanged with Unit 1, it is recommended that thit is the terminal examination at the time of
certification, as Unit 2 content builds on the @aritof Unit 1. Alternatively centres may wish tdem
students for both units at the end of the coursa flmear assessment
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Module 1 METHODS Time: 4 — 6 hours
Tier: Foundation — Unit 2

Content: Integers, decimals and fractions COMNDN

MN b Add, subtract, multiply and divide integenmsadtions and decimals with a calculator

MN a Understand and use number operations anctagonships between them,
including inverse operations and hierarchy of opena

MN j Recall the fraction to decimal conversion aftfiliar simple fractions

MN |, g Convert between fractions and decimals

MN j Use decimal notation and recognise that each teatmig decimal is a fraction

MN j Convert recurring decimals into fractions and adtian to a recurring decimal
using a calculator

MN o Use calculators efficiently and effectively

PRIOR KNOWLEDGE
Appreciation of place value
Experience of the four operations using whole nusibe
Knowledge of integer complements to 10 and 100
Secure multiplication facts to 2010
Knowledge of strategies for multiplying and divigiwhole numbers by 10
The concept of a fraction and a decimal

OBJECTIVES
By the end of the module the student should betable
* Use brackets and the hierarchy of operations (BICBYIA
e Add, subtract, multiply and divide integers, negatnumbers, decimals and fractiomgh a
calculator
» Check answers to a division sum using multiplicgatieg use inverse operations
» Convert between fractions and decimals
« Distinguish between fractions with denominatord theave only prime factors of 2 and 5 (which
are represented by terminating decimals), and offaations (which are represented by
recurring decimals)
» Convert between recurring decimals and fractiom, aeite 0.1212121212... as a fraction

DIFFERENTIATION & EXTENSION
Convert 0.1222222222..... to a fraction

NOTES
Present all working clearly with decimal pointdime
Emphasise that all working should be shown
Students should be confident when using their ¢aicufunctions
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Module 2 METHODS Time: 3 — 6 hours

Tier: Foundation — Unit 2

Content: Percentages

MN g Convert between fractions, decimals and paeggs

MN g Understand that ‘percentage’ means ‘numberants per 100’

MN g Interpret percentage as the operator ‘so nmamglredths of’

MN h, i Find a percentage of a quantity

MN g, h Use percentages and fractions to solvelpnad

MN h Solve percentage problems, including increasgdecrease

MN h,i,j Use multipliers

MN i Express a given number as a fraction of anothe

MN i Express a given number as a percentage ohanot

MN | Use percentages, fractions and decimals b firoportion and understand how
they can be used to scale between proportions

MN | Find proportional change using fractions, deais and percentages

PRIOR KNOWLEDGE
Four operations of number
The concepts of a fraction and a decimal
Awareness that percentages are used in everyday lif

OBJECTIVES
By the end of the module the student should betable
* Understand that a percentage is a fraction in hadibds
* Write a percentage as a decimal; or as a fraatiagts isimplest form
* Write one number as a percentage of another number
» Calculate the percentage or fraction of a givenwarho
* Find a percentage increase or decrease of an amount
» Use a multiplier to increase by a given percentl.&§x 64 increases 64 by 10%

DIFFERENTIATION & EXTENSION
Fractional percentages of amounts (non-calculator)
Combine multipliers to simplify a series of percayg changes

Percentages which convert to recurring decimal8g@d»s), and percentages of more than 100%

NOTES
Amounts of money should always be rounded to tlzeest penny where necessary, at the end of
a calculation

UG023371 Scheme of work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010 34



Module 3 METHODS Time: 2 — 4 hours

Tier: Foundation — Unit 2

Content: Using fractions

MN i Calculate a given fraction of a quantity

MN i Express a given number as a fraction of anothe

MN a,i Understand ‘reciprocal’ as multiplicativeverse, be able to find reciprocals

MN a Understand and use unit fractions as mul@piNe inverses

MN a,i Multiply and divide a given fraction by anteger, by a unit fraction and by a
general fraction

MN i, | Use a calculator to solve real-life problemvolving fractions

PRIOR KNOWLEDGE
Basic fractions and decimals

OBJECTIVES
By the end of the module the student should betable
* Find a fraction of a quantity
* Find the reciprocal of whole numbers, fractiong] dacimals
* Multiply and divide a fraction by an integer, by umit fraction and by a general fraction
(expressing the answer in its simplest form)
» Use fractions in geometric problems

DIFFERENTIATION & EXTENSION
Use a calculator to find fractions of given quaest
Use combinations of the four operations with fraicsi (and in geometric problems, eg to find
areas using fractional values)
For very able students introduce some repeatetidreat change

NOTES
Constant revision of this aspect is needed
All work needs to be presented clearly with theevaht stages of working shown even if a
calculator has been used
A good example of a repeated fractional changebisuacing ball which always reach@of its
3

height after each bounce. Investigate how higlitizes after the®bounce,
eg, use @ )x (2)x(2)
3 3 3
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Module 4 METHODS Time: 3 — 6 hours
Tier: Foundation — Unit 2
Content: Ratio and proportion COMMON

MN k Use ratio notation, including reduction to its sikegt form and its various links to
fraction notation

MN n Divide a quantity in a given ratio

MN m  Solve word problems about proportion and ratio

MN m  Understand and use direct proportion

PRIOR KNOWLEDGE
Fractions and decimals

OBJECTIVES
By the end of the module the student should betable

« Appreciate that eg the ratio 1:2 represehtsnd 2 of a quantity
3 3

» Divide quantities in a given ratio, eg divide £2Qle ratio 2:3

* Solve word problems involving ratios

* Solve simple direct proportion problems using thagary method or by proportional change
(from a table of values or a word problem)

DIFFERENTIATION & EXTENSION
Harder problems involving multi-stage calculations

NOTES

Students often find three-part ratios difficult
Link ratios given in different units to metric aimdperial units

UG023371 Scheme of work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010

36



Module 5 METHODS Time: 5 — 7 hours
Tier: Foundation — Unit 2
Content: Solving linear inequalities COMMON

MAd Set up linear inequalities in one variable

MA d Solve simple linear inequalities in one vatealnd represent the solution set on a
number line

MAd Use the correct notation to show inclusive ardlusive inequalities

PRIOR KNOWLEDGE
Experience of finding missing numbers in calculasio
The idea that some operations are ‘opposite’ th edwer
An understanding of balancing both sides of an gguia
Experience of using letters to represent quantities
Be able to draw a number line
Linear equations and inequalities

OBJECTIVES
By the end of the module the student should betable
» Set up linear inequalities in one variable
* Solve linear inequalities in one variable and pnégiee solution set on a number line

DIFFERENTIATION & EXTENSION
Use of inverse operations and rounding to 1 sfacbel applied to more complex calculations
Derive inequalities from practical situations (sugé finding unknown angles in polygons or
perimeter problems)
Solve linear inequalities where manipulation otfrans is required

NOTES
Students can leave their answers in fractional fatmre appropriate
Interpreting the direction of an inequality is alplem for many
Students should use the correct notation when stgpimequalities on a number line, eg a solid
circle to show inclusion of a point, an empty @rtd show exclusion of a point
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Module 6 METHODS Time: 3 — 6 hours
Tier: Foundation — Unit 2
Content: Substitution and formulae COMMON

MA h Substitute numbers into a formula

MAh  Substitute positive and negative numbers @xpressions such ag?3+ 4 and 2*
MA h Use formulae from mathematics and other subjec

MA h Derive a formula

MA h Change the subject of a formula where the subjectirs only once

PRIOR KNOWLEDGE
Understanding of the mathematical meaning of theds/expression, simplifying, formulae and
equation
Experience of using letters to represent quantities
Substituting into simple expressions using words
Using brackets in numerical calculations and remgvirackets in simple algebraic expressions
Solving linear equations

OBJECTIVES
By the end of the module the student should betable
» Use letters or words to state the relationship betwdifferent quantities
» Substitute positive and negative numbers into majijebraic formulae
» Substitute positive and negative numbers into aljelformulae involving powers
« Simple change of subject of a formula, eg convextformula for converting Centigrade into
Fahrenheit into a formula that converts FahrenhetCentigrade
* Generate a formula from given information, eg fihd formula for the perimeter of a rectangle
given its area and the length of one side

DIFFERENTIATION & EXTENSION
Use negative numbers in formulae involving indices
Various investigations leading to generalisations
Further problems in generating formulae from giwdormation
Apply changing the subject to physics formulaegeggations of motion (M1)

NOTES
Emphasise good use of notation, edp Bheans X axb
Students need to be clear on the meanings of thésvexpression, equation, and formula
Show a linear equation first and follow the sanepstio rearrange a similarly structured formula
Link with formulae for area, volume, surface area
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Module 7 METHODS Time: 4 — 6 hours
Tier: Foundation — Unit 2
Content: Using graphs to solve equations CcCoOMMD

MA g Generate points and plot graphs of quadratnctions

MA g,t Find approximate solutions of a quadraticiaion from the graph of the
corresponding quadratic function

MA t Use graphs to solve simultaneous equations

MA t Understand connections between line graphs andcestsal formulae

PRIOR KNOWLEDGE
Experience at plotting points in all quadrants
Linear sequences and straight-line graphs
Substitution

OBJECTIVES
By the end of the module the student should betable
» Draw linear graphs from tabulated data, includieg+world examples
* Understand when two straight lines intersect thihe solution to the two simultaneous equations.
* Generate points and plotting graphs of quadranctians
* Plot the graphs of quadratic functions for posiawvel negative values &f
« Solve a quadratic equation by reading the rootshafk-axis from the graph of that equation

DIFFERENTIATION & EXTENSION
Plot graphs of the form=mx+ ¢ where the student has to generate their own taidedraw out
their own axes
Use a spreadsheet to generate straight-line grpphs)g questions about the gradient of lines
Use a graphical calculator or graphical ICT packiagdgraw straight-line and quadratic graphs
Discuss the shape of quadratic curves and introthece/ord ‘parabola’

NOTES
Clear presentation with axes labelled correcthjtial
Recognise linear graphs and identify when data loeasipcorrect
Link to graphs and relationships in other subjeets, ie science, geography etc
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Module 8 METHODS Time: 3 -5 hours
Tier: Foundation — Unit 2
Content: Angle facts and polygons COMMON

MG b Use properties of triangles and quadrilaterals

MG b Understand simple geometric proofs

MG b Mark parallel lines on a diagram

MG b Use angles associated with parallel lines

MG e Give reasons for angle calculation

MG e  Use definitions and names of polygons

MG e  Calculate and use the sum of the interior anglegsatygons

MG e  Calculate and use the angles of regular polygons

MG e  Use the sum of the exterior angles of any polygd@60° and that the sum of an
exterior and interior angle of a polygon is 180°

MG e  Understand that inscribed regular polygons can bestructed by equal divisions
of a circle

PRIOR KNOWLEDGE
The concept of parallel lines
The concept of vertical and horizontal
The concept of an angle between two lines

Experience in drawing triangles, quadrilaterals eincles

OBJECTIVES
By the end of the module the student should betable

Identify triangles by their properties (scalenesisles, equilateral, right-angled, obtuse, and
acute)

Prove the angle sum in a triangle is 180° and éxp¥ay the angles inside a quadrilateral add up
to 360°

Use the angle properties of triangle to find migsaangles

Prove the exterior angle of a triangle is equahtsum of the two opposite interior angles
Identify quadrilaterals by their properties (trajpea, parallelogram, rhombus, rectangle, square,
kite)

Use alternate, corresponding and co-interior anglesrallel lines to find missing angles

Name a polygon with 3, 4, ..., 10 sides

Calculate and use the sums of the interior angfeavex polygons

Know, or work out, the relationship between the benof sides of a polygon and the sum of its
interior angles

Know that the sum of the exterior angles of anyganh is 360°

Find the size of the exterior or interior angleaofegular polygon

DIFFERENTIATION & EXTENSION

Use triangles to find the angle sums of polygons

Use the angle properties of triangles to find migsingles in combinations of triangles
Harder problems involving multi-step calculations

Link with tessellations
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NOTES
Lots of practical drawing examples to help illustrproperties of various shapes
Diagrams used in examinations are often not drasenrately
Use tracing paper to show which angles in parifiek are equal
Useful memory device is ‘the FUZ is the CIA’ (F,ddd Z angles’ real names are Corresponding,
Interior and Alternate)
Although corresponding, interior and alternate niestised when giving reasons
Encourage students to always put the reasons ate’he angle fact/theorem used [important
for the new assessment objectives]
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Module 9 METHODS Time: 2 — 5 hours

Tier: Foundation — Unit 2

Content: Similarity and Congruence COMMON

MG m  Understand congruence and similarity includimg relationship between lengths in
similar shapes

MG f Tessellate regular polygons, 2-D shapes and contibimaof polygons

MG f Explain why some shapes tessellate while othersotio

PRIOR KNOWLEDGE

The mathematical names of triangles and angles
Understanding of the terms perpendicular, paraltel arc
Transformations (particularly enlargements)

OBJECTIVES
By the end of the module the student should betable

Use integer and non-integer scale factors to tiedéngth of a missing side in each of two similar
shapes, given the lengths of a pair of correspansites

Use similarity or congruence to solve problems

Tessellate shapes

Understand tessellations and explain why some shegssellate and why other shapes do not

DIFFERENTIATION & EXTENSION

Link with the information to be able to construdriangle, eg SSS, ASA, SAS
Harder problems in congruence

NOTES

All working should be presented clearly and acalyat

If a student is not sure how to approach a questidvise them to write ‘easy’ numbers in pencil
on their diagram, use these to approach the probigialy and then repeat the process with the
‘real’ values in the question

Use plastic shapes as template to draw tessekatarruse a tracing paper template)

Link angles in a polygon to explain why some shajmesr do not tessellate
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Module 10 METHODS Time: 6 — 9 hours

Tier: Foundation — Unit 2

Content: Pythagoras’ theorem COMMON
MG n Understand, recall and use Pythagoras’ theame2rD

MA | Calculate the length of a line segment betwien coordinates

MN o Use calculators effectively and efficiently

PRIOR KNOWLEDGE
Names of triangles and quadrilaterals and theimsgtries
Knowledge of the properties of rectangles, paradjedms and triangles
Indices and roots, substitution, equations and gingrthe subject

OBJECTIVES

By the end of the module the student should betable
* Find missing sides of right-angle triangles by gdftythagoras’ theorem
* Find the distance between two coordinates usinga@giras’ theorem
« Give answers as decimals for Pythagoras’ theoreilg@ms

» Solve problems involving geometric figures (inclglitriangles within circles) in which a right-

angle triangle has to be extracted in order toesilusing Pythagoras’ theorem

DIFFERENTIATION & EXTENSION

Introduce Pythagoras’ theorem in 3-D (not on tke thut a good extension for the most able)

NOTES
Students should be encouraged to become familtarome make of calculator
Emphasise that scale drawings will score no markghis type of question

A good way for remembering Pythagoras’ theorensgguare it, Square it, Add or subtract it,

