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Introduction

This scheme of work is based upon a five term modet two years for both Foundation and Higher tier
students.

It can be used directly as a scheme of work folGRSE Applications of Mathematics (2AMO1).
The scheme of work is structured so each topicatosit

* Module number

 Recommended teaching time, though of course ttadaptable according to individual teaching
needs

o Tier

* Content, 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 pointsamimon misconceptions

Updates will be available via a link from the Edelxgilot mathematics website
(www.edexcel.com/linkedpairpilot).

This scheme of work can be used in conjunction Wighscheme of work for GCSE Methods in
Mathematics (2MMO01). Where a module appears in bokliemes of work, it is labelled with
(COMMON).

Notes initalics are Applications only.
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Foundation course overview

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

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

Estimated
Unit | Module Title teaching
hours

1 1 Integers and decimals 4

1 2 Factors and multiples 2.5

1 3 Laws of indices 2.5

1 4 Fractions 6

1 5 Fractions, decimals and percentages 5

1 6 Algebraic manipulation 5

1 7 Financial and business applications 5

1 8 Solving linear equations 5

1 9 Linear graphs angd=mx+c 4

1 10 Angle facts and geometric shapes 6

1 11 Line and rotational symmetry 3.5

1 12 Circles 1.5

1 13 Area and perimeter 4

1 14 Reading scales and converting units 3

1 15 Similarity and congruence 3

1 16 Collecting data 4

1 17 Charts and graphs 4

1 18 Pie charts 3.5

1 19 Averages and range 6

1 20 Scatter graphs, correlation and time series 5 4

2 1 Integers, decimals and fractions 4

2 2 Real-life graphs 4

2 3 Trial and improvement 3.5

2 4 Ratio and proportion 4.5

2 5 Solving linear inequalities 5

2 6 Substitution and formulae 4.5

2 7 Using graphs to solve equations 4

2 8 Angle facts and polygons 4

2 9 Similarity and congruence 3.5

2 10 Pythagoras’ theorem 6.5

2 11 Circles 4.5

2 12 Surface area and volume 4.5

2 13 2-D representation of 3-D shapes 3

2 14 Bearings and accurate drawings 4

2 15 Constructions 4

2 16 Probability 8

TOTAL 152.5
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Unit 1: Applications 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 theedame.

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

In addition, some centres that traditionally orgartheir mock examinations in November or December
may use this opportunity for an external body tokvead analyse their papers. It may also flag up an
students who would benefit from a change of tiergither their resit examination or Unit 2 assessime

UG023374 Scheme of Work — Edexcel GCSE Applicatmfidathematics (2AMO01) — Issue 1 — September 2010 7



uG023374 Scheme of Work — Edexcel GCSE in Appiica of Mathematics (2AMO1) — Issue 1 — Septen2di0



Module 1 APPLICATIONS Time: 3 — 5 hours

Tier: Foundation — Unit 1

Content: Integers and decimals COMMON

AN a, d Understand place value and round to theaséateger and to a given power of 10

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

AN b Order integers

AN a Multiply and divide by negative numbers

AN a Multiply or divide any number by powers of EHhd any number by a number
between 0 and 1

AN d Check and estimate answers to problems usiegers

AN b Write decimal numbers in order of size

AN d Round to a given number of significant figuessl decimal places

AN a Add and subtract decimal numbers

AN a Divide by a decimal

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

AN a Use brackets and the hierarchy of operations

AN 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 divigiwhole 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, ...

Multiply and divide whole numbers by a given mukipf 10

Check their calculations by rounding, eg®291= 30x 30

Put digits in the correct place in a decimal number

Write decimals in ascending order of size

Approximate decimals to a given number of decintatgs or significant figures

Multiply and divide decimal numbers by whole nuntand decimal numbers, eg 266-22.34

Know that, eg 13.5 0.5 =135-5
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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 neggbewers of 10: 2.5 0.01, 0.001

Directed number work with two or more operatiorrswih decimals

Use decimals in real-life problems as much as bsseg Best Buys

Use functional examples such as entry into thenmksp&ost of holidays, sharing the cost of a
meal

Money calculations that require rounding answershi®e nearest penny

NOTES

10

Present all working clearly with decimal pointdime

Emphasise that all working is shown

For non-calculator methods make sure that remasraled carrying are shown

It is essential to ensure students are absolukesy 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
Directed number work with multi-step calculations

Encourage effective use of a calculator

Try investigations with digits 3, 7, 5 and 2 ana@l¢nge students to find the biggest number,
smallest odd number, the largest sum or product etc

For non-calculator methods, ensure that remaindgesshown as evidence of working
Encourage students to show what is entered intecdhaulator, not just the answer

Incorporate Functional Elements whenever and wharpwssible and always round measures to
an appropriate degree of accuracy

Advise students not to round decimals, used iruéions, until stating in the final answer

Link decimals to Statistics and Probability, eg thean should not be rounded, the probability of
all events occurring is equal to 1

Link decimals to reading scales and convertingsiaitd compound measures
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Module 2 APPLICATIONS Time: 1 — 3hours
Tier: Foundation — Unit 1
Content: Factors and multiples COMMON

AN c Understand even, odd and prime numbers

AN c Find factors and multiples of numbers

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

AN c Find common factors and common multiples

AN c Understand index notation for powers of 1Qyasgs and cubes

PRIOR KNOWLEDGE
Number complements to 10 and multiplication or simn facts
Use a number line to show how numbers relate tb etdeer
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 witiisand without a calculator (including the use
of trial and improvement)
* Understand odd and even numbers, and prime numbers
* Find common factors and common multiples

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

NOTES
All of the work in this unit is easily reinforcedlrough starters and plenaries
Calculators should only be used when appropriate
Encourage student to learn square, cube, prime@mdion roots
Functional Elements — problems incorporating needfihnd common factors and/or common
multiples
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Module 3 APPLICATIONS Time: 1 — 4hours
Tier: Foundation — Unit 1
Content: Laws of indices COMMON

AN b Use index notation and index laws for mulgplion and division of integer powers
and powers of powers

AN b Use index laws to simplify and calculate tlaue of numerical expressions
involving multiplication and division of integers

PRIOR KNOWLEDGE
Knowledge of squares, square roots, cubes androoke

OBJECTIVES
By the end of the module the student should betable

. UASe index rules to simplify and calculate numergiressions involving powers, ed 2°) +
2

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

NOTES
When a question asks for the answer as a powelehga the answer in index form
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Module 4 APPLICATIONS Time: 5 — 7 hours

Tier: Foundation — Unit 1
Content: Fractions COMMON
AN a Understand and use number operations anctthonship between them,
including inverse operations and hierarchy of opena (fractions)
AN b Order fractions
AN b Compare fractions (and decimals)
AN a Use the four operations with fractions
AN b Find equivalent fractions, cancel fractionsgd aise mixed numbers
AN b Convert between mixed numbers and impropetifvas

PRIOR KNOWLEDGE

Multiplication facts

Ability to find common factors

A basic understanding of fractions as being ‘pafts 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

Find fractions of amounts

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

Multiple 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 pizzas between 3 people
Solve word problems involving fractions and retd [problems, eg finding the perimeter of a
shape with sides with fractional measurements

Link fractions with probability questions

NOTES

Regular revision of fractions is essential

Demonstrate how to use the fraction button on eutatior, in order to be able to check solutions
Use real-life examples whenever possible

Functional Elements — include practice of fractemithmetic in problems in context

UG023374 Scheme of Work — Edexcel GCSE Applicatmfidathematics (2AMO01) — Issue 1 — September 2010 13



Module 5 APPLICATIONS Time: 4 — 6 hours

Tier: Foundation — Unit 1

Content: Fractions, decimals and percentages

AN f Convert between fractions, decimals and petiagss

AN f Use fractions, decimals and percentages topaymproportions
AN h Find a fraction of a quantity

AN h Express a number as a fraction of another rumb

AN g, h Use percentages

AN h Express a given number as a percentage ohanot

AN h Interpret fractions, decimals and percentagesperators
AN h Find a percentage of a quantity

AN m Use calculators effectively and efficiently

PRIOR KNOWLEDGE

Four operations of number

The concepts of a fraction and a decimal

Number complements to 10 and multiplication tables
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 redits
Convert between fractions decimals and percentages
Write one number as a percentage of another number
Calculate the percentage of a given amount

Find a fraction of a quantity

Write one number as a fraction of another number

Use percentages to solve problems

Convert between fractions, decimals and percentagi@sd percentage change
Find a percentage of a quantity in order to in@eadecrease
Use percentages in real-life situations

price after VAT

profit or loss

simple interest

income tax calculations

annual rate of inflation

O O O0OO0oOo

DIFFERENTIATION & EXTENSION

14

Consider fractional percentages of amounts, edf42:9.125 48_

Consider percentages which convert to recurringntkgds (eg 3331- %), and situations which lead

to percentages of more than 100%

Use fraction, decimal and percentage dominos twviome cards

Investigate the many uses made of percentageg;party in the media

Practise the ability to convert between differiemins

Use a mixture of calculator and non-calculator rod¢h

Use functional skills questions to look at questioncontext

Combine multipliers to simplify a series of percagg changes

Use problems which lead to the necessity of rounthrthe nearest penny, eg real-life contexts
Investigate comparisons between simple and compimdecst calculations
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NOTES
Use Functional Elements questions using fractiegs. off the list price when comparing
4

different sale prices
Keep using non-calculator methods, eg start widb 1then 1% in order to required percentages
Use plenty of practical examples that can be linkedunctional Elements, eg VAT calculations
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Module 6 APPLICATIONS Time: 4 — 6 hours

Tier: Foundation — Unit 1

Content: Algebraic manipulation COMMON
AA a Simplify terms, products and sums

AA a Multiply a single term over a bracket

AA a Take out common factors

AA a Substitute into given expressions and formulae

AA a Use squares and cubes to write expressions

AA a Use index laws to simplify expressions

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 pairadkets, 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

DIFFERENTIATION & EXTENSION

Expand algebraic expressions involving a pair atkets

Use formulae from science and mathematics; eg?C + 30

Look at patterns in games like ‘frogs’, eg Totalve®=Rx G +R+ G

Look at methods to understand expressions, eg #nerb’ boys and ¢ girls in a class, what is

the total t’ number of students in the class

Further work, such as collecting like terms invotyinegative terms, collecting terms where each
term may consist of more than one letter, aly-8 4ab

NOTES

16

Emphasise correct use of symbolic notation, ég&her than ¥ x°
Present all work neatly, writing out the questionth the answers to aid revision at a later stage
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Module 7 APPLICATIONS Time: 4 — 6 hours

Tier: Foundation — Unit 1

Content: Financial and business applications

AF a Carry out calculations relating to enterprisaying and borrowing, appreciation
and depreciation

AF b Use mathematics in the context of personal @ombestic finance including loan

repayments, budgeting, RP1 and CPI, loan ratecammnission
AN g Use multipliers for percentage change, inatgdsimple and compound interest

AN i Find proportional change

AN m Use calculators effectively and efficiently

AF c Use spreadsheets to model financial situations
AFd Construct and use flow charts (financial)

PRIOR KNOWLEDGE
Four operations of number
The concepts of a fraction and a decimal
Number complements to 10 and multiplication tables
Awareness that percentages are used in everyday lif

OBJECTIVES
By the end of the module the student should betable
« Use percentages to solve problems
» Convert between fractions, decimals and percentagi#sd percentage change
* Find a percentage of a quantity in order to in@easdecrease
» Use percentages in real-life situations
— price after VAT
— profit or loss
— simple and compound interest
— income tax calculations
— annual rate of inflation
» Use percentages and multipliers for savings, barmgwexchange rates
* Use simple index numbers (RPI and CPI)
» Use spreadsheets to model a financial problem dgditu
* Construct a flow chart
* Use a flow chart

DIFFERENTIATION & EXTENSION
Use a mixture of calculator and non-calculator rod¢h
Use functional skills questions to look at questioncontext
Combine multipliers to simplify a series of percagg changes
Use problems which lead to the necessity of rounthrthe nearest penny, eg real-life contexts

NOTES
Use plenty of practical examples that can be tinkeFunctional Elements, eg VAT calculations
Newspapers and the internet can be a sourceasfdial information for comparison and
discussion
Investigate comparisons between simple and compmueist calculations
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Module 8 APPLICATIONS Time: 4 — 6 hours
Tier: Foundation — Unit 1
Content: Linear equations and inequalities COMMON

AA b Set up simple equations

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

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

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

AA b Set up and solve simple inequalities in one vaeabl

PRIOR KNOWLEDGE:
Experience of finding missing numbers in calculasio
The idea that some operations are the reversechfaher
Experience of using letters to represent quantities
Be able to draw a number line
An understanding of fractions and negative numbers

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

DIFFERENTIATION & EXTENSION

Derive equations from practical situations (suchfiaging unknown angles in polygons or
perimeter problems)

Solve equations where manipulation of fractionsl(iding 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
Remind students of the need to set their work @marly, keeping the equal signs in line
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Module 9 APPLICATIONS Time: 3 —5 hours

Tier: Foundation — Unit 1

Content: Linear graphs andy =mx + ¢ COMMON

AAd Use the conventions for coordinates in thepla

AAd Plot points in all four quadrants

AAd Find the midpoint of a line segment

AAe Draw, label and scale axes

AA e Recognise (when values are given farand c) that equations of the form
y =mx+ c correspond to straight-line graphs in the coordimdane

AAe Understand that the formm= mx + c represents a straight line and tinats the
gradient of the line andis the value of thg-intercept

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

AA | Find the gradient of a straight line from aagh

AA | Find gradients of linear functions

AA | Interpret gradients in context

PRIOR KNOWLEDGE

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 midpoint of a line segm

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 problesgsconversion 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 thntequation of the line
Recognise linear graphs and hence when data magdeect

Link to graphs and relationships in other subjeets, ie science, geography etc
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Module 10 APPLICATIONS Time: 5 -7 hours
Tier: Foundation — Unit 1
Content: Angle facts and geometric shapes COMMON

AG a Basic angle facts on a straight line, at afpan a straight line, vertically opposite
angles

AG b, ¢ Properties of triangles and quadrilaterals

AG b Understand and use the sum of angles inrgleas 180°

AG Db Give reasons for angle calculations

AG b Angles associated with intersecting lines

PRIOR KNOW LEDGE
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 (scalenesteles, 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 (trajpez, 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
Use lots of practical drawing examples to helpsiitate properties of various shapes
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Module 11 APPLICATIONS Time: 3 — 4 hours
Tier: Foundation — Unit 1
Content: Line and rotational symmetry COMMON

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

AGd Start the line of reflective symmetry as ageralgebraic equation

AGd 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 symmepngstions
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Module 12  APPLICATIONS Time: 1 — 2 hours
Tier: Foundation — Unit 1
Content: Circles COMMON

