




















Also available for CE Mathematics: 








9781398321489 








9781398321403 








9781398326491 








9781398321458 








9781398321281 








9781398340916 








Also 








available as 








an eBook 








Also 








available as 








an eBook 








Also 








available as 








an eBook 








Available as 








a paid-for PDF at 








galorepark.co.uk 








Available as 








a paid-for PDF at 








galorepark.co.uk 



























About the author 








Serena Alexander has taught mathematics since 1987, originally in senior schools, both maintained and independent. From 








1990 she taught at St Paul’s School for Boys, where she was head of mathematics at their preparatory school, before moving 








first to Newton Prep as deputy head and then to Devonshire House as head. She is now an educational consultant, with a 








focus on mathematics, leads inspections both in the UK and overseas, and runs mathematics and other courses for prep 








school teachers. She has been writing mathematics textbooks since 1995. Outside education, she applies her mathematical 








skills to sailing, and has raced across the Atlantic Ocean and assists at regattas such as Cowes Week. 








Photo credits 








p1 © PaulVinten/iStock; p8 © pelucco/iStock; p13 © photomic/Adobe Stock; p17 © GiorgioMorara/Adobe Stock; p22 left © Maksym 








Yemelyanov/Adobe Stock, right © natrot/Adobe Stock; p27 © Kalistratova/iStock; p62 © Granger Historical Picture Archive/Alamy 








Stock Photo; p81 © Carlos André Santos/Adobe Stock; p54 © Danita Delimont/Getty Images; p85 top © johan10/iStock, bottom 








© claudiodivizia/iStock; p89 top © undefined undefined/iStock, bottom © ventdusud/iStock; p110 © Tony Craddock/Adobe 








Stock; p129 © Yuriy/Adobe Stock; p131 © morrowlight/Adobe Stock; p136 © BRAD/Adobe Stock; p138/143: These Ordnance 








Survey maps are © Crown copyright and database rights 2021 Galore Park Publishing under licence to OS; p143 bottom © 








cdkproductions/Adobe Stock; p145 © andrii_lutsyk/Adobe Stock; p197 © Thinkstock/Getty Images/iStock; p208 © Becky Stares/ 








Adobe Stock; p222 © lkonya/Adobe Stock; p224 left © Thinkstock/Getty Images/Hemera; p266 top © Nadiinko/iStock, left © 








HaraldBiebel/iStock, bottom © Dav ID/Adobe Stock; p273 © Andrey Cherkasov/Adobe Stock; p278 © bonetta/iStock; p289 © 








Photodisc/Getty Images/World Commerce & Travel 5; p315 © Olesia Bilkei/Adobe Stock; p318 © Guillem de Balanzó/Adobe Stock; 








p326 © Gorodenkoff/Adobe Stock; p328/333 © Richard Griffin/Adobe Stock; p348 © osnuya/Adobe Stock 








Every effort has been made to trace all copyright holders, but if any have been inadvertently overlooked, the Publishers will 








be pleased to make the necessary arrangements at the first opportunity. 








Although every effort has been made to ensure that website addresses are correct at time of going to press, Galore Park 








cannot be held responsible for the content of any website mentioned in this book. It is sometimes possible to find a relocated 








web page by typing in the address of the home page for a website in the URL window of your browser. 








Hachette UK’s policy is to use papers that are natural, renewable and recyclable products and made from wood grown in 








well-managed forests and other controlled sources. The logging and manufacturing processes are expected to conform to 








the environmental regulations of the country of origin. 








Orders: 



Teachers 



please contact Hachette UK Distribution, Hely Hutchinson Centre, Milton Road, Didcot, Oxfordshire, OX11 7HH. 








Telephone: (44) 01235 400555. Email: primary@hachette.co.uk. Lines are open from 9 a.m. to 5 p.m., Monday to Friday. 








Parents, Tutors 



please call: (44) 02031 226405 (Monday to Friday, 9:30 a.m. to 4.30 p.m.). 








Email: parentenquiries@galorepark.co.uk 








Visit our website at www.galorepark.co.uk for details of revision guides for Common Entrance, examination papers and 








Galore Park publications. 








ISBN: 978 1398 321458 








© 



Hodder & Stoughton Limited 2021 








First published in 2021 by Hodder & Stoughton Limited 








An Hachette UK Company 








Carmelite House 








50 Victoria Embankment 








London EC4Y 0DZ 








www.galorepark.co.uk 








Impression number 








10 9 8 7 6 5 4 3 2 1 








Year 








2025  2024  2023  2022   2021 








All rights reserved. Apart from any use permitted under UK copyright law, no part of this publication may be reproduced or 








transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or held within 








any information storage and retrieval system, without permission in writing from the publisher or under licence from the 








Copyright Licensing Agency Limited. Further details of such licences (for reprographic reproduction) may be obtained from 








the Copyright Licensing Agency Limited, www.cla.co.uk 








Illustrations by Aptara, Inc. 








Typeset in India 








Printed in Italy 








A catalogue record for this title is available from the British Library. 

















Contents 










Introduction 












vi 










1 Working with numbers 












1 










Place value 








2 








Negative numbers 








3 








The number line 








3 








Multiplying and dividing 



by 10, 100, 1000 








4 








Ordering and comparing numbers 








6 








Rounding 








7 










Estimation 



or approximation 












9 










Word problems 








10 










More about negative 



numbers 












11 












Multiplying and dividing with negative numbers 



   11 










Investigation: Roman numeral investigations 








13 








2 Powers and roots 








15 








Powers of ten 








15 










Square numbers 



and their roots 












16 








Cubes and their roots 








18 








More index numbers 








18 








Brackets 








19 










Order of 



operations 












20 










Using a calculator 








21 










Extension: Triangular 



numbers 












25 












Project: Current affairs – environmental 



reports 



27 










3 Factors and multiples 








28 








Rules of divisibility 








29 








Finding factors 








33 








Prime numbers 








34 








More about factors and multiples 








34 








Common factors and common multiples 








36 








Extension: Using factors to calculate 








38 








Activity: A 1 to 100 square investigation 








40 








4 Calculations 








41 








Mental arithmetic strategies 








41 








Written calculations 








46 








Multiplying and dividing 



by multiples of 








10, 100, 1000 








53 








Long multiplication 








54 








Long division 








56 








Problem solving 








57 










Activity: 



Countdown 



and other games 












60 










5 Fractions and decimals 








62 








Simple fractions 








62 










The four operations 



with fractions 












66 










A fraction of an amount 








67 








Problem solving with fractions 








70 










Converting decimals to fractions and 










fractions to decimals 








71 








The four operations with decimals 








74 








Multiplying and dividing by a decimal 








76 








Extension: Using a calculator 








78 








Investigation: Recurring decimals 








80 








6 Metric and other units 








81 








Metric units 








81 










Calculating 



with quantities 












83 










Imperial units of measurement 








84 








Money 








85 










Calculating 



with money 












86 










Credit and debit 








88 








Temperature 








89 










Extension: Converting 



imperial measures 










to metric measures 








92 










Project: Comparing units of money, currency 










and measurement from around the world 








94 








7 Percentages 








95 








Introducing percentages 








95 










Percentages and fraction 



equivalents 












97 










Percentages and decimal equivalents 








98 








Writing one amount as a percentage 








of another 








100 








Finding a percentage of an amount 








101 








Percentage change 








103 








Profit and loss 








104 










Extension: More 



about fractional 










percentages 








107 










Project: Current affairs – percentages 










in the news 








109 








8 Geometry 








110 








Where did it all begin? 








110 








Angles 








111 










Facts about 



angles 












114 










Parallel lines and angles 








115 








More about triangles 








117 








Congruent triangles 








119 








Angle problems 








120 








Using angles 








122 








Constructions 








124 










Project: Escher 



tessellations 












129 








9 Ratio 








131 








Ratios as fractions 








132 








Ratio in patterns 








133 








Working with ratio 








134 

















Proportion 








139 










Extension: 



Ratio and lines 












141 








Project: Charity fundraising 








143 








10 Working with algebra 








145 








The rules of algebra 








145 










Powers of 



x 












148 












Index numbers 



and brackets 












151 










More brackets 








152 








Factorising 








154 










Investigation: 



The shopkeeper’s dilemma 












155 










11 Equations 








156 








Solving number puzzles 








156 








Equations 








157 










Equations 



with brackets 












161 










Fractions and equations 








161 










Equations with variables 



on both sides 










162 










Using equations to solve problems 








164 








Writing story puzzles with brackets 








166 








Extension: New operations 








168 










Activity: Number puzzles in 



newspapers 










170 








12 Formulae 








171 








Substitution 








171 








Formulae 








172 










Formulae 



and index numbers 












174 








Writing formulae 








175 








Extension: Harder 



substitution 








176 








Activity: Matchstick puzzles 








178 








13 Area and perimeter 








179 








The tangram 








179 










Perimeters and 



areas of squares and 










rectangles 








180 








Area of a parallelogram 








182 








Triangles 








184 








More quadrilaterals 








186 








Unknown dimensions 








188 








Composite shapes 








190 










Shapes with holes 



in them 










192 










Extension: More units of area 








193 








Investigations: Area and perimeter 








196 








14 Graphs 








198 








The co-ordinate grid 








198 










Graphs parallel to the 



axes 










200 










Drawing shapes on a grid 








202 










Graphs that are not parallel 



to the axes 












203 










Drawing the graph of an equation 








204 








Finding other values 








205 








Extension: Finding the 



equation of a line 








207 










Project: Current affairs – graphs in the news 



    209 










15 Sequences 








210 








Recognising sequences 








210 








Sequences and patterns 








212 








Sequences and equations 








213 








Finding the rule 








214 








Non-linear sequences 








215 








Geometric sequences 








218 










Project: Leonardo de Pisa 



(Fibonacci) 










222 








16 Time 








223 








Time 








223 








Units 



of time – years, months and weeks 








224 










Units of time – hours, minutes and seconds 



     226 










Timetables 








228 








Time as a fraction 








230 










Distance, speed and 



time 












231 








Using the formulae 








234 










Project: Planning a 



holiday 












236 










17 Three-dimensional solids 








238 








Isometric drawings 








238 








More 3D shapes 








239 








Nets of solid shapes 








240 








Faces, edges and vertices 








242 








Surface area 








243 










Problem solving 



in three dimensions 












245 










Volumes of cubes and cuboids 








246 








Finding the third dimension 








248 








Extension: A net of a box 








249 








Project: How big is a litre? 