Square root it’ [This eliminates the need for folmlgebra for the less able students]
Sides are determined by the units used or accasiad for in the question
Students should not forget to state the unitsHeranswers
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Module 11 METHODS Time: 4 — 7 hours
Tier: Foundation — Unit 2
Content: Circles COMMON

MG r Find circumferences of circles and areas enclogadrbles, recalling relevant
formulae

MG r Find the perimeter and area of semi-circles andtgueircles

PRIOR KNOWLEDGE
Perimeter and area
Formulae and substitution

OBJECTIVES

By the end of the module the student should betable
* Learn that the ratio between the circumferencedaacheter is always constant for a circlex)e
* Learn the formula for circumference and area df@ec

» Solve problems involving the circumference and area circle (and simple fractional parts of a
circle)

DIFFERENTIATION & EXTENSION
Extend to areas of sectors and length of arc (ndtaundation tier)

NOTES
‘Now! | Know Pi’ is a good way to learn the approate value. (The number of letters of each
word and the ! is the
decimal point)
Locater button on a calculator
Students must learn the formulae for the circunmfegeand area of a circle
Also ‘Cherry Pie Delicious’ i€ = zD and ‘Apple Pies are too’ i& = zr?
Final answers should be rounded to the requiredegenf accuracy
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Module 12 METHODS Time: 4 — 7 hours
Tier: Foundation — Unit 2
Content: Surface area and volume COMMON

MG s Find the surface area of a cylinder

MG s Find the surface area of prisms using the formfda&iangles and rectangle

MG u  Calculate the volumes of right prisms, including thiangular prism, and shapes
made from cubes and cuboids

MG u Recall and use the formula for the volume of a alibo

MG u Find the volume of a cylinder

MG u Find the volume of a compound solid

PRIOR KNOWLEDGE
Perimeter and area
Surface area
Knowledge of names and properties of 3-D solids
Formulae and substitution

OBJECTIVES
By the end of the module the student should betable
e Solve problems involving the volume and surface arfea cylinder
» Solve problems involving the volume and surface aferight prisms
» Find the surface area and the volume of more coughlapes, eg find the volume of an
equilateral triangular prism

DIFFERENTIATION & EXTENSION
Extend to volume of a cone (not on Foundation tier)

NOTES
Use a tower of coins to model the volume of a ddn
Final answers rounded to the required degree of accuracy
Need to constantly revise the expressions for are@alume of shapes
Students should be aware of which formulae arehenrélevant page on the examination paper
and which they need to learn

Use of Calculators(Spec Ref MN o)

Students are well advised to regularly bring areltheir particular calculator to lessons and getius

its functions throughout this Unit 2 course.

They should be confident in entering a range afudations including those involving time and money.
They should realise that 2.33333333.... hrs is 2$@0rminutes etc.

1
Calculator functions include +, —, x, %2, \x, memoryx’, x” (or equivalent power/root buttons) and
brackets.
Students should be able to use the functions wémeiiole them to answer fraction questions with a
calculation efficiently.
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Foundation course objectives (2MMO01)

Unit 1

Number

MN a Use brackets and the hierarchy of operations
MN a Use one calculation to find the answer to heot

MN a,d Understand place value and round to theeseateger and a given power of 10

MN a,d Check and estimate answers to problemasing approximations or inverse
operations

MN b Multiply and divide by negative numbers

MN b Multiply or divide any number by powers of Jdhd any positive number by a
number between 0 and 1

MN b Add and subtract decimal numbers

MN b Divide by a decimal (up to 2 dp) by transfongiit to a problem involving
division using by an integer

MN b Use the four operations with fractions

MN ¢ Understand and use negative integers botlosisigns and translations on a
number line

MN c Order integers

MN ¢ Write decimal numbers in order of size

MN ¢ Find squares and cubes of numbers and finédrsqroots and cube roots of
numbers

MN ¢ Understand index notation for powers of 1Qyaags and cubes

MN ¢ Use index notation and index laws for multplion and division of integer
powers and powers of powers

MN ¢ Use index laws to simplify and calculate th@lue of numerical expressions
involving multiplication and division of integers

MN ¢ Understand and use number operations and dtetianship between them,
including inverse operations and hierarchy of opens

MN ¢ Order fractions

MN ¢ Compare fractions and decimals

MN ¢ Find equivalent fractions, cancel fractionsgd aise mixed numbers

MN ¢ Convert between mixed numbers and impropetifvas

MN d Check and estimate answers to problems

MN d Round to a given number of significant figufead decimal places)

MN e Understand even, odd and prime numbers

MN e Find factors and multiples of numbers

MN e Find common factors and common multiples

MN e, f Find Higher Common Factors (HCF), Lowesin@non Multiple (LCM) and
prime factor decomposition

MN p Draw a Venn diagram from given information
MN p Interpret Venn diagrams, be able to find thterisection and union of sets
MN p Use Venn diagrams to solve problems
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Algebra

MA a

MA a
MA b
MA ¢
MA ¢
MA ¢
MA ¢
MA ¢
MA ¢
MA d
MA d

MAd

MAd

MA i

MA i
MA i

MA i
MA i
MA |
MA k
MA |
MA |
MA |
MA |
MA m
MA mM

MA m
MA m
MA m
MA m

MA n
MA t

MA t

Distinguish the different roles played by &tisymbols in algebra using correct
notation

Write an expression

Distinguish the meaning between the words aun’, ‘formula’ and ‘expression’
Simplify terms, products and sums

Multiply a single term over a bracket

Take out common factors

Substitute into given expressions and formulae

Use squares and cubes to write expressions

Use index laws to simplify expressions

Set up simple equations

Solve equations by using inverse operationigyoiransforming both sides in the
same way

Solve linear equations with integer or frac@b coefficients, in which the unknown
appears on either side or on both sides of thetequa

Solve linear equations that require prior dlifigation of brackets, including those
that have negative signs occurring anywhere iretfwation, and those with a
negative solution

Generate common integer sequences (includieguences of odd or even integers;
squared integers; powers of 2; powers of 10; ttengmbers)

Generate sequences from diagrams

Generate terms of a sequence using term-to-t@&nd position-to-term definitions
of the sequence

Identify which terms cannot be in a sequence

Write the term-to-term definition in words fersequence

Use linear expressions to describe tite term of an arithmetic sequence

Use algebra to construct and support arguments

Use the conventions for coordinates in thenpla

Plot points in all four quadrants

Find the midpoint of a line segment

Identify 2-D shapes, using coordinates

Draw, label and scale axes

Recognise (when values are givenroandc) that equations of the form

y =mx+ c correspond to straight-line graphs in the coordimpdane

Plot graphs of functions in whighis given explicitly in terms af, or implicitly
Find the gradient of a straight line from agin

Find the gradient of lines given by equatiaishe formy = mx+ ¢ (when values
are given fom andc) from a graph

Understand that the forgn= mx+ c represents a straight line and tirais the
gradient of the line andis the value of thg-intercept

Find the coordinates of a missing point to makgiven shape

Understand links between conversion graphsaswbciated formulae and
equations

Use a graph to find approximate solutions qo&ions
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Geometry

MG a

MG a
MG a
MG a, b
MG b
MG b
MG b
MG b, ¢
MG d
MG d
MG d
MG d
MG j

MG |
MG |

MG j
MG |

MG |

MG |

MG j
MG j, k

MG k
MG m
MG m
MG m
MG m
MG m
MG ¢
MG ¢
MG ¢
MG s
MG s
MG s

Basic angle facts on a straight line, at amfgoion a straight line and vertically
opposite angles

Distinguish between different types of angles

Estimate sizes of angles and name angles

Identify parallel and perpendicular lines

Understand and use the angle sum of a triaadl80°

Give reasons for angle calculations

Use angles associated with intersecting lines

Understand properties of triangles and gladrals

Recognise and visualise reflection and roteticymmetry of 2-D shapes

Be able to identify and draw lines of reflecti

State the line of reflective symmetry as amaeralgebraic equation

Be able to identify the order of rotationaihsyetry of a 2-D shape

Understand that translations are specifiedalistance and direction (written as a
column vector), and enlargements by a centre audle factor

Rotate a shape about the origin, or any oplognt

Measure the angle of rotation using right asgkimple fractions of a turn or
degrees

Understand that rotations are specified bemtie and an (anticlockwise) angle
Understand that reflections are specified bynaror line, at first using a line
parallel to any axis, then a mirror line suchyasx ory = —x

Recognise, visualise and construct enlargemehbbjects using positive (integer)
scale factors

Use congruence to show that translations timta and reflections preserve length
and angle, so that any figure is congruent to me&ge under any of these
transformations

Describe a transformation

Transform triangles and other 2-D shapesragslation, rotation and reflection and
combinations of these transformations

Use column vectors to describe translations

Identify shapes which are similar

Identify shapes which are congruent

Understand what makes two shapes similar ogreent

Recognise that enlargements preserve angledblgngth

Understand the relationship between lengtlssmmlar figures

Recall names and definitions of parts of aleir

Draw circles accurately

Understand related circle terms such as sewie@nd quarter circle

Recall and use formulae to find the areaiahgles, rectangles, parallelograms
Find the area of a trapezium

Find the perimeter and area of shapes madetfiangles and rectangles
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Probability

MP a Understand and use the vocabulary of prolakitid probability scale
MP b, c  Understand and use estimates or measupeslzdbility from theoretical models
(including equally likely outcomes), or from relaifrequency

MP c Estimate the number of times an event willuocgiven the relative frequency and
the number of trials

MP d List all outcomes for single events, and Yoo successive events, in a systematic
way

MP d Use and draw sample space diagrams and agtegmmobabilities using sample
space diagrams

MP e Identify different mutually exclusive outcoreesd know that the sum of the
probabilities of all these outcomes is 1

MP f Use set notation to describe events and comgheuents

MP f Understand that R] represents the probability of an event happeaim)PA")
represents the probability of an event not happenin

MP g Use Venn diagrams to represent the numbeosdipilities and find probabilities
MP | Compare experimental data and theoretical gdvdities
MP k Understand that if they repeat an experiment, thay, and usually will, get

different outcomes, and that increasing samplegeérerally leads to better
estimates of probability and population charactiess
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Unit 2

Number

MN a
MN a, i

MN a
MN b

MN g, |
MN g
MN g
MN g, h
MN h
MN h, i
MN h, i, j
MN i
MN i
MN i
MN i
MN i, a
MN i, |
MN j
MN |
MN j

MN k
MN |

MN |
MN m
MN m
MN n
MN o

Understand and use unit fractions as mul@piNe inverses

Multiply and divide a given fraction by anteger, by a unit fraction and by a
general fraction

Understand and use number operations anctagonships between them,
including inverse operations and hierarchy of opiena

Add, subtract, multiply and divide integensdtions and decimals with a
calculator

Convert between fractions, decimals andeertages

Understand that ‘percentage’ means ‘numberaofs per 100’

Interpret percentage as the operator ‘so nmamglredths of’

Use percentages and fractions to solvelpnad

Solve percentage problems, including increas®decrease

Find a percentage of a quantity

Use multipliers

Express a given number as a fraction of anothe

Express a given number as a percentage ohanot

Calculate a given fraction of a quantity

Express a given number as a fraction of anothe

Understand ‘reciprocal’ as multiplicativeverse, be able to find reciprocals
Use a calculator to solve real-life problemnvolving fractions

Use decimal notation and recognise that eaaminating decimal is a fraction
Recall the fraction-to-decimal conversion ohple fractions

Convert recurring decimals into fractions amffaction to a recurring decimal
using a calculator

Use ratio notation, including reduction to sisnplest form and it various links to
fraction notation

Use percentages, fractions and decimals b firoportion and understand how
they can be used to scale between proportions

Find proportional change using fractions, deals, and percentages

Solve word problems about proportion and ratio

Understand and use direct proportion

Divide a quantity in a given ratio

Use calculators effectively and efficiently
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Algebra

MA d Set up linear inequalities in one variable

MAd Solve simple linear inequalities in one vateahnd represent the solution set on a
number line

MAd Use the correct notation to show inclusive ardlusive inequalities

MA g Generate points and plot graphs of quadratictfions

MA g,t Find approximate solutions of a quadratia&tion from the graph of the
corresponding quadratic function

MA h Substitute numbers into a formula

MAh  Substitute positive and negative numbers @xpressions such ag?3+ 4 and 2*

MA h Use formulae from mathematics and other subjec

MA h Derive a formula

MA h Change the subject of a formula where the subgairs only once

MA | Calculate the length of a line segment betwien coordinates

MA t Use graphs to solve simultaneous equations

MA t Understand connections between line graphsaasdciated formulae

Geometry

MG b Use properties of triangles and quadrilaterals

MG b Understand simple geometric proofs

MG b Mark parallel lines on a diagram

MG b Use angles associated with parallel lines

MG e Give reasons for angle calculation

MG e Use definitions and names of polygons

MG e Calculate and use the sum of the interioresgf polygons

MG e Calculate and use the angles of regular polygo

MG e Use the sum of the exterior angles of anygumtyis 360° and that the sum of an
exterior and interior angle of a polygon is 180°

MG e Understand that inscribed regular polygonshEanonstructed by equal divisions of
a circle

MG f Tessellate regular polygons, 2-D shapes amtboations of polygons

MG f Explain why some shapes tessellate while stidernot

MG m  Understand congruence and similarity includimg relationship between lengths in
similar shapes

MG n Understand, recall and use Pythagoras’ theame2rD

MG r Find circumferences of circles and areas enclogegirbles, recalling relevant
formulae

MG r Find the perimeter and area of semi-circles andtgueircles

MG s Find the surface area of a cylinder

MG s Find the surface area of prisms using the formfda&iangles and rectangle

MG u  Calculate the volumes of right prisms, including thiangular prism, and shapes
made from cubes and cuboids

MG u Recall and use the formula for the volume of a alibo

MG u Find the volume of a cylinder

MG u Find the volume of a compound solid

UG023371 Scheme of work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010

52



GCSE Methods of Mathematics (2MMO01)

Higher
Tier

Scheme of Work
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Higher course overview

The table below shows an overview of modules inHlgher tier scheme of work.

Teachers should be aware that the estimated tepbburs ar@approximate and should be used as a

guideline only.