AG h Recall names and definitions of parts of aleir
AG h Draw circles accurately
AG h Understand related circle terms such as seoie@nd 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
Students should present working clearly acclrately
Draw lines and circles using an HB pencil
A sturdy pair of compasses is essentialsgrade equipment is advisable
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Module 13  APPLICATIONS Time: 3 =5 hours

Tier: Foundation — Unit 1

Content: Area and perimeter COMMON
AG o Recall and use formulae to find the areaiahtyles, rectangles, parallelograms
AG o Find the area of a trapezium

AG o Find the perimeter and area of shapes made tiiangles and rectangles

AG o Find the surface area using rectangles and triangle

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 Bj€cts

OBJECTIVES
By the end of the module the student should betable

Use the area formulae for triangles, rectanglesligédograms and trapeziums
Be able to find the perimeter and area of a comgainape
Be able to find the surface area of shapes usintargles and triangles

DIFFERENTIATION & EXTENSION

Further problems involving combinations of shapes

Use compound shape methods to investigate the afeéiser standard shapes, eg kites

Practical activities, eg using estimation and aatumeasuring 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 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

Functional Elements — ensure that students getylainpractice in using perimeter and area in
solving problems possibly incorporating cost of,dgample, carpeting a room, covering parts of
a garden with lawn
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Module 14 APPLICATIONS Time: 2 — 4 hours

Tier: Foundation — Unit 1
Content: Reading scales and converting units
AM a Interpret scales on a range of measuringunsénts, and recognise the inaccuracy

of measurements
AM f Measure and draw lines
AM b Convert measurements from one unit to another
AM c Make sensible estimates of a range of measures

PRIOR KNOWLEDGE
An awareness of the imperial system of measures
Strategies for multiplying and dividing by 10 (foonverting metric units)

OBJECTIVES
By the end of the module the student should betable
« Interpret scales on a range of measuring instrusnanluding mm, cm, m, km, Ind, |, mg, g,
kg, tonnes, °C
* Indicate given values on a scale
« Know that measurements using real numbers depemdthe choice of unit
* Recognise that measurements given to the nearedt whit may be inaccurate by up to one half
in either direction
« Convert units within one system
» Convert metric units to metric units (Metric equars should be known)
« Convert imperial units to imperial units (NB: Comsi®n between imperial units will be given)
e Convert between metric and imperial measures
« Know rough metric equivalents of pounds, feet, mif@nts and gallons, ie
Metric Imperial
1 kg = 2.2 pounds
1.75 pints = 1 litre

4.9 = 1 gallon
8 km = 5 miles
30 cm =1 foot

Estimate measurements

DIFFERENTIATION & EXTENSION
Use a practical activity by collecting assortedrgslay items and weighing and measuring to
check the estimates of their lengths, weights admes
Use the internet to find the weights, volumes agiglhits of large structures such as buildings,
aeroplanes and ships
Take the opportunity to do some real measuringyeding around school
Use conversions for height and weight of studerass, bridges. Combine with simple scales such
as 1 cmto 1 m for classrooms, playing fields aedrboms. Ask students to draw a plan of their
bedrooms including the furniture

NOTES
Measurement is essentially a practical activity
Use a range of everyday objects to bring reatitiessons
Use Functional Elements as a source of practotalities
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Module 15 APPLICATIONS Time: 2 — 4 hours

Tier: Foundation — Unit 1

Content: Similarity and congruence COMMON
AG e Identify shapes which are similar

AG e Identify shapes which are congruent

AG e Understand what makes two shapes similar mgrcent
AG e Recognise that enlargements preserve angledblgngth
AG e Understand the relationship between lengtissnmlar figures

PRIOR KNOWLEDGE
The mathematical names of triangles and angles
Terms ‘perpendicular’, ‘parallel” and ‘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 APPLICATIONS Time: 3 —5 hours
Tier: Foundation — Unit 1
Content: Collecting data

AS d Understand and use statistical problem solgnogess (handling data cycle)
AS e Design an experiment or survey, identifyinggible sources of bias

ASf  Design data-collection sheets distinguishiegNgen different types of data
AS g Extract data from publications, charts, talaed lists

AS h  Design, use and interpret two-way tables fecréte and grouped data

PRIOR KNOWLEDGE
An understanding of why data needs to be collected
Experience of simple tally charts
Some idea about different types of graphs
Experience of inequality notation and signs

OBJECTIVES
By the end of the module the student should betable
e Specify the problem and plan
« Decide what data to collect and what statisticalysis is needed
» Collect data from a variety of suitable primary astondary sources
» Use suitable data collection techniques
* Process and represent the data
* Interpret and discuss the data
* Understand how sources of data may be biased
» Identify which primary data they need to collectiam what format, including grouped data
* Consider fairness
« Design a question for a questionnaire
» Criticise questions for a questionnaire
« Design and use data-collection sheets for grougisdrete and continuous data
e Collect data using various methods
» Sort, classify and tabulate data and discrete otirmoous quantitative data
* Group discrete and continuous data into classviateiof equal width
» Extract data from lists and tables
» Design and use two-way tables for discrete andpgdulata
» Use information provided to complete a two way ¢abl

DIFFERENTIATION & EXTENSION
Carry out a statistical investigation of their owngluding designing an appropriate means of
gathering the data
Some guidance needs to be given to stop studentssicly limited investigations, eg favourite
football team
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NOTES
For Functional Elements activities, it is worthleoting data at different times of the day, eg to
compare types of shopper in a centre. Get data lfraiiday brochures to compare resorts for
temperature, rainfall and type of visitor
Emphasise the differences between primary and secpulata. Mayfield High data can be used
as an example of secondary data
Discuss sample size and mention that a census igtthle population. In the UK, the census is
every year that ends in ‘1", so the next censurs 2011
If students are collecting data as a group, they #nould use the same procedure
Emphasise that continuous data is data that isunsdseg temperature
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Module 17 APPLICATIONS Time: 3 —5 hours
Tier: Foundation — Unit 1
Content: Charts and graphs

AS k Produce charts and diagrams for categoricdh dacluding bar chart and
pictograms

AS | Produce and interpret diagrams for ungrouped desaremerical data, including
vertical line charts and stem and leaf diagrams

ASm Produce and interpret diagrams for groupecrelis data and continuous data

AS | Compare distributions and make inferences

PRIOR KNOWLEDGE
An understanding of why data needs to be colleatetisome idea about different types of graphs

OBJECTIVES
By the end of the module the student should betable
e Draw:

o Pictograms
o Bar charts
o Frequency diagrams for grouped discrete data,
o Line (vertical) graphs
o Frequency polygons for grouped data
o Composite bar charts

o Comparative and dual bar charts
* Interpret:
0 composite bar charts
o stem and leaf diagrams
0 scatter graphs
o frequency polygons
» From pictograms, bar charts, line graphs and hiatog with equal class intervals:
o read off frequency values
o calculate total population
o find greatest and least values
» Recognise simple patterns and characteristic oglshiips in bar charts, line graphs and frequency
polygons
* Use comparative bar charts to compare distributions

DIFFERENTIATION & EXTENSION
Carry out a statistical investigation of their oamd use an appropriate means of displaying the
results
Use a spreadsheet to draw different types of graphs
Collect examples of charts and graphs in the metliah have been misused, and discuss the

implications
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NOTES
Reiterate that clear presentation with axes cdyréadbelled is important, and to use a ruler to
draw straight lines
Stem and leaf diagrams must have a key
Show how to find the median and the mode from m sted leaf diagram
Make comparisons between previously collected data
Encourage students to work in groups and preseitdharts (useful display material for
classrooms/corridors)
Use Excel Graph wizard
Consider Functional Elements by comparing rairdialirts, distributions of ages in cinemas etc
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Module 18 APPLICATIONS Time: 3 — 4 hours
Tier: Foundation — Unit 1
Content: Pie charts

AS k Produce and interpret charts and diagramedtagorical data (pie charts)

PRIOR KNOWLEDGE
Measuring and drawing angles
Fractions of simple quantities

OBJECTIVES
By the end of the module the student should betable
* Represent data in a pie chart
* Interpret data in a pie chart
* Understand that the frequency represented by qmnekng sectors in two pie charts is dependent
upon the total populations represented by eacheopie charts
* From pie charts
o work out amounts for each category
o0 calculate the total population
o find greatest and least values

DIFFERENTIATION & EXTENSION
Use this module to refresh memories on frequendytally tables
Practise the ability to divide by 20, 30, 40, 60 e
This can be delivered as a practical module thakilead to wall display. Remind students about
bias, eg only asking their friends which band thies
Compare pie charts for, eg boys and girls, to ifiesimilarities and differences
Ask students to combine two pie charts

NOTES
Angles for pie charts should be accurate to wifin
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Module 19 APPLICATIONS Time: 5 -7 hours

Tier: Foundation — Unit 1

Content: Averages and range

AS p Calculate median, mean, range, mode and modal class

AN m Use calculators efficiently and effectivelgcluding statistical functions

AS | Produce and interpret diagrams for ungroupedreite numerical data including

(ordered) stem and leaf diagrams

PRIOR KNOWLEDGE
Midpoint of a line segment
Addition and subtraction
Different statistical diagrams

OBJECTIVES
By the end of the module the student should betable
» Calculate the mean, mode, median and range foratiésdata
» Calculate the mean, mode, median and range froondered stem and leaf diagram
* Produce an ordered stem and leaf diagram
» Calculate the modal class and interval containigmedian for continuous data
» Calculate the mean, median and mode from a frequ=ide
» Estimate the mean of grouped data using the meivat value
* Compare the mean and range of two distributions
* Recognise the advantages and disadvantages beatvaasures of average
» Calculate the mean of a small data set, usingppeoariate key on a scientific calculator

DIFFERENTIATION & EXTENSION
Find the mean for grouped continuous data with uakdass intervals

Collect continuous data and decide on appropried@d]l) class intervals, then find measures of

average

Use the statistical functions on a calculator epeeadsheet to calculate the mean for continuous

data

NOTES

Ask class to do their own survey with data collectsheets, eg to find the average number of

children per family in the class

The internet and old coursework tasks are a ricincgoof data to work with, eégecond-Hand Car

Sales Mayfield Highdata etc
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Module 20 APPLICATIONS Time: 4 — 5 hours

Tier: Foundation — Unit 1

Content: Scatter graphs, correlation and time series

AS q Recognise correlation and draw and/or use laidest fit by eye, understanding
and interpreting what these represent, appreci#tiagcorrelation does not imply
causality

AS o Work with time series including their grapHiogpresentation

ASi Look at data to find patterns and exceptions

AF c Use spreadsheets to model statistical sitasitio

PRIOR KNOWLEDGE

Plotting coordinates and scale

The concept of a variable

Recognition that a change in one variable can affeather
Linear graphs

OBJECTIVES
By the end of the module the student should betable

Draw and produce a scatter graph

Look at data to find patterns and exceptions

Distinguish between positive, negative and zeroetation using lines of best fit
Interpret correlation in terms of the problem

Understand that correlation does not imply causalit

Draw lines of best fit by eye and understand whay trepresent

Use a line of best fit to predict values of onaafale given values of the other variable
Be able to work out time series, draw time serieplys

Use spreadsheets to model a statistical situation

DIFFERENTIATION & EXTENSION

Vary the axes required on a scatter graph to lseitbility of the class

Carry out a statistical investigation of their ownluding designing an appropriate means of
gathering the data, and an appropriate means piagliag the results, eg height and length of arm
Use a spreadsheet, or other software, to prodattesdiagrams/lines of best fit

Investigate how the line of best fit is affectedtbg choice of scales on the axes, eg use car data

with age and price of the same make of car

NOTES

32

The line of best fit should pass through the coat# representing the mean of the data
Label all axes clearly and use a ruler to dravstadlight lines
Remind student the line of best fit does not nemdly go through the origin of the graph
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Unit 2: Applications 2 - Foundation

Centres may wish to teach this unit alongside Wnitthey 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 masi¢hat it allows a full analysis of the papemgsi
ResultsPlus before students are prepared for aop@sssit (one resit per unit is permitted).

In addition, some centres that traditionally orgartheir 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 APPLICATIONS Time: 3 — 5 hours
Tier: Foundation — Unit 2

Content: Integers, decimals and fractions COMMM

AN a Add, subtract, multiply and divide integenmsdtions and decimals with a calculator

AN a Understand and use number operations ancttagonships between them,
including inverse operations and hierarchy of opena

AN a Solve a problem involving division by a decima

AN b Recall the fraction to decimal conversion arniliar simple fractions

AN b Convert between fractions and decimals

AN a Find reciprocals

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 dividiwhole 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 (BIEBYIA
e Add, subtract, multiply and divide integers, negatnumbers, decimals and fractiowgth a
calculator
* Check answers to a division sum using multipliagateg use inverse operations
« Convert between fractions and decimals

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
Functional Elements — ensure that students getylefipractice solving problems in context
involving the arithmetic of integers, decimals drattions
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Module 2 APPLICATIONS Time: 3 =5 hours

Tier: Foundation — Unit 2

Content: Real-life graphs

AA k Construct linear functions from real-life pihdeins and plotting their
corresponding graphs

AA N Discuss, plot and interpret graphs (which ni@y non-linear) modelling real
situations including journeys/travel graphs

AM d Understand and use compound measures inclsiegd

PRIOR KNOWLEDGE

Experience at plotting points in all quadrants
Experience at labelling axes and reading scales
Knowledge of metric units

Know that 1 hour = 60 mins, 1 min = 60 seconds
Know how to find speed

Know how to read scales, draw and interpret graphs

OBJECTIVES
By the end of the module the student should betable

Read bus and train timetables

Convert between 12-hour and 24-hour clock times

Draw distance time graphs

Calculate speed

Interpret distance time graphs and solve problems

Draw graphs representing ‘real’ examples likerfilia bath/containers

Interpret and draw linear graphs, including coniergiraphs, fuel bills etc

Solve problems relating to mobile phone bills wiked charge and price per unit

Interpret non-linear graphs like the number of cares vending machine at times throughout the
day

DIFFERENTIATION & EXTENSION

Use open ended questions that test student avearehehat intersections mean, eg mobile phone
bills

Use spreadsheets to generate straight-line geaphpose questions about gradient of lines

Use ICT packages or graphical calculators to dsmaight line graphs and quadratic graphs

Draw and interpret non-linear curves

Make up a graph and supply the commentary for it

Ask students to plan and cost a holiday from alwoe

NOTES
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Clear presentation is important with axes clekbelled

Students need to be able to recognise linear grapt also be able to recognise when their graph
Is incorrect

Link graphs and relationships in other subjecasreg science, geography

Students should have plenty of practice interpgelinear graphs for Functional Elements
problems
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Module 3 APPLICATIONS Time: 3 — 4 hours