252 








18 More graphs 








253 








Everyday graphs 








253 








Conversion graphs 








255 








Travel graphs 








257 








Scatter graphs 








259 








Curved graphs 








262 










Project: Graphs 



from your environment 












266 








19 Circles 








267 








Surprising circles 








268 








Area of a circle 








270 








Problem solving 








272 








Semicircle and quadrant 








273 








Extension: More parts of 



a circle 








276 








Investigation: Line and circle 








278 










20 Symmetry and transformations 



281 










Symmetry 








281 








Transformations 








286 








Translation 








288 








Reflection 








289 








Rotation 








291 

















Enlargement 








293 










Mixed or combined 



transformations 












297 










Activity: Make a map of your school 



site 










302 










21 Polygons 








303 








Quadrilaterals 








304 








Angles in a polygon 








306 










Calculating angles in 



polygons 












309 










Extension: Maths from stars 








312 








Activity: Hexagon investigation 








314 








22 Probability 








315 








The probability scale 








315 








Theoretical probability 








317 










Calculating the probability 



of a second event 



319 










Possibility space diagrams 








321 








Project: Design a game of chance 








327 








23 Statistics 








328 








Range 








328 








Averages 








328 










Finding missing 



values 












334 








Frequency tables 








335 








Displaying data 








338 








Grouped data 








340 








Pie charts 








342 










Interpreting 



pie charts 












344 












Project: Statistics in the 



news 










348 








Glossary 








349 

















vi 








Introduction 








Working through this course will help pupils to develop: 








● 



reasoning and logic skills 








● 



secure foundations 








● 



inter-curricular connections 








● 



empathy 








● 



cultural and environmental awareness 








● 



an appreciation of the beauty of mathematics. 








This book is for pupils in Key Stage 3, at a preparatory school where pupils sit ISEB 








Common Entrance at the end of Year 8, or at a mainstream secondary school. 








Pupils sitting ISEB Common Entrance at the end of Year 8 will all sit the same 








Core Mathematics papers and a Mental Arithmetic paper. This reflects ISEB’s aim 








to promote the idea that everyone can be successful in mathematics. 








While all pupils will be taught the same Core Mathematics course, some will also 








be taught the Additional Mathematics course, which contains further topics from 








the National Curriculum for Mathematics at Key Stage 3. 








This book covers the ISEB 13+ Core Mathematics specification and is intended to 








be the principal textbook for pupils in Years 7 and 8. It also includes sections on 








some topics that are not examined by ISEB but do form part of the Key Stage 3 








National Curriculum. 








A second book, 



Additional Mathematics, 



covers the ISEB 13+ Additional 








Mathematics specification. It briefly revises and then extends much of the 








core syllabus content and covers the required Additional Mathematics 








topics, including some topics that are not examined by ISEB but do form 








part of the Key Stage 3 National Curriculum. 



Additional Mathematics 



is 








intended to be the principal textbook for more able pupils in Year 8 but 








could also provide extension material for pupils in Year 7. It is also suitable 








for pupils in Year 9. 








The two books, 



Core Mathematics 



and 



Additional Mathematics, 



fulfil the aims of 








the ISEB Common Entrance specification and, in turn, meet the Department for 








Education (DfE) requirements. 








The books focus on pupils acquiring a secure foundation of mathematical 








knowledge, concepts and skills, and giving them opportunities to apply what 








they know through investigative thinking, problem solving and reasoning. 








Following Galore Park tradition, the books are full of careful explanations that 








encourage pupils to work logically and express mathematical ideas clearly, 








correctly and succinctly. 








In line with the revised ISEB specification, there is an emphasis on questions 








with fewer words and less scaffolding in order that pupils develop their own 








strategies leading towards structured answers. 








The books contain additional activities, investigations and projects that 








encompass the applications of mathematics in other disciplines (i.e. cross- 








curricular projects). Reflecting DfE requirements, such activities are intended 








to encourage cultural and environmental awareness and empathy as well as 








the study of the contribution to mathematics from other cultures and the use 
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of mathematics in the current world. There are also opportunities to consider 








profound and interconnected ideas through mathematics. 








The ability profile of schools, including those that prepare pupils for Common 








Entrance, is very diverse. Non-selective schools may have few pupils who will be 








sitting Additional Mathematics or scholarship papers. Schools that are selective 








may have the majority of the pupils sitting the Additional Mathematics paper 








and many sitting either the Common Academic Scholarship Examination (CASE) 








or other scholarship papers set by individual schools. Therefore, schools must 








determine for themselves how they wish to group and teach their pupils, either 








teaching them together with differentiated work or in different teaching groups. 








Every pupil group is different, with pupils coming from different backgrounds and 








experiences, and with different interests and enthusiasms. Similarly, every teacher 








is different. Some will want all pupils to work through each exercise, while others 








will happily allow pupils to follow their own path through the curriculum; most will 








use a variety of approaches. Although the early chapters revise material from 








Key Stage 2 before moving on, it may be that some pupils do not need to cover 








every exercise while others may need some supplementary material. Teachers will 








therefore decide on what is most appropriate for their pupils. 








This book is not intended to be exclusive. It is intended, and expected, that 








teachers will supplement the course in the textbook with other material, bearing 








in mind the ISEB aims that pupils will: 








● 



have the confidence to think, weigh up evidence and make up their own 








minds, and the resilience to learn from their mistakes 








● 



have the skills to work independently and collaboratively 








● 



understand how subjects connect with each other 








● 



demonstrate cultural and environmental awareness and empathy, 








developing an understanding of their place in the world. 








Specifically, in mathematics the ISEB aim is to set a programme of work that will: 








● 



develop pupils’ analytical skills, enabling them to select appropriate methods 








● 



encourage pupils to work logically and express mathematical ideas clearly, 








correctly and succinctly 








● 



instil in pupils the importance of the subject and its associated skills, 








including the applications of mathematics in other disciplines 








● 



enable pupils to recognise the beauty of mathematics through an 








appreciation of the simplicity and elegance with which mathematics 








expresses profound and interconnected ideas 








● 



provide a solid foundation for future progress. 








How to use the books 








Core Mathematics 



is intended to be the principal textbook for all pupils in 








Years 7 and 8, with 



Additional Mathematics 



providing the necessary extension 








material for pupils who will be sitting the additional ISEB Common Entrance 








Examination paper at the end of Year 8. More able pupils may prefer to use 



Core 








Mathematics 



in Year 7 and 



Additional Mathematics 



in Year 8. 








When new topics are introduced, there are frequently ‘skill building’ exercises 








with plenty of short practice questions that get progressively more difficult. The 








questions are arranged in boxes according to difficulty, with each being more 








challenging than the last: 
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Cross-curricular 








Cross-curricular links are made to put mathematics 








into the context of subjects such as English, 








science, geography, history, ICT and PSHEE. They 








also suggest other activities. 








Throughout the book there are additional tips and 








explanations to assist pupils in their reasoning. 








Social, cultural, environmental 








and empathy 








Thought-provoking links are given to encourage 








cultural and environmental awareness and 








empathy through the study of the contribution to 








mathematics from other cultures and the use of 








mathematics in the current world. 








Beauty of mathematics 








This feature helps pupils to recognise the beauty 








of mathematics through an appreciation of the 








simplicity and elegance with which mathematics 








expresses profound and interconnected ideas. 








Example 








These are worked examples illustrating how to solve 








mathematical problems using the skills in the book. 








Investigation 








Throughout the book there are many 








investigations that will help pupils to explore the 








depth of their mathematical understanding. 








Activity 








End-of-chapter activities are available throughout 








the book which provide an entertaining way to 








explore the topic further with your pupils. 








Project 








Various projects are suggested. These can 








be used to explore cross-curricular links with 








mathematics, as well as providing suitable starting 








points for the ISEB Project Qualification (IPQ). 








Key terms 



(defined in the Glossary) are in 



blue bold 



the first time they are 








mentioned, and 



black bold 



subsequently. 








Exercise 1.2 








Write these numbers in words. 








11 



5 720 000 








12 



5720 








13 



103.16 








14 



3.025 








15 



5 734 105 








16 



13 500 543 








17 



750 060 400 








18 



7 560 004 








19 



7 056 040 








20 



7.506 








1 



21 070 








2 



405 012 








3 



1 005 030 








4 



0.05 








5 



12.004 








6 



30 070 011 








7 



2 067 005 








8 



40 060 








9 



56.4 








10 



 30.007 








Less confident pupils may need to work through every question; however, others 








could be set or could elect to answer the most appropriate box of questions for 








their ability before moving on to apply their new skills to the problem-solving 








exercises. Other options to move more able pupils through exercises could be 








to answer only the questions in the left-hand column of each box (e.g. questions 








1–5 and 11–15) or the right-hand column in each box (e.g. questions 6–10 and 








16–20, which are slightly more challenging). In this way, each pupil can be 








encouraged to work at the best pace and level for them. 
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In the animal kingdom many species demonstrate the ability to recognise 








numbers, especially the number of their young. Many birds have a good number 








sense. If a nest contains four eggs, a predator could take one away without 








the bird abandoning the nest, but when two are removed the bird generally 








deserts the rest. The bird can distinguish two from three. This ability seems to be 








instinctive and not learnt. 








Very early civilisations demonstrated this same ability to recognise numbers but 








most did not have words for numbers larger than two. Instead they used words 








such as ‘flocks’ of sheep, ‘heaps’ of grain, or ‘lots’ of people. There was little 








need for a numeric system until groups of people formed clans, villages and 








settlements and began a system of bartering and trade that in turn created a 








demand for currency. 








Almost all early number systems were based on 



symbols 



that represented one, 








10, 100 and other 



powers of ten. 








In the picture below you can see the symbols 



∩ 



and | which stand for 10 and 1, 








thus 



∩ ∩ 



| | | | represents 24 and the coil in the last section represents 100 








It is now generally accepted that our decimal numerals evolved in India and were 








married with the place-value principle of the Babylonians before being transmitted 








via Arab culture to Europe, undergoing a number of changes on the way. 








Let us summarise some of the facts about our number system, a curious blend of 








Latin words with Arabian symbols. 








The position of a number, or 



digit, 



represents its value. The name ‘digit’ comes 








from the Latin word, 



digiti, 



for fingers. The ten digits on human hands correspond 








to the ten symbols of the number system. 