Estimated
Unit MIELE Title teaching
number
hours

1 1 Integers, decimals and fractions 4

1 2 Factors and multiples 2.5

1 3 Laws of indices 2.5

1 4 Standard form 2

1 5 Introduction to algebra 1.5

1 6 Algebraic manipulation 3

1 7 Exact answers and surds 3

1 8 Patterns and sequences 3

1 9 Solving linear equations 3

1 10 Linear graphs and=mx+c 5

1 11 Quadratic functions 3

1 12 Angle facts and geometric shapes 3

1 13 Line and rotational symmetry 2.5

1 14 Circle theorems 1 3.5

1 15 Circle theorems 2 3.5

1 16 Area and perimeter 3

1 17 Similarity and congruency 3

1 18 Transformations 3

1 19 Vectors 3.5

1 20 Probability 1 4

1 21 Probability 2 3
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Estimated

Unit :\]/Iuorggg Title teaching
hours
2 1 Integers, decimals and fractions 3
2 2 Percentages 1 3.5
2 3 Percentages 2 3
2 4 Using fractions 2
2 5 Exact answers using surds and 15
2 6 Ratio and proportion 3.5
2 7 Solving linear inequalities 4
2 8 Formulae 3.5
2 9 Straight line graphs 4
2 10 Simultaneous equations 3.5
2 11 Direct and inverse proportion 3.5
2 12 Quadratic functions 4
2 13 Further simultaneous equations 3.5
2 14 Graphs of curves 4
2 15 Transforming graphs 3.5
2 16 Angle facts and polygons 3
2 17 Similarity, congruency and tessellations 2.5
2 18 Similar shapes 4
2 19 Pythagoras’ theorem and trigonometry ir 5
2-D
2 20 Pythagoras’ theorem and trigonometry ir 4
3-D
2 21 Trigonometry in non-right-angled triangles 3
2 22 Circles, cones, pyramids and spheres 4
Total 181.5
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Unit 1: Methods 1 Higher

Centres may wish to teach this unit alongside Bnitthey prefer to deliver their curriculum in allstic
manner. They would enter their students for bothepaat the same time. However, some may prefer to
concentrate on Unit 1 first and enter their stusl@mieither June 2011 or in November 2011. Theftene
of this model is to allow a full analysis of thepea using ResultsPlus before preparing students for
possible resit (one resit is permitted).

Also, some centres, that traditionally organisértimock examinations in November or December, may
use this opportunity for an external body to marl analyse their papers. It may also flag up stisden
who would benefit from a change of tier for eitliggir resit examination or Unit 2.
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Module 1 METHODS Time: 3 — 5 hours

Tier: Higher — Unit 1

Content: Integers, decimals and fractions COMNDN

MN ¢ Understand and use negative integers botlosisigns and translations on a
number line

MN a, b  Multiply and divide by negative numbers

MN b Multiply or divide any number by powers of Jdhd any positive number by a
number between 0 and 1

MN d Round to a given number of significant figueesl decimal places

MN b Add and subtract decimal numbers

MN a,d Check and estimate answers to problemappyoximations or inverse operations

MN a Use brackets and the hierarchy of operations

MN a Use one calculation to find the answer to heiot

MN c Order fractions, understand equivalent fracdiand simplify fractions
MN a Add, subtract, multiply and divide fractions

MN ¢ Order integers, decimals and fractions

PRIOR KNOWLEDGE
The ability to order numbers
Appreciation of place value
Experience of the four operations using whole nusibe
Knowledge of integer complements to 10 and 100
Knowledge of multiplication facts to 2010
Knowledge of strategies for multiplying and dividiwwhole numbers by 10
The concepts of a fraction and a decimal

OBJECTIVES
By the end of the module the student should betable
* Add, subtract, multiply and divide integers (BIDMAS
» Add, subtract, multiply and divide fractions ancideals
* Round whole numbers to the nearest, 10, 100, 1000,
* Multiply and divide whole numbers by a given mukijpf 10
* Check their calculations by rounding, eg®291= 30x 30
* Approximate decimals to a given number of deciniat@s or significant figures
e Multiply and divide decimal numbers by whole nuntband decimal numbers (up to 2 dp),
eg 266.22 0.34
* Know thateg 13.5 0.5 =135-5
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DIFFERENTIATION & EXTENSION
Teachers may just want to check that students tievappropriate skills by investigative means,
eg give students five digits say 2, 5, 7, 8 an@ihky then need to find

1) the largest even number 2) the smallest number in the 5 times table
3) the largest answer [] [] [] 4) the smallest answer tq ] [] []
+ OO - 10O

More work on long multiplication and division witbbusing a calculator

Estimate answers to calculations involving the fales

Consideration of mental maths problems with neggbeowers of 10, eg 2560.01, 0.001
Directed number work with two or more operatiorrswih decimals

Introduce standard form for very large or small bens

Money calculations that require rounding answelithéonearest penny

Multiply and divide decimals by decimals (more ttzadp)

NOTES
The expectation for most students doing Higher iE¢hat some of this material can be delivered
or reinforced during other topics. For example naing with significant figures could be done
with trigonometry
Present all working clearly with decimal pointdime
Emphasise that all working is to be shown
For non-calculator methods make sure that remasraled carrying are shown
Amounts of money should always be rounded to tlaeast penny where necessary
It is essential to ensure the students are cleartdabe difference between significant figures and
decimal places
Extend to multiplication of decimals and or longidion of integers
Try different methods from the traditional ones,Ragssian or Chinese methods for multiplication
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Module 2 METHODS Time: 1 — 4 hours

Tier: Higher — Unit 1

Content: Factors and multiples COMMON

MN e Understand prime numbers

MN e Find factors and multiples of numbers

MN e Find common factors and common multiples

MN ¢ Find squares and cubes of numbers; and finslijugire roots and cube roots of numbers

MN e, f Find Highest Common Factor (HCF), Lowest Commontigdiel (LCM) and prime
factor decomposition

MN p Draw, use and interpret Venn diagrams

MN p Understand and be able to find the union and irgetion of sets

MN p Use Venn Diagrams to solve problems

PRIOR KNOWLEDGE

Number complements to 10 and multiplication or i facts
Use a number line to show how numbers relate th etier
Recognise basic number patterns

Experience of classifying integers

OBJECTIVES
By the end of the module the student should betable

Find squares, cubes; square roots; cube rootsmbers, with and without a calculator (including
the use of trial and improvement)

Understand odd and even numbers, and prime numbers

Find the HCF and the LCM of numbers

Write a number as a product of its prime factogs1@8 = 2 x 3°

Use Venn diagrams to represent sets

Draw a Venn diagram using given information andregdroblems

Understand and be able to find the intersection anin of sets

DIFFERENTIATION & EXTENSION

Calculator exercise to check factors of larger nerab

Further work on indices to include negative andoorfractional indices (introduction to next
section)

Use prime factors to find LCM

Use a number square to find primes (sieve of Etlaoes)

Calculator exercise to find squares, cubes andrequets of larger numbers (using trial and
improvement)

Use a couple of hoops to illustrate Venn diagramsdrting physical objects by their properties
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NOTES
All of the work in this unit is easily reinforceq Istarters and plenaries
Calculators should only be used when appropriate
Encourage student to learn square, cube, primecaminon roots as Unit 1 is a non-calculator
examination
Venn Diagrams can be used to illustrate HCF [Lwikh Probability]

A = {prime numbers} B = {even numbers}

The Venn diagram shows numbers 1 to 10

E={1,2,3 ccco...... 10}
4 B
305 6 4
7
1 8 10
0

Hence AN B is {2}
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Module 3 METHODS Time: 1 — 4 hours
Tier: Higher — Unit 1
Content: Laws of indices COMMON

MN ¢ Use index notation and index laws for mulplion and division of integer powers
MN ¢ Use index laws to simplify and calculate tlue of numerical expressions
involving multiplication and division of integersactional and negative powers
MN c Recall the fact that® = 1 andn™ = 1 for positive integers, the corresponding rule
n

1 1
for negative integers;;2 = +/n andn®= ¥n for any positive number

PRIOR KNOWLEDGE
Knowledge of squares, square roots, cubes androoke

OBJECTIVES
By the end of the module the student should betable
« Use index rules to simplify and calculate numerigiressions involving powers, eg €2°) + 2,

2

4, 87
« Know that eg® = 64=> x = 642
DIFFERENTIATION & EXTENSION

Use index rules to simplify algebraic expressions
Treat index rules as formulae (state which ruleeimg at each stage in a calculation)

NOTES
Use a simple division example to illustrate howozand negative indices occur, €g=33° for
zero index and %+ 3* for a negative index

1 1 1
Show thatx2 x x2 =X, is an illustration to as why? is actually the square root »f
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Module 4 METHODS Time: 1 — 3 hours
Tier: Higher — Unit 1
Content: Standard form COMMON

MN ¢ Use standard index form, expressed in standaration and on a calculator display

MN c Calculate with standard index form

MN ¢ Convert between ordinary and standard indemfeepresentations

MN ¢ Convert to standard index form to make seesastimates for calculations
involving multiplication and or division

PRIOR KNOWLEDGE
Round decimals to a given number of decimal placesgnificant figures
Multiply decimal numbers with, and without, a cdator
Some experience with powers of 10, eg know that&1000, 16 = 1000, 10" = 0.1
Negative indices and laws of indices

OBJECTIVES
By the end of the module the student should betable
* Understand the standard form convention
» Convert numbers to, and from, standard form
e Calculate with numbers given in standard form withe calculator
* Round numbers given in standard form to a givenbrof significant figures

DIFFERENTIATION & EXTENSION
Use standard index form in real-life situationssegjlar distances, sizes of populations and atomic
distances for small numbers

NOTES

This work can be enriched by using examples drawm the sciences,
eg Avogadro’s Number 6.02 x 9
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Module 5 METHODS Time: 1 — 2 hours
Tier: Higher — Unit 1
Content: Introduction to algebra

MA a Distinguish the different roles played by éetsymbols in algebra
MA b Distinguish the meaning between the words apun’, ‘formula’, ‘identity’ and
‘expression’

PRIOR KNOWLEDGE
Experience of using a letter to represent a number
Word formulae or rules to describe everyday sitretj eg Time to cook a nut roast linked to
weight of joint

OBJECTIVES
By the end of the module the student should betable
» Distinguish the different roles played by lettemdols in algebra
* Understand the meaning between the words ‘equationmula’, ‘identity’ and ‘expression’

DIFFERENTIATION & EXTENSION
Extend the above ideas to the ‘equation’ of thaigit line,y = mx+ ¢

Look at word equations written in symbolic form,feg 2C+30 to convert temperature (roughly)

and compare witk = ° C + 32
5

NOTES

There are plenty of past examination papers withchiag tables testing knowledge of the

‘Vocabulary of Algebra’ (See Emporium website, wadexcelmaths.com)
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Module 6 METHODS Time: 3 =5 hours

Tier: Higher — Unit 1

Content: Algebraic manipulation COMMON

MA ¢ Simplify terms, products and sums

MA ¢ Multiply a single term over a bracket

MA c Take out common factors

MA ¢ Substitute positive and negative numbers @xpression such a3+ 4 and 2°

MA ¢ Use instances of index laws, including uséractional, zero and negative powers
and power of a power

MA ¢ Expand the product of two linear expressions

MA ¢ Factorise quadratic expressions including the défece of two squares

MA ¢ Simplify rational expressions by adding, subtragtimultiplying and cancelling

MA k, | Use algebra to support and construct arguments @oofs

PRIOR KNOWLEDGE

Know that a letter can be used to represent a numbe

Ability to use negative numbers with the four opieras

Experience of using BIDMAS in calculations with@utalculator

OBJECTIVES

By the

end of this module the student should be &bl

Simplify expressions with like terms, &f+ 3% 3ab + 5ab + 2¢?

Expand and factorise expressions with one pairatkets, eg expand2x + 3y);
factorise Xy* — 6x°y

Simplify expressions such ag® 4x’, (&®°)Y?

Expand and simplify expressions involving more tbae pair of brackets, eg3f 4) — 2k — 3)
Expand and simplify products involving two brack@s+ 3)(3x — 4)

Factorise a quadratic expression (including thdatiénce of two squares)

o : _ g8a-28 2(x-3)°  2¢-32
Simplify algebraic fractions, eg : (x=3) v S
4 6(x— 3) X —3x-4

Form an algebraic expression from a given stateraedtrearrange this to arrive at a proof

DIFFERENTIATION & EXTENSION

Expand algebraic expressions involving three paitsrackets

Further examples in factorising quadratic expressiih non-unitary values @& (including
fractional values)

Simplification of algebraic fractions which involaeldition of fractions

NOTES

Emphasise correct use of symbolic notation,ég&her than X x°
Present all work neatly, writing out the questianth the answers to aid revision at a later stage
Link the difference of two squares with the ratisetion of surds
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Module 7 METHODS Time: 3 — 5 hours
Tier: Higher — Unit 1
Content: Exact answers and surds

MN b Simplify surds and rationalise a denominator
MN b Use surds ang in exact calculations, without a calculator

PRIOR KNOWLEDGE
Know the common square numbers (for simplifyingdsiir
Knowledge of square roots and
Collect together like terms
Remove brackets in simple algebraic expressions
Difference of two squares

OBJECTIVES
By the end of the module the student should betable
e Simplify surds, eg write18 +10)+ V2 in the form p + ¢2
» Use surds and in exact calculations, without a calculator
« Write (3 —V3)2 in the form a + 113
» Rationalise a denominator

 Rationalise the denominator of fractions,%g = V3
3 3

» Give an answer to a question involving the area afcle as 2b
« Give an answer to use of Pythagoras’ theorenil&s

DIFFERENTIATION & EXTENSION
Explain the different between rational and irraibnumbers as an introduction to surds
Prove that/2 is irrational
Revise the difference of two squares to show whyisee for exampleVB — 2) as the multiplier to
rationalise {3 + 2)
Link to Unit 2 work on Circle measures (involviajand Pythagoras calculations in exact form

NOTES
Link simplifying surds to collecting together likerms. eg 8+ 2x = 5%,
so therefore 85 + 2V5 = 55

Stress it is better to write answers in exact féem? is better than 0.333333.....)
3

This is a non-calculator unit, but students carckhieeir answers on their calculators, many of
which now give answers in exact form

Link with Quadratics

A-Level Textbooks (C1) are a good source of questimn surd manipulation, some of which are
algebraic

Useful generalisation to learx x VX = x
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Module 8 METHODS Time: 3 =5 hours

Tier: Higher — Unit 1

Content: Patterns and sequences

MA i Generate common integer sequences (includaggiences of odd or even integers,
squared integers, powers of 2, powers of 10, tleangmbers)

MA i Generate terms of a sequence using term-to-t@&nd position-to-term definitions
of the sequence

MA | Use linear expressions to describe e term of an arithmetic sequence

MA | Use quadratic expressions to describertheterm of an quadratic sequence

MA |, k Use algebra to support and construct arguisiand proofs

PRIOR KNOWLEDGE

Know about odd and even numbers

Recognise simple number patternseg 1, 3, 5, ...
Write simple rules algebraically

Raise numbers to positive whole number powers

OBJECTIVES
By the end of the module the student should betable

Find the missing numbers in a number pattern ouesece

Find thenth term of a number sequence as an algebraic expnes

Explain why a number is, or is not, a member oiverysequence

Produce a linear sequence of numbers from a gitreterm formula

Produce a quadratic sequence of numbersimtérm for a quadratic sequence

DIFFERENTIATION & EXTENSION

Match-stick problems

Sequences antth term formula for triangle numbers
Fibonacci numbers

Prove a sequence cannot have odd numbers forlaéssafn
Extend to cubic sequences whosieterm isan® + br? +cn+d

NOTES

Emphasise good use of notation, egi@ans X n

When investigating linear sequences, students dhmitlear on the description of the pattern in
words, the difference between the terms and thebadgc description of theth term