Tier: Foundation — Unit 2
Content: Trial and improvement
AA Find approximate solutions of equations using syate trial and improvement

AN m Use calculators effectively and efficiently

PRIOR KNOWLEDGE
Substituting numbers into algebraic expressions
Dealing with decimals on a calculator
Comparing/ordering decimals

OBJECTIVES
By the end of the module the student should betable
* Solve algebraic equations involving squares an@subge + X = 40

* Solve real life problems on areas and volumeshedength of a rectangular room is 2 m longer
than the width. If the area is 30 m?, find the \widt

DIFFERENTIATION & EXTENSION
Can look at various calculator functions like ‘sppieoot’ and ‘cube root’
Introduce by trial and improvement
Solve functions of the form =x*-5

X
NOTES
Students should be encouraged to use their cabcukticiently by using the ‘replay’ or
ANS/EXE function keys
Students need to take care when entering negadlvesyto be squared
Students should write down all the digits on themaiculator display and only round the final
answer to the required degree of accuracy
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Module 4 APPLICATIONS Time: 3 — 6 hours

Tier: Foundation — Unit 2

Content: Ratio and proportion COMMON
AN | Divide a quantity in a given ratio

AN k Solve word problems about proportion and ratio

AN k Understand and use direct proportion

AAm Recognise and use graphs that illustrate direcpprton

AA m Use and interpret maps and scale drawings

PRIOR KNOWLEDGE

Fractions and decimals

OBJECTIVES
By the end of the module the student should betable

Appreciate that, eg the ratio 1:2 represenend 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 thgary method or by proportional change
(from a table of values or a word problem)

Work out the real distance from a map, eg findrded distance represented by 4 cm on a map
with scale 1:25 000

DIFFERENTIATION & EXTENSION

Harder problems involving multi-stage calculations

NOTES
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Students often find three-part ratios difficult

Link ratios given in different units to metric aimdperial units

Use Functional Elements as a source of practicdlvdes for practising scale drawing and
finding ‘real life’ distances from maps
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Module 5 APLICATIONS Time: 4 — 6 hours

Tier: Foundation — Unit 2

Content: Solving linear inequalities COMMON

AA b Set up linear inequalities in one variable

AA f Solve simple linear inequalities in one valmland represent the solution set on a
number line

AA f Use the correct notation to show inclusive axdlusive 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 pnésige 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 stgpinequalities on a number line, eg a solid
circle to show inclusion of a point, an empty a@rtd show exclusion of a point
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Module 6 APPLICATIONS Time: 3 — 6 hours
Tier: Foundation — Unit 2
Content: Substitution and formulae COMMON

AAc Substitute numbers into a formula

AA c Substitute positive and negative numbers @xpressions such ag’3+ 4 and &°

AAc Use formulae from mathematics and other subjegpressed initially in words and
then using letters and symbols

AAc Derive a formula, including those with squacabes and roots

PRIOR KNOWLEDGE
Understanding of the mathematical meaning of thedevexpression, simplifying, formulae and
equation
Experience of using letters to represent quantities
Substituting into simple expressions using words
Using brackets in numerical calculations and remg\rackets 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
e Substitute positive and negative numbers into stnafijebraic formulae
* Substitute positive and negative numbers into algelformulae involving powers
» Simple change of subject of a formula, eg rearrahgdormula for converting Centigrade into
Fahrenheit into a formula that converts Fahrenh&tCentigrade
* 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

NOTES
Emphasise good use of notation, efp Bheans X ax b
Students need to be clear on the meanings of thésvexpression, equation, and formula
Show a linear equation first and follow the sanepstto rearrange a similarly structured formula
Link with formulae for area, volume, and surfaceaar
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Module 7 APPLICATIONS Time: 3 — 5 hours

Tier: Foundation — Unit 2

Content: Using graphs to solve equations COMMON
AA i Generate points and plot graphs of quadraticcfions

AAi Find approximate solutions of a quadratic egprafrom the graph of the

corresponding quadratic function

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
e Solve a quadratic equation by reading the rootshafk-axis from the graph of that equation

DIFFERENTIATION & EXTENSION
Plot graphs of the formp = mx+ ¢ where the student has to generate their own tatdedraw out
their own axes
Use a spreadsheet to generate straight-line graphs)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 APPLICATIONS Time: 3 — 5 hours
Tier: Foundation — Unit 2
Content: Angle facts and polygons COMMON

AG b Properties of triangles and quadrilaterals
AG b Understand some simple geometric proofs
AG b Mark parallel lines on a diagram

AG b Angles associated with parallel lines

AG b, e Give reasons for angle calculation

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 (scalenesiseles, equilateral, right-angled, obtuse, and
acute)
* Prove the angle sum in a triangle is 180° and expl@ay the angles inside a quadrilateral add up
to 360°
» Use the angle properties of a triangle to find mgangles
* 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 anglesarallel lines to find missing angles

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 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 APPLICATIONS Time: 2 — 5 hours
Tier: Foundation — Unit 2
Content: Similarity and congruence COMMON

AG e Understand congruence and similarity includimgrelationship between lengths in
similar shapes

PRIOR KNOWLEDGE
The mathematical names of triangles and angles
Understanding of the terms perpendicular, paratel arc
Transformations (particularly enlargements) (Unit 1

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
e Use similarity or congruence to solve problems

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 templates to draw tessabafow use a tracing paper template)
Link angles in a polygon to explain why some shajmesr do not tessellate
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Module 10 APPLICATIONS Time: 6 — 7 hours

Tier: Foundation — Unit 2

Content: Pythagoras’ theorem COMMON
AG f Understand, recall and use Pythagoras’ theaneaD

AAd Calculate the length of a line segment

AN m Use calculators effectively and efficiently

PRIOR KNOWLEDGE

Names of triangles and quadrilaterals and theinmsgtries
Properties of rectangles, parallelograms and thesng
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 gdtythagoras’ theorem

Find the distance between two coordinates usingagras’ theorem

Give answers as decimals for Pythagoras problems

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

44

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

A useful mnemonic for remembering Pythagoras isigé8¢ 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  APPLICATIONS Time: 3 =5 hours

Tier: Foundation — Unit 2

Content: Circles COMMON

AGn Find circumferences of circles and areas enclogadrbles, recalling relevant
formulae

AGn Find the perimeter and area of semi circles andteueircles

AA o Estimate areas of irregular shapes

PRIOR KNOWLEDGE

Perimeter and area (Unit 1)
Formulae and substitution

OBJECTIVES
By the end of the module the student should betable

Use the ratio between the circumference and dianmsetdways constant for a circle @
Use the formula for circumference and area of @eir

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

Estimate areas of irregular shapes

DIFFERENTIATION & EXTENSION

Extend to areas of sectors and length of arc (ndtaundation tier)
Extend to areas on maps

NOTES

‘Now! | Know Pi’ is a good way to learn the approxate 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 circunmfeeeand area of a circle

Also ‘Cherry Pie Delicious’ i€ = zD and ‘Apple Pies are too’ i = zr?

Final answers rounded to the required degree afracy

When estimating areas, start with finding the aoéa leaf or similar object and counting squares
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Module 12  APPLICATIONS Time: 3 — 5 hours

Tier: Foundation — Unit 2

Content: Surface area and volume COMMON

AGn Find the surface area of a cylinder

AG o Find the surface area of simple shapes (prismagubke formulae for triangles and
rectangle

AGp Calculate the volumes of right prisms, including thangular prism, and shapes
made from cubes and cuboids

AGp Recall and use the formula for the volume of a alibo

AG p Find the volume of a cylinder

AGp Find the volume of a compound solid

AM b Convert between metric area measures

AM b Convert between metric volume measures and betmetic measures of volume
and capacity

AM d Understand and use compound measures in familiatests

PRIOR KNOWLEDGE

Perimeter and area (Unit 1)

Surface area (Unit 1)

Knowledge of names and properties of 3-D solids
Formulae and substitution

OBJECTIVES
By the end of the module the student should betable

Solve problems involving the volume and surfacea afea cylinder

Solve problems involving the volume and surfaca aferight prisms

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

Convert between metric area measures

Convert between metric volume measures

Convert between metric measures of volume and dgpac

DIFFERENTIATION & EXTENSION

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

NOTES

46

Use a tower of coins to model the volume of a ddn

Final answers rounded to the required degree afracy

Need to constantly revise the expressions for ar@alume of shapes

Students should be aware of which formulae areherrélevant page on the examination paper
and which they need to learn

Functional Elements — ensure that students gettjme in solving problems involving volumes
and surface areas
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Module 13 APPLICATIONS Time: 2 — 4 hours
Tier: Foundation — Unit 2

Content: 3-D shapes

AGIi Use 2-D representations of 3-D shapes

PRIOR KNOWLEDGE:
The names of standard 2-D and 3-D shapes

OBJECTIVES
By the end of the module the student should betable

* Identify and name common solids: cube, cuboid nhcidr, prism, pyramid, sphere and cone
* Know the terms face, edge and vertex

e Use 2-D representations of 3-D shapes

e Use isometric grids

* Draw nets and show how they fold to make a 3-Ddsoli

« Understand and draw front and side elevations éantsf shapes made from simple solids
« Given the front and side elevations and the plaa sxdlid, draw a sketch of the 3-D solid

DIFFERENTIATION & EXTENSION
Make solids using equipment such as clixi or mlir-
Draw shapes made from multi-link on isometric paper
Build shapes from cubes that are represented in 2-D
Euler’'s theorem
A useful topic for a wall display — students tandike to draw 3-D shapes and add interest by
using a mixture of colours in the elevations

NOTES

Accurate drawing skills need to be reinforced
Some students find visualising 3-D object difficgth using simple models will help
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Module 14 APPLICATIONS Time: 3 =5 hours
Tier: Foundation — Unit 2
Content: Bearings and accurate drawings

AG k Draw triangles and other 2-D shapes usindgex rpair of compasses and a
protractor

AG b Understand and use the angle properties allpband intersecting lines, and
quadrilaterals

AM e Understand and use bearings

AG | Use and interpret maps and scale drawings

PRIOR KNOWLEDGE
The ability to use a ruler and a protractor
Know that angles in a triangle add up to 180°
Know that angles at a point on a straight line $arh80°
Know that a right angle = 90°

OBJECTIVES
By the end of the module the student should betable
» Make accurate drawing of triangles and other 2-8psls using a ruler and a protractor
* Make an accurate scale drawing from a diagram
e Use bearings to specify direction
e Use three figure bearings to specify direction
* Mark on a diagram the position of poBigiven its bearing from poimk
* Give a bearing between the points on a map or cqdda
* Given the bearing of poi from pointB, work out the bearing @& from A

DIFFERENTIATION & EXTENSION
Practical activities help with the understandingha properties and proofs — games like ‘Guess
who | am?’
Use the angle properties of triangles to find migsingles in combinations of triangles
Explore other properties in triangles, quadrildteeand parallel lines

NOTES
All diagrams should be presently neatly and adelya
Give students a lot of drawing practice, and enagerstudents to check their drawings
Angles should be accurate to within 2° and lengtturate to the nearest mm
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Module 15 APPLICATIONS Time: 3 -5 hours

Tier: Foundation — Unit 2

Content: Constructions

AG | Use straight edge and a pair of compasses tmdstructions
AG m Construct loci

PRIOR KNOWLEDGE:
Knowledge of types of triangle
Knowledge of the difference between a line anegaon

OBJECTIVES
By the end of the module the student should betable
» Use straight edge and a pair of compasses to ddasthconstructions such as:
— Construct a triangle
— Construct an equilateral triangle
— Understand, from the experience of constructingnthteat triangles satisfying SSS, SAS,
ASA and RHS are unique, but SSA triangles are not
— Construct the perpendicular bisector of a givea lin
— Construct the perpendicular from a point to a line
— Construct the bisector of a given angle
— Construct angles of 60°, 90°, 30°, 45°
— Draw parallel lines
— Construct diagrams of everyday 2-D situations imva rectangles, triangles,
perpendicular and parallel lines
« Draw and construct diagrams from given instructions
— Arregion bounded by a circle and an intersecting li
— A given distance from a point and a given distanom a line
— Equal distances from 2 points or 2 line segments
— Regions which may be defined by ‘nearer to’ or &es than’
— Find and describe regions satisfying a combinadidioci

DIFFERENTIATION & EXTENSION
Try to do this module as practically as possiblmgiseal life situations, eg horses tethered to
ropes, mobile phone masts etc
Use the internet to source ideas for this module
Use loci problems that require a combination of loc

NOTES
All constructions should be presently neatly aocuaately
A sturdy pair of compasses is essential
Construction lines should not be erased as they galuable method marks
All lines should be correct to within 2 mm and ksgcorrect to 2°
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Module 16 APPLICATIONS Time: 7 — 9 hours

Tier:

Foundation — Unit 2

Content: Probability

AS a
AS c
AS Db

ASr

AS s

Understand and use the vocabulary of prolalitid probability scale
Understand and use estimates or measuresladlglity from relative frequency
Understand and use theoretical models forgitibes including the model of
equally likely outcomes

Understand that when a statistical experimergpgated there will usually be ,
different outcomes, and that increasing samplegérerally leads to better
estimates of probability and population charactiess

Discuss and start to estimate risk

PRIOR KNOWLEDGE

Elementary fractions decimals and percentages
Ability to read from a two-way table

OBJECTIVES
By the end of the module the student should betable

Distinguish between events which are: impossilbiikaly, even chance, likely, and certain to
occur

Mark events and/or probabilities on a probabilitgle of 0 to 1

Write probabilities in words, fractions, decimalglgpercentages

Find the probability of an event happening usirgptietical probability

Find the probability of an event happening usirgtiee frequency

Estimate the number of times an event will occiverythe probability and the number of trials
List all outcomes for single events systematically

List all outcomes for two successive events systealty

Use and draw sample space diagrams

Add simple probabilities

Compare experimental data and theoretical proligsili

Compare relative frequencies from samples of difiesizes

Identify threats that may have an effect on theoue of an event

Understand and use decision tree diagrams to dstitma effect of risk

Begin to use estimates of costs and probabilities

DIFFERENTIATION & EXTENSION

Use this as an opportunity for practical work

Experiments with dice and spinners

Show sample space for outcomes of throwing two (B6eoutcomes)

Use ‘the horse race’/drawing pins/let students nthke& own biased dice and find experimental
probability

NOTES

50

Students should express probabilities as fractipgcentages or decimals
Probabilities written as fractions don’t need tocheacelled to their simplest form
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Foundation course objectives (1MAO)

Unit 1

Number

AN a Multiply and divide by negative numbers

AN a Multiply or divide any number by powers of EHhd any number by a number
between 0 and 1