This system is the decimal system, based on ten. It was slowly introduced to 








Europe by Muslim scholars and is now used worldwide. The word ‘decimal’ 








comes from the Latin for ten: 



decem. 








In this chapter we are going to revise what we know about numbers and brush 








up on some of the skills that will be needed later in this course. 








Cultural 








Many examples 








of number 








systems in the 








ancient world 








have been found 








in temples and 








other places 








of worship. It 








is thought that 








this is because 








priests were an 








educated class 








and many were 








scribes. 








■ 



This tablet was found in an Egyptian temple. It shows the ancient Egyptian symbols for 








numbers. Like the Romans, the Egyptians had symbols for 1, 10, 100 and 1000 but unlike the 








Romans, they had no symbol for 5, 50 or 500. 








History 








You have studied 








various early 








civilisations. 








What can you 








remember about 








the monetary 








system or 








measurement 








system they 








used? 








A 



power 



of a 








number 



n 



is 








formed when 








n 



is multiplied 








by itself, any 








number of 








times. We will 








learn more 








about powers in 








Chapter 2. 
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Working with numbers 








Geography 








Can you find 








the various 








countries 








and places 








mentioned in 








this chapter on 








a world map? 

















2 








1 








Place value 








The value of any digit within 



a number is indicated by its relative position: units, 








tens, hundreds or thousands. If there is no digit in a position then a zero is inserted. 








Th H T U 








Nine thousand 








9 0 0 0 








Five hundred 








5 0 0 








Thirty (3 tens) 








3 0 








Six 








6 








Four thousand and twelve



 4 0 1 2 








Larger numbers 








As the numbers increase, the place values extend to ten thousands, hundred 








thousands then, instead of thousand thousands, there are millions, then ten 








millions and hundred millions. 








This number is four hundred million, three hundred and four thousand and fifteen. 








H M T M M H Th T Th Th H 








T U 








4 








0 








0 








3 








0 








4 








0 








1 








5 








Smaller numbers 








Numbers less than one are called 



fractions. 



When they are written as 



decimal 








fractions, 



the fractional part is separated from the whole number part by the 








decimal point. 








Th H T U t h th 








Nine tenths 








0 9 








Four hundredths 








0 0 4 








Two thousandths 








0 0 0 2 








Twenty-five thousandths 








0 0 2 5 








One thousand and five 








1 0 0 5 








Four and three hundredths 








4 0 3 








Five hundred and four and seven thousandths 








5 0 4 0 0 7 








• 








• 








• 








• 








• 








• 








1005 is a whole 








number. 








Whole numbers 








do not contain 








fractions and 








therefore there 








is no need for a 








decimal point. 








Numbers 








such as this 








are generally 








written with a 








small space 








between the 








hundreds and 








the thousands 








and between 








the thousands 








and the millions: 








400 304 015 








although they 








may also be 








written with 








commas: 








400,304,015 

















3 








Working with numbers 








Negative numbers 








All the numbers so far have been greater 



than zero: these are positive numbers. 








Numbers below zero are called 



negative numbers. 



They are written with a 








special negative sign before them: 








− 








5 








This is the number 5 below 0; you say it as ‘negative 5’. 








Note that the negative sign is shorter and placed a little higher and closer to the 








number than you would see for a subtraction sign: 








− 5 








This is the operation of taking 5 away, you say it as ‘minus 5’ or ‘less five’ 








or ‘subtract 5’. 








The number line 








A number line is useful when looking 



at numbers. Have you ever looked at dates 








on a timeline? In history perhaps? 








Exercise 1.2 








Write each number in figures. 








1 



Six thousand and nine 








2 



Eight thousand and thirteen 








3 



Fifteen and six tenths 








4 



Eight hundred and one and five thousandths 








5 



Four and six hundredths 








6 



Twenty-five thousand and six 








7 



Five million, six hundred and three thousand and twenty 








8 



Fifty-three thousand, four hundred and eight and seventeen thousandths 








9 



Five hundred and four million, sixty thousand and eight 








10 



Twelve million and sixteen hundredths 








Exercise 1.1 








Write these numbers in words. 








11 



5 720 000 








12 



5720 








13 



103.16 








14 



3.025 








15 



5 734 105 








16 



13 500 543 








17 



750 060 400 








18 



7 560 004 








19 



7 056 040 








20 



7.506 








1 



21 070 








2 



405 012 








3 



1 005 030 








4 



0.05 








5 



12.004 








6 



30 070 011 








7 



2 067 005 








8 



40 060 








9 



56.4 








10 



30.007 








980 








978 Edward the 








Martyr is murdered 








1016 Cnut becomes 








King of England 








1042 Edward the Confessor 








is crowned king 








1066 Edward the 








Confessor dies 








1000 








1020 








1040 








1060 








The dates shown above are 



Common Era 



(CE) dates. Some events occurred 








‘before the Common Era’ so the dates are written as 



bce 



dates. 








Geography 








and science 








You will have 








learnt about 








negative 








numbers in 








geography 








and science 








when looking at 








temperature. On 








weather maps 








and in everyday 








discussion 








‘negative five’ 








is sometimes 








written or said 








as ‘minus 5’. 








What other 








examples 








of negative 








numbers do you 








know? 

















4 








1 








When you use a number line to show numbers, zero is included. The numbers 








below or to the left of zero are negative numbers. 








60 








55BCE Julius Caesar 








raids Britain 








27BCE Augustus plans 








invasion of Britain 








9CE Cunobelius becomes king of 








the Catuvallauni tribe 








40 








20 








BCE CE 








20 








– 20 








– 17 








– 6 








4 








22 








– 10 








0 








10 








20 








– 0.2 








– 0.19 








– 0.04 








0.08 








0.15 








– 0.1 








0 








0.1 








0.2 








History 








Note that 








there was no 








year zero and 








therefore zero 








does not appear 








on a timeline 








showing dates. 








The number lines in 








Questions 1 and 2 are 








like the second and third 








examples above. There are 








four steps in each so your 








line should be 8 cm long 








(4 × 2 cm) plus a little extra 








at each end. 








Question 3 also has four 








steps but you will need to 








work out the number of 








steps and the length of the 








lines in Questions 4 and 5 








for yourself. 








Exercise 1.3 








1 



Draw a number line from 








− 








20 to 20 with 2 cm representing each step of 10 








Mark these numbers on your number line: 








− 








5 








14 








− 








12 








8 








2 



Draw a number line from 








− 



0.2 to 0.2 with 2 cm representing each step of 0.1 








Mark these numbers on your number line: 








0.18 



− 



0.16 








0.04 



− 



0.16 








3 



Draw a number line from 








− 








4 to 12 with 2 cm representing each step of 4 








Mark these numbers on your number line: 








11 








− 



3.5 








− 



0.5 








10.5 








4 



Draw a number line from 



− 



8 to 2 with 2 cm representing each step of 2 








Mark these numbers on your number line: 








1.5 








− 



7 








− 



4.5 








0.5 








− 



2.5 








5 



Draw a number line from 








− 








1 to 1 with 2 cm representing each step of 0.5 








Mark these numbers on your number line: 








− 








0.2 








0.4 








− 








0.9 








0.75 








Multiplying and dividing by 10, 100, 1000 








Our number system is based on ten. This makes it very simple to multiply 



and 








divide by 10, 100 or 1000 








Consider 30 



× 



10 



= 



300 








When you multiply by ten the digits in the numbers move one place to the left 








and the units place is filled with a zero. 
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Working with numbers 








Th H T U 








3 0 








× 



10 








3 0 0 








× 



10 








3 0 0 0 








The same is true for numbers less than one. 








Consider 0.3 



× 



1000 








Th T H U t 








0 3 








× 



1000 








3 0 0 








The answer is 1000 times larger than 0.3, so all the digits move three places to 








the left. The gaps in the tens and units columns are filled with zeros. There is 








now no need to write the decimal point as the result is a whole number. 








When you divide by powers of ten, the digits all move to the right. 








Consider 450 



÷ 



10 








Th T H U 








4 5 0 








÷ 



10 








4 5 








The answer is a tenth of 450, so all the digits move one place to the right. The 0 








that was in the units column disappears. 








Therefore 450 



÷ 



10 



= 



45 








The same is true with decimal fractions. 








Consider 10.2 



÷ 



100 








Th T H U t h th 








1 0 2 








÷ 



100 








0 1 0 2 








The answer is a hundredth of 10.2, so all the digits move two places to the right. 








The gap in the units column is filled by a zero. 








Therefore 10.2 



÷ 



100 



= 



0.102 








The decimal number system makes multiplying and dividing by powers of ten 








very simple. This is the reason why so many currency systems and units of 








measurement are based on powers of ten. 








100 p 



= 



£1 








10 mm 



= 



1 cm 








1000 g 



=  



1 kg 








• 








History 








We now 








use units of 








measurement 








based on 








powers of ten 








but until the 








late twentieth 








century 








most units of 








measurement 








used in Britain 








were based on 








numbers that 








could be divided 








by 12 or 60. Why? 








• 








• 








• 








ICT 








A page of 








your exercise 








book may look 








like a pattern 








of squares 








but these are 








actually rows 








and columns, 








just like a 








spreadsheet. 








You need to 








keep digits 








in the correct 








columns and the 








correct rows. 

















6 








1 








Examples 








a) 



450 



× 



10 000 








450 



× 



10 000 



= 



4 500 000 








There are four zeros in 10 000 so the digits all move four places to the left; do not forget the 0 from 450 








so there are five zeros in all. 








b) 



0.304 



× 



1000 








0.304 



× 



1000 



= 



304 (there is no need to write 304.0) 








There are three zeros in 1000 and therefore the 3 moves from tenths to hundreds. 








c) 



36 500 



÷ 



1000 








36 500 



÷ 



1000 



= 



36.5 








All the digits move three places right so the 5 is now in the tenths column, behind the decimal point. 








d) 



1060 



÷ 



10 000 








1060 



÷ 



10 000 



= 



0.106 








The 1 moves from thousands to tenths. 








It is always a good idea to check a division by 








doing the reverse multiplication. 








50 



÷ 



100 



= 



0.5 








Check 0.5 



× 



100 



= 



50 








Exercise 1.4 








For whole numbers with more than four digits, make sure that you put the small spaces between thousands 








and hundreds and between millions and thousands. 