For the quadratic sequence ‘prove’ by starting &ith+ bn + ¢, substitute in values of= 1, 2, 3,
4, 5. Then establish algebraic difference to fammdoefficientsa +b +c’, ‘3a+b’, and ‘2a’

which link to the coefficients of the three levefsdifferences. By solving faa, b, andc we have
the coefficients of thaeth term formula. [Good introduction to Equations]

Link the linear and quadratic sequences with tgephs
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Module 9 METHODS Time: 3 — 5 hours

Tier: Higher — Unit 1

Content: Solving linear equations COMMON

MAd Set up simple equations

MA d Solve equations by using inverse operationigyotransforming both sides in the
same way

MAd Solve linear equations with integer or frac@b coefficients, in which the unknown
appears on either side or on both sides of thetequa

MA d Solve linear equations that require prior dlifigation of brackets, including those

that have negative signs occurring anywhere ireth&tion, and those with a
negative solution

PRIOR KNOWLEDGE

Experience of finding missing numbers in calculasio
The idea that some operations are ‘opposite’ th edwer
An understanding of balancing

Experience of using letters to represent quantities

OBJECTIVES
By the end of the module the student should betable

Solve linear equations with one, or more, operati@mcluding fractional coefficients)

Solve linear equations involving brackets and ovastables on both sides

Form linear equations from word problems in a ugred contexts and relating the answer back to
the original

DIFFERENTIATION & EXTENSION

Use of inverse operations and rounding to 1 sflccba applied to more complex calculations
Derive equations from geometric situations (suchfieding unknown angles in polygons or
perimeter problems)

Solve equations where manipulation of fractionsl(iding the negative fractions) is required

NOTES

Students need to realise that not all linear eqnatcan easily be solved by either observation or
trial and improvement, and hence the use of a fomeghod is vital
Students can leave their answers in fractional fatmere appropriate
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Module 10 METHODS Time: 4 — 6 hours

Tier: Higher — Unit 1

Content: Linear graphs andy =mx + ¢ COMMON

MA | Use axes and coordinates to specify pointallifour quadrants in 2-D and 3-D

MA | Identify points with given coordinates

MA N Find the coordinates of points identified by geamal information in 2-D

MA | Find the coordinates of the midpoint of thedisegmenAB, given the coordinates
of AandB

MA m  Recognise (when values are givenrfoandc) that equations of the form
y =mx+ c correspond to straight-line graphs in the coordimpdane

MA m  Plot graphs of functions in whighis given explicitly in terms af, or implicitly

MA o Find the gradient of a straight line

MA o Find the gradient of lines given by equatiaishe formy = mx+ ¢ (when values
are given fomandc)

MA t Understand the connection between graphs and assocformulae and equations

MA t Use graphs to find approximate solutions to equetio

PRIOR KNOWLEDGE
Substitute positive and negative numbers into algelexpressions
Plot coordinates in the first quadrant
Calculate the mean of two numbers
Knowledge of basic shapes
Rearrange to change the subject of a formula

OBJECTIVES
By the end of the module the student should betable
* Add a point to a coordinate grid to complete a gigbape (parallelogram, rhombus, trapezium,
square)
* Use the formula to calculate the midpoint of a segment
» Understand how to represent points in 1-D, 2-D 2l
» Substitute values ofinto linear functions to find corresponding valwéy
» Find the gradient of a straight line from a graph
» Plot points for linear functions on a coordinatel@nd draw the corresponding straight lines

DIFFERENTIATION & EXTENSION
Find the equation of the line through two givenmei
Find the equation of the perpendicular bisectdhefline segment joining two given points
Use a spreadsheet to generate straight-line grapbs)g questions about the gradient of lines
Use a graphical calculator or graphical ICT packaggraw straight-line graphs
Cover horizontal and vertical lines £ ¢ andy = ¢) [Students often forget these]

NOTES
Careful annotation should be encouraged. Labetdloedinate axes and write the equation of the
line
Recognise linear graphs and hence when data magdeect
Link to graphs and relationships in other subjeets, ie science, geography etc
A-Level Text books (C1) are a good source of extanguestions on this topic
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Module 11  METHODS Time: 4 — 6 hours
Tier: Higher — Unit 1
Content: Quadratic functions

MA g Factorise quadratic expressions
MA g Solve simple quadratic equations by factogsamd completing the square
MA g Solve quadratic equations approximately bywgsa graph

PRIOR KNOWLEDGE
Graphs
Factorising

OBJECTIVES
By the end of the module the student should betable

* Solve quadratic equations by factorising
» Solve quadratic equations by completing the square
» Use a graph to find approximate solutions to a catéxequation

DIFFERENTIATION & EXTENSION
Solve equations involving algebraic fractions whiead to quadratic equations
Solve quadratic equations by completing the square
Derive the quadratic equation by completing theasgu

Use graphical calculators or ICT graph package ehppropriate to enable students to get

through examples more rapidly
Complete the square of a quadratic function (utrgyto write down the max or min of the
function)

Show how the value ob® — 4ac can be useful in determining if the quadratictéaises or not (ie

square number)
Extend to discriminant properties and roots (farséhgoing on to C1)

NOTES

There may be a need to remove the HCF (numeri€altianomial before factorising to make the

factorisation easier

Students should be reminded that factorisation Ishbe tried before completing the square is

used

Applying quadratics to some basic problem-solviBigow that sometimes one of the solutions to

a quadratic may not be appropriate, eg negativggheior a shape
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Module 12 METHODS Time: 2 — 4 hours

Tier: Higher — Unit 1

Content: Angle facts and geometric shapes COM@IN
MG a Use angle facts for a straight line, at a paimd vertically opposite angles

MG b, ¢ Use properties of triangles and quadnitdse

MG b Use angles associated with intersecting lines

MG b Give reasons for angle calculations

PRIOR KNOWLEDGE
The concept of parallel lines
The concept of vertical and horizontal
The concept of an angle between two lines
Experience in drawing triangles, quadrilaterals eincles

OBJECTIVES
By the end of the module the student should betable
» Recall and use properties of angles

— angles at a point

— angles at a point on a straight line
perpendicular lines
vertically opposite angles
* Find the size of missing angles
* Use two letter notation for a line and three lettetation for an angle

» |dentify triangles by their properties (scalenesisles, equilateral, right-angled, obtuse, and

acute)
* Prove the angle sum in a triangle is 180°
* Use the angle properties of triangle to find migsangles

* Prove the exterior angle of a triangle is equahtosum of the two opposite interior angles
» Identify quadrilaterals by their properties (trajpea, parallelogram, rhombus, rectangle, square,

kite and arrowhead)

DIFFERENTIATION & EXTENSION

Use the angle properties of triangles to find migsingles in combinations of triangles

Harder problems involving multi-step calculations
Link with line and rotational symmetry

NOTES

Lots of practical drawing examples to help illusgrproperties of various shapes — good for group

work or displays
Diagrams used in examinations are seldom drawrnraiety

Encourage students to always put the reasons ate’cthe angle fact or theorem used

[important for the new assessment objectives]
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Module 13 METHODS Time: 2 — 3 hours
Tier: Higher — Unit 1

Content: Line and rotational symmetry COMMON

MG d Recognise and visualise reflection and rotaticymmetry of 2-D shapes

PRIOR KNOWLEDGE
Knowledge and properties of 2-D shapes

OBJECTIVES
By the end of the module the student should betable
* Recognise line and rotational symmetry in 2-D skape
» Draw in the line of symmetry (or state its equatiothe shape is on a coordinate grid) and state
the order of rotational symmetry

DIFFERENTIATION & EXTENSION
Extend to planes of symmetry for 3-D solids

NOTES
Accurate drawing skills need to be reinforced
Some students find visualising 3-D objects diffiaid simple models will assist
Use tracing paper or mirrors to help with symmejugstions
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Module 14 METHODS Time: 3 — 4 hours
Tier: Higher — Unit 1
Content: Circle theorems 1

MG ¢ Names and definitions of parts of a circle

MG g Understand and use the fact that tangents énoxternal point are equal in length

MG g Explain why the perpendicular from the cemtra chord bisects the chord

MG g Understand that the tangent at any point cincée is perpendicular to the radius at
that point

PRIOR KNOWLEDGE
Properties of shapes and polygons
Basic angle facts
Ability to draw a circle with compasses
Some algebraic manipulation

OBJECTIVES
By the end of the module the student should betable
» Identify and name the various parts of a circlefee radius, diameter, circumference, sector,
segment, arc and chord)
» Use the angle properties of tangents to find misaimgles (tangent at a point, tangents from a
point)
e Understand, prove and use circle theorems (seesabov
* Use circle theorems to find unknown angles andaxgheir method, quoting the appropriate
theorem(s)

DIFFERENTIATION & EXTENSION
Investigate other circle theorems by measuringesmngtcurately
Harder problems involving multi-stage calculations
Algebraic solutions or general proofs

NOTES
All working should be presented clearly aadurately
Encourage students to always put the reasons ate’che angle fact or theorem used.
[Important for the new assessment objectives]
Draw lines using an HB pencil
A sturdy pair of compasses are essentiabpace equipment is advisable
For less able students a good idea to practisémigesolutions or proofs is to replace thewith
a number(in pencil). The students then work through thestjoe and then repeat it using th&
but following the same processes
This topic continues in the next module
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Module 15 METHODS Time: 3 — 4 hours
Tier: Higher — Unit 1
Content: Circle theorems 2

MG g Explain why the perpendicular from the cemtra chord bisects the chord

MG g Prove and use the fact that the angle subtebgean arc at the centre of a circle is
twice the angle subtended at any point on the gifetence

MG g Prove and use the fact that the angle subtkatthe circumference by a semicircle
is a right angle

MG g Prove and use the fact that angles in the smgments are equal

MG g Prove and use the fact that opposite anglescytlic quadrilateral sum to 180°

MG g Prove and use the alternate segment theorem

MG g Know and use the fact that for two chofdsandCD of a circle, intersecting at the
point X; AXx XB=CXx XD

PRIOR KNOWLEDGE
Recall the words centre, radius, diameter and cifetence
Have practical experience of drawing circles widmpasses
Circle theorems covered for topic 14 above (tangemadius properties)

OBJECTIVES
By the end of the module the student should betable
* Understand, prove and use circle theorems (seespbov

* Use circle theorems to find unknown angles andawheir method — quoting the appropriate

theorem(s)

» Know and use the fact that for two cho&B andCD of a circle, intersecting at the poixt
AXx XB=CXx XD

DIFFERENTIATION & EXTENSION
Harder problems involving multi-stage calculations

NOTES

Any proof required will be in relation to a diagranot purely by reference to a named theorem
Reasoning needs to be carefully constructed aslit@ & Written Communication’ marks can be

allocated

[The reason this circle theorems material has bggit into 2 topics (14 and 15) is that teachers

can then link existing resources from Units 2 arfdrdhe GCSE 2381 or 2010 GCSE 2MB01

specs]
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Module 16 METHODS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Area and perimeter COMMON

MG s Use formulae to find the area of trianglesafj@lograms, and trapeziums

MG s Calculate perimeters of shapes made fromgiggnand rectangles

MG s Calculate areas of shapes made from triarmgidgectangles

MG s Find the area of compound shapes

MG s Calculate the perimeter and area of compobages made from triangles,
rectangles and other shapes

PRIOR KNOWLEDGE
The names of quadrilaterals
Ability to substitute numbers into a formula
Some notion of the difference between length aed ar
Properties of cubes, cuboids and other common BjEcts

OBJECTIVES

By the end of the module the student should betable
* Use the area formulae for triangles, parallelograntstrapeziums
e Find the perimeter of compound shapes
* Find the area of compound shapes

DIFFERENTIATION & EXTENSION
Further problems involving combinations of shapes
Using compound shape methods to investigate ttees afeother standard shapes, eg kites
Practical activities, eg using estimation and aat®umeasuring to calculate perimeters and areas
of floors

NOTES
Discuss the correct use of language and units
Ensure that students can distinguish between ptiraad area
Try to impress upon them that perimeter starts @ith’ which reminds them to plus the sides
Many students have little real understanding oirpeter and area
Practical experience is essential to clarify thesgcepts
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Module 17 METHODS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Similarity and congruency COMMON

MG m  Understand similarity of triangles and of atp&ane figures and use this to make
geometric inferences

MG m  Identify similar solids

MG m  Recognise that enlargements preserve angledblength

MG m  Understand the relationship between lengtlegsaand volumes in similar figures

MG m  Understand and use SSS, SAS, ASA and RHS contitiorms/e the congruence of
triangles using formal arguments, and to verifynstard ruler and compass
constructions

PRIOR KNOWLEDGE
The special names of triangles (and angles)
Understand the terms perpendicular, parallel and ar
Transformations (particularly enlargements)

OBJECTIVES
By the end of the module the student should betable
« Use a formal proof to show the geometric propeniesiangles, eg that the base angles of an
isosceles triangle are equal
* Use a formal proof to show that two triangles aomgruent
* Use integer and non-integer scale factors to tiedéngth of a missing side in each of two similar
shapes, given the lengths of a pair of correspansities

DIFFERENTIATION & EXTENSION
Link with the information to be able to construdriangle, eg SSS, ASA, SAS
Link with tessellations and transformations
Link with similar areas and volumes
Harder problems in congruence

NOTES
All working should be presented clearly and acalyat
If a student is not sure how to approach a questidvise them to write ‘easy’ numbers in pencil
on their diagram, use these to approach the probliially, then repeat the process with the
‘real’ values on the question

UG023371  Scheme of Work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010 7



Module 18 METHODS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Transformations

MG j, k Transform triangles and other 2-D shapesragslation, rotation and reflection and
combinations of these transformations

MG j, k Use column vectors to describe translations

MG | Understand that translations are specifie@ loystance and direction (or a column
vector), and enlargements by a centre and a saectier f

MG | Rotate a shape about the origin, or any oploént

MG | Measure the angle of rotation using right &sglsimple fractions of a turn or
degrees

MG j Understand that rotations are specified bgmtie and an (anticlockwise) angle

MG | Understand that reflections are specified byiaor line, at first using a line
parallel to any axis, then a mirror line suclyasx ory = —x

MG | Recognise, visualise and construct enlargemehbbjects using positive, negative
and fractional scale factors greater and less ¢nan

MG | Use congruence to show that translationstimta and reflections preserve length
and angle, so that any figure is congruent tanitsge under any of these
transformations

MG j Describe and transform 2-D shapes using coetbnotations, reflections,
translations or enlargements

PRIOR KNOWLEDGE
Recognition of basic shapes
Line and rotational symmetry
An understanding of the concept of rotation ancdueg@ment
Coordinates in four quadrants
Linear equations parallel to the coordinate axes

OBJECTIVES
By the end of the module the student should betable
* Use column vectors to describe translations

* Understand translation as a combination of a hataoand vertical shift including signs for

directions
* Understand rotation as a (clockwise) turn abouvargorigin
» Reflect shapes in a given mirror line; paralletite coordinate axes and thgr x ory = —x
* Enlarge shapes by a given scale factor from a gdeamt; using positive and negative scale

factors greater and less than one (and underdteneffiects that negative and fractional scale

factors have on the image)