AN a Add and subtract decimal numbers

AN a Divide by a decimal by transforming it to aplem involving division by an
integer

AN a Use brackets and the hierarchy of operations

AN a Use one calculation to find the answer to heot

AN a Understand and use number operations ancttagonship between them,
including inverse operations and hierarchy of opi@na (fractions)

AN a Use the four operations with fractions

AN a, d Understand place value and round to theaséateger and to a given power of 10

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

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

AN b Order integers

AN b Write decimal numbers in order of size

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

AN b Order fractions

AN b Compare fractions (and decimals)

AN b Find equivalent fractions, cancel fractionsgd aise mixed numbers

AN b Convert between mixed numbers and impropetitsas

AN b Use index notation and index laws for multtglion and division of integer powers
and powers of powers

AN b Use index laws to simplify and calculate tlue of numerical expressions
involving multiplication and division of integers

AN c Understand even, odd and prime numbers

AN c Find factors and multiples of numbers

AN c Find common factors and common multiples

AN c Understand index notation for powers of 1Qyasgs and cubes

AN d Check and estimate answers to problems usiegers

AN d Round to a given number of significant figuessl decimal places

AN f Convert between fractions, decimals and peiages

AN f Use fractions, decimals and percentages topaenproportions

AN g Use multipliers for percentage change, inatgdsimple and compound interest

AN g, h  Use percentages

AN h Find a fraction of a quantity

AN h Find a percentage of a quantity

AN h Express a number as a fraction of another rumb

AN h Express a given number as a percentage ohanot

AN h Interpret fractions, decimals and percentagesperators

AN i Find proportional change

AN m Use calculators effectively and efficiently
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Financial and Business Applications

AF a Carry out calculations relating to enterprisaying and borrowing, appreciation
and depreciation

AF b Use mathematics in the context of personal @omiestic finance including loan
repayments, budgeting, RP1 and CPI, loan ratecammnission

AF c Use spreadsheets to model financial situations
AFd Construct and use flow charts (financial)
Algebra

AA a Simplify terms, products and sums

AA a Multiply a single term over a bracket

AA a Take out common factors

AA a Substitute into given expressions and formulae

AA a Use squares and cubes to write expressions

AA a Use index laws to simplify expressions

AA b Set up simple equations

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

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

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

AA b Set up and solve simple inequalities in onealde

AAd Use the conventions for coordinates in thepla

AAd Plot points in all four quadrants

AAd Find the midpoint of a line segment

AAe Draw, label and scale axes

AAe Recognise (when values are givenrfoandc) that equations of the forgpn= mx+
c correspond to straight-line graphs in the coordimdane

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

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

AA | Find the gradient of a straight line from aagh

AA | Find gradients of linear functions

AA | Interpret gradients in context
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Geometry and Measures

AG a

AG b
AG b
AG b
AGb, c
AGd
AGd
AGd
AGd
AG e
AGe
AG e
AGe
AG e
AG h
AG h
AG h
AG o
AGo
AG o
AGo
AM a

AM b
AM c
AM f

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

Understand and use the sum of angles ingleas 180°

Give reasons for angle calculations

Angles associated with intersecting lines

Properties of triangles and quadrilaterals

Recognise and visualise reflection and rotaticymmetry of 2-D shapes

Be able to identify and draw lines of reflecti

Start the line of reflective symmetry as a@enalgebraic equation

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

Identify shapes which are similar

Identify shapes which are congruent

Understand what makes two shapes similar mgrcnt

Recognise that enlargements preserve angledblgngth

Understand the relationship between lengtissnmlar figures

Recall names and definitions of parts of aleir

Draw circles accurately

Understand related circle terms such as sewle@nd quarter circle

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

Find the perimeter and area of shapes made thiangles and rectangles

Find the surface area using rectangles aadgies

Interpret scales on a range of measuringunsénts, and recognise the inaccuracy
of measurements

Convert measurements from one unit to another

Make sensible estimates of a range of measures

Measure and draw lines

Statistics and Probability

AS d
AS e
AS f
AS g
AS h
AS i
AS |
AS k
AS k
AS |

AS |

ASm
AS o
AS p
AS q

Understand and use statistical problem solphogess (handling data cycle)

Design an experiment or survey, identifyinggble sources of bias

Design data-collection sheets distinguishiegneen different types of data

Extract data from publications, charts, talaed lists

Design, use and interpret two-way tables fscréte and grouped data

Look at data to find patterns and exceptions

Compare distributions and make inferences

Produce charts and diagrams for categoridal idaluding bar chart and pictograms
Produce and interpret charts and diagramedtagorical data (pie charts)

Produce and interpret diagrams for ungrouped descnemerical data, including
vertical line charts and stem-and-leaf diagrams

Produce and interpret diagrams for ungroupestrete numerical data including
(ordered) stem and leaf diagrams

Produce and interpret diagrams for groupectelis data and continuous data

Work with time series including their grapHiogpresentation

Calculate median, mean, range, mode and noteks

Recognise correlation and draw and/or use loidest fit by eye, understanding and
interpreting what these represent, appreciating tdwarelation does not imply
causality
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Unit 2
Number

AN a Add, subtract, multiply and divide integenmsdtions and decimals with a calculator

AN a Understand and use number operations anctagonships between them,
including inverse operations and hierarchy of opens

AN a Find reciprocals

AN a Solve a problem involving division by a decima

AN b Recall the fraction to decimal conversion arniliar simple fractions

AN b Convert between fractions and decimals

AN k Understand and use direct proportion

AN k Solve word problems about proportion and ratio

AN | Divide a quantity in a given ratio

AN m Use calculators effectively and efficiently

Algebra

AADb Set up linear inequalities in one variable
AAcC Substitute numbers into a formula
AAc Substitute positive and negative numbers @xpressions such ag?3+ 4 and 2°
AA c Use formulae from mathematics and other subjegpressed initially in words
and then using letters and symbols
AA c Derive a formula, including those with squarabes and roots
AAd Calculate the length of a line segment
AA f Solve simple linear inequalities in one val@land represent the solution set on a

number line
AA f Use the correct notation to show inclusive axdlusive inequalities
AA i Find approximate solutions of equations ussygtematic trial and improvement
AAi Generate points and plot graphs of quadraticctions
AA i Find approximate solutions of a quadratic egprafrom the graph of the

corresponding quadratic function

AA k Construct linear functions from real-life pieims and plotting their
corresponding graphs

AAm Recognise and use graphs that illustrate tipemportion

AA m Use and interpret maps and scale drawings

AA N Discuss, plot and interpret graphs (which rbaynon-linear) modelling real
situations including journeys/travel graphs

AAo Estimate areas of irregular shapes
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Geometry and Measures

AG b
AG Db
AG b
AG Db
AG b

AGe, b
AG e

AG f
AGi

AG |
AG K

AG |
AG m
AG n

AG n
AG n
AG o

AG p

AG p
AG p
AG p
AM b
AM b

AM d
AM d
AM e

Properties of triangles and quadrilaterals

Understand some simple geometric proofs

Mark parallel lines on a diagram

Angles associated with parallel lines

Understand and use the angle properties of paralkkintersecting lines, and
quadrilaterals

Give reasons for angle calculation

Understand congruence and similarity includimgrelationship between lengths in
similar shapes

Understand, recall and use Pythagoras’ theanePAaD

Use 2-D representations of 3-D shapes

Use and interpret maps and scale drawings

Draw triangles and other 2-D shapes using a rpkar,of compasses and a
protractor

Use straight edge and a pair of compasses to dkiraotions

Construct loci

Find circumferences of circles and areas enclogadrbles, recalling relevant
formulae

Find the perimeter and area of semi circles andteueircles
Find the surface area of a cylinder

Find the surface area of simple shapes (prismayuke formulae for triangles and
rectangles

Calculate the volumes of right prisms, including thangular prism, and shapes
made from cubes and cuboids

Recall and use the formula for the volume of a aibo
Find the volume of a cylinder

Find the volume of a compound solid

Convert between metric area measures

Convert between metric volume measures and betmwegmnc measures of volume
and capacity

Understand and use compound measures including spee
Understand and use compound measures in familiexts
Understand and use bearings

Statistics and Probability

AS a
AS b

AS c
ASr

AS s

Understand and use the vocabulary of prolyalitid probability scale
Understand and use theoretical models forghitibes including the model of
equally likely outcomes

Understand and use estimates or measuresladlglity from relative frequency
Understand that when a statistical experimentpsated there will usually be
different outcomes, and that increasing samplegérerally leads to better
estimates of probability and population charactiess

Discuss and start to estimate risk
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GCSE in Applications of Mathematics
(2AMO1)

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.

Unit Module Title Est!mated
teaching 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 3
1 5 Percentages 1 4.5
1 6 Algebraic manipulation 5
1 7 Percentages 2 3
1 8 Financial and business applications 4
1 9 Solving linear equations 5
1 10 Linear graphs and=mx+c 6
1 11 Linear programming 6
1 12 Angle facts and geometric shapes 3
1 13 Line and rotational symmetry 2.5
1 14 Simultaneous equations 3
1 15 Measures 3
1 16 Area and perimeter 3
1 17 Similarity and congruence 3
1 18 Collecting data 3
1 19 Displaying data 6
1 20 Averages and range 7
2 1 Integers, decimals and fractions 4
2 2 Compound measures 6
2 3 Trial and improvement 3
2 4 Real-life graphs 3
2 5 Exponential growth and decay 2.5
2 6 Ratio and proportion 3.5
2 7 Solving linear inequalities 5
2 8 Formulae 3.5
2 9 Gradients and tangents 2.5
2 10 Estimating areas 2.5
2 11 Direct and inverse proportion 3.5
2 12 Quadratic functions 4
2 13 Further simultaneous equations 4.5
2 14 Scale drawings 1.5
2 15 2-D and 3-D shapes 3
2 16 Angle facts and polygons 3
2 17 Bearings 1.5
2 18 Similar shapes 4
2 19 Pythagoras’ theorem and trigonometry in 2-D 5 6.
2 20 Pythagoras’ theorem and trigonometry in 3-D 5
2 21 Constructions and loci 4
2 22 Circles, cones, pyramids and spheres 5
2 23 Probability 6
TOTAL 166
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Unit 1: Applications 1 - Higher

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 ap@sssit (one resit per unit is permitted).

In addition, some centres that traditionally orgartheir 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 APPLICATIONS Time: 3 =5 hours

Tier: Higher — Unit 1

Content: Integers, decimals and fractions COMMM

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

AN a Multiply and divide by negative numbers

AN a Multiply or divide any number by powers of 18nd any positive number by a
number between 0 and 1

AN d Round to a given number of significant figutaad decimal places)

AN a Add and subtract decimal numbers

AN a,d Check and estimate answers to problemsppyoximations or inverse operations

AN a
AN a
AN b

AN a
AN b

(decimals)

Use brackets and the hierarchy of operations

Use one calculation to find the answer to heot

Order fractions, understand equivalent frawtiosimplify fractions and divide
fractions

Add, subtract, multiply and divide fractions

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 dividiwhole 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 decintat@s or significant figures

Multiply and divide decimal numbers by whole nungand decimal numbers (up to 2 dp), eg

266.22+ 0.34
Know that, eg 13.5 0.5 =135-5
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DIFFERENTIATION & EXTENSION

Teachers may want to check that students havepgirepriate skills by investigative means, eg
give students five digits say 2, 5, 7, 8 and 1.yTiten need to find

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

More work on long multiplication and division witbbusing a calculator

Estimating answers to calculations involving therfaules

Consideration of mental maths problems with neggbewers 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

64

The expectation for most students doing Higherisi¢ghat 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 pointdiime

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 APPLICATIONS Time: 1 — 4 hours

Tier: Higher — Unit 1

Content: Factors and multiples COMMON
AN c Understand prime numbers

AN c Find factors and multiples of numbers

AN c Find common factors and common multiples

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

PRIOR KNOWLEDGE

Number complements to 10 and multiplication or simn facts
Use a number line to show how numbers relate tb etdeer
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 rootsnobers, 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°

DIFFERENTIATION & EXTENSION

Calculator exercise to check factors of larger nersb

Further work on indices to include negative andtfomal indices (introduction to next section)
Use prime factors to find LCM

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

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

NOTES

All of the work in this unit is easily reinforced 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

Functional Elements — include practice of problaimt require common factors and/or common
multiples
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Module 3 APPLICATONS Time: 1 — 4 hours
Tier: Higher — Unit 1
Content: Laws of indices COMMON

AN b Use index notation and index laws for multtglion and division of integer powers
AN b Use index laws to simplify and calculate tlaue of numerical expressions

involving multiplication and division of integersactional and negative powers
AN b Recall the fact that’ = 1 andn™ = 1 for positive integers, the corresponding rule

n
1 1
for negative integers;2 = square rooh and n3 = cube roon for any positive
numbem

PRIOR KNOWLEDGE
Knowledge of squares, square roots, cubes androokte

OBJECTIVES
By the end of the module the student should betable

* Use index rules to simplify and calculate numeregdressions involving powers,
2
eg Px2D)+ 2 L g

« Know that, eg® = 64= x = 64

3
DIFFERENTIATION & EXTENSION
Use index rules to simplify algebraic expressions
Treat index rules as formulae (state which ruleeismig used at each stage in a calculation)

NOTES
Use a simple division example to illustrate howozand negative indices occur, e4:33° for
zero index and %+ 3* for a negative index

1 1

1
Show thatx2 x x2 =X, sox2? is the square root of
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Module 4 APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Standard form COMMON

AN b Use standard index form, expressed in standaration and on a calculator display

AN b Calculate with standard index form

AN b Convert between ordinary and standard indemfeepresentations

AN b Convert to standard index form to make seesastimates for calculations
involving multiplication or division

AN b,  Use standard index form display and know how teremaimbers in standard index

m form

PRIOR KNOWLEDGE
Round decimals to a given number of decimal placesgnificant figure
Multiply decimal numbers with, and without, a cdator
Some experience with powers of 10, eg know that1000, 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
» Calculate with numbers given in standard form witha calculator
* Round numbers given in standard form to a givenbrimof significant figures
» Calculate with numbers given in standard form veitbalculator
* Understand standard form on a calculator display

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 draam the sciences,
eg Avogadro’s Number 6.02 x 9
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Module 5 APPLICATIONS Time: 3 — 6 hours
Tier: Higher — Unit 1
Content: Percentages 1 (COMMON TO METHODS Unit2)

AN h Find percentages of quantities

AN h, f Interpret percentage as the operator ‘sayrtaundredths of’

AN f Convert between fractions, decimals and petagss

AN f Use percentages, fractions and decimals topawenproportions

AN h Calculate a given fraction of a given quantity

AN h Express a given number as a percentage ohanot

AN h Use percentages (and fractions) in real-liigasions

AN h Solve percentage problems, including increas®decrease

AN h Use a multiplier to increase or decrease ag#age in any scenario where
percentages are used