11 



0.4 



× 



1000 








12 



30 



÷ 



100 








13 



8 



÷ 



100 








14 



0.05 



× 



100 








15 



0.007 



× 



1000 








16 



400 000 



÷ 



100 








17 



0.15 



× 



10 








18 



600 000 



÷ 



1000 








19 



0.45 



× 



100 








20 



7 



÷ 



1000 








1 



40 



× 



10 








2 



60 



× 



100 








3 



400 



× 



10 








4 



400 



÷ 



100 








5 



200 



× 



1000 








6 



625 



× 



100 








7 



2 



÷ 



10 








8 



7020 



× 



100 








9 



60 



÷ 



10 








10 



7000 



÷ 



100 








21 



0.4 



× 



10 








22 



4.5 



× 



100 








23 



2.4 



÷ 



100 








24 



0.034 



× 



1000 








25 



3465 



÷ 



1000 








26 



2635 



× 



100 








27 



45.3 



÷ 



100 








28 



23 045 



× 



1000 








29 



820.7 



× 



100 








30 



30.15 



÷ 



10 








Ordering and comparing numbers 








When we order two or more numbers, we need to consider the 



place values of 








the digits. When we 



compare 



numbers, we can use the symbol 



> 



for 



greater 








than 



and 



< 



for 



less than: 








Consider 3050 and 3005 








Both numbers start with three thousand but the 5 in 3050 represents 5 tens 








while the 5 in 3005 represents 5 units, therefore 3050 is greater than 3005. 








Write this as: 3050 > 3005 








By the same argument, 3005 is less than 3050 








Write this as: 3005 < 3050 








When you put numbers in order they can be in ascending order or in descending 








order. 








The same rule applies for negative numbers. 








English 








Ascending 








means from 








lowest (first) 








to highest 








(last) – think of 








ascending a 








mountain. 








Descending 








means from 








highest (first) to 








lowest (last) – 








think of making 








a descent. 
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Working with numbers 








Look at this number line: 








– 20 








– 17 








– 6 








4 








22 








– 10 








0 








10 








20 








When ordering numbers: 








● 



Look at the value of the first digit in each number. 








● 



If the first digits have the same value then look at the second digits. 








● 



If the second digits also have the same value then look at the third digits. 








● 



Continue until you have discovered which is the largest number. 








● 



Look out for negative numbers. If in doubt, draw a number line. 








Exercise 1.5 








1 



Copy each pair of numbers and write 



< 



or 



> 



between them. 








a) 



4900 








4090 








d) 



1 030 500 








1 003 500 








b) 



25 007 








25 070 








e) 



174 908 








174 809 








c) 



305 107 








350 017 








f) 



5 403 540 








5 430 504 








2 



Copy each pair of numbers and write 



< 



or 



> 



between them. 








a) 



0.303 








0.330 








d) 



0.13 








− 



0.103 








b) 



0.4 








0.004 








e) 



− 



5.205 








5.25 








c) 



7.01 








7.001 








f) 



10.05 








10.015 








3 



Write these numbers in order of size, smallest first. 








a) 



6070 








6700 








6007 








b) 



25 040 








20 540 








25 045 








c) 



1 060 050 








1 600 500 








1 060 005 








4 



Write these numbers in order of size, largest first. 








a) 



9809 








9890 








9089 








b) 



106 045 








160 450 








106 405 








c) 



10 200 730 








12 700 300 








1 060 005 








5 



Write these numbers in order of size, smallest first. 








a) 



0.3 








0.003 








0.303 








b) 



4.5 








4.05 








4.505 








c) 



12.702 








1.207 








12.07 








6 



Write these numbers in order of size, largest first. 








a) 



−



14.06 








− 



1.604 








− 



16.4 








b) 



− 



100.5 








− 








105.05 








− 








100.05 








c) 








− 








2.07 








− 








2.7 








− 








2.007 








7 



Write down a number that lies between 107 and 110 








8 



Write down a number that lies between 



− 



0.4 and 



− 



0.5 








9 



Find a number that is less than 0 but larger than 



− 



1 








10 



Find a number that is larger than 0.05 but less than 0.055 








Although 14 is larger 








than 1, remember that 








− 








1 








is larger than 



− 



14 








If in doubt, draw a 








number line. 








Greater than/ 








less than: 








Remember the 








symbols by 








thinking of a 








crocodile with 








a big open 








mouth eating 








something 








bigger than 








itself: 








large 



> 



small 








small 



< 



large 








Rounding 








Look again at this 



number line. You should see that 22 lies very close to 20 








– 20 








– 17 








– 6 








4 








22 








– 10 








0 








10 








20 

















8 








1 








– 0.2 








– 0.19 








– 0.04 








0.08 








0.15 








– 0.1 








0 








0.1 








0.2 








You can also 








use the symbol 








≈ 



which means 








‘approximately 








equal to’. 








Examples 








a) 



Round 750 489 to the nearest ten. 








750 489 



lies between 750 480 and 750 490 but is nearer to 750 490 








750 489 



≈ 



750 490 








b) 



Round 755 000 to the nearest ten thousand. 








755 000 



lies halfway between 750 000 and 760 000, so round up. 








755 000 



≈ 



760 000 








c) 



Round 25 750 489 to the nearest million. 








25 750 489 



lies between 25 million and 26 million but is nearer to 26 million. 








25 750 489 



≈ 



26 million 








d) 



Round 0.7845 to two decimal places. 








8 is in the second decimal place and is followed by 4. 








0.7845 lies between 0.78 and 0.79 but is nearer to 0.78 








0.7845 



= 



0.78 to 2 d.p. 








e) 



Round 0.7845 to three decimal places. 








4 is in the second decimal place 



but 



is followed by 5. 








0.7845 lies exactly halfway between 0.784 and 0.785, so round up. 








0.7845 



= 



0.785 to 3 d.p. 








In the number line below, you can see that 








− 








0.19 lies very close to 








− 








2 








Can you see a simple rule developing? 








1 



Find the digit in the place-value position to which you are rounding. 








2 



Look at the value of the digit to its right. 








3 



If it is 5, 6, 7, 8 or 9, round up. 








4 



If it is 4, 3, 2, 1 or 0, leave the digit as it is. 








Imagine you are working with a number that has lots of 



digits, 



before or after 








the decimal point. You may not need to use all of those digits. It can be more 








convenient to work with a simpler number that has been 



rounded 



up or down. 








You could say that: 








22 is 20 








to the nearest ten (rounding down) 








0.19 is 0.2 








to one 



decimal place 



(1 d.p.) (rounding up) 








Notice that 0.15 lies exactly halfway between 0.1 and 0.2 








The rule here is that you round up. 








0.15 is 0.2 








to 1 d.p. 








Empathy 








Consider those 








civilisations, all 








over the world, 








developing 








number systems 








based on ten. 








Despite their 








differences, 








they all have 








one thing in 








common – five 








fingers on each 








hand, making a 








total of ten. 








■ 



Michelangelo’s 








God and Adam 
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Working with numbers 








Exercise 1.6 








1 



Round these numbers to the nearest hundred. 








a) 



545 








b) 



1450 








c) 



674 








d) 



34 650 








e) 



253 428 








f) 



19 999 








2 



Round these numbers to one decimal place. 








a) 



0.195 








b) 



4.25 








c) 



12.309 








d) 



105.035 








e) 



16.750 








f) 



3.099 








3 



Round these numbers to the nearest million. 








a) 



6 750 000 








b) 



9 075 999 








c) 



12 500 000 








d) 



956 000 








e) 



1 500 000 








f) 



9 945 890 








4 



Round these numbers to two decimal places. 








a) 



15.2307 








b) 



30.755 








c) 



0.0150 








d) 



17.095 








e) 



1.8739 








f) 



0.9999 








5 



Round these numbers to the nearest hundred thousand. 








a) 



1 505 600 








b) 



13 250 000 








c) 



1 517 500 








d) 



950 000 








e) 



4 094 583 








f) 



19 950 000 








6 



Round these numbers to three decimal places. 








a) 



5.1045 








b) 



14.0078 








c) 



0.0056 








d) 



0.0095 








e) 



15.0106 








f) 



4.0999 








7 



Round these numbers to the nearest thousand. 








a) 



25 095 








b) 



6500 








c) 



245 250 








d) 



109 095 








e) 



1 450 500 








f) 



19 500 








8 



Round these numbers to the nearest whole number. 








a) 



1.005 








b) 



35.645 








c) 



0.524 








d) 



14.535 








e) 



0.253 








f) 



4.075 








If in doubt, draw 








a number line. 








Estimation or approximation 








We often see numbers in the newspapers or in books 



that have lots of digits, but 








the exact digit does not really matter. For example, look at this information about 








the population of the countries of the United Kingdom in 2018. 








Population 








England 








55 977 191 








Scotland 








5 438 163 








Wales 








3 124 631 








Northern Ireland 








1 890 641 








It does not make a great deal of sense to consider the exact population because 








it will change every day. What would be a more useful comparison? 








You could decide to the nearest million, to the nearest 100 000 or the nearest 








thousand. As all the numbers above are in millions, 



estimating 



to the nearest 








100 000 makes sense. 








Our table now looks like this (note we have qualified the estimation): 








Population to the nearest 100 000 








England 








56 000 000 








Scotland 








5 400 000 








Wales 








3 100 000 








Northern Ireland 








1 900 000 








The population of 








England appears 








to be written 








to the nearest 








million, but 








that is because 








55 977 191 is 








approximately 








560 lots of 








100 000. 








PSHEE 








The population 








of a country 








changes over 








time and never 








in a straight line. 








Find a graph 








of population 








change and 








see how it 








accelerates or 








slows down. 








Investigate 








reasons for the 








changes. 
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1 








Unless you are given a figure to round to, 








there is no firm rule about approximating. Use 








a value that seems sensible. It is important to 








state that the figure is to the nearest 100, or 








whatever you have chosen. 








Exercise 1.7 








1 



Copy this table of the five largest cities in England, writing the population to a suitable approximation. 








Population in 2020 








London 








7 556 890 








Birmingham 








984 341 








Liverpool 








864 125 








Nottingham 








728 977 








Sheffield 








685 372 








2 



Copy this table of five towns in Cornwall, writing the population 








to a suitable approximation. 








3 



Here is my birthday party shopping list from Sparksco. Copy out the 








list giving a rough estimate of the costs. 








1 cake at £15.85 








100 party poppers at 50p for 10 








100 paper plates at 21p each 








50 sets of cutlery at £1.99 for 5 








100 doughnuts at £5.99 for a box of 10 








4 



Copy out this table of the highest mountain in each country of 








the United Kingdom, comparing the heights with a sensible estimate. 