* Understand that shapes produced by translaticatjoatand reflection are congruent to its image

DIFFERENTIATION & EXTENSION
The tasks set should be extended to include coribimsaof transformations

NOTES
Emphasise that students need to describe the ggaesformation fully
Diagrams should be drawn carefully

The use of tracing paper is allowed in the exanonafalthough students should not have to rely

on the use of tracing paper to solve problems)
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Module 19 METHODS Time: 3 — 4 hours
Tier: Higher — Unit 1
Content: Vectors

MG k Understand and use vector notation (revisaroalvectors)

MG | Calculate, and represent graphically the s@itavo vectors, the difference of two
vectors and a scalar multiple of a vector

MG | Calculate the resultant of two vectors

MG | Understand and use the commutative and agdsexiaroperties of vector addition

MG | Solve simple geometrical problems in 2-D usuwegtor methods

MG | Prove that three or more points are collinear

PRIOR KNOWLEDGE
Vectors to describe translations
Algebraic manipulation

OBJECTIVES
By the end of the module the student should betable
* Understand that&is parallel toa and twice its length
* Understand tha is parallel to-a and in the opposite direction
» Use and interpret vectors as displacements inldreegwith an gs‘soci_qted _d'Lrection)
» Use standard vector notation to combine vectoradajtion, egAB + BC =AC anda+b =c
* Represent vectors, and combinations of vectothemplane
* Solve geometrical problems in 2-D, eg show thatijg the midpoints of the sides of any
quadrilateral forms a parallelogram

DIFFERENTIATION & EXTENSION
Harder geometric proof, eg show that the mediarsstafingle intersect at a single point
lllustrate use of vectors by showing ‘crossingflbeving river’ example or navigation examples
Vector problems in 3-D (for the most able)
Usei andj (andk) notation (Preparation for A-Level but not on GGSE
Lengths are sometimes given in the ratio of 1:i: tieeds explaining carefully

NOTES
Students often find the pictorial representationexftors more difficult than the manipulation of
column vectors
The geometry of a hexagon provides a rich sourgardllel, reverse and twice length vectors
Stress that parallel vectors are equal
Link with like terms and brackets when simplifying
Show there is more than one route round a geonsdtape, but the answer simplifies to the same
vector
Remind students to underline vectors or they vélkégarded as just lengths with no direction
Extension material is in M1 texts
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Module 20 METHODS Time: 3 — 5 hours
Tier: Higher — Unit 1
Content: Probability 1

MP a Understand and use the vocabulary of prolyakitid probability scale

MP b, ¢ Understand and use estimates or measupesladbility from theoretical models
(including equally likely outcomes), or from relaifrequency

MP d List all outcomes for single events, and Yoo successive events, in a systematic
way and derive relative probabilities

MP d Draw and use sample spaces

MP e Identify different mutually exclusive outcormeasd know that the sum of the
probabilities of all these outcomes is 1
MP i Know when to add or multiply two probabilittieshenA andB are mutually

exclusive, then the probability éfor B occurring is PA) + P@B), whereas wheA
andB are independent events, the probabilitA@ndB occurring is P&) x PB)

PRIOR KNOWLEDGE
Understand that a probability is a number betweand1
Know how to add and multiply fractions and decimals
Experience of expressing one number as a fracfianather number
Recognise the language of statistics, eg words asidikely’, ‘certain’, ‘impossible’

OBJECTIVES
By the end of the module the student should betable
* Write probabilities using fractions, percentages@rcimals
* Understand and use estimates or measures of pliopabi
» Use theoretical models to include outcomes using,dipinners, coins etc
» Understand the probability of successive events) sis several throws of a single dice
» List all outcomes for single events, and for twocassive events, systematically
» Use and draw sample space diagrams
» Add simple probabilities, eg from sample space rdiacp
» Identify different mutually exclusive outcomes daw that the sum of the probabilities
» of all these outcomes is 1
* Use 1 —p as the probability of an event not occurring wherg the probability of the event
occurring
* Find a missing probability from a list or table

DIFFERENTIATION & EXTENSION
An opportunity for practical examples, eg P(pin fgr)a drawing pin, the ‘horse’ race, the
national lottery
Show that each cluster of branches adds up to 1
Explain that if two objects are chosen, then thihe same as one event followed by another
event without replacement
Show that it is often easier to solve a problenoimwg multiple outcomes, by considering the
oppositeevent and subtracting from 1, eg ‘at least’ twasteat least’ two beads of a different
colour etc
Experiments with dice and spinners
Show sample space for outcomes of throwing two dice
Stress that there are 36 outcomes (students atg tikguess it is 12 outcomes for two dice)
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NOTES
Students should express probabilities as fractipasentages or decimals
Fractions do not need to be cancelled to their &twerms. This makes it easier to calculate tree

diagram probabilities, as it is easier to add usimgmon denominators and check probabilities

add up to 1.
Show that each cluster of branches adds up to 1
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Module 21 METHODS Time: 2 — 4 hours

Tier:

Higher — Unit 1

Content: Probability 2

MP f
MP g
MP 1, i

MP h

MP j
MP k

Use set notation to describe events and comgheuents

Use Venn diagrams to represent the numbeosdipilities and find probabilities
Know when to add or multiply two probabilities: wha& andB are mutually
exclusive, then the probability éfor B occurring is PR) + PB), whereas wheA
andB are independent events, the probabilitA@ndB occurring is P&) x PB)
[Relate these to Uniofl, and Intersectionp ]

Use tree diagrams to represent outcomes opcond events, and recognise when
events are independent

Compare experimental data and theoretical grdities

Understand that if they repeat an experiment, thay, and usually will, get
different outcomes, and that increasing samplegernerally leads to better
estimates of probability and population charactiess

PRIOR KNOWLEDGE

Probability
Venn diagrams

OBJECTIVES
By the end of the module the student should betable

Use set notation to describe events.

Use Venn diagrams to represent probabilities, irgdb intersection and unioni( and n
symbols replacing OR and AND)

If AandB are mutually exclusive then®( B) represents the probability of eith®or B
happening

PAL B) = P@) + PB)

If AandB are independent, thenA(h B) represents the probability that b&tlandB happen
PA nB)=PA) xPE)

Understand conditional probabilities

Understand selection with or without replacememg&ND and OR Laws

Draw a probability tree diagram based on givenrimfation

Use a tree diagram to calculate conditional prdiigbi

Compare experimental data and theoretical proliisili

Compare relative frequencies from samples of difiesizes

DIFFERENTIATION & EXTENSION

Show that each cluster of branches adds up to 1

Binomial probabilities (H or T)

Do a question ‘with’ and then repeat it ‘withouwtplacement. Good idea to physically
demonstrate a “beads in a bag” problem by showimgdesits the contents of the bag and removing
the object to illustrate the change in probabiiiythe second selection

Extend Venn diagrams to 3 circles (S1 textbooksaateh source of examples)
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NOTES
Use ‘old’ textbooks to find good examples introdigcset notation
Bring in a couple of hoops to illustrate Venn degs
A good illustration of Mutually Exclusive eventsR¢King) and P(Hearts), but how do we account
for the P(King of Hearts)? HenceA( B) = PA) + PB) — PA n B), then relate this to the
Venn diagram where the King of Hearts is in therlage
Mnemonic— Union has a U and Intersection hasan
Link with number work
Fractions do not need to be cancelled to their lgstfjorm. This makes it easier to calculate
probabilities for tree diagram problems, as itasier to add fractions with common denominators
Show that each cluster of branches adds up to 1

A = {prime numbers}B = {even numbers}

The Venn diagram shows numbers 1 to 10

PA =4  PB) =5
10 10

P(AnB)= 1 PAOB) =8
10 10
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Unit 2: Methods 2 Higher

This unit builds on the skills developed in Unititthas few topics which are introduced in Unit 1.
Although it could be interchanged with Unit 1,strecommended that this unit is the terminal exathea
time of certification, as the content of Unit 2 logiupon the content for Unit 1. Alternatively aexst may

wish to enter students for both units at the entthefcourse.
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Module 1 METHODS Time: 2 — 4 hours
Tier: Higher — Unit 2
Content: Integers, decimals and fractions COMNDN

MN a, b  Add, subtract, multiply and divide integeractions and decimals

MN j Recall the fraction-to-decimal conversion affiliar fractions
MN j Convert between fractions and decimals usieglaulator
MN j Distinguish between fractions with denominatord theve only prime factors of 2

and 5 (which are represented by terminating decsnahd other fractions (which
are represented by recurring decimals)

MN | Convert recurring decimals into fractions

MN j Understand the recurring decimal to fraction proof

MN b Solve a problem involving division by a decima

MN a Understand reciprocal

MN a Understand and use unit fractions as mul@piNe inverses

PRIOR KNOWLEDGE
Appreciation of place value
Experience of the four operations using whole nusibe
Knowledge of integer complements to 10 and 100
Knowledge of multiplication facts to 2010
Knowledge of strategies for multiplying and dividimwhole numbers by 10
The concept of a fraction and a decimal

OBJECTIVES
By the end of the module the student should betable

* Use brackets and the hierarchy of operations (BICBYIA

e Add, subtract, multiply and divide integers, negathumbers, decimals  and fractions

e Check answers to a division sum using multiplicagg use inverse operations

» Convert between common fractions and decimals (reaguand terminating)

« Distinguish between fractions with denominatord theave only prime factors of 2 and 5 (which
are represented by terminating decimals), and ofteations (which are represented by
recurring decimals)

» Convert between recurring decimals and fractiomsyeite 0.01212121212... as a fraction

* Understand the recurring fraction to decimal proof

DIFFERENTIATION & EXTENSION

Prove that Ginnnnn... can be written as a fractidh and look at the case whar= 9
9

NOTES
The expectation for most students studying Higleers that some of this material can be
delivered or reinforced during other topics. Foamyple, using inverses could be used with
trigonometry
Present all working clearly with decimal pointdime
Emphasise that all working needs to be shown
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Module 2 METHODS Time: 3 — 4 hours
Tier: Higher — Unit 2
Content: Percentages 1

MN g Convert between fractions, decimals and paegps

MN g Understand that ‘percentage’ means ‘numberants per 100’
MN g Interpret percentage as the operator ‘so nmamglredths of’
MN g Use percentages and fractions in real-lifeagibns

MN h, | Solve percentage problems, including inse2and decrease
MN i Find percentages of quantities

PRIOR KNOWLEDGE
Four operations of number
The concepts of a fraction and a decimal
Awareness that percentages are used in everyday lif

OBJECTIVES
By the end of the module the student should betable
* Understand that a percentage is a fraction in heditds
» Write a percentage as a decimal or as a fractiais simplest terms
» Write one number as a percentage of another number
» Calculate the percentage (or fraction) of a giveroant
* Find a percentage increase or decrease of an amount
» Use a multiplier to increase by a given percentl.&@x 64 increases 64 by 10%

DIFFERENTIATION & EXTENSION
Fractional percentages of amounts (non-calculator)
Combine multipliers to simplify a series of percagg changes

Percentages which convert to recurring decimalSg@g%), and situations which lead to
percentages of more than 100%

NOTES
Amounts of money should always be rounded to tlaeast penny where necessary
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Module 3 METHODS Time: 2 — 4 hours
Tier: Higher — Unit 2
Content: Percentages 2

MN h Solve percentage problems, including increas®decrease, and reverse
percentage

MN h Represent repeated proportional change using apterdtraised to a power

Jy

MN h Use calculators for reverse percentages calcumbgrdoing an appropriate

i, 0 division

MN h Compound interest

MN i Express a given number as a fraction of anothe

MN i Express a given number as a percentage ohanot

PRIOR KNOWLEDGE
Four operations of number
Awareness that percentages are used in everyday lif
Percentages

OBJECTIVES
By the end of the module the student should betable
* Find a percentage increase or decrease of an amount
* Find a reverse percentage, eg find the original @ban item given the cost after a 10% deduction
« Use a multiplier to increase by a given percentl &g 64 increases 64 by 10%
e Calculate simple and compound interest for twanore, periods of time

DIFFERENTIATION & EXTENSION
Combine multipliers to simplify a series of percege changes
Comparisons between simple and compound inter&stlagons
Formulae in simple interest or compound intereshoes
Increase and decreases leading to a combined tmultip use (eg 10% decrease then 5%
increase)

NOTES
Reiterate when to round in repeated proportionahgke calculations
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Module 4 METHODS Time: 1 — 3 hours

Tier: Higher — Unit 2

Content: Using fractions

MN i Calculate a given fraction of a quantity

MN i Understand ‘reciprocal’ as multiplicative imse

MN a,i Multiply and divide a given fraction by anteger, by a unit fraction and by a
general fraction
MN i, | Use a calculator to solve problems involyiftactions (including repeated changes)

PRIOR KNOWLEDGE
Basic fractions and decimals

OBJECTIVES
By the end of the module the student should betable
* Find a fraction of a quantity
* Find the reciprocal of whole numbers, fractiong] dacimals
* Multiply and divide a fraction by an integer, byuait fraction and by a general fraction
(expressing the answer in its simplest form)
» Use fractions in geometric problems (including &pd fractions)

DIFFERENTIATION & EXTENSION
Use a calculator to find fractions of given quaest
Use combinations of the four operations with fraics (and in real-life problems, eg to find areas
using fractional values)
For very able students revise algebraic fractions

NOTES
Constant revision of this aspect is needed
All work needs to be presented clearly with theevaht stages of working shown even if a
calculator is used
A good example of a repeated fractional changebisuacing ball which always reach@of its
3

height after each bounce. Investigate how higlitizes after the®bounce, ie use()*
3
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Module 5 METHODS Time: 1 — 2 hours
Tier: Higher — Unit 2

Content: Exact answers using surds and

MN b  Write answers in exact form

PRIOR KNOWLEDGE
Knowing the common square numbers (for simplifysogds)
Knowledge of square roots and
Collect together like terms
Remove brackets in simple algebraic expressions
Difference of two squares
Simplify and manipulate surds

OBJECTIVES
By the end of the module the student should betable

» Give an answer to a question involving the area afcle as 2b
« Give an answer to use of Pythagoras’ theorenil&s

DIFFERENTIATION & EXTENSION
Explain the different between rational and irralibnumbers as a reminder of surds
Prove that'2 is irrational
Revise the difference of two squares to show whyises for exampleVB — 2) as the multiplier
to rationalise {3 + 2)
Link to other Unit 2 topics on circle measures ¢iwng z) and Pythagoras’ theorem calculations
in exact form

NOTES
Link simplifying surds to collecting together likerms, eg 8+ 2x = 5x,
so therefore % + 2V5 = 55
Stress it is better to write answers in exact feem? is better than 0.333333.....)
3

This is a calculator unit, so students can cheek #inswers on their calculators, many of which
nowadays work in exact form

A-Level textbooks (C1) are a good source of question surd manipulation, some of which are
algebraic

Useful generalisation to learnyg x Vx = x
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Module 6 METHODS Time: 3 — 4 hours

Tier: Higher — Unit 2

Content: Ratio and proportion COMMON

MN k Use ratio notation, including reduction to its siegt form and it various links to
fraction notation