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 fractiais simplest terms
* Write one number as a percentage of another number
» Calculate the percentage (or fraction) of a giverant
* Find a percentage increase or decrease of an amount
* Use a multiplier to increase by a given percentl.&§x 64 increases 64 by 10%
* Use multipliers to calculate repeated proportiatginge

DIFFERENTIATION & EXTENSION
Fractional percentages of amounts (non-calculator)
Combine multipliers to simplify a series of percagg changes
Percentages which convert to recurring decimalsS@g), and situations which lead to

percentages of more than 100%
Problems which lead to the necessity of roundiniipéonearest penny

NOTES

Amounts of money should always be rounded to tlaeest penny where necessary
Functional Elements — provide plenty of practiceablems in context using percentages
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Module 6 APPLICATIONS Time: 4 — 6 hours
Tier: Higher — Unit 1
Content: Algebraic manipulation COMMON

AA a Simplify terms, products and sums

AA a Multiply a single term over a bracket

AA a Take out common factors

AA a Substitute positive and negative numbers éxpressions such ag?3+ 4 and &°

AA a Use instances of index laws, including usé&actional, zero and negative powers
and power of a power

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, &f+ 3% 3ab + 5ab + 2¢?
* Expand and factorise expressions with one pairatkets, eg expand2x + 3y);
factorise Xy* — 6x°y
+ Simplify expressions such ag®3 4x’, (8¢)
* Expand and simplify expressions involving more tbae pair of brackets, eg3f 4) — 2k — 3)

1/3

DIFFERENTIATION & EXTENSION
Expand algebraic expressions involving three pafilsrackets
Further examples in factorising quadratic expressiih non-unitary values @& (including
fractional values)
Simplification of algebraic fractions which involtiee addition of fractions

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
Link the difference of two squares with the ratiksetion of surds
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Module 7 APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 1

Content: Percentages 2 (COMMON TO METHODS Unit2)
AN g Use percentages in real-life situations

AN g, h  Compound interest, depreciation
AN g Reverse percentage calculations

AN i Represent repeated proportional change usimgléplier raised to a power
AN m Use calculators for reverse percentages aiouns by doing an appropriate
division

PRIOR KNOWLEDGE
Four operations of number
Awareness that percentages are used in everyday lif
Percentages 1

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 afterl0% deduction
» Use a multiplier to increase by a given percentl &g 64 increases 64 by 10%
» Calculate simple and compound interest for twanore, periods of time

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

NOTES

Reiterate when to round in repeated proportionahgke calculations
Functional Elements — provide plenty of practicablems in context using percentages
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Module 8 APPLICATIONS Time: 3 — 5 hours

Tier: Higher — Unit 1

Content: Financial and business applications

AF a Carry out calculations relating to enterprsasing and borrowing, appreciation
and depreciation

AF a Understand and use AER

AF b Use mathematics in the context of personaldimdestic finance including loan
repayments, budgeting, RPI and CPI, loan ratesammission

AN g Use multipliers for percentage change

AN i Find proportional change

AN m Use calculators effectively and efficiently

AF ¢ Use spreadsheets to model financial situations

AFd Construct and use flow charts (financial)

PRIOR KNOWLEDGE

Four operations of number

The concepts of a fraction and a decimal

Number complements to 10 and multiplication tables
Awareness that percentages are used in everyday lif

OBJECTIVES
By the end of the module the student should betable

Use percentages to solve problems

Convert between fractions, decimals and percentag@sd percentage change
Find a percentage of a quantity in order to in@easdecrease

Use percentages in real-life situations

— price after VAT

— profit or loss

— simple interest

— income tax calculations

— annual rate of inflation

Use percentages and multipliers for savings, bamgwexchange rates
Understand and use AER, for example given two @iffeyearly interest rates work out an AER
Use simple index numbers (RPI1 and CPI)

Use spreadsheets to model a financial problem dgéiu

Construct a flow chart

Use a flow chart

DIFFERENTIATION & EXTENSION

Use a mixture of calculator and non-calculator rad¢h

Use functional skills questions to look at questioncontext

Combine multipliers to simplify a series of percege changes

Problems which lead to the necessity of roundiniipéonearest penny, eg real-life contexts
Investigate comparisons between simple and compmueist calculations

NOTES

Use plenty of practical examples that can be tinkeFunctional Elements, eg VAT calculations
Newspapers and the internet can be a sourceasfdial information for comparison and
discussion
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Module 9 APPLICATIONS Time: 4 — 6 hours
Tier: Higher — Unit 1
Content: Solving linear equations COMMON

AA b Set up simple equations

AA b Solve equations by using inverse operation®yitransforming both sides in the
same way

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

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

AA b Set up and solve simple linear 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

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 or vaealon both sides
* Form linear equations from word problems in a ugrad contexts and relating the answer back to
the original
* Set up and solve simple linear inequalities

DIFFERENTIATION & EXTENSION
Use of inverse operations and rounding to 1 sfacbel applied to more complex calculations
Derive equations from geometric situations (suchfiading unknown angles in polygons or
perimeter problems)
Solve equations where manipulation of fractionsl(iding the negative fractions) is required
Solve linear inequalities where manipulation ofcfrans is involved

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 APPLICATIONS Time: 5 — 7 hours

Tier: Higher — Unit 1

Content: Linear graphs andy =mx +c¢ COMMON

AAd Use axes and coordinates to specify pointlifour quadrants in 2-D and 3-D

AAd Identify points with given coordinates

AAd Find the coordinates of the midpoint of theelisegmenAB, given the coordinates
of A andB

AAe Recognise (when values are givenrfoandc) that equations of the forgn=mx+
c correspond to straight-line graphs in the coorgimdane

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

AA | Find the gradient of a straight line

AA | Find the gradient of lines given by equatiaigthe formy = mx+ c (when values
are given fom andc)

AAj Use the method of finding the gradient to see ho@n@riable increases in
relation to another

AAj Analyse problems and use gradients to interpret boe/variable changes in

relation to another

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 lkegment

Understand how to represent points in 1-D, 2-D 3uiil

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 givenmsi

Find the equation of the perpendicular bisectdhefline segment joining two given points
Use a spreadsheet to generate straight-line grpphs)g questions about the gradient of lines
Use a graphical calculator or graphical ICT packiaggraw straight-line graphs

Cover horizontal and vertical lines £ ¢ andy = ¢) [Students often forget these]
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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

Interpret straight line graphs for Functional Elents problems
— Ready reckoner graphs

— Conversion graphs
— Fuel bills and mobile phone tariffs
— Fixed charge (standing charge) and cost per unit

UG023374 Scheme of Work — Edexcel GCSE in Appibica of Mathematics (2AMO1) — Issue 1 — Septen2di0



Module 11  APPLICATIONS Time: 5 — 7 hours
Tier: Higher — Unit 1
Content: Linear programming

AA g Express real life constraints in terms of inénequalities

AA g Use constraints and conditions

AA g Draw graphs of linear inequalities

AA g Write down the objective function for a reéklproblem

AAg Find the feasible region

AAg Be able to use graphs of linear inequalitsdlve maximisation or minimisation

problems
AA g Use either the profit line or point testingfiod an optimal solution
AAg Interpret graphs of linear inequalities agaldife problem

PRIOR KNOWLEDGE
Set up linear inequalities
Set up linear equations
Draw graphs of the form=mx+c
Substitute values into equations

OBJECTIVES
By the end of the module the student should betable
e Set up a linear inequality from given information
* Write down the objective function for a real lifeoplem
« Draw graphs of linear inequalities
» Use shading to show feasible region
* Find the optimal solution by using the profit liaepoint testing
* Use linear programming to solve maximisation orimisation problems
* Interpret graphs of linear inequalities as re& pfoblems

DIFFERENTIATION & EXTENSION
More demanding linear programming problems carobed in D1 AS textbooks

NOTES
The general convention is to shade the unwantadnmeg leaving the feasible region unshaded
Students should practice both drawing graphs divesar inequalities and writing down linear
inequalities from a graph
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Module 12  APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Angle facts and geometric shapes COMM®

AG a Basic angle facts for a straight line, at anpand vertically opposite angles
AG b, ¢ Properties of triangles and quadrilaterals

AG b Angles associated with intersecting lines

AG 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 letietation for an angle

* ldentify triangles by their properties (scalenesiles, 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

* ldentify quadrilaterals by their properties (trajpeez, 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 illustrproperties of various shapes
Diagrams used in examinations are seldom drawrnraiaty

Encourage students to always put the reasons ante’the angle fact or theorem used
[important for the new assessment objectives]
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Module 13  APPLICATIONS Time: 2 — 3 hours
Tier: Higher — Unit 1

Content: Line and rotational symmetry COMMON

AGd 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 equatiiihe shape is on a coordinate grid) and state
the order of rotational symmetry
* Complete a shape for a given order of rotationairagtry

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 APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Simultaneous equations

AA h Set up and solve simple equations includimguianeous equations in two
unknowns

PRIOR KNOWLEDGE
Introduction to algebra
Linear functions

OBJECTIVES
By the end of the module the student should betable
*  Find the exact solutions of two simultaneous equatin two unknowns
* Use elimination or substitution to solve simultaneequations
* Interpret a pair of simultaneous equations as mgfatraight lines and their solution as the point
of intersection. Consider the real life applicaipag mobile phone bills
»  Set up and solve a pair of simultaneous equatiohsa variables

DIFFERENTIATION & EXTENSION
Use open ended questions that test student avearehe/hat intersections mean for mobile phone
bills
Solve two simultaneous equations with fractionaftioients
Solve two simultaneous equations with second deters, eg equations inandy?

NOTES
Build up the algebraic techniques slowly
Link the graphical solutions with linear graphs ahdnging the subject
Inaccurate graphs could lead to incorrect solutiensourage substitution of answers to check
they are correct
Clear presentation of working is essential
Students will need practice in setting up simultarseequations from given information to solve
problems
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Module 15 APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 1
Content: Measures
AM a Interpret scales on a range of measuringunstnts and recognize the inaccuracy

of measurements
AM b Convert measurements from one unit to another
AM c Make sensible estimates of a range of measures
AM f Measure and draw lines and angles

PRIOR KNOWLEDGE
Use decimals

OBJECTIVES
By the end of the module the student should betable
* Interpret scales on a range of measuring instrusnent
* Indicate measures on a scale
« Know that measurements using real numbers depemdthe choice of unit
¢ Recognise the inaccuracy of measurements
* Recognise that measurements given to the nearesé whit may be inaccurate by up to half a
unit in either direction
» Convert between units of time
» Convert between units of measure in the same system
* Know metric equivalents of pounds, feet, milestgand gallons
e Convert between imperial and metric measures
* Make sensible estimates of a range of measureery@ay settings
* Choose appropriate units for estimating or carrgingmeasurements
* Measure and draw lines to the nearest mm
* Measure and draw angles to the nearest degree

DIFFERENTIATION & EXTENSION
Extend to compound units, eg convert 30 miles/tilolm/h

NOTES
Measurement is essentially a practical activity
Use a range of everyday objects to bring reatitiessons
Use Functional Elements as a source of practotalities

UG023374 Scheme of Work — Edexcel GCSE Applicatmfidathematics (2AMO01) — Issue 1 — September 2010 79



Module 16  APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 1

Content: Area and perimeter COMMON

AG o Use formulae to find the area of trianglesaflalograms, and trapeziums

AG o Calculate perimeters of shapes made fromghemnand rectangles

AG o Calculate areas of shapes made from triaragidsectangles

AG o Find the area of compound shapes

AG o Calculate the perimeter and area of compobhages made from triangles,
rectangles and other shapes

AG h Distinguish between centre, radius, chord, diametecumference, tangent, arc,

sector and segment

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, parallelograntrapeziums
Find the perimeter of compound shapes

Find the area of compound shapes

Name circle parts

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

80

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

There are many Functional Elements questions wtachbe applied to this topic area, eg floor
tiles, optimisation type questions, which packle§tgive the best value?
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Module 17  APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 1
Content: Similarity and congruence COMMON

AG e Understand similarity of triangles and of atpkne figures and use this to make
geometric inferences

AG e Identify similar solids

AG e Recognise that enlargements preserve angledblgngth

AG e Understand the relationship between lengtiesisaand volumes in similar figures

PRIOR KNOWLEDGE
The special 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
* Use integer and non-integer scale factors to tredéngth of a missing side in each of two similar
shapes, given the lengths of a pair of correspansites
* Recognise similarity and apply it to solve problémslving similar figures

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 acmlya
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, then repeat the process with the
‘real’ values on the question
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Module 18 APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 1

Content: Collecting data

AS d Understand and use statistical problem solgnegess/handling data cycle
AS e Design an experiment or survey, identifyinggible sources of bias

AS f  Design data-collection sheets distinguishiegneen different types of data
AS g Extract data from publications, charts, talsled lists

AS h  Design, use and interpret two-way tables fecréte and grouped data

PRIOR KNOWLEDGE:

An understanding of why data needs to be collected
Experience of simple tally charts
Experience of inequality notation

OBJECTIVES
By the end of the module the student should betable

Specify the problem and plan

Decide what data to collect and what statisticalysis is needed

Collect data from a variety of suitable primary asd¢ondary sources

Use suitable data collection techniques

Process and represent the data

Interpret and discuss the data

Discuss how data relates to a problem, identifysiibs sources of bias and plan to minimise it
Understand how different sample sizes may affectéhiability of conclusions drawn

Identify which primary data they need to collectlam what format, including grouped data
Consider fairness

Design a question, with response boxes, for a guestire by identifying key questions that can
be addressed by statistical methods

Criticise questions for a questionnaire

Design an experiment or survey

Select and justify a sampling scheme and a methaw/estigate a population, including random
and stratified sampling

Use stratified sampling

Design and use data-collection sheets for grougisdrete and continuous data

Collect data using various methods

Sort, classify and tabulate data and discrete otimoous quantitative data

Group discrete and continuous data into classvateof equal width

Extract data from lists and tables

Design and use two-way tables for discrete andpgdwata

Use information provided to complete a two way ¢abl

DIFFERENTIATION & EXTENSION

82

Carry out a statistical investigation of their owmgluding designing an appropriate means of
gathering the data

Some guidance needs to be given to stop studemisdinoosing limited investigations, eg
favourite football team

Get data from holiday brochures to compare regortemp, rainfall and type of visitor