Mountain 








Country 








Height (m) 








Ben Nevis 








Scotland 








1 345 








Yr Wyddfa (Snowdon) 








Wales 








1 085 








Carrauntoohil 








Ireland 








1 039 








Scafell Pike 








England 








978 








Snaefell 








Isle of Man 








621 








5 



I am doing some research on house prices in my neighbourhood. 








Copy out this list, comparing the prices with a sensible estimate. 








Five-bed mansion 








£875 499 








Three-bed semi-detached house 








£546 549 








Two-bed luxury flat 








£554 499 








Three-bed thatched cottage 








£495 595 








Population 








Bodmin 








15 293 








Helston 








11 881 








St Ives 








9 474 








Westmoor 








1 829 








Lizard 








639 








Geography 








Compare these heights with the 








highest mountains in other countries. 








Economics 








How do these prices compare with 








house prices in the area where 








you live? 








Exercise 1.8 








1 



What is the smallest whole number that can be written as 230 to the nearest ten? 








2 



What is the largest number that can be written as 0.9 to one decimal place? 








3 



What is the smallest number that can be written as 1.75 to two decimal places? 








4 



I have a number that rounds to 150 to the nearest ten. What is the largest number this could have been? 








Word problems 








Now we have revised what you know about numbers, try these problems. They 








are not all straightforward and so you may have to write down your thoughts and 








ideas before you can decide the correct answer. 






➜ 
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5 



I have a number that rounds to 500 to the nearest hundred. What is the smallest number it could have been? 








6 



What is the largest whole number that can be written as 450 000 to the nearest ten thousand? 








7 



I have compared my answer to a multiplication calculation with a friend’s answer. I worked out the 








answer as 3500 but my friend has 35. ‘Oh dear,’ he says, ‘I divided instead of multiplying’. What was the 








original question? 








8 



My friend checks the next answer. I have 45 but he has written 0.0045. ‘This time you multiplied instead 








of dividing,’ he says smugly. What was the original question? 








9 



I have picked three digits at random. I have the digits 5 and 7 and one other digit. If I can put the digits 








together and make a three-digit number that rounds to 900, what must the third digit be? 








10 



I have picked four digits at random. I have the digits 2, 5 and 6 and one other. If I can put the numbers 








together and make a four-digit number that rounds to 1000, what must the fourth digit be? If it rounded to 








2000 what numbers could the fourth digit be? 








More about negative numbers 








Do you remember these rules for calculating with negative 



numbers? 








3 



− 



5 



= 








− 








2 








3 



− 



(  








− 








5) 



= 



3 



+ 



5 



= 



8 








− 



3 



− 



5 



= 



− 



8 








− 



3 



− 



( − 5) 



= 



− 



3 



+ 



5 



= 



2 








3 



+ 



5 



= 



8 








3 



+ 



(  








− 



5) 



= 



3 



− 



5 



= 



− 



2 








− 



3 



+ 



5 



= 



2 








− 



3 



+ 



( − 5) 



= 



− 



3 



− 



5 



= 



− 



8 








Exercise 1.9 








Use the rules above to answer these questions. 








11 








− 








9 



− 



6 








12 



8 



− 



12 








13 



− 



13 



+ 



( 








− 








5) 








14 








− 








7 



+ 



( 








− 








14) 








15 



13 



− 



( 








− 



9) 








16 








− 








2 



+ 



( 








− 








7) 








17 



− 



7 



− 



( 








+ 








8) 








18 








− 








7 



+ 



9 








19 








− 








3 



− 



8 








20 



− 



( 








− 



3) 



− 



(+ 8) 








1 








− 








6 



− 



4 








2 



6 



− 



9 








3 



− 



8 



− 



( 








+ 








6) 








4 








− 








5 



+ 



( 








− 








3) 








5 








− 



9 



− 



( 



− 



4) 








6 



6 



+ 



( 








− 








2) 








7 



− 



3 



− 



( 








+ 








5) 








8 



6 



+ 



( 








− 








6) 








9 








− 








7 



− 



( 








− 








3) 








10 



8 



− 



5 








Multiplying and dividing with negative 








numbers 








If 2 



+ 



2 



+ 



2 



+ 



2 is the same as 4 



× 



2 



= 



8 








then ( − 2) 



+ 



( 








− 








2) 



+ 



( 








− 








2) 



+ 



( 








− 








2) 



= 



4 



× 



( 








− 








2) 



= 








− 








8 








What about ( 








− 








4) 



× 



( 








− 








2)? 








We cannot really draw 








− 



4 lots of 



− 



2, but we could say that as 



− 



4 is the same as 








− 



(+ 4), then: 








( 








− 








4 



× 



( 








− 








2)) 



= 








− 








(+ 4) 



× 



( 








− 








2) 








= 








− 



( 



− 



8) 








= 








+ 



8 or 8 








From this we can see that multiplying by a negative changes the sign: 








4 



× 








− 



2 



= 



− 



8 








− 



4 



× 



2 



= 



− 



8 








− 



 4 



× 



− 



2 



= 



+ 



 8 








Note the use 








of brackets. 








It is not good 








practice to have 








two signs such 








as 



× 



and 



− 



next 








to each other, so 








we use brackets 








to make it clear 








that the 



− 



is 








attached to the 








number and the 








×, +, − 



or 



÷ 



is the 








operator. 
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1 








And as division is the inverse of multiplication then it follows that: 








− 



8 



÷ 



( 



− 



2) 



= 



4 and 








− 



8 



÷ 



4 



= 



− 



2 








Here’s a useful rule to remember: 








negative 



× 



or 



÷ 



positive 



= 



negative 








negative 



× 



or 



÷ 



negative 



= 



positive 








Thus 4 



× 



( 








− 



2) 



= 



− 



8 ( 



− 



4) 



× 



2 



= 



− 



8 ( 



− 



4) 



× 



( 



− 



2) 



= 



8 








8 



÷ 



( 








− 



2) 



= 



− 



4 ( 



− 



8) 



÷ 



2 



= 



− 



4 ( 



− 



8) 



÷ 



( 



− 



2) 



= 



4 








Exercise 1.10 








Use the rules above to answer these questions. 








11 



( 



− 



6) 



× 



( 



− 



9) 








12 



( 



− 



24) 



÷ 



(+ 4) 








13 



6 



× 



( 



− 



4) 








14 



( 








+ 








72) 



÷ 



( 








− 








6) 








15 



( 



− 



15) 



× 



5 








16 



105 



÷ 



( 








− 



5) 








17 



( 



− 



17) 



× 



3 








18 



( 



− 



108) 



÷ 



( 



− 



12) 








19 



( 








+ 








15) 



× 



( 








− 








8) 








20 



104 



÷ 



( 



− 



8) 








1 



4 



× 



3 








2 



( 



− 



24) 



÷ 



8 








3 



( 



− 



4) 



× 



( 



− 



8) 








4 



( 








+ 



25) 



÷ 



( 



− 



5) 








5 



( 



− 



3) 



× 



( 



− 



5) 








6 



( 








− 



18) 



÷ 



( 



− 



6) 








7 



3 



× 



8 








8 



( 



− 



72) 



÷ 



9 








9 



( 








+ 



4) 



× 



( 



− 



5) 








10 



( 



− 



64) 



÷ 



8 








You may need to remember the BIDMAS rule (see ‘Order of operations’ in Chapter 2 if you need reminding). 








Exercise 1.11 








Now you are ready for some mixed examples. 








11 



16 



− 



8 



− 



4 








12 



( 



− 



24) 



+ 



8 



− 



( 



− 



3) 








13 



36 



÷ 



( 



− 



9) 



× 



( 



− 



2) 








14 



( 








+ 








5) 



− 



( 








− 








5) 



+ 



( 








− 








10) 








15 



12 



× 



( 



− 



3) 



÷ 



4 








16 



( 








− 








12) 



÷ 



( 








− 








6) 



× 



( 








− 








3) 








17 



( 



− 



2) 



+ 



( 



− 



6) 



− 



( 



− 



3) 








18 



18 



÷ 



2 



× 



( 



− 



3) 








19 



( 



− 



7) 



− 



9 



− 



( 








− 








2) 








20 



5 



+ 



( 



− 



7) 



− 



( 








− 








3) 








1 



8 



× 



( 








− 








2) 








2 



− 



4 



+ 



7 








3 



− 



3 



− 



6 








4 



14 



÷ 



( 



− 



2) 








5 



( 



− 



3) 



− 



( 








− 








4) 








6 



35 



÷ 



( 








− 








5) 








7 



− 



4 



− 



( 



− 



7) 








8 



− 



3 



+ 



9 








9 



( 



− 



3) 



× 



( 








− 








6) 








10 



5 



+ 



( 



− 



10) 








Summary Exercise 1.12 








1 



Write four million, fifty thousand and sixty-eight in figures. 








2 



Write 8 603 040 in words. 








3 



Calculate the following: 








a) 



45 



× 



100 








b) 



5.6 



÷ 



10 








c) 



400 890 



÷ 



1000 








d) 



0.303 



× 



100 








4 



Copy each pair of numbers and write 



< 



or 



> 



between them. 








a) 



3010 








3001 








b) 








− 








2.5 








− 








1.4 








c) 



405 105 








401 501 








d) 



3 054 700 








3 055 007 








e) 








− 



0.706 








− 



0.76 








f) 



20.004 








20.4 








5 



Round these numbers to the nearest: 



i) 



hundred, 



ii) 



ten thousand, and 



iii) 



million. 








a) 



7 545 678 








b) 



13 500 799 








c) 



45 097 605 








6 



Round these numbers to: 



i) 



one decimal place, 



ii) 



two decimal places, and 



iii) 



three decimal places. 








a) 



5.6074 








b) 



0.9639 








c) 



9.9784 








Remember, if in doubt, draw a number line. 






➜ 








You do not need to 








write the 



+ 



when a 








number is positive, 








but you may wish 








to for clarity. 
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Working with numbers 








7 a) 



What is the largest whole number that can be written as 5000 to the nearest thousand? 








b) 



What is the smallest number that can be written as 2.5 to one decimal place? 








8 



Copy out this sentence and rewrite the numbers to a sensible approximation. 








Uncle Jim walked 63.25 metres to his car, drove 457.73 kilometres from London to Penzance and then went 








for a 2 hour and 35 minute cycle ride. 