MN n Divide a quantity in a given ratio

MN m  Solve word problems about ratio, includingngsinformal strategies and the
unitary method of solution

MN m  Calculate an unknown quantity from quantitiest vary in direct or inverse

proportion

PRIOR KNOWLEDGE

Fractions and decimals

OBJECTIVES
By the end of the module the student should betable

Appreciate that eg the ratio 1:2 represehtand 2 of a quantity
3 3

Divide quantities in a given ratio, eg divide £2Xhe ratio 2:3

Solve word problems involving ratios, eg find tlestof 8 pencils given that 6 similar pencils
cost 78p

Work out the real distance from a map, eg findrdea distance represented by 4 cm on a map
with

scale 1:25 000

Solve simple direct and inverse proportion problesiag the unitary method or by proportional
change (from a table of values or a worded problem)

DIFFERENTIATION & EXTENSION

Currency calculations using currency exchange rates
Harder problems involving multi-stage calculations

NOTES

Students often find three-part ratios difficult
Also link ratios given in different units to met@and imperial units
Link direct and inverse proportion with graphs atgkebra (using the proportiofl” symbol)
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Module 7 METHODS Time: 3 -5 hours
Tier: Higher — Unit 2
Content: Solving linear inequalities

MAd Solve simple linear inequalities in one vategglkand represent the solution set on a
number line

MAd Use the correct notation to show inclusive ardlusive inequalities

MAd Solve simple linear inequalities two variables

MA d Use the correct notation to show inclusive ardlusive inequalities

PRIOR KNOWLEDGE
Experience of finding missing numbers in calculasio
The idea that some operations are ‘opposite’ th edwer
An understanding of balancing
Experience of using letters to represent quantities
Be able to draw a number line
Linear equations and inequalities

OBJECTIVES

By the end of the module the student should betable
» Solve linear inequalities in one variable and pnésiee solution set on a number line
» Solve simple linear inequalities two variables
» Use the correct notation to show inclusive andwesigk inequalities

DIFFERENTIATION & EXTENSION
Use of inverse operations and rounding to 1 sfacbel applied to more complex calculations
Derive inequalities from geometric situations (swashfinding unknown angles in polygons or
perimeter problems)
Solve linear inequalities where manipulation otfrans is required

NOTES
Students can leave their answers in fractional fatmere appropriate
Interpreting the direction of an inequality is @lplem for many students
Students should use the correct notation when stgpimequalities on a number line, eg a solid
circle to show inclusion of a point, an empty @rtbd show exclusion of a point
Equations and inequalities two variables will be covered again after simultaungeequations
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Module 8 METHODS Time: 2 — 4 hours

Tier: Higher — Unit 2

Content: Formulae

MA h Substitute numbers into formulae

MA h Derive a formula

MA h Change the subject of a formula including wheresihigiect occurs once or more
than once

MA k Form an algebraic expression from a given stateraedtrearrange this to arrive

at a proof

PRIOR KNOWLEDGE

Understanding of the mathematical meaning of thede/expression, simplifying, formulae and
equation

Experience of using letters to represent quantities

Substituting into simple expressions using words

Using brackets in numerical calculations and remgvirackets in simple algebraic expressions
Solving linear equations

OBJECTIVES
By the end of the module the student should betable

Use letters or words to state the relationship betwdifferent quantities

Substitute positive and negative numbers into stnajdebraic formulae

Substitute positive and negative numbers into algelformulae involving powers

Generate a formula from given information, eg find formula for the perimeter of a rectangle
given its area and the length of one side

Simple change of subject of a formula, eg conberférmula for converting Centigrade into
Fahrenheit into a formula that converts Fahrenheibt Centigrade

Change the subject of the formula when the variaplgears more than once (questions could
involve powers, roots, fractions or reciprocals)

Algebraic proof

DIFFERENTIATION & EXTENSION

Use negative numbers in formulae involving indices

Various investigations leading to generalisations

Further problems in generating formulae form giwdnrmation

Apply to equation of a straight line, eg what is tiradient of the linex4+ 2y = 12?

Apply changing the subject to physics formulaggeadulum, equations of motion, focal length
formula

NOTES

Emphasise good use of notation, edp Bheans X ax b

Students need to be clear on the meanings of theésviexpression’, ‘equation’, ‘formula’ and
‘identity’

Show a linear equation first and follow the samepstfor the similarly structured formula to be
rearranged

Link with formulae for area, volume, surface area

UG023371 Scheme of work — Edexcel GCSE Methodsathmatics (2MMO01) — Issue 1 — September 2010 94



Module 9 METHODS Time: 3 — 5 hours

Tier:

Higher — Unit 2

Content: Straight line graphs

MA o
MA o
MA o
MA o
MA o

MA o
MA t

Recognise and plot equations that corresporgdraight-line graphs in the
coordinate plane, including finding gradients

Find the gradient of lines given equationgted formy = mx + c(where values
are given fomandc)

Analyse problems and use gradients to seedm@wariable changes in relation
to another

Explore the gradients of parallel lines anteB perpendicular to each other
Calculate the length of a line segment betw@encoordinates

Write down the equation of a line parallelpmrpendicular to a given line
Understand the link between conversion graguind associated formulae

PRIOR KNOWLEDGE

Experience at plotting points in all quadrants
Linear sequences and straight line graphs

OBJECTIVES
By the end of the module the student should betable

Draw linear graphs from tabulated data, includieg+world examples

Interpret linear graphs, including conversion gsaphd distance-time graphs
Draw and interpret graphs in the foyrs mx+ ¢ (when values fom andc are given)
Understand that lines are parallel when they hagesame value oh

Finding the gradient and intercept of a straigme lgraph.

Know that the line perpendicularyo= mx+ ¢ has gradient 1
m

Write down the equation of a line parallel or pergieular to a given line
Find the distance between any two coordinates itk Pythagoras’ theorem)
Understand the link between conversion graphs asdcséated formulae

DIFFERENTIATION & EXTENSION

Plot graphs of the form=mx+ ¢ where student has to generate their own tablesandut their
own axes

Use a spreadsheet to generate straight-line grapbsg questions about the gradient of lines
Use a graphical calculator or graphical ICT packaggraw straight-line graphs

Link length of line to Pythagoras’ theorem and sevinidpoint problems

NOTES

Clear presentation with axes labelled correcthjtial
Recognise linear graphs and hence when data miagteect
Link to graphs and relationships in other subjeets, ie science, geography etc
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Module 10 METHODS Time: 3 -5 hours
Tier: Higher — Unit 2
Content: Simultaneous equations

MA f Set up and solve a pair of simultaneous e@uatin two variables

MA f Find the exact solution of two (linear) simaifteous equations in two unknowns by
eliminating a variable and interpret the equatiasdéines and their common
solution as the point of intersection

MA e Relate algebraic solution to graphical repn¢steon of the equation
MA t Recognise that simultaneous equations carolved algebraically and graphically

PRIOR KNOWLEDGE
Algebraic manipulation
Ability to solve simple linear equations
Some experience with solving inequalities
Straight line graphs

OBJECTIVES
By the end of the module the student should betable
* Set up and solve two simultaneous equations alg=iisa
* Interpret the solution of two simultaneous equatias the point of intersection the corresponding
lines

* Model worded problems as a pair of linear simultarseequations and interpret the answer.

DIFFERENTIATION & EXTENSION
Solve two simultaneous equations with fractionaftioients
Solve two simultaneous equations with second deders, eg equations inandy?

NOTES
Build up the algebraic techniques slowly
Link the graphical solutions with straight line ghes and changing the subject

Inaccurate graphs could lead to incorrect solutisasencourage substitution of answers to check
they are correct

Clear presentation of working is essential

Students should use the correct notation when gjigraphical solutions to inequalities, eg a
dotted boundary line for < or >
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Module 11 METHODS Time: 3 =5 hours

Tier: Higher — Unit 2

Content: Direct and inverse proportion COMMON

MN m  Set up and use equations to solve word and otldtgms involving direct

MA e proportion or inverse proportion and relate algebsalutions to graphical
representations of the equations

MA e Calculate an unknown quantity from quantitiest vary in direct or inverse
proportion

MA e Relate algebraic solutions to graphical repnégtion of the equations

PRIOR KNOWLEDGE

Substitute numbers into algebraic formulae
Rearrange the subject of a formula
Direct and inverse proportion

OBJECTIVES
By the end of the module the student should betable

Revise simple direct and inverse proportion prolsleising the unitary method or by proportional
change (or from a table of values)

Interpret direct and inverse proportions as algelitamctions, eq 0 x* asy = kx

Use given information to find the value of the dams$ of proportionality

Use algebraic functions for direct and inverse propnality, with their value ok, to find

unknown values

Recognise and sketch the graphs for direct andseveroportionsy(O x, y 0%,y O0x3, y 0 1,
X

yo L)
X

DIFFERENTIATION & EXTENSION

Link unitary method with ratio
Problems involving other types of proportionaligg(surface area to volume of a sphere)

Link to graphs to show direct and inverse proportiegy = K etc
X

NOTES

Students should be encouraged to show all stefbeinworking
Students often forget the “square” in inverse seymoportionality
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Module 12 METHODS Time: 3 —5 hours

Tier: Higher — Unit 2

Content: Quadratic functions*

MA g Generate points and plot graphs of quadratnctions

MA g Find approximate solutions of a quadratic e¢muafrom the graph of the
corresponding quadratic function

MA g Solve simple quadratic equations by using the gaiadformula

PRIOR KNOWLEDGE

Graphs
Solving equations

OBJECTIVES
By the end of the module the student should betable

Plot the graphs of quadratic functions for posiawvel negative values &f

Find graphically the solutions of quadratic equadiby considering the intercept on thaxis

Use the quadratic formula to solve quadratic eqoiasi giving the answers to a specified degree
of accuracy

Use the quadratic formula to solve quadratic eqoiasi leaving the answer in surd form or
decimal form

Complete the square of a quadratic function (usimg to write down the maximum or minimum
of the function)

DIFFERENTIATION & EXTENSION

Solve equations involving algebraic fractions whigad to quadratic equations

Solve quadratic equations by completing the square

Derive the quadratic equation by completing theasqu

Use graphical calculators or ICT graph package evappropriate to enable students to get
through examples more rapidly

Show how the value of?b- 4ac’ can be useful in determining if the quaiir&ctorises or not (ie
square number)

Extend to discriminant properties and roots (fongk going on to C1)

NOTES

There may be a need to remove a factor of a triabb@fore factorising to make the factorisation

easier
Students should be reminded that factorisationIshoel tried before the formula is used
In problem-solving, one of the solutions to a qadéidrmay not be appropriate, eg negative length
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Module 13 METHODS Time: 3 =5 hours

Tier: Higher — Unit 2
Content: Further simultaneous equations COMMON
MA f Find the intersection points of the graphdinéar and quadratic functions, and

know that these are the approximate solutionsettrresponding simultaneous
equation representing the linear and quadratictions

MA f, r, g Understand and use the Cartesian equation of dectentred at the origin and
link to the trigonometric functions

MA f, t Find graphically the intersection points of a giv@naight line with this circle
and know that this corresponds to solving the tinmianeous equations
representing the line and the circle

MAf, r Solve exactly, by elimination of an unknown, twaudianeous equations in two
unknowns, one of which is linear in each unknowndl, the other is linear in one

unknown and quadratic in the other, of where thmogd is of the form
2 +y2 =12

PRIOR KNOWLEDGE
Quadratic functions
Straight line graphs
Algebraic manipulation and solving linear and gadidrequations

OBJECTIVES
By the end of the module the student should betable
* Find graphically the approximate solutions of linead quadratic simultaneous equations
* Find the exact solutions of linear and quadraticutianeous equations
» Draw a circle of radius centred at the origin and establish the equatoogerties
* Find graphically the approximate solutions of linaad circular simultaneous equations
* Find the exact solutions of linear and circular sillaneous equations

DIFFERENTIATION & EXTENSION
Find graphically the approximate solutions of qadidrand circular simultaneous equations
Find the exact solutions of quadratic and circusamultaneous equations using algebraic
methods
Look at circles whose centre is not the origir-Q2Y + (y — 3¥ = 4 (Link with transforming
graphs)

NOTES
Clear presentation of working is essential
Stress which variable it is easiest to work withewlassessing the linear equation
ICT graph drawing packages make this topic moreadyn and easier to picture
Further examples and questions can be obtainedArbevel papers (C1)
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Module 14 METHODS Time: 3 — 5 hours

Tier: Higher — Unit 2

Content: Graphs of curves

MA g Generate points and plot graphs of simple gaiafunctions

MA p Plot graphs of simple cubic functions, the reciptdanctiony = % with xz 0, the
exponential functiory = k* for integer values of and simple positive values kf
the circular functiong = sinx, y = cosx andy = tanx using a spreadsheet or
graph plotter as well as pencil and paper

MA p Recognise the characteristic shapes of afldifanctions

PRIOR KNOWLEDGE

Straight line graphs
BIDMAS

OBJECTIVES
By the end of the module the student should betable

Plot and recognise quadratic, cubic, reciprocgdpeential and circular (trig) functions (see
above) within the range -360° to +360°

Use the graphs of these functions to find approtensalutions to equations, eg givefind y
(and vice versa)

Match equations with their graphs

Sketch graphs of given functions

DIFFERENTIATION & EXTENSION

Explore the functiory = € (perhaps relate this §o= Inx)

Explore the functiory = tanx

Find solutions to equations of the circular funeg = sinx andy = cosx over more than one cycle
(and generalise)

Start to investigate transformations,yeg sin(X) ory =x* + 5

NOTES

This work should be enhanced by drawing graphsraplgcal calculators and appropriate
software

Group work where each group is assigned a diffesgra of graph can be an effective way to
explore the graphs’ properties. Each group regortse whole class and creates a display
Contrast the shape of taras compared to siand cox. Relate the values of tarto the

gradient of a line making an anglexofiegrees with the horizontal (this explains why38f

cannot be defined as it is the gradient of a valrtine, which is infinity

There are plenty of past examination papers withchiag tables testing knowledge of the
‘Shapes of graphs’ (See Emporium website, www.eelexaths.com)
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Module 15 METHODS Time: 3 =5 hours

Tier: Higher — Unit 2

Content: Transforming graphs

MA s Apply to the graph of = f(x) the transformationg = f(x) + a, y = f(ax), y=f(x+ a),
y = af(x) for linear, quadratic, sine and cosine functit{®s

MA s Select, apply and sketch the transformatidneftection, rotation, enlargement and
translation of functions expressed algebraically

MA s Interpret and analyse transformations of fiomd and write the functions

algebraically

PRIOR KNOWLEDGE

Transformations
Graphs of curves

OBJECTIVES
By the end of the module the student should betable

Understanding of the notatign= f(x)

Represent translations in tkandy direction, reflections in the-axis and the-axis, and
stretches parallel to theaxis and theg-axis

Apply transformations to general graphs or speciitves such as trigonometric functions
(ie those in graphs of curves)