Carry out a statistical investigation of their own

Investigation into other sampling schemes, suatiuster and quota sampling
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NOTES
Students may need reminding about the correcoisdlies
Emphasise the differences between primary anchsiacy data
Discuss sample size and mention that a census istible population. In the UK it is every year
that ends in a ‘1’ (2011 is the next census)
If students are collecting data as a group, theylsl all use the same procedure
Emphasise that continuous data is data that isuned, eg temperature
Mayfield High data from coursework task can be usecbllect samples and can be used to make
comparisons in following sections
Use year group data, eg Mayfield High data to ohtice stratified sampling techniques
Use investigations to link with future statisticedules
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Module 19 APPLICATIONS Time: 5 — 7 hours
Tier: Higher — Unit 1

Content: Displaying data

AS k Produce and interpret charts and diagramedtegorical data including bar charts,
pie charts and pictogram
AS | Produce and interpret diagrams for ungroupsdréte numerical data, including

vertical line charts and stem-and-leaf diagrams
ASm Produce and interpret diagrams for groupecrelis data and continuous data,
including histograms with unequal class intervals

AS n Produce and use cumulative frequency grapthar-and-whisker plots

AS gq,g Recognise correlation and draw and/or in&s lof best fit by eye, understanding
what these
represent, and appreciating that correlation doesmply causality

ASi Look at data to find patterns and exceptions

PRIOR KNOWLEDGE
An understanding of the different types of datatowous, discrete
Experience of inequality notation
Ability to multiply a number by a fraction
Use a protractor to measure and draw angles

OBJECTIVES
By the end of the module the student should betable

* Produce: Pie charts, frequency polygons, histograitisequal class intervals and frequency
diagrams for grouped discrete data, scatter grdiplesgraphs, frequency polygons for grouped
data, grouped frequency tables for continuous data

e Interpret: composite bar charts, comparative arad blar charts, pie charts, scatter graphs,
frequency polygons and histograms

* Recognise simple patterns, characteristics antlore&hips in line graphs and frequency polygons

* Find the median from a histogram or any other mi@tion from a histogram, such as the number
of people in a given interval

* From line graphs: read off frequency values, calteutotal population, find greatest and least
values

« From pie charts: find the total frequency and fine frequency represented by each sector

« From histograms: complete a grouped frequency tatdeunderstand and define frequency
density

» Present findings from databases, tables and charts

* Look at data to find patterns and exceptions, era isolated point on a scatter graph

» Draw lines of best fit by eye, understanding wiatse represent

* Use a line of best fit, or otherwise, to prediciues of one variable given values of the other
variable

» Distinguish between positive, negative and zeroetation using lines of best fit

» Understand that correlation does not imply causalit

» Appreciate that correlation is a measure of thengfth of the association between two variables
and that zero correlation does not necessarilyyirima relationship’

DIFFERENTIATION & EXTENSION
Carry out a statistical investigation of their oand use an appropriate means of displaying the
results
Use a spreadsheet/ICT to draw different types aplgys
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NOTES
Collect examples of charts and graphs in the medigh have been misused, and discuss the
implications
Clearly label all axes on graphs and use a ruldrdw straight lines
Many students enjoy drawing statistical graphs diassroom displays. Include the Functional
Elements in this topic with regard to holiday daaergy charts etc
Stem and leaf diagrams must have a key and shamidhtind the median and mode from a stem
and leaf diagram
Angles for pie charts should be accurate to wifi. Ask students to check each others’ charts
Make comparisons between previously collected,dad Mayfield boys vs girls or Yr 7 vs Yr 8
Encourage students to work in groups and prekenmntc¢harts — display work in
classroom/corridors
Use Excel Graph wizard
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Module 20 APPLICATIONS Time: 6 — 8 hours
Tier: Higher — Unit 1
Content: Averages and range

AS p Calculate, and for group data estimate, nmedieean, range, quartiles and
interquartile range, mode and modal class

AS | Compare distributions and make inferences

AS o Work with time series and moving averageduiag their graphical interpretation

AN m Use calculators efficiently and effectivelgcluding statistical functions

PRIOR KNOWLEDGE
Knowledge of finding the mean for small data sets
Ability to find the midpoint of two numbers

OBJECTIVES
By the end of the module the student should betable
* Calculate mean, mode, median and range for smial s
* Recognise the advantages and disadvantages betveasures of average
* Produce ordered stem and leaf diagrams and usetthiana the range and averages
» Calculate averages and range from frequency tdbkes>Xx andxfx)
» Estimate the mean for large data sets with groae¢a (and understand that it is an estimate)
» Draw cumulative frequency tables and graphs
* Use cumulative frequency graphs to find medianrtijea and interquartile range
» Draw box plots from a cumulative frequency graph
 Compare the measures of spread between a paixgflbs/cumulative frequency graphs
* Interpret box plots to find median, quartiles, rammgd interquartile range
* Find the median from a histogram
» Compare distributions and make inferences, usiagliapes of distributions and measures
of average and spread, including median and gestil
» Draw and produce time series graphs (line grapbs) fjiven and experimental data
» Calculate an appropriate moving average
* Identify seasonality and trends in time series
» Use moving average to identify trend

DIFFERENTIATION & EXTENSION
Use statistical functions on calculators and spkeadts
Use statistical software to calculate the meargfouped data sets
Estimate the mean for data sets with ill define$slboundaries
Investigate the affect of combining class intenaisestimating the mean for grouped data sets
Students should understand that findingeatimate for the meawt grouped data is not a guess
Opportunity to remind them of Module 6
Pose the question: ‘If the average number of chiigrer family is 2.4, are the families
represented in your class representative of thdentapulation?”’
Discuss occasions when one average is more apat®pand the limitations of each average
Possibly mention standard deviation (not on codraegood for further comparison of data sets
with similar means)
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NOTES
Collect data from class — children per family éxtend to different classes, Year groups or
secondary data
from the internet. (Previous coursework tasks arehasource of data to work with, &gcond-
Hand Car Sales
Compare distributions and make inferences, usiaghapes of distributions and measures of
average and spread,
eg ‘boys are taller on average but there is a nguehter spread in heights’ (Use date collected
from previous investigations or Mayfield High data)
Students tend to select modal class but identiby ithe frequency rather than the class itself
Explain that the median of grouped data is not s&sx@y from the middle class interval
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Unit 2: Applications 2 - Higher tier

Centres may wish to teach this unit alongside Wnitthey 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 masi¢hat it allows a full analysis of the papemgsi
ResultsPlus before students are prepared for ap@sssit (one resit per unit is permitted).

In addition, some centres that traditionally orgartheir 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 APPLICATIONS Time: 3 -5 hours
Tier: Higher — Unit 2
Content: Integers, decimals and fractions COMNDN

AN a Add, subtract, multiply and divide integenmsdtions and decimals (with a
calculator)

AN b Recall the fraction-to-decimal conversion aiffriliar fractions

AN b Convert between fractions and decimals usingleulator

AN a Solve a problem involving division by a decima

AN a Understand reciprocal

AN a Understand and use unit fractions as multpNe inverses

AN a Understand that the inverse operation ofmgiﬁf positive number to a powers
raising the result of this operation to the power

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 dividiwhole 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 (BIEBYIA
* Add, subtract, multiply and divide integers, negathumbers, decimals and fractions with a
calculator
* Check answers to a division sum using multipliagateg use inverse operations
» Convert between common fractions and decimals (raguand terminating)
e Find reciprocals

DIFFERENTIATION & EXTENSION

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

NOTES
The expectation for most students studying Higleeris that some of this material can be
delivered or reinforced during other topics. Foample, using inverses could be used with
trigonometry
Present all working clearly with decimal pointdiime
Emphasise that all working needs to be shown
Functional Elements — provide practice with arithim®f integers, decimals and fractions to
solve problems
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Module 2 APPLICATIONS Time: 5 — 7 hours

Tier: Higher — Unit 2

Content: Compound measures

AM b Convert measurements from one unit to another

AM d Understand and use compound measures in famaitid unfamiliar contexts
AN e Understand and use upper and lower bounds

PRIOR KNOWLEDGE

Knowledge of metric units, eg 1 m = 100 cm etc
Know that 1 hour = 60 mins, 1 min = 60 seconds
Experience of multiply by powers of 10, eg 20000 = 10 000

OBJECTIVES
By the end of the module the student should betable

Convert between units of measure in the same syd@&nConversion between imperial units
will be given; metric equivalents should be known)
Know rough metric equivalents of pounds, feet, mijgnts and gallons:
Metric /Imperial
1 kg = 2.2 pounds
1 litre = 1.75 pints

4.5] =1 gallon
8 km =5 miles
30 cm =1 foot

Convert between imperial and metric measures

Use the relationship between distance, speed a&ltt solve problems

Convert between metric units of speed, eg km/h/g® m

Construct and interpret distance time graphs

Know that density is found by mass + volume

Use the relationship between density, mass andn®ho solve problems, eg find the mass of an
object with a given volume and density

Convert between metric units of density, eg kg/mg/tan

Calculate speed when, eg fractions of an hour meigintered as fractions or as decimals
Calculate the upper and lower bounds of calculatiparticularly when working with
measurements

Find the upper and lower bounds of calculationslwving perimeter, areas and volumes of 2-D
and 3-D shapes

Find the upper and lower bounds in real life situe using measurements given to appropriate
degrees of accuracy

Give the final answer to an appropriate degreecofii@cy following an analysis of the upper and
lower bounds of a calculation

DIFFERENTIATION & EXTENSION

92

Perform calculations on a calculator by using stagdorm

Convert imperial units to metric units, eg mph ikto/h

Use a distance, speed and time (or mass, densityadnme) triangle to help students see the
relationship between the variables

Help students to recognise the problem they aregny solve by the unit measurement given, eg
km/h is a unit of speed as it is a distance divioga time

Mention other units (not on course) like hectares
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NOTES
Use a formula triangle to help students see tlagiogiship between the variables for density
Borrow a set of electronic scales and a Eurekaft@am Physics for a practical density lesson
Look up densities of different elements from thé ne
Link converting area and volume units to similaads (Module 25)
Draw a large grid made up of 100 by 100 cm squiaretow what 1 square metre looks like
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Module 3 APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 2
Content: Trial and improvement
AAi Use systematic trial and improvement to find appmate solutions of equations

where there is no simple analytical method of sw\them
AN m  Use calculators effectively and efficiently

PRIOR KNOWLEDGE
Substituting numbers into algebraic expressions
Dealing with decimals on a calculator
Ordering decimals

OBJECTIVES
By the end of the module the student should betable
» Solve cubic functions by successive substitutionadfies ofx

» Use systematic trial and improvement to find apprate solutions of equations where there is no
simple analytical method of solving them

* Understand the connections between changes oaagjfocation of roots

DIFFERENTIATION & EXTENSION
Solve functions of the forlﬁb: x? -5 (link with changing the subject)

Look at ‘practical examples’. A room is 2 m londlean it is wide. If its area is 30 m2, what is its
perimeter?

NOTES
Students should be encouraged to use their cabeslafficiently — by using the "replay"” or
ANS/EXE functions
The square/cube function on a calculator may nahéesame for different makes
Take care when entering negative values to be eqyalways use brackets)
Students should write down all the digits on tleailculator display and only round the final
answer declared to the degree of accuracy
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Module 4 APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 2

Content: Real-life graphs

AA k Construct linear functions from real-life pidelms and plotting their corresponding
graphs

AA Kk Construct linear, quadratic and other functionsifireal-life problems and plot their
corresponding graphs

AA N Discuss, plot and interpret graphs (which rbaynon-linear and/or periodic)
modelling real situations including journeys/trageaphs

AM d Understand and use compound measures inclgiegd

PRIOR KNOWLEDGE

Experience at plotting points in all quadrants
Experience at labelling axes and reading scales

OBJECTIVES
By the end of the module the student should betable

Draw distance time graphs

Calculate speed

Interpret distance time graphs and solve problems

Draw graphs representing ‘real’ examples likerfdlia bath/containers

Interpret and draw linear graphs, including conergiraphs, fuel bills etc

Solve problems relating to mobile phone bills wiked charge and price per unit

Interpret non-linear graphs like the number of dares vending machine at times throughout the
day

Interpret quadratic and periodic graphs in a réaleontext

DIFFERENTIATION & EXTENSION

Use open ended questions that test student avearehe/hat intersections mean, eg mobile phone
bills

Use spreadsheets to generate straight-line geaphpose questions about gradient of lines

Use ICT packages or graphical calculators to dsmaight line graphs and quadratic graphs
Extend to parabolas modelling projectiles

NOTES

Clear presentation is important with axes clekbelled

Students need to be able to recognise linear graptt to recognise when their graph is incorrect
Link graphs and relationships in other subjecasyeg science, geography

Students should have plenty of practice interpgelinear graphs for Functional Elements
problems
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Module 5 APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 2

Content: Exponential growth and decay

AN | Understand the meaning of exponential growth

AN j Use multipliers to explore exponential growth aredaly
AN j Use exponential growth in real life problems

PRIOR KNOWLEDGE
Substituting numbers into algebraic expressions
Be able to draw graphs givgras a function ox
Be able to use the functioti on a calculator
Dealing with decimals on a calculator
Using multipliers for percentage increase and desme

OBJECTIVES
By the end of the module the student should betable
* understand the meaning of exponential growth acdyle
» use multipliers to explore exponential growth aeday
* interpret multipliers
* interpret graphs showing exponential growth or gleca
* use exponential growth in real life problems — ddu within financial or scientific applications

DIFFERENTIATION & EXTENSION
Could be extended into the use of logs using A8l lEextbooks

NOTES
Practice of drawing and using graphs represemxpgnential growth and decay should be
provided
Students should be able to use graphs to find growtlecay in a particular period of time
Students should be able to find the value of toéiplier from a graph
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Module 6 APPLICATIONS Time: 2 — 4 hours

Tier: Higher — Unit 2

Content: Ratio and proportion COMMON
AN | Divide a quantity in a given ratio

AN | Solve word problems about ratio, includingnginformal strategies and the

unitary method of solution
AN k Calculate an unknown quantity from quantitileat 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 £2Qle ratio 2:3

* Solve word problems involving ratios, eg find thestcof 8 pencils given that 6 similar pencils

cost 78p

* Work out the real distance from a map, eg findrdeg distance represented by 4 cm on a map

with scale 1:25 000

* Solve simple direct and inverse proportion problersiag 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@amd imperial units

Link direct and inverse proportion with the grajgimsl the topic ‘Direct and inverse proportion’ in

algebra (using the proportiofnl” symbol)
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Module 7 APPLICATIONS Time: 4 — 6 hours
Tier: Higher — Unit 2
Content: Solving linear inequalities

AA b Solve simple linear inequalities in one vateggkand represent the solution set on a
number line

AA b Use the correct notation to show inclusive ardlusive inequalities

AA f Solve simple linear inequalities in two varlab

AA f Use the correct notation to show inclusive axdlusive inequalities

AA f Show the solution set of several inequalities io wariables on a graph

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 pnégiee solution set on a number line
* Solve simple linear inequalities two variables
« Use the correct notation to show inclusive andwesigk inequalities
« Show the solution set of several inequalities o wariables on a graph