9 



I pick four number cards at random. I have 7, 4, 3 and one other. If the largest four-digit number I can make 








is 8000 to the nearest thousand, what must be the value of the fourth number card? 








10 



Calculate: 








a) 



4 



× 



( 








 − 








3) 








b) 








− 



6 



+ 



4 








c) 








− 








2 



− 



9 








d) 



16 



÷ 



( 








 − 








8) 








e) 



( 








 − 








5) 



− 



( 








 − 








7) 








f) 



36 



÷ 



( − 9) 








g) 








− 








8 



+ 



( 








 − 








8) 








h) 








− 








3 



+ 



9 








i) 



− 



6 



+ 



6 








j) 



( − 7) 



× 



( 








 − 








7) 








Geography 








If you look at the distance between London and Penzance on a map, the distance is 410 km. Because 








you cannot drive in a straight line, you have to measure the distance along the roads. 








Investigation: Roman numeral investigations 








The Roman number system was based on symbols: 








I 1 V 5 








X 10 L 50 








C  100  



  



D  500  



  



M  1000 








You can place the symbols together (for example, XXX 



= 



30) or combine them with other symbols to represent 








numbers of any size. The smaller number is placed after the bigger number. 








VI 



= 



6 XXI 



= 



21 LV 



= 



55 








However, the three symbols I, X and C may be written before a symbol of higher value to represent a 








smaller number. 








I (1) 








may be written before V (5) to make 








IV (4) 








may be written before X (10) to make 








IX (9) 








X (10) 








may be written before L (50) to make 








XL (40) 








may be written before C (100) to make XC (90)








C (100) may be written before D (500) to make CD (400) 








may be written before M (1000) to make CM (900) 








You will frequently see dates written in Roman numerals 








on buildings and memorials, such as on Admiralty Arch 








in London. 








Note that: 










● 



I can be written before V and X 



only. 








● 



X can be written before L and C 



only. 








● 



C can be written before D and M 



only. 











You may find variations to this rule but 








these are the essential principles on 








which the system is based. 






➜ 








Activity: Cultural 








Find other examples of Roman numerals in books, 








on buildings, in paintings or anywhere else. 








Research number systems from other cultures such 








as Chinese or Russian. How do they compare? 
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1 








History 








Where in England do you think you might find Roman numbers carved in descending order, MDCLXVI? 








Longest years 








1 



Find the number between 1 and 2000 that is the longest, when written in Roman numerals. 








The longest is the number with the most letter symbols. 








2 



How many years after the year 2000 will there be a year with a longer number (when written in Roman 








numerals) than the one you found in Question 1? 








3 



What is the lowest-value Roman number, with six symbols, between 1 and 2000? 








4 



What is the highest-value Roman number, with six symbols, between 1 and 2000? 








How many numbers? 








5 



How many valid Roman numbers can you make, using just the numerals I, V and X? How many of these 








use each numeral once and once only? 








6 



How many valid Roman numbers can you make, using just the numerals I, V, X and L? How many of these 








use each numeral once and once only? 








7 



How many valid Roman numbers can you make, using just the numerals I, V, X, L and C once and once 








only? Which is the largest and which the smallest? What is the difference between them? 








8 



How many valid Roman numbers can you make, using just the numerals I, V, X, L, C and D once and once 








only? Which is the largest and which the smallest? What is the difference between them? 








9 



How many valid Roman numbers can you make, using just the numerals I, V, X, L, C, D and M once and 








once only? Which is the largest and which the smallest? What is the difference between them? 








10 



Copy the table below and complete it, using your results. Can you see a pattern? If you were to invent a 








letter for another number after M, what would it be? Use this number and continue your table. 








Can you explain your pattern? 








No. of numerals No. of numbers Highest 








Lowest Difference 








2 








2 








VI 








IV 








II (2) 








3 








2 








XVI 








XIV 








II (2) 








4 








… 








… 








… 








… 








5 








… 








… 








… 








… 








6 








… 








… 








… 








… 








7 








… 








… 








… 








… 








ICT 








You could enter 








your numbers on a 








spreadsheet. 








Can you test your 








pattern by writing a 








formula? 








Beauty of mathematics 








Did you expect that pattern of numbers in the differences? 








Mathematical investigations often uncover simple, yet elegant, patterns of numbers. 

















15 








In the last chapter, you worked with powers of ten. In this chapter you are going 








to look at other powers. 








Powers of ten 








You know that when you write 



out numbers in full, the value of each digit is 








shown by the column in which it is written. 








You know that: 








10 



× 



10 



= 



100 








10 



× 



10 



× 



10 



= 



1000 








10 



× 



10 



× 



10 



× 



10 



= 



10 000 








You can write these numbers in a more compact manner. 








You know that if you were to have a 



square 



with sides of ten units then its area 








would be 100 square units (10 



× 



10). 








We say that 10 



× 



10 is ten 



squared 



and write it like this: 10 








2 








A 



cube 



with sides of ten units has a volume of 10 



× 



10 



× 



10 cubic units. 








We say that 10 



× 



10 



× 



10 is ten 



cubed 



and write it like this: 103 








In summary: 








We write 








We say 








10 is 10 (or 10 








1 



but just write 10) ten to the 



power 



one, but just say 



ten 








100 is 102 (10 



× 



10) 








ten to the power two or 



ten squared 








1000 is 10 








3 








(10 



× 



10 



× 



10) 








ten to the power three or 



ten cubed 








10 000 is 10 








4 








(10 



× 



10 



× 



10 



× 



10) 



ten to the power four 








For powers of ten, notice that the little raised number that 



indicates 



the 



power of 








ten 



is the same as the number of zeros in the number. This little raised number is 








called an 



index number. 








From the pattern in the numbers it follows that you can write 10 








7 








as 1 followed by 








seven 0s, that is 10 000 000 (ten million). 








You can then write any number of tens, hundreds, thousands, etc. as a number 








multiplied by a power of ten written with an index number. 








You cannot 








represent 10 








4 








by any two- 








dimensional 








or three- 








dimensional 








shape, so you 








say: ‘ten to the 








power four’, 








and for 105 you 








say ‘ten to the 








power five’ and 








so on. 








Example 








Write 700 as a single digit multiplied by a power of ten. 








700 



= 



7 



× 



10 



× 



10 








= 



7 



× 



10 








2 








2 








Powers and roots 

















16 








2 








Square numbers and their roots 








Consider index numbers again. 








3 



× 



3 



= 



3 








2 








(three squared) 








You can display 3 








2 



as a square array or pattern of dots, with three dots in each 








of three rows. 








Numbers that can be drawn as a square pattern of dots are 



square numbers. 








3 








2 








= 



3 



× 



3 



= 



9 








What is the inverse? 








We say that the 



square root 



of 9 is 3 








You write this as 9 



= 



3 








Notice the special sign for a square root. It looks like the root of a tree! 








A number written as a single digit multiplied by a power of ten can be expanded 








into a full number. 








Example 








Write the number 8 



× 



104 in full. 








8 



× 



10 








4 








= 



8 



× 



10 000 








= 



80 000 








Exercise 2.1 








Write each number as a single digit multiplied by a power of ten. 








1 



20 








2 



300 








3 



4000 








4 



5000 








5 



30 000 








6 



40 








7 



3000 








8 



400 000 








9 



60 000 








10 



900 








Exercise 2.2 








Write each number in full. Take care to put spaces in the right places. 








1 



10 








3 








2 



7 



× 



104 








3 



8 



× 



10 








2 








4 



9 



× 



10 








6 








5 



2 



× 



105 








6 



5 



× 



10 








6 








7 



3 



× 



108 








8 



7 



× 



10 








7 








9 



10 








9 








10 



1010 








Take care to put small spaces 








between the hundreds and 








thousands for numbers of 10 000 








and above. This is to make it 








easier to read the number. 
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Powers and roots 








Exercise 2.3 








1 



Draw a dot 



pattern 



to show each number. 








a) 



4 








2 



= 



16 








b) 



22 



= 



4 








c) 



62 



= 



36 








2 



Without drawing dot patterns, work out the value of each number. 








a) 



72 








b) 



9 








2 








c) 



11 








2 








3 



List all the square numbers from 1 to 100, in order. 








4 



Look at this sequence of numbers: 








0, 3, 8, 15, 24, 35, … 








a) 



Continue the sequence for three more terms. 








b) 



Compare the sequence with your sequence of square numbers. What do you notice? 








5 



Look at this sequence of numbers: 








3, 6, 11, 18, 27, 38, … 








a) 



Continue the sequence for three more terms. 








b) 



Compare the sequence with your sequence of square numbers. What do you notice? 








6 



Evaluate: 








a) 



( − 1)2 








c) 



( − 10)2 








e) 



( − 20)2 








b) 



(  








− 








5) 








2 








d) 



(  








− 








3) 








2 








f) 



(  








− 








100) 








2 








7 



Imagine a square of 49 dots. How many dots are there on one side of the square? 








This number is the square root of 49 








What can you say about the squares of negative numbers? 








In Question 6 you saw that the squares of negative numbers are always positive. 








It therefore follows that a positive number can have two square roots: 








1 is the square of 1 and also of 








− 








1 








1 and 








− 








1 are the square roots of 1 








4 is the square of 2 and of 








− 








2 








2 and 








− 








2 are the square roots of 4 








9 is the square of 3 and of 








− 



3 








3 and 



− 



3 are the square roots of 9 








16 is the square of 4 and of 








− 








4 








4 and 








− 








4 are the square roots of 16 








We say that 16 



= 



4 or 








− 








4 








8 



Find both square roots of each number. 








a) 



16 








b) 



4 








c) 



36 








9 



Evaluate these square roots. 








a) 



100 








c) 



1 








e) 








64 








b) 



81 








d) 



25 








f) 



144 








10 



The Babylonians studied square numbers and used them in 








their mathematics. They noticed there were special groups 








of three squares, in which two of the squares added up to the 








third. Try to find two such groups of three in your list of square 








numbers. 








Cultural 








This phenomenon has long been attributed to the 








Greek mathematician Pythagoras because he 








brought the knowledge to Europe. However, it is 








interesting to see that in fact the Babylonians got 








there first! 








■ 



Tower of Babel, Babylon, Pieter Bruegel the Elder 








4 or 








− 








4: 



You 








may see a 








symbol 



±. 



This 








is the positive or 








negative sign. 