Sketch the graph of= 3sin (X), given the graph of = sinx

Sketch the graph of=f(x + 2), y = f(X) + 2,y=2f(X), y = f(2x) given the shape of the graph
y =f(x)

Find the coordinates of the minimumyof f(x + 3),y = f(x) + 3 given the coordinates of the
minimum ofy=x* —

DIFFERENTIATION & EXTENSION

Complete the square of quadratic functions ande¢has to transformations of the curye x*
Use a graphical calculator or software to investéideansformations

Investigate curves which are unaffected by parictransformations

Investigations of the simple relationships suckiagl80 —x) = sinx, and sin(90 x) = cosx

NOTES

Make sure the students understand the notgtiof(x). Perhaps start with comparigig X* with

y =x* + 2 before mentioning = f(x) + 2 etc

Graphical calculators or graph drawing softward aglp to underpin the main ideas in this topic
Link with Trigonometry and Curved graphs
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Module 16 METHODS Time: 2 — 4 hours

Tier: Higher — Unit 2

Content: Angle facts and polygons COMMON
MG b Properties of triangles and quadrilaterals

MG b Give reasons for angle calculations

MG b Angles associated with parallel lines

MG e Definitions and names of polygons

MG e  Calculate and use the sums of the interior angfgsotygons

MG e  Calculate and use the angles of regular polygons

MG e Understand that inscribed regular polygons can bestructed by equal divisions

of a circle

PRIOR KNOWLEDGE

The concept of parallel lines

The concept of vertical and horizontal

The concept of an angle between two lines
Experience in drawing triangles, quadrilaterals eincles

OBJECTIVES
By the end of the module the student should betable

Identify triangles by their properties (scalenesisles, equilateral, right-angled, obtuse, and
acute)

Prove the angle sum in a triangle is 180° and éxp¥ay the angles inside a quadrilateral add up
to 360°

Use the angle properties of triangle to find migsaangles

Prove the exterior angle of a triangle is equah®sum of the two opposite interior angles
Identify quadrilaterals by their properties (trajpea, parallelogram, rhombus, rectangle, square,
kite)

Use alternate, corresponding and co-interior anglearallel lines to find missing angles

Name a polygon with 3, 4, ..., 10 sides

Calculate and use the sums of the interior angfeavex polygons

Know, or work out, the relationship between the benof sides of a polygon and the sum of its
interior angles

Know that the sum of the exterior angles of anygah is 360°

Find the size of each exterior or interior angleaafegular polygon

DIFFERENTIATION & EXTENSION

Use triangles to find the angle sums of polygons

Use the angle properties of triangles to find migsingles in combinations of triangles
Harder problems involving multi-step calculations

Link with tessellations

NOTES

Lots of practical drawing examples to help illustraroperties of various shapes

Diagrams used in examinations are usually not dravenirately

Use tracing paper to show which angles in parifiek are equal

Useful way of remembering rules- ‘the FUZ is th& C(F, U and Z angles’ real names are
Corresponding, Interior and Alternate)

Encourage students to always put the reasons ate’the angle fact or theorem used.
[Important for the new assessment objectives]
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Module 17 METHODS Time: 2 — 3 hours
Tier: Higher — Unit 2
Content: Similarity, congruency* and tessellations

MG m  Understand similarity of triangles and of atp&ane figures and use this to make
geometric inferences

MG m  Recognise that enlargements preserve angledblength

MG m, Understand and use SSS, SAS, ASA and RHS conditiomve the congruence

[ of triangles using formal arguments, and to vesifgndard ruler and compass
constructions

MG f Understand tessellations

MG h Understand and use the midpoint and the iefgriheorems

*This topic (except Tessellations and Midpointtercept Theorems) is also in Unit 1

PRIOR KNOWLEDGE
The mathematical names of triangles and angles
Understand the terms perpendicular, parallel aod ar
Transformations (particularly enlargements)

OBJECTIVES
By the end of the module the student should betable

* Prove formally geometric properties of triangleas tleat the base angles of an isosceles triangle

are equal
* Prove formally that two triangles are congruent

* Use integer and non-integer scale factors to tiedéngth of a missing side in each of two similar

shapes, given the lengths of a pair of correspansities
» Understand tessellations and explain why some shiagesellate and why other shapes do not

DIFFERENTIATION & EXTENSION
Link with the information to be able to construdriangle, eg SSS, ASA, SAS
Link with similar areas and volumes
Harder problems in congruence
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NOTES
All working should be presented clearly, and ac®lya
If a student is not sure how to approach a questidvise them to write ‘easy’ numbers in pencil
on their diagram, use this to approach the proltetally, and then repeat the process with the
‘real’ values on the question

Know that when CB and DE are parallel

CD _BE AC _ AB

D » w F

Use plastic shapes as templates to draw tessabatio use a tracing paper template)
Use angles in a polygon to explain why some shdpes do not tessellate
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Module 18 METHODS Time: 3 =5 hours

Tier: Higher — Unit 2

Content: Similar shapes* COMMON
MG m Un_derstand the effect of enlargement for petan area and volume of shapes and
MG m ?Jorlllc(jjesrstand that enlargement does not haveaime effect on area and volume
MG m Un_derstand and use the effect of enlargemeiatreas and volumes of shapes and
MG m iogfv?/ the relationship between linear, areaaidme scale factors of

mathematically similar shapes and solids

*This topic is also in Unit 1

PRIOR KNOWLEDGE

Use ruler and compasses to construct trianglesgiwim dimensions
Some concept of enlargement (magnification)
Similar triangles

OBJECTIVES
By the end of the module the student should betable

Use integer and non-integer scale factors to tiedéngth of a missing side in each of two similar
shapes, given the lengths of a pair of correspansittes (Revision of Topic 17)

Know the relationship between linear, area andmelscale factors of similar shapes

Prove formally geometric properties of triangles tleat the base angles of an isosceles triangle
are equal

DIFFERENTIATION & EXTENSION

Find algebraic formulae for the areas and voluniesnailar shapes
Extend to questions which give the ratio for aned ask for length or volume

NOTES

Students will need to be reminded of this work aegular basis, and it can be linked to ratios

1: L (Length)

1: L?(Area)

1: L* (Volume)

A good starter is to bring in a small bottle of eraéind a larger bottle (ideally twice the length).
Show by pouring that eight small bottles will fitle larger bottle. [This can also be done with one
small cube and a larger box with lengths twiceoag].Initially the class will say two bottles will

fill the larger double size bottle
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Module 19 METHODS Time: 4 — 6 hours

Tier: Higher — Unit 2

Content: Pythagoras’ theorem and trigonometry in 2D COMMON

MG n Understand, recall and use Pythagoras’ theorem

MA | Given the coordinates of poinfsandB, calculate the length &B

MG o Understand, recall and use trigonometricatr@hships in right-angled
triangles, and use these to solve problems

MG o Find angles of elevation and angles of dejwass

MN o Use calculators effectively and efficiently

PRIOR KNOWLEDGE
Names of triangles and quadrilaterals
Knowledge of the properties of rectangles, pamadjedms and triangles
Indices, equations and changing the subject

OBJECTIVES
By the end of the module the student should betable
* Find missing sides of right-angle triangles by gdftythagoras’ theorem
* Find the distance between two coordinates usiniga@gtras’ theorem
* Give answers as decimals or surds for Pythagomsgms
» Use trigonometric ratios (sin, cos and tan) towale angles in right-angled triangles
» Use the trigonometric ratios to calculate unknoamgths in right-angled triangles (2-D)

» Solve problems involving geometric figures (incluglitriangles within circles) in which a right-

angled triangle has to be extracted in order teesitlby Pythagoras and /or trigonometry.

DIFFERENTIATION & EXTENSION

Introduce 3-D trigonometry and show that the tatjas above willonly work for right-angled

triangles.

NOTES
Students should be encouraged to become familtarome make of calculator
Calculators should be set to “deg” mode
Emphasise that scale drawings will score no mark#his type of question

A useful mnemonic for remember trig ratios is “Siiver's Horse, Came Ambling Home, To

Oliver’'s Aunt” or ‘SOH/CAH/TOA’; but students ofteenjoy making up their own

Calculated angles should be given to at least Andjpsides are determined by the units used or

accuracy asked for in the question
Students should not forget to state the unitsHeranswers

Organise a practical surveying lesson to find thigltits of buildings or trees around your school

grounds. All you need is a set of tape measuresypdle wheels) and clinometers
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Module 20 METHODS Time: 3 — 5 hours
Tier: Higher — Unit 2
Content: Pythagoras’ theorem and Trigonometry in 3D COMMON

MG n, 0 Use Pythagoras’ theorem and trigonometrii@bs in 3-D

MG o Find the angle between a line and a plane (butthetangle between two planes
or between two skew lines)

MG n Calculate the length of a diagonal of a cuboid

PRIOR KNOWLEDGE
Pythagoras’ theorem and trigonometry
3-D Solids

OBJECTIVES
By the end of the module the student should betable
» Calculate the length of a diagonal of a rectanglergthe lengths of the sides of the rectangle
» Calculate the diagonal through a cuboid, or actiesgace of a cuboid
* Find the angle between the diagonal through a cudai the base of the cuboid
* Find the angle between a sloping edge of a pyramitithe base of the pyramid

DIFFERENTIATION & EXTENSION
Harder problems involving multi-stage calculations

NOTES
The angle between two planes or two skew linesisaquired
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Module 21 METHODS Time: 2 — 4 hours
Tier: Higher — Unit 2
Content: Trigonometry in non-right-angled triangles

MG p Use the sine and cosine rules to solve 2-Dlpros
MG t Calculate the area of a triangle usih@bsinC
2

MG p Use the sine and cosine rules to solve 3-Dlpros

PRIOR KNOWLEDGE
Trigonometry
Formulae

OBJECTIVES
By the end of the module the student should betable
* Find the unknown lengths, or angles, in non rigigta triangles (in 2-D and 3-D) using the sine
and cosine rules
* Find the area of triangles given two lengths antchaluded angle

DIFFERENTIATION & EXTENSION
Use these ratios to solve problems in 3-D and @ecidlis easier to extract right-angle triangles
to use ‘normal’ trigonometry
Stress that the cosine Rule is only used when we 8AS (and we need to find the side opposite
the angle given) or when we are given SSS (thenseehe re-arranged version to find any angle
and use the sine rule)

NOTES
Students find the cosine rule more difficult fotwde angles
Reminders of simple geometrical facts may be hg&lpfyangle sum of a triangle, the shortest side
is opposite the smallest angle
Show the form of the cosine rule in the formulagoagd rearrange it to show the form which
finds missing angles
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Module 22 METHODS Time: 3 =5 hours

Tier: Higher — Unit 2

Content: Circles, cones, pyramids and spheres COMMON

MG r Find circumferences of circles and areas enclogadrbles, recalling relevant
formulae

MG r Calculate the lengths of arcs and the areas obiseat circles

MG r Find the surface area of a cylinder

MG s Find the surface area of prisms using the formfda&iangles and rectangles and
other shapes

MG v Find the surface areas and volumes of compagotids constructed from spheres,
hemispheres, cylinders and solve problems includkagnples of solids in
everyday use

MG u, s, r Solve problems involving surface areas and voluoigsght) prisms and cylinders

MG v Solve problems involving surface areas andinas of cones and pyramids

MG v Solve problems involving more complex shapesuding segments of circles,
length of a chord and frustums of cones

MG v Find the area of a segment of a circle givenradius and length of the chord

MN b Use surds and in exact calculations

PRIOR KNOWLEDGE

Perimeter and area

Surface area

Formulae, substitution and changing the subject
Surds and exact form

OBJECTIVES
By the end of the module the student should betable

Learn that the ratio between the circumferenceddawheter is always constant for a circlex)e
Learn the formula for circumference and area dfdec

Solve problems involving the circumference and afeacircle

Find the area of a sector and length of an arc

Solve problems involving the volume of a prism agtinder

Find the surface area and the volume of more congdlapes, eg find the volume of an
equilateral triangular prism

Solve more complex problems, eg given the surfaea af a sphere find the volume

DIFFERENTIATION & EXTENSION

Find the volume of a cylinder given its surfaceaateaving the answer in termssof
Find the volume of a right hexagonal cone of sided height (researching the method for
finding the volume of any cone)
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NOTES
For the volume of a right prism, show that it iseefively the number of ‘slices’ of the area of the
front (or cross-section)
‘Now! | Know 7’ is a good way to learn the approximate value (fitmnber of letters of each
word and the ! is the
decimal point)
Also ‘Cherry Pie Delicious’ i€ = zD and ‘Apple Pies are too’ i& = zr?
Answers in terms at may be required or final answers rounded to theaired degree of
accuracy
Need to constantly revise the expressions for are@alume of shapes
Students should be aware of which formulae ardemdlevant page on the examination paper
and which they need to learn

Use of Calculators(Spec Ref: MN 0)

Students are well advised to regularly bring tleaiculator to lessons and get used to its functions
throughout this Unit 2 course

They should be confident in entering a range afudations including those involving time and money.
They should realise that 2.33333333hrs is 2 hours 20 minutes etc

1
Calculator functions include +, —, x,>, Vx, memoryx’, x* (or equivalent power or root buttons),
trigonometrical functions and brackets
Students should be able to use the functions wémetiole questions involving standard form and foacti
to be answered efficiently
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Higher course objectives (2MM01)

Unit 1

Number

MN a
MN a
MN a
MN a, b
MN a, d
MN b

MN b
MN b
MN b
MN c

MN c
MN c
MN c

MN c
MN c

MN c

MN c

MN c
MN c
MN c

MN d
MN e
MN e
MN e
MN e, f

MN p
MN p
MN p

Use brackets and the hierarchy of operations

Use one calculation to find the answer to heot

Add, subtract, multiply and divide fractions

Multiply and divide by negative numbers

Check and estimate answers to problemappyoximations or inverse operations
Multiply or divide any number by powers of Jdhd any positive number by a
number between 0 and 1

Add and subtract decimals

Simplify surds and rationalise a denominator

Use surds and in exact calculations, without a calculator

Understand and use negative integers botlositigns and translations on a
number line

Order fractions, understand equivalent fracdiand simplify fractions

Order integers, decimals and fractions

Find squares and cubes of numbers and findrequots and cube roots of
numbers

Use index notation and index laws for mulgglion and division of integer
powers

Use index laws to simplify and calculate tlzdue of numerical expressions
involving multiplication and division of integeractional and negative powers

Recall the fact that’ = 1 andn™ = 1 for positive integers, the corresponding
n
1 1

rule for negative integers,2 = /n andn3= 3/n for any positive number
Use standard index form, expressed in standaration and on a calculator
display

Calculate with standard index form

Convert between ordinary and standard indemfiiepresentations

Convert to standard index form to make seesdstimates for calculations
involving multiplication and division

Round to a given number of significant figueesl decimal places
Understand prime numbers

Find factors and multiples of numbers

Find common factors and common multiples

Find Highest Common Factor (HCF), Lowesn@oon Multiple (LCM) and prime
factor decomposition

Draw, use and interpret Venn diagrams

Understand and be able to find the union atersection of sets

Use Venn Diagrams to solve problems
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Algebra