DIFFERENTIATION & EXTENSION
Use of inverse operations and rounding to 1 sfacbel applied to more complex calculations
Derive inequalities from geometric situations (sushfinding 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 @lplem for many students
Students should use the correct notation when stgpinequalities 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 simultauneequations
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Module 8 APPLICATIONS Time: 3 — 6 hours
Tier: Higher — Unit 2
Content: Formulae

AAc Substitute numbers into formulae

AAc Use formulae from mathematics and other subjdtat require prior simplification
of brackets, including those that have negativassecurring anywhere in the
equation, and those with a negative solution

AAc Derive a formula

PRIOR KNOWLEDGE
Understanding of the mathematical meaning of thedevexpression, simplifying, formulae and
equation
Experience of using letters to represent quantities
Substituting into simple expressions using words
Using brackets in numerical calculations and remg\irackets 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 smajijebraic formulae
» Substitute positive and negative numbers into aljelformulae involving powers
* 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 to equation of a straight line, eg what is tiradient of the linex4+ 2y = 12?
Apply changing the subject to physics formulageedulum, equations of motion, focal length
formula

NOTES
Emphasise good use of notation, edp Bheans X axb
Students need to be clear on the meanings of theésvexpression, 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
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Module 9 APPLICATIONS Time: 2 — 3 hours

Tier: Higher — Unit 2
Content: Gradients and tangents
AA | Interpret the gradient at a point on the cuagethe rate of change

PRIOR KNOWLEDGE
Be able to use and interpret scales on graphs
Be able to find the gradient of a straight line

OBJECTIVES
By the end of the module the student should betable
* Know that the gradient of a curve at a point i2giby the gradient of the tangent at that point
« Draw in a tangent to a curve at a given point
* Work out the gradient at a point on a curve byifigdhe gradient of the tangent
* Interpret the gradient as the rate of change itectrof the given real life problem
* Find the acceleration at a point from a speed-tina@h

DIFFERENTIATION & EXTENSION
Can extend into differentiation using AS level tbrbks

NOTES
Students will need practice in drawing tangentsuiwes
Care should be taken when working out gradients fyoaphs using different scales on the axes
Students should know that the gradient of a digtdimse graph gives the velocity
Students should know that the gradient of a vejeaihe graph gives the acceleration
Students are expected to be able to interpretrémient of a given graph. For example, from a
graph showing volume of water plotted against timerk out the gradient and know that this
represents the rate of change of volume at tha tim
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Module 10 APPLICATIONS Time: 2 — 3 hours

Tier: Higher — Unit 2

Content: Estimating areas

AA o Estimate areas of irregular shapes by apprakirg area to area of known shapes
AA o Estimate area under curves by dividing area strips of equal widths

AA o Understand that if the area is divided intgraater number of strips then the effect

is to increase the accuracy of the approximation

PRIOR KNOWLEDGE

Find areas of rectangles, triangles and trapeziums

OBJECTIVES
By the end of the module the student should betable

Estimate areas of irregular shapes by approximatiag to area of known shapes
Estimate area under curves by dividing area inipssof equal widths
Know that as the number of strips increases thatoss the accuracy of the approximation

DIFFERENTIATION & EXTENSION

Link into integration and the trapezium rule usikg level tex books

NOTES

Emphasise idea of dividing an area under a grajohtiapezia in order to find the area
Students should be able to recall the formulatofjgezium to find the area of individual strips
Students should find the area under a curve bylidigiit into a different number of strips to
appreciate that the more strips, the more acctimatanswer

Use a graphical package to demonstrate the u$e dfapezium rule to find the area under a
curve

Students are not expected to learn the trapezilam ru
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Module 11  APPLICATIONS Time: 3 — 5 hours
Tier: Higher — Unit 2
Content: Direct and inverse proportion COMMON

AA m  Setup and use equations to solve word anergttoblems involving direct
proportion or inverse proportion and relating algebsolutions to graphical
representations of the equations

AA m  Calculate an unknown quantity from quantitieat vary in direct or inverse
proportion

AAm Relate algebraic solutions to graphical reprgation of the equations

PRIOR KNOWLEDGE
Substitute numbers into algebraic formulae
Rearrange the subject of a formula
Direct and inverse proportion (Topic 6)

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 algebitactions, e O x° asy = kX
* Use given information to find the value of the dams$ of proportionality
» Use algebraic functions for direct and inverse prapnality, with their value ok, to find
unknown values
« Recognise and sketch the graphs for direct andsevaroportionsy (0 x,y 0% y O3, yO L,
X

yO 1)
X2
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  APPLICATIONS Time: 3 -5 hours
Tier: Higher — Unit 2
Content: Quadratic functions COMMON

AA k Generate points and plot graphs of quadraicfions
AA k,1 Find approximate solutions of a quadratipiation from the graph of the
corresponding quadratic function

PRIOR KNOWLEDGE
Graphs
Solving equations

OBJECTIVES
By the end of the module the student should betable
* Plot the graphs of quadratic functions for posiavel negative values &f
* Find graphically the solutions of quadratic equadiby considering the intercept on thaxis

DIFFERENTIATION & EXTENSION
Use graphical calculators or ICT graph package e/appropriate to enable students to get
through examples more rapidly

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 factorisation Ishmei 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  APPLICATIONS Time: 3 — 5 hours

Tier: Higher — Unit 2
Content: Further simultaneous equations COMMON
AA k Find the intersection points of the graphdiméar and quadratic functions, and

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

PRIOR KNOWLEDGE

Quadratic functions
Straight line graphs
Algebraic manipulation and solving linear and qadidrequations

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 quadraticudianeous equations

Draw a circle of radius centred at the origin and establish the equafpoogerties

Find graphically the approximate solutions of linead circular simultaneous equations

DIFFERENTIATION & EXTENSION

Find graphically the approximate solutions of qadidrand circular simultaneous equations
Look at circles whose centre is not the origir-Q2Y + (y — 3Y = 4

NOTES

104

Clear presentation of workings 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 obtainedArbmvel papers (C1)
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Module 14  APPLICATIONS Time: 1 — 2 hours

Tier: Higher — Unit 2
Content: Scale drawings
AG | Use and interpret maps and scale drawings

AG k Draw triangles and other 2-D shapes usindex,rpair of compasses and protractor

PRIOR KNOWLEDGE
Be able to use ruler, compasses and protractor
Be able to use ratio

OBJECTIVES
By the end of the module the student should betable
* Use and interpret maps and scale drawings
* Read and construct scale drawings
e Draw lines and shapes to scale
» Estimate lengths using a scale diagram
» Make accurate drawing of triangles and other 2-8psls using a ruler and a protractor
* Make an accurate scale drawing from a diagram

DIFFERENTIATION & EXTENSION
Practice drawing more complicated scale drawings
Link with bearings and plan routes using maps

NOTES

Measurements should be £2mm
Angles should be 2
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Module 15  APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 2

Content: 2-D and 3-D shapes

AG i Use 2-D representations of 3-D shapes

PRIOR KNOWLEDGE
Construction and loci

OBJECTIVES
By the end of the module the student should betable
* Use 2-D representations of 3-D shapes
*  Use isometric grids
»  Draw nets and show how they fold to make a 3-Ddsoli
* Understand and draw front and side elevations &ntsf shapes made from simple solids
» Given the front and side elevations and the plaa s6lid, draw a sketch of the 3-D solid

DIFFERENTIATION & EXTENSION
Make solids using equipment such as clixi or miud#-with different coloured cubes
Draw shapes made from multi-link on isometric paper
Construct combinations of 2-D shapes to make nets
Build shapes from cubes that are represented in 2-D
An excellent topic for wall display
Extend to Planes of Symmetry for 3-D solids
Discover Euler's Formula for solitls
Investigate how many small boxes can be packedataoger box, as a functional-type example

*

This result is known as Euler's formula. An illustration of the formula on some
below

Vertices Edges Faces Euler characteristic:

Name Image
E F V-E+F
Tetrahedron & 4 ] 4 2
Hexahedron or cube ‘ 8 12 5] 2
Octahedron ‘ 6 12 3 2
Dodecahedron o 20 30 12 2

lcosahedron . 12 30 20 2

NOTES
All working should be presented clearly and acalyat
A sturdy pair of compasses is essential
Accurate drawing skills need to be reinforced
Some students find visualising 3-D objects difftegimple models will assist
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Module 16  APPLICATIONS Time: 2 — 4 hours
Tier: Higher — Unit 2
Content: Angle facts and polygons COMMON

AG b Properties of triangles and quadrilaterals
AG Db Give reasons for angle calculations
AG b Angles associated with parallel lines

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 expl¥@ay the angles inside a quadrilateral add up
to 360°
» Use the angle properties of a triangle to find mgangles
* 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 anglesarallel lines to find missing angles

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 illustrproperties of various shapes
Diagrams used in examinations are usually not dravearately
Use tracing paper to show which angles in parifiek are equal
Useful memory device ‘the FUZ is the CIA’ (F, U addngles’ real names are Corresponding,
Interior and Alternate)
Encourage students to always put the reasons atke’ghe angle fact or theorem used
[Important for the new assessment objectives]
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Module 17  APPLICATIONS Time: 1 — 2 hours
Tier: Higher — Unit 2

Content: Bearings

AM e Understand and use bearings

PRIOR KNOWLEDGE
The ability to use a ruler and a protractor
Know that angles in a triangle add up to 180°
Know that angles at a point on a straight line $arh80°
Know that a right angle = 90°

OBJECTIVES
By the end of the module the student should betable
* Use three-figure bearings to specify direction
* Draw and measure bearings
» Use bearings to solve loci problems
* Mark on a diagram the position of poBigiven its bearing from poink
* Give a bearing between the points on a map or cqdda
* Given the bearing of poi from pointB, work out the bearing @& from A

DIFFERENTIATION & EXTENSION
Use bearings in conjunctions with maps to desgabmeys
Link in with use of scales

NOTES
All diagrams should be presently neatly and adelya
Give students a lot of drawing practice, and enageithem to check their drawings
Angles should be accurate to within 2° and lengtturate to the nearest mm
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Module 18  APPLICATIONS Time: 3 — 5 hours
Tier: Higher — Unit 2
Content: Similar shapes* COMMON

AG e Understand the effect of enlargement for petam area and volume of shapes and
solids

AG e Understand that enlargement does not havestine effect on area and volume

AG e Understand and use the effect of enlargemeateas and volumes of shapes and
solids

AG e Know the relationship between linear, area\asidme scale factors of
mathematically similar shapes and solids

*This topic builds on 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 correspansites
* Know the relationship between linear, area andmelscale factors of similar shapes
* Prove formally geometric properties of trianglas 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 asks for length or volume

NOTES
Students will need to be reminded of this work aegular basis, link it 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 satwo bottles will
fill the larger double size bottle
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Module 19 APPLICATIONS Time: 5 — 7 hours

Tier: Higher — Unit 2

Content: Pythagoras’ theorem and trigonometry in 2D COMMON

AG f Understand, recall and use Pythagoras’ theorem

AAd Given the coordinates of poimdsandB calculate the length &B

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

AG g Find angles of elevation and angles of dejwass

AN m 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 gditythagoras’ theorem

Find the distance between two coordinates usiniga@gtras’ theorem

Give answers as decimals or surds for Pythagodsgms

Use trigonometric ratios (sin, cos and tan) towake angles in right-angled triangles

Use the trigonometric ratios to calculate unknoamgths in right-angled triangles (2-D)

Solve problems involving geometric figures (inclglitriangles within circles) in which a right-
angled triangle has to be extracted in order teesiblby Pythagoras and/or trigonometry

DIFFERENTIATION & EXTENSION

Introduce 3-D trigonometry and show that the tagjas above will only work for right-angled

triangles

NOTES

110

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 trig ratios is “Sir Olivertdéorse, Came Ambling Home, To Oliver’s
Aunt” or ‘SOH/CAH/TOA’; but students often enjoy kiag 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 thigltts of buildings or trees around your school
grounds. All you need is a set of tape measuresypndle wheels) and clinometers
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Module 20  APPLICATIONS Time: 4 — 6 hours
Tier: Higher — Unit 2
Content: Pythagoras’ theorem and Trigonometry in 3D COMMON

AG f, g Use Pythagoras’ theorem and trigopnometrical raticsD
AG f 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
e Calculate the diagonal through a cuboid, or actlesgace of a cuboid
* Find the angle between the diagonal through a cudod the base of the cuboid

DIFFERENTIATION & EXTENSION
Harder problems involving multi-stage calculations

NOTES
The angle between two planes or two skew linesisaquired
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Module 21 APPLICATIONS Time: 3 — 5 hours

Tier: Higher — Unit 2
Content: Constructions and loci
AG | Use straight edge and a pair of compassearty out constructions

AGm Construct loci

PRIOR KNOWLEDGE:
An ability to use a pair of compasses
The special names of triangles (and angles)
Understanding of the terms perpendicular, paratel arc

OBJECTIVES
By the end of the module the student should betable
* Use straight edge and a pair of compasses to ddasth constructions
» Construct triangles inc an equilateral triangle
» Understand, from the experience of constructingithtbat triangles satisfying SSS, SAS,
ASA and RHS are unique, but SSA triangles are not
» Construct the perpendicular bisector of a givea lin
» Construct the perpendicular from a point to a line
» Construct the perpendicular from a point on a line
» Construct the bisector of a given angle
» Construct angles of 60°, 90°, 30°, 45°
» Draw parallel lines
* Draw circles and arcs to a given radius
» Construct a regular hexagon inside a circle
» Construct diagrams of everyday 2-D situations iavig rectangles, triangles, perpendicular
and parallel lines
» Draw and construct diagrams from given information
e Construct:
a region bounded by a circle and an intersectimay li
given distance from a point and a given distanomfa line
equal distances from 2 points or 2 line segments
regions which may be defined by ‘nearer to’ or e than’
* Find and describe regions satisfying a combinatidoci

DIFFERENTIATION & EXTENSION
Solve loci problems that require a combinationoai |
Relate to real life examples including horses tettién fields and mobile phone masts

NOTES
All working should be presented clearly, and actziya
A sturdy pair of compasses is essential
Construction lines should not be erased as they cagthod marks
Could use construction to link to similarity anshgruence

112 UG023374 Scheme of Work — Edexcel GCSE in Apfiios of Mathematics (2AM01) — Issue 1 — Septen@idi0



Module 22  APPLICATIONS Time: 4 — 6 hours
Tier: Higher — Unit 2
Content: Circles, cones, pyramids and spheres COMMON

AGn Find circumferences of circles and areas enclogegirbles, recalling relevant
formulae