You could write 








16 



= ±4, 



but for 








now write 4 or 








− 



4 

















18 








2 








More index numbers 








A number can be written to any power, 



for example: 








34 



= 



3 



× 



3 



× 



3 



× 



3 



= 



81 








You could work that out mentally as 3 



× 



3 



= 



9 therefore 








3 



× 



3 



× 



3 



× 



3 



= 



9 



× 



9 



= 



81 








Exercise 2.4 








1 



Evaluate each number: 








a) 



2 








3 








b) 



3 








3 








c) 



4 








3 








d) 



8 








3 








2 



Copy and complete this table, with values of 



n 



from 1 to 12 








n 








n 








3 








1 








1 








2 








8 








… 








12 








3 



Write down the cube root of each number: 








a) 



8 








b) 



125 








c) 



1000 








4 



Evaluate these cube roots: 








a) 



64 








b) 



729 








c) 



343 








d) 



512 








5 



Write down two numbers that are both a square number and a 



cube number. 








6 



Evaluate each number: 








a) 



(  








− 








1) 








3 








b) 



(  








− 








4) 








3 








c) 



(  








− 








5) 








3 








d) 



(  








− 








10) 








3 








What can you say about the cubes of negative numbers? 








7 



Find these cube roots. 








a) 








– 



8 








b) 



– 



27 








c) 



– 



216 








d) 



– 



1 000 000 








8 



When you looked at the squares, you found some groups of three in which two of them added up to the 








third. Can you do that with cubes? 








3 








3 








3 








3 








3 








3 








3 








3 








Cubes and their roots 








Here is a cube with sides of 3 units. 








Its volume is 3 



× 



3 



× 



3 is 3 








3 








= 



27 cubic units. 








We say that 3 








3 








(3 



× 



3 



× 



3) is 3 cubed. 








What is the inverse of 3 








3 








= 



3 



× 



3 



× 



3 



= 



27? 








27 = 3 








The special sign for a 



cube root 



is like the sign for a square root but has a small 








3 in front of it. 








3 








Beauty of mathematics 








Perhaps Question 8 is something you might try on a rainy day. If you do find two different cubes that 








add up to a third cube, then you will make mathematical history! This is the starting point for a more 








general theorem now known as 



Fermat’s last theorem. 
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Powers and roots 








Exercise 2.5 








1 



Copy and complete these calculations, then write down the next three rows. 








2 



= 



2 








2 








2 








= 



2 



× 



2 



= 








2 








3 








= 








× 








= 








2 








4 








= 








= 








2 



Write these multiplications as powers, for example, write 2 



× 



2 



× 



2 



× 



2 as 2 








4 








. Then calculate the value of the 








powers. 








a) 



3 



× 



3 



× 



3 








c) 



5 



× 



5 



× 



5 



× 



5 








e) 



7 



× 



7 








b) 



4 



× 



4 








d) 



3 



× 



3 



× 



3 



× 



3 








f) 



6 



× 



6 



× 



6 








3 



Evaluate each of these numbers: 








a) 



4 








3 








b) 



3 








4 








c) 



5 








3 








d) 



4 








2 








e) 



4 








4 








f) 



3 








3 








4 



Evaluate each expression: 








a) 



22 



+ 



3 








3 








c) 



4 








3 








− 



4 








2 








e) 



6 








3 








+ 



4 








2 








b) 



2 








3 








− 



3 








3 








d) 



3 








3 








+ 



4 








2 








f) 



5 








3 








+ 



5 








5 



Evaluate each expression: 








a) 



42 



+ 



3 








3 








c) 



5 








3 








− 



4 








3 








e) 



5 








3 








+ 



3 








2 








b) 



5 








2 








− 



2 








3 








d) 



3 








3 








− 



4 








2 








f) 



5 








3 








+ 



4 








3 








Brackets 








A greengrocer sells 



baskets each containing 








five pieces of fruit. Each basket contains 








three apples and two bananas. 








I buy two of these baskets. 








Altogether I have twice the number of apples and twice the number of bananas 








that are in one basket. I have six apples and four bananas; that is ten pieces of 








fruit in total. 








You could write a statement about the number of pieces of fruit, using brackets: 








(3 



+ 



2) 



+ 



(3 



+ 



2) 



= 



2(3 



+ 



2) 








2(3 



+ 



2) means two lots of 3 



+ 



2 








2(3 



+ 



2) 



= 



2 



× 



5 








= 



10 








When a calculation includes brackets, you should do the calculation inside the 








brackets first. 








Here is another example: 








3(7 



+ 



2) 



= 



3 



× 



9 








= 



27 








You do, however, get the same answer if you multiply out the brackets like this: 








3(7 



+ 



2) 



= 



3 



× 



7 



+ 



3 



× 



2 








= 



21 



+ 



6 








= 



27 








Either method is acceptable. 
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Order of operations 








We learnt above that when you have 



a calculation with brackets you need to do 








the calculation in the brackets first. 








Suppose you had a calculation without brackets, such as: 








5 



+ 



4 



× 



3 








You could say 5 



+ 



4 



= 



9 








therefore 5 



+ 



4 



× 



3 



= 



9 



× 



3 



= 



27 








Or you could say 4 



× 



3 



= 



12 therefore 5 



+ 



4 



× 



3 



= 



5 



+ 



12 



= 



17 








Which is correct? 








The rule in mathematics is that you multiply or divide before you add or subtract. 








However, even before that, you must do any calculation in brackets and then if 








the calculation has index numbers you must work those out before multiplying, 








dividing, etc. 








The rule is to carry out your calculations in this order: 








Brackets 








Index 



numbers (Indices) 








Divide 








Multiply 








Add 








Subtract 








BIDMAS 



is a mnemonic to help you remember this 



order of operations. 








Examples 








a) 



Calculate (4 



+ 



3) 



× 



7 








(4 



+ 



3) 



× 



7 



= 



7 



× 



7 








= 



49 








b) 



Calculate 4 



+ 



3 



× 



7 








4 



+ 



3 



× 



7 



= 



4 



+ 



21 








= 



25 








c) 



Calculate 5 








2 








+ 



3 








5 








2 








+ 



3 



= 



25 



+ 



3 








= 



28 








Exercise 2.6 








1 



Calculate: 








a) 



2(5 



+ 



2) 








c) 



4(3 



+ 



2) 








e) 



6(6 



− 



3) 








b) 



3(1 



+ 



4) 








d) 



5(4 



− 



2) 








f) 



7(3 



+ 



5) 








2 



Calculate, remembering to do the calculations in the brackets first: 








a) 



(5 



+ 



2) 



× 



(6 



− 



2) 








c) 



(3 



× 



2) 



+ 



(4 



× 



3) 








e) 



(7 



− 



2) 



× 



(8 



− 



3) 








b) 



(6 



+ 



4) 



× 



(5 



+ 



1) 








d) 



(4 



× 



2) 



− 



(2 



+ 



3) 








f) 



(8 



× 



3) 



+ 



(4 



× 



6) 








3 



Calculate these: 








a) 



(5 



+ 



3) 



÷ 



(6 



− 



4) 








c) 



(8 



× 



8) 



÷ 



(4 



× 



2) 








e) 



(9 



× 



8) 



÷ 



(5 



+ 



1) 








b) 



(4 



+ 



8) 



÷ 



(5 



− 



3) 








d) 



(11 



+ 



3) 



÷ 



(4 



+ 



3) 








f) 



(7 



× 



5) 



÷ 



(5 



+ 



2) 








4 



Calculate these, giving your final answer as a power: 








a) 



(5 



+ 



3) 



× 



(6 



− 



4) 








c) 



(9 



× 



8) 



− 



(4 



× 



2) 








e) 



(6 



× 



8) 



÷ 



(5 



+ 



1) 








b) 



(6 



× 



8) 



+ 



(5 



− 



4) 








d) 



(5 



+ 



3) 



÷ 



(6 



− 



4) 








f) 



(9 



× 



8) 



÷ 



(4 



× 



2) 








English and 








science 








A 



mnemonic 








is a pattern of 








letters, ideas, 








or associations 








which assists in 








remembering 








something. 








You may be 








familiar with 








Richard Of York 








Gave Battle 








In Vain which 








helps you to 








remember the 








colours of the 








rainbow: Red 








Orange Yellow 








Green Blue 








Indigo Violet 
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Powers and roots 








Examples 








a) 



Calculate 








− 



27 



+ 



52 








− 








27 



+ 



5 








2 








= 








− 








3 



+ 



25 








= 



22 








b) 



Calculate (  








− 








2) 








3 








− 



25 








− 



23 



− 



25 



= 



− 



8 



− 



5 








= 



− 



13 








3 








3 








Mixed operations 








Next try this exercise where you have a mixture of powers and roots. 








Take care with negative numbers. 








Exercise 2.7 








Complete these calculations. Remember to follow the BIDMAS rule. Look at how the calculations in the 








examples are set out, with the ‘=’ signs in a column. Write your answers in the same way. 








Exercise 2.8 








Complete these calculations. Remember to follow the BIDMAS rule and to take care with negative numbers. 








If a number could have either a positive or a negative square root then use the positive root only. 








11 



25 



− 



62 



÷ 



3 








12 



25 



− 



(7 



− 



2) 








2 








13 



82 



+ 



42 



× 



3 








2 








14 



(8 








2 








+ 



4 








2 








) 



× 



32 








15 



28 



÷ 



2 








2 








− 



2 








16 



28 



÷ 



(2 








2 








− 



2) 








17 



28 



÷ 



2 








2 



− 



35 



÷ 



7 








18 



72 



− 



12 



÷ 



6 



− 



42 








19 



(122 



− 



72) 



÷ 



(6 



− 



4)3 








20 



(24 



÷ 



8 



× 



3)2 



− 



((4 



× 



3)2 



÷ 



24) 








11 



81 



+ 



(  








− 








2) 








3 








− 



8 








12 



81 



− 



(  








− 








2) 








3 








+ 








− 








8 








13 








− 








27 



+ 



3 








2 








− 



16 








14 



((  








− 








7) 








2 








+ 








− 








64) 



÷ 



3 








2 








15 



2 








5 








× 



100 



− 



5 








3 








16 



(5 








2 








+ 








− 








125) 



× 



( 144 



− 



3 








2 








) 








17 



5 








2 








+ 








− 








125 



× 



49 



− 



3 








2 








18 



10 








2 








÷ 








− 








125 



− 



144 



× 



(  








− 








2) 








3 








19 



6 








3 








÷ 



144 



+ 








− 








125 



× 



(  








− 








2) 








3 








20 



25 



× 



4 








3 








− 



(  








− 








4) 








3 








÷ 








− 








32 








3 








3 








3 








4 








3 








3 








3 








3 








5 








1 



3 



× 



2 



+ 



7 








2 



3 



+ 



2 



× 



7 








3 



3 



× 



(2 



+ 



7) 








4 



9 



+ 



6 



÷ 



3 








5 



(9 



+ 



6) 



÷ 



3 








6 



2 



+ 



5 



× 



6 








7 



(2 



+ 



5) 



× 



6 








8 



2 



+ 



(5 



× 



6) 








9 



(3 



× 



2) 



+ 



7 








10 



(8 



÷ 



4) 



− 



2 








 1 



4 








2 








+ 



4 








2 



2 








3 








+ 



81 








3 



3 








3 








+ 








− 








27 








4 



16 



+ 



(  








− 








3) 








2 








5 



64 



− 



(  








− 








2) 








3 








6 



1000 



+ 



(  








− 








2) 








3 








7 



1000 



− 



2 








3 








8 



3(5 








2 








− 



100) 








9 



3 



× 



5 








2 








− 



100 








10 



3 



+ 



5 








2 








÷ 



100 








3 








3 








3 








3 








Using a calculator 








Using a calculator can save you time, 



and help you with your working, as long 








as you know how to use it correctly. 