MA a
MA b

MA ¢
MA ¢
MA ¢
MA ¢
MA ¢

MA ¢
MA ¢
MA ¢
MA d
MA d

MAd

MAd

MA g
MA g
MA g
MA i

MA i

MA
MA
MA 1, k
MA |
MA |
MA |

MA m

MA mM
MA n
MA o
MA o

MA t
MA t

Distinguish the different roles played by éetsymbols in algebra

Distinguish the meaning between the words aoun’, ‘formula’, ‘identity’ and
‘expression’

Simplify terms, products and sums

Multiply a single term over a bracket

Take out common factors

Substitute positive and negative numbers @xpression such ax3+ 4 and &°

Use instances of index laws, including uséractional, zero and negative powers
and power of a power

Expand the product of two linear expressions

Factorise quadratic expressions includingdifierence of two squares

Simplify rational expressions by adding, salsting, multiplying and cancelling
Set up simple equations

Solve equations by using inverse operation®ytransforming both sides in the
same way

Solve linear equations with integer or frac@b coefficients, in which the unknown
appears on either side or on both sides of thetequa

Solve linear equations that require prior giifigation of brackets, including those
that have negative signs occurring anywhere indteation, and those with a
negative solution

Factorise quadratic expressions

Solve simple quadratic equations by factogsamd completing the square

Solve quadratic equations approximately bygs graph

Generate common integer sequences (includaggiences of odd or even integers,
squared integers, powers of 2, powers of 10, tleangmbers)

Generate terms of a sequence using term-to-t@énd position-to-term definitions
of the sequence

Use linear expressions to describe tite term of an arithmetic sequence

Use quadratic expressions to describertifieterm of a quadratic sequence

Use algebra to support and construct arguisiand proofs

Use axes and coordinates to specify pointallifour quadrants in 2-D and 3-D
Identify points with given coordinates

Find the coordinates of the midpoint of thedisegmenAB, given the coordinates
of AandB

Recognise (when values are given for and ¢) that equations of the form
y =mx+ c correspond to straight-line graphs in the coordimpdane

Plot graphs of functions in whighis given explicitly in terms af, or implicitly

Find the coordinates of points identified bgognetrical information in 2-D

Find the gradient of a straight line

Find the gradient of lines given by equatiafishe formy = mx+ ¢ (when values
are given form andc)

Understand the connection between graphs asdcated formulae and equations
Use graphs to find approximate solutions toapns
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Geometry

MG a, b  Use basic angle facts for a straight lateg point and vertically opposite angles

MG b
MG b
MG b, ¢
MG d
MG g

MG g
MG g

MG g
MG g

MG g

MG g
MG g
MG g
MG g

MG j, k

MG j, k
MG |

MG j
MG |

MG j
MG |

MG |

MG |

MG j

MG k
MG |

MG |
MG |
MG |
MG |
MG m

MG m
MG m
MG m
MG m

Use angles associated with intersecting lines

Give reasons for angle calculations

Use properties of triangles and quadniédse

Recognise and visualise reflection and roteticymmetry of 2-D shapes
Understand and use the fact that tangents énmoexternal point are equal in
length

Explain why the perpendicular from the cemtra chord bisects the chord
Understand that the tangent at any point cincde is perpendicular to the radius
at that point

Explain why the perpendicular from the cemtr@a chord bisects the chord

Prove and use the fact that the angle subtebgan arc at the centre of a circle is
twice the angle subtended at any point on the gifetence

Prove and use the fact that the angle subteatthe circumference by a
semicircle is a right angle

Prove and use the fact that angles in the smgments are equal

Prove and use the fact that opposite anglesoytlic quadrilateral sum to 180°
Prove and use the alternate segment theorem

Know and use the fact that for two choAdsandCD of a circle, intersecting at
the pointX; AXx XB=CXx XD

Transform triangles and other 2-D shapes$ragslation, rotation and reflection
and combinations of these transformations

Use column vectors to describe translations

Understand that translations are specifie@ lojstance and direction (or a column
vector), and enlargements by a centre and a sactier f

Rotate a shape about the origin, or any oplognt

Measure the angle of rotation using right a&sglsimple fractions of a turn or
degrees

Understand that rotations are specified bemtie and an (anticlockwise) angle
Understand that reflections are specified byiaor line, at first using a line
parallel to any axis, then a mirror line suchyasx ory = —x

Recognise, visualise and construct enlargesehbbjects using positive,
negative and fractional scale factors greaterd@sslthan one

Use congruence to show that translationstimta and reflections preserve length
and angle, so that any figure is congruent tanisge under any of these
transformations

Describe and transform 2-D shapes using coetbiotations, reflections,
translations or enlargements

Understand and use vector notation (revisaroalvectors)

Calculate, and represent graphically the s@itao vectors, the difference of two
vectors and a scalar multiple of a vector

Calculate the resultant of two vectors

Understand and use the commutative and adsaxjgroperties of vector addition
Solve simple geometrical problems in 2-D uswegtor methods

Prove that three or more points are collinear

Understand similarity of triangles and of atp&ane figures and use this to make
geometric inferences

Identify similar solids

Recognise that enlargements preserve angledblgngth

Understand the relationship between lengtlegsaand volumes in similar figures
Understand and use SSS, SAS, ASA and RHS contlitiprove the congruence
of triangles using formal arguments, and to vesifgndard ruler and compass
constructions
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MG ¢
MG s
MG s
MG s
MG s
MG s

Use names and definitions of parts of a circle

Use formulae to find the area of trianglesafpp@lograms, and trapeziums
Calculate perimeters of shapes made fromgigsrand rectangles
Calculate areas of shapes made from triarsgidsectangles

Find the area of compound shapes

Calculate the perimeter and area of compobhafdes made from triangles,
rectangles and other shapes
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Probability

MP a
MP b, c

MP d

MP d
MP e

MP f
MP f, i

MP g
MP h

MP i

MP |
MP k

Understand and use the vocabulary of prolyakitid probability scale
Understand and use estimates or measupeslzdbility from theoretical models
(including equally likely outcomes), or from relaifrequency

List all outcomes for single events, and foo successive events, in a systematic
way and derive relative probabilities

Draw and use sample spaces

Identify different mutually exclusive outcoreasd know that the sum of the
probabilities of all these outcomes is 1

Use set notation to describe events and comgheuents

Know when to add or multiply two probabilities: wh& andB are mutually
exclusive, then the probability éfor B occurring is PQ) + PB), whereas wheA
andB are independent events, the probabilitA@ndB occurring is P&) x PB)
[Relate these to Unionl, and Intersectionq ]

Use Venn diagrams to represent the numbeossdipilities and find probabilities.
Use tree diagrams to represent outcomes opcond events, and recognise when
events are independent

Know when to add or multiply two probabilittieshenA andB are mutually
exclusive, then the probability éfor B occurring is PR) + PB), whereas wheA
andB are independent events, the probabilitA@ndB occurring is P&) x PB)
Compare experimental data and theoretical gurdities

Understand that if they repeat an experiment, thay, and usually will, get different
outcomes, and that increasing sample size genéeallis to better estimates of
probability and population characteristics
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Unit 2

Number

MN a
MN a
MN a, i

MN a, b
MN b
MN b
MN b
MN g
MN g
MN g
MN g
MN h, |
MN h

MN h
MN h, i, |
MN h, i, 0

MN i
MN i
MN i
MN i
MN i
MN i, |

MN j

MN j
MN j

MN |
MN j
MN k
MN m
MN m

MN m,
MA e

MN n
MN o

Understand reciprocal

Understand and use unit fractions as multpiNe inverses

Multiply and divide a given fraction by anteger, by a unit fraction and by a
general fraction

Add, subtract, multiply and divide integdractions and decimals

Solve a problem involving division by a decima

Write answers in exact form

Use surds and in exact calculations

Convert between fractions, decimals and pdegps

Understand that ‘percentage’ means ‘numberants per 100’

Interpret percentage as the operator ‘so nmamglredths of’

Use percentages and fractions in real-lifeagibns

Solve percentage problems, including inseeand decrease.

Solve percentage problems, including increasdecrease, and reverse
percentage

Compound interest

Represent repeated proportional chargjegia multiplier raised to a power
Use calculators for reverse percentagésulations by doing an appropriate
division

Find percentages of quantities

Express a given number as a fraction of anothe

Express a given number as a percentage ohanot

Calculate a given fraction of a quantity

Understand ‘reciprocal’ as multiplicative imse

Use a calculator to solve problems involyifractions (including repeated
changes)

Recall the fraction-to-decimal conversion aftiliar fractions

Convert between fractions and decimals usiglaulator

Distinguish between fractions with denominattinat have only prime factors of
2 and 5 (which are represented by terminating dasinand other fractions
(which are represented by recurring decimals)

Convert recurring decimals into fractions

Understand the recurring decimal to fractiongf

Use ratio notation, including reduction to sisnplest form and it various links to
fraction notation

Solve word problems about ratio, includingngsinformal strategies and the
unitary method of solution

Calculate an unknown quantity from quantitiest vary in direct or inverse
proportion

Set up and use equations to solve word and otlebigms involving direct
proportion or inverse proportion and relating algebsolutions to graphical
representations of the equations

Divide a quantity in a given ratio

Use calculators effectively and efficiently
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Algebra
MA p

MAd
MA d
MAd
MA d

MA e

MA f
MA f

MA f
MA f

MAT, r

MAf, t

MAT, 1, g

MA g
MA g

MA g

MA g
MA h
MA h
MA h
MA h

MA k

MA |
MA o

MA o
MA o
MA o
MA o

MA o
MA p

Plot graphs of simple cubic functions, the reciptdanctiony = % with x= 0,

the exponential functiop= k" for integer values of and simple positive values
of k, the circular functiong = sinx, y = cosx andy = tanx

Use the correct notation to show inclusive amdlusive inequalities

Solve simple linear inequalities two variables

Use the correct notation to show inclusive amdlusive inequalities

Solve simple linear inequalities in one vatgland represent the solution set on
a number line

Relate algebraic solution to graphical repn¢steon of the equation

Set up and solve a pair of simultaneous e@uatin two variables

Find the exact solution of two (linear) simafteous equations in two unknowns
by eliminating a variable and interpret the equaias lines and their common
solution as the point of intersection

Solve several linear inequalities in two vdnies and find the solution set

Find the intersection points of the graphdinéar and quadratic functions, and
know that these are the approximate solutionsettrresponding simultaneous
equation representing the linear and quadratictions

Solve exactly, by elimination of an unknowwo simultaneous equations in two
unknowns, one of which is linear in each unknowrd #ne other is linear in one
unknown and quadratic in the other, of where tlooiseé is of the form

Xy =r?

Find graphically the intersection pointsafiven straight line with this circle
and know that this corresponds to solving the tinmftaneous equations
representing the line and the circle

Understand and use the Cartesian equati@ circle centred at the origin and
link to the trigonometric functions

Generate points and plot graphs of quadratictfions

Find approximate solutions of a quadratic dgumafrom the graph of the
corresponding quadratic function

Solve simple quadratic equations by factogsicompleting the square and using
the quadratic formula

Generate points and plot graphs of simple gaiafunctions

Substitute numbers into formulae

Use formulae from mathematics and other subjec

Derive a formula

Change the subject of a formula including wherestligect occurs once or more
than once

Form an algebraic expression from a given stateuathtrearrange this to arrive
at a proof

Given the coordinates of poingsandB calculate the length &B

Recognise and plot equations that corresporgdraight-line graphs in the
coordinate plane, including finding gradients

Find the gradient of lines given equationgstod form y =mx + ¢ (where values
are given fom andc)

Analyse problems and use gradients to see drmevvariable changes in relation
to another

Explore the gradients of parallel lines anteB perpendicular to each other
Calculate the length of a line segment betw@encoordinates

Write down the equation of a line parallelp@rpendicular to a given line
Recognise the characteristic shapes of afldifanctions
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MA s Apply to the graph of = f(x) the transformationg = f(x) + a, y = f(ax), y = f(x +
a), y = af(x) for linear, quadratic, sine and cosine functifim®

MA s Select, apply and sketch the transformatidneftection, rotation, enlargement
and translation of functions expressed algebraicall

MA s Interpret and analyse transformations of fiomd and write the functions
algebraically

MA t Understand the link between conversion gragind associated formulae

MA t Recognise that simultaneous equations carolved algebraically and
graphically

MA e Calculate an unknown quantity from quantitiest vary in direct or inverse
proportion

MN m Set up and use equations to solve word and otlebigms involving direct

MA e proportion or inverse proportion and relating algebsolutions to graphical

representations of the equations
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Geometry

MG b
MG b
MG b
MG b
MG e
MG e
MG e

MG f
MG h
MG m

MG m
MG m

MG m
MG m

MG m

MG m, i

MG n
MG n
MG n, 0
MG o

MG o
MG o

MG r

MG r
MG r
MG s

MG u, s,
r

MG v

MG v
MG v

MG v
MG p
MG p
MG t

Definitions and names of polygons

Properties of triangles and quadrilaterals

Give reasons for angle calculations

Angles associated with parallel lines

Calculate and use the sums of the interiolesngf polygons

Calculate and use the angles of regular polygo

Understanding that inscribed regular polygcens be constructed by equal
divisions of a circle

Understand tessellations

Understand and use the midpoint and the iefgriheorems

Understand similarity of triangles and of atp&ane figures and use this to make
geometric inferences

Recognise that enlargements preserve angledblgength

Understand the effect of enlargement for peten area and volume of shapes and
solids

Understand that enlargement does not havedime effect on area and volume
Understand and use the effect of enlargemeiatreas and volumes of shapes and
solids

Know the relationship between linear, area\asldme scale factors of
mathematically similar shapes and solids

Understand and use SSS, SAS, ASA and RH8ittons to prove the congruence
of triangles using formal arguments, and to vesifyndard ruler and compass
constructions

Understand, recall and use Pythagoras’ theorem

Calculate the length of a diagonal of a cuboid

Use Pythagoras’ theorem and trigonometratabs in 3-D

Understand, recall and use trigonometricatr@hships in right-angled triangles,
and use these to solve problems

Find angles of elevation and angles of dejwass

Find the angle between a line and a planer{buthe angle between two planes or
between two skew lines)

Find circumferences of circles and areas enclogeagirbles, recalling relevant
formulae

Find the surface area of a cylinder
Calculate the lengths of arcs and the areas obiseat circles

Find the surface area of prisms using the formfda&iangles and rectangles and
other shapes
Solve problems involving surface areas and voluofi€gght) prisms and
cylinders
Find the surface areas and volumes of compagohds constructed from; spheres,
hemispheres, cylinders and solve problems includkamples of solids in
everyday use.
Solve problems involving surface areas andinas of cones and pyramids
Solve problems involving more complex shapesluding segments of circles,
length of a chord and frustums of cones
Find the area of a segment of a circle givenradius and length of the chord
Use the sine and cosine rules to solve 2-DIpros
Use the sine and cosine rules to solve 3-blpros
Calculate the area of a triangle usib@bsinC

2
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