AGn Calculate the lengths of arcs and the areas obrsect circles

AGn Find the surface area of a cylinder

AG o Find the surface area of simple shapes (prismajjuke formulae for triangles,
rectangles and other shapes

AG o, p Find the surface areas and volumes of camgpsolids constructed from spheres,
hemispheres, cylinders and solve problems includkamples of solids in
everyday use

AG o, p Solve problems involving surface areas and voluofiégght) prisms and cylinders

AGr Solve problems involving surface areas andinms of cones and pyramids

AGr Solve problems involving more complex shapesluding segments of circles,
length of a chord and frustums of cones

AGr Find the area of a segment of a circle givenradius and length of the chord

PRIOR KNOWLEDGE
Perimeter and area (Unit 1)
Surface area (Unit 1)
Formulae, substitution and changing the subject
Surds and exact form

OBJECTIVES
By the end of the module the student should betable

* Know that the ratio between the circumference aathdter is always constant for a circle#)e

* Know the formula for circumference and area ofralei

e Solve problems involving the circumference and arfeacircle

* 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 congdiapes, 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 dmal 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 ardemdlevant page on the examination paper
and which they need to learn
Functional Elements — this topic lends itself tagiice using problems set in context

114 UG023374 Scheme of Work — Edexcel GCSE in Apfiios of Mathematics (2AM01) — Issue 1 — Septen@idi0



Module 23 APPLICATIONS Time: 5 — 7 hours

Tier:

Higher — Unit 2

Content: Probability

AS a

Understand and use the vocabulary of prolabitid probability scale

AS b, ¢ Understand and use estimates or measupesludbility from theoretical models

ASTr

AS s

(including equally likely outcomes), or from relaifrequency

Understand that when a statistical experineesurvey is repeated there will
usually be different outcomes and that increasamge size generally leads to
better estimates of probability and population abtaristics

Discuss and start to estimate risk

PRIOR KNOWLEDGE

Understand that a probability is a number betweand1

Know how to add, and multiply fractions and decisnal

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@cimals

Understand and use estimates or measures of plippabi

Use theoretical models to include outcomes using,dipinners, coins etc

Understand the probability of successive eventsh si3 several throws of a single dice
Compare experimental data and theoretical proliisili

Compare relative frequencies from samples of difiesizes

Identify threats that may have an effect on theouie of an event

Understand and use decision tree diagrams to dstitma effect of risk

Quantify risk using risk = probability of event ®st/ desired outcome

DIFFERENTIATION & EXTENSION

An opportunity for practical examples, eg P(pin fge)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 problenoimvng 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 2 dice

Stress that there are 36 outcomes (they will iiytguess it's 12 outcomes for 2 dice)
Binomial probabilities (H or T)

Do a question ‘with’ and then repeat it ‘withoutplacement. Good idea to show the contents of
the bag and physically remove the object totitate the change of probability fraction for the
second selection
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NOTES
Students should express probabilities as fractipassentages or decimals
Fractions needed not be cancelled to their lovegsts. This makes it easier to calculate tree
diagram probabilities, eg easier to add like demarars
Show that each cluster of branches adds up to 1
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Higher course objectives (1MAO)
Unit 1

Number

AN a Multiply and divide by negative numbers

AN a Multiply or divide any number by powers of 1&nd any positive number by a
number between 0 and 1

AN a Add and subtract decimal numbers

AN a Use brackets and the hierarchy of operations

AN a Use one calculation to find the answer to heot

AN a Add, subtract, multiply and divide fractions

AN a,d Check and estimate answers to problemspipyoximations or inverse operations

(decimals)

AN b Understand and use negative integers both asstigns and translations on a
number line

AN b Order fractions, understand equivalent fratdiosimplify fractions and divide
fractions

AN b Order integers, decimals and fractions

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

AN b Use index notation and index laws for multtglion and division of integer powers

AN b Use index laws to simplify and calculate tleue of numerical expressions
involving multiplication and division of integerSactional and negative powers

AN b Recall the fact that® = 1 andn™ = 1 for positive integers, the corresponding rule
n

1 1
for negative integers;2 = /n andn3= %/n for any positive number
AN b Use standard index form, expressed in standaration and on a calculator display
AN b Calculate with standard index form
AN b Convert between ordinary and standard indemfieepresentations
AN b Convert to standard index form to make sees#stimates for calculations
involving multiplication and or division
AN b,  Use standard index form display and know how termtimbers in standard index
m form
AN c Understand prime numbers
AN c Find factors and multiples of numbers
AN c Find common factors and common multiples
AN d Round to a given number of significant figutaad decimal places)
AN f Convert between fractions, decimals and petiagss
AN f Use percentages, fractions and decimals topawmproportions
AN g Use percentages in real-life situations
AN g Reverse percentage calculations
AN g Use multipliers for percentage change
AN g, h  Compound interest, depreciation
AN h Find percentages of quantities
AN h Calculate a given fraction of a given quantity
AN h Express a given number as a percentage ohanot
AN h Use percentages (and fractions) in real-liieasions
AN h Solve percentage problems, including increas®decrease
AN h Use a multiplier to increase or decrease ag#age in any scenario where
percentages are used
AN h, f Interpret percentage as the operator ‘sayrtaundredths of’
AN i Represent repeated proportional change usimgléplier raised to a power
AN i Find proportional change
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AN m Use calculators for reverse percentages caiounls by doing an appropriate
division

AN m Use calculators effectively and efficiently

AN m Use calculators efficiently and effectivelgcluding statistical functions

Financial and Business Applications

AF a Carry out calculations relating to enterprisaying and borrowing, appreciation
and depreciation

AF a Understand and use AER

AF b Use mathematics in the context of personal @omiestic finance including loan
repayments, budgeting, RP1 and CPI, loan ratecammnission

AF ¢ Use spreadsheets to model financial situations

AFd Construct and use flow charts (financial)
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Algebra

AA a Simplify terms, products and sums

AA a Multiply a single term over a bracket

AA a Take out common factors

AA a Substitute positive and negative numbers éxpressions such ag?3+ 4 and &°

AA a Use instances of index laws, including usé&actional, zero and negative powers
and power of a power

AA b Set up simple equations

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

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

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

AA b Set up and solve simple linear inequalities

AAd Use axes and coordinates to specify pointlifour quadrants in 2-D and 3-D

AAd Identify points with given coordinates
AAd Find the coordinates of the midpoint of theelisegmenAB, given the coordinates
of AandB

AAe Recognise (when values are givenrfoandc) that equations of the form
y =mx+ c correspond to straight-line graphs in the coordimpdane
AAe Plot graphs of functions in whighis given explicitly in terms aof, or implicitly
AAg Express real-life constraints in terms of Anénequalities
AA g Use constraints and conditions
AA g Draw graphs of linear inequalities
AA g Write down the objective function for a reéklproblem
AAg Find the feasible region
AA g Be able to use graphs of linear inequalitesdlve maximisation or minimisation

problems

AA g Use either the profit line or point testingftod an optimal solution

AA g Interpret graphs of linear inequalities agaldife problem

AA h Set up and solve simple equations includimguianeous equations in two
unknowns

AA | Find the gradient of a straight line

AA | Find the gradient of lines given by equatiaighe formy = mx+ c (when values
are given fomandc)

AA | Use the method of finding the gradient to &@& one variable increases in relation
to another

AA | Analyse problems and use gradients to intdrpoav one variable changes in

relation to another
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Geometry and Measures

AG a Basic angle facts for a straight line, at anpand vertically opposite angles

AG b Angles associated with intersecting lines

AG Db Give reasons for angle calculations

AG b, ¢ Properties of triangles and quadrilaterals

AGd Recognise and visualise reflection and rotaticymmetry of 2-D shapes

AG e Understand similarity of triangles and of athkne figures and use this to make
geometric inferences

AG e Identify similar solids

AG e Recognise that enlargements preserve angledblgngth

AG e Understand the relationship between lengtiesisaand volumes in similar figures

AG h Distinguish between centre, radius, chordmaiter, circumference, tangent, arc,
sector and segment

AG o Use formulae to find the area of trianglesaflalograms, and trapeziums

AG o Calculate perimeters of shapes made fromdlésnand rectangles

AG o Calculate areas of shapes made from triaragldsectangles

AG o Find the area of compound shapes

AG o Calculate the perimeter and area of compobhages made from triangles,
rectangles and other shapes

AM a Interpret scales on a range of measuringunstnts and recognize the inaccuracy
of measurements

AM b Convert measurements from one unit to another

AM c Make sensible estimates of a range of measures

AM f Measure and draw lines and angles

Statistics and Probability

AS d Understand and use statistical problem solgnegess/handling data cycle

AS e Design an experiment or survey, identifyinggble sources of bias

AS f  Design data-collection sheets, distinguistbegveen different types of data

AS g Extract data from publications, charts, talsled lists

AS g, Recognise correlation and draw and/or use lindsesf fit by eye, understanding

q what these represent, and appreciating that ctioeldoes not imply causality

AS h  Design, use and interpret two-way tables fecréte and grouped data

ASi Look at data to find patterns and exceptions

AS | Compare distributions and make inferences

AS k  Produce and interpret charts and diagramedtagorical data including bar charts,
pie charts and pictograms

AS | Produce and interpret diagrams for ungroupgscdréte numerical data, including
vertical line charts and stem-and-leaf diagrams

AS m Produce and interpret diagrams for groupectelis data and continuous data,
including histograms with unequal class intervals

AS n  Produce and use cumulative frequency grapthdax-and-whisker plots

AS o Work with time series and moving averageduuiiag their graphical interpretation

AS p Calculate, and for group data estimate, nmedrean, range, quartiles and
interquartile range, mode and modal class
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Unit 2

Number

AN a Add, subtract, multiply and divide integenmadtions and decimals (with a
calculator)

AN a Solve a problem involving division by a decima

AN a Understand reciprocal

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

AN a Understand that the inverse operation of mgisi positive number to a powers
raising the result of this operation to the powgr

AN b Recall the fraction-to-decimal conversion afriliar fractions

AN b Convert between fractions and decimals usingleulator

AN e Understand and use upper and lower bounds

AN j Understand the meaning of exponential growth

AN j Use multipliers to explore exponential grovahd decay

AN j Use exponential growth in real life problems

AN k Calculate an unknown quantity from quantitileat vary in direct or inverse
proportion

AN | Divide a quantity in a given ratio

AN | Solve word problems about ratio, includingnginformal strategies and the

unitary method of solution
AN m Use calculators effectively and efficiently
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Algebra

AADb Solve simple linear inequalities in one vategland represent the solution set on a
number line

AA b Use the correct notation to show inclusive ardlusive inequalities

AAcC Substitute numbers into formulae

AAc Use formulae from mathematics and other subjdtat require prior simplification
of brackets, including those that have negativassecurring anywhere in the
equation, and those with a negative solution

AAcC Derive a formula

AAd Given the coordinates of poimdsandB, calculate the length &Bin 2-D and 3-D

AA f Solve simple linear inequalities in two varlab

AA f Use the correct notation to show inclusive axdlusive inequalities

AA f Show the solution set of several inequaliiie$wo variables on a graph

AAi Use systematic trial and improvement to fiqgpeoximate solutions of equations
where there is no simple analytical method of sw\them

AA k Construct linear functions from real-life pileims and plot their corresponding
graphs

AA k Construct linear, quadratic and other functidrom real-life problems and plot
their corresponding graphs

AA k Generate points and plot graphs of quadratnzfions

AA k Find the intersection points of the graphdiméar and quadratic functions, and
know that these are the approximate solutionsettrresponding simultaneous
equation representing the linear and quadratictions

AA k,1 Find approximate solutions of a quadratipiation from the graph of the
corresponding quadratic function

AA Interpret the gradient at a point on the cuagethe rate of change

AA m  Setup and use equations to solve word anergittoblems involving direct
proportion or inverse proportion and relate algebsalutions to graphical
representations of the equations

AA m Calculate an unknown quantity from quantitileat vary in direct or inverse
proportion

AAm Relate algebraic solutions to graphical reprgation of the equations

AAnN Discuss, plot and interpret graphs (which rbaynon-linear and/or periodic)
modelling real situations including journeys/tragehphs

AA o Estimate areas of irregular shapes by apprakirng area to area of known shapes

AA o Estimate area under curves by dividing ard¢a strips of equal widths

AA o0 Understand that if the area is divided intgraater number of strips then the effect
is to increase the accuracy of the approximation

122 UG023374 Scheme of Work — Edexcel GCSE in Apfiios of Mathematics (2AM01) — Issue 1 — Septen@idi0



Geometry and Measures

AG b Definitions and names of polygons

AG b Properties of triangles and quadrilaterals

AG Db Give reasons for angle calculations

AG b Angles associated with parallel lines

AG e Understand the effect of enlargement for petam area and volume of shapes
and solids

AG e Understand that enlargement does not havesatine effect on area and volume

AG e Understand and use the effect of enlargemeat@as and volumes of shapes
and solids

AG e Know the relationship between linear, area\asildme scale factors of
mathematically similar shapes and solids

AG f Understand, recall and use Pythagoras’ theorem

AG f Calculate the length of a diagonal of a cuboid

AGf, g Use Pythagoras’ theorem and trigonometniatibs in 3-D

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

AG g Find angles of elevation and angles of dejwass

AG i Use 2-D representations of 3-D shapes

AG | Use and interpret maps and scale drawings

AG k Draw triangles and other 2-D shapes usindex rpair of compasses and
protractor

AG | Use straight edge and a pair of compassearty out constructions

AG m Construct loci

AGn Find the surface area of a cylinder

AGn Find circumferences of circles and areas enclogeagirbles, recalling relevant
formulae

AGn Calculate the lengths of arcs and the areas abiseot circles

AG o Find the surface area of simple shapes (prismapuke formulae for triangles

and rectangles and other shapes

AGo,p Find the surface areas and volumes of comghgolids constructed from;
spheres, hemispheres, cylinders and solve prohleshaling examples of
solids in everyday use

AGo,p Solve problems involving surface areas and voluaig¢sght) prisms and

cylinders
AGr Solve problems involving surface areas andinas of cones and pyramids
AGr Solve problems involving more complex shapesuding segments of circles,
length of a chord and frustums of cones
AGr Find the area of a segment of a circle givenradius and length of the chord
AM b Convert measurements from one unit to another
AM d Understand and use compound measures in amaitid unfamiliar contexts
AM d Understand and use compound measures inclgfiegd
AM e Understand and use bearings
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Probability

AS a Understand and use the vocabulary of prolalitid probability scale

AS b, c Understand and use estimates or measupgsludbility from theoretical models
(including equally likely outcomes), or from relaifrequency

ASr Understand that when a statistical experineesurvey is repeated there will
usually be different outcomes and that increasamgge size generally leads to
better estimates of probability and population abtaristics

ASs Discuss and start to estimate risk
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