Your calculator will give the correct answer only if you enter the correct calculation. 








What type of calculator do you have? 








■ 



A non-scientific calculator 








■ 



A scientific calculator 
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ICT 








If you do lose 








the manual you 








should be able 








to download 








one from the 








manufacturer’s 








website. 








A non-scientific calculator has the four functions 



+, 



−, 



×, ÷ 



and perhaps a square 








root key. 








Try this sequence of keys. 








5 








4 








2 








+ 








× 








= 








If you get the answer 18, you have a non-scientific calculator. It worked 








through the calculation in the sequence that you keyed it in. If you have 








this sort of calculator, you can use it for some of the exercises in this 








book, but you will now need a scientific calculator for your study of 








mathematics. 








If you get the answer 13, you have a scientific calculator. 








A scientific calculator, as its name implies, is used by scientists and 








mathematicians. If there is a mixture of the operations 



+, −, ×, ÷, 



then the 








calculator correctly carries out any multiplication and division before addition 








or subtraction. 








For the sequence of keys above, the scientific calculator will work out: 








4 



× 



2 



= 



8 








5 



+ 



8 



= 



13 








A scientific calculator has a very large number of other mathematical function 








buttons. It is important to keep (and read) the manual to ensure that you are able 








to use these effectively. 








Using brackets 








If you have a scientific calculator and you are entering a calculation in which 








you need to add before multiplying, you must put in brackets. 








(5 



+ 



4) 



× 



2 



= 



18 








If there are brackets in a calculation, you do the calculation in the brackets first, and 








so will your calculator as long as you key in the brackets. 








You would enter 








5 








4 








2 








+ 








× 








= 








( 








) 








and you should have the 








answer 18. If you had not keyed in the brackets then you would have had the 








answer 13. 








Now use your calculator to check your answers to the last exercise. 








History and 








science 








A calculator is a 








relatively recent 








luxury. People 








in the ancient 








world used a 








device called an 








abacus to assist 








in calculations. 








By the Middle 








Ages, tables 








were put 








together from 








which values 








could be 








read. By the 








1800s, slide 








rules were in 








popular use by 








engineers and 








architects, and 








possibly your 








grandparents. 








Can you find 








out when a 








calculator like 








yours was first 








available and 








how much it 








cost? 
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Powers and roots 








Index numbers and the calculator 








If you have a non-scientific calculator you will have to work out powers of 








numbers by repeated multiplication. 








2 








7 








= 



2 



× 



2 



× 



2 



× 



2 



× 



2 



× 



2 



× 



2 








If you have a scientific calculator, you can use the index number keys. You 








should see the following buttons: 








x2 








for calculating squares. For 7 








2 








enter 



7 



x2 



= 



and you should have the 








answer 49 








You may also have an 



x 








3 








button. 








You should also have an 



x 








y 








(or 



x 



or 



^ 



 button for calculating other powers, 








including negative powers. You would enter 



2 








x y 








7 








= 



to get the answer 








128. You may also have an 



x−y 



button for negative powers. 








√ 



is for calculating square roots. 








For 25 enter 



√ 



25 








= 



and you should have the answer 5 








You may also have a cube root button and a button to find any root. 








Your scientific 








calculator has 








the ability to 








turn decimals 








into fractions. As 








all calculators 








operate slightly 








differently you 








should find out 








how to do this 








by referring to 








your calculator 








manual. 








ICT 








^ is the operator 








you would use 








to calculate 








a power on a 








spreadsheet. 








Exercise 2.9 








Calculate the value of each expression in Questions 1–10: 








a) 



without a calculator 








b) 



with a calculator. If you did not get the same answer both times then check the explanations above 








and try again. You may need to check your calculator manual. 








1 



3 








4 








2 



4 








3 








3 



2 








3 








+ 



3 








2 








4 



3 








3 








÷ 



(5 



− 



2) 








5 



23 



÷ 



4 



− 



2 








6 



(4 



− 



2) 








2 








7 



64 








8 



81 + 36 








9 



144 + 36 








10 



(62 



÷ 



3 








2 








) 








2 








Calculate the answers to Questions 11–20 using your calculator. 








11 



14 



+ 



73 



÷ 



(4 



+ 



3) 








12 



8 



÷ 



23 








13 



(53 



− 



82 ) 



× 



(73 



− 



35 ) 








14 



6 








4 








3 








15 








64 








4 








16 








36 








3 








64 








4 








– 








17 








25 








5 








100 








10 








÷ 








18 








25 








15 








100 








10 








÷ 








+ 








81 








3 








36 








2 








× 








19 








25 








25 








1 








100 








3 








81 








3 








36 








 








 








 








  








 








 








 








  








÷ 








+ 








× 








20 








100 








5 








10 








100 








1 








81 








36 








3 








 








 








 








 








 








 








 








 








 








 








÷ 








+ × 

















24 








2 








Exercise 2.10 








For these problems you must write a suitable calculation and calculate the correct answer. 








1 



A man has four dogs. How many legs do the man and his dogs have altogether? 








2 



My grandmother has eight children: four sons and four daughters. Each son married and had two children. 








Each daughter married and had three children. How many were there in the family? 








3 



I have four files containing project information. Four of my files each have information on three projects 








and one file has information on seven projects. How many projects is that in total? 








4 



I have nine toffees. I eat five of them and then share the rest between my two best friends. How many does 








each friend get? 








5 



I am given £56 for Christmas; my brother is given £38 and my sister is given £29. My father says we must 








add the money together and then split the total equally. How much do we each get now? 








6 



My three friends and I had saved up a total of £15 between us. We each put in another £3. How much do 








we now have? 








7 



I am 11, my mother is three times as old as I am and my grandmother is twice as old as my mother. If my 








uncle is half as old as the 



sum 



of all our ages, how old is my uncle? 








8 



Peter Piper picked a peck of pickled peppers. A peck is 2 gallons and there are 8 pints in a gallon. 








James picked four times as many peppers as Peter, and I picked twice as many as Peter and James 








together. How many pints of pickled peppers did we have altogether? 








9 



The Grand Old Duke of York had ten thousand men. He marched them up to the top of the hill, where a 








quarter of them decided to stay. He marched the rest down again. One-third of the remainder refused to 








go on, but he marched the rest up another hill, and this time only half came down with him. How many 








men did he have with him at the end of the march? 








10 



The king was in the counting house, counting out his money. He had saved 150 guineas and had then won 








another 40 from the knave of hearts. 








a) 



A guinea is worth 21 shillings. How much did he have in shillings? 








b) 



Unfortunately, he owed the cook four florins for each of four and twenty blackbirds, plus 16 florins for all the 








queen’s honey. A florin is worth two shillings. The king also owed the maid 45 guineas in compensation for 








having lost her nose. How many shillings did he have left? 








Cultural 








The last three questions are based on three traditional English nursery rhymes. The first is also a 








tongue twister. Such rhymes are often based on actual characters and events in English history. 








Can you find out what might be the origins of these three? 








Problem solving 








When solving problems, despite the fact that you are using your calculator, you 








must write down the calculation first. You then need to check to see if you need 








brackets. 








It is always good practice to make an estimate, even if only in your head, and 








then finally check your answer to ensure that you have answered the question. 








Example 








A man was going to St Ives with seven wives. 








Each wife had seven cats. How many were going to St Ives? 








Number going 



= 



(7 



× 



7) 



+ 



7 



+ 



1 (7 lots of 7 cats 



+ 



7 wives 



+ 



1 man) 








= 



49 



+ 



7 



+ 



1 








= 



57 








Note how the 








brackets are 








used to make 








the calculation 








clear. 
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Powers and roots 








Extension: Triangular numbers 








Extension Exercise 2.11 








1 



Copy these patterns. Add the next three patterns and write the number of dots under each pattern. 








The numbers you have worked out are the square numbers. They are the results of multiplying a number 








by itself. 








You can always arrange these numbers of dots (1, 4, 9, …) into a square. 








2 



Copy these patterns. Add the next three patterns and write the number of dots under each pattern. 








The numbers you have written above are the 



triangular 



(or 



triangle) numbers. 



You can always arrange these 








dots in a right-angled 



isosceles triangle. 



There are other methods of working them out. 








3 



Copy and complete this number series: 








1 



= 



… 








1 



+ 



2 



= 



… 








1 



+ 



2 



+ 



3 



= 



… 








1 



+ 



2 



+ 



3 



+ 



… 



= 



… 








Write down the next three rows. 








4 



Now try adding one triangular number to the next triangular 








number. Draw the next three patterns in this sequence and 








write the total number of dots under each pattern, as in the 








examples below. 








What do you notice? 








5 



Copy and complete this table of numbers, made by adding 



consecutive 



odd numbers. Write down the 








next three rows of the pattern. 








1 



= 



… 








1 



+ 



3 



= 



… 








1 



+ 



3 



+ 



5 



= 



… 








1 



+ 



3 



+ 



5 



+ 



7 



= 



… Square numbers again! 








6 



What happens if you add consecutive even numbers? Copy and complete these calculations and write 








down the next three rows. 








2 



= 



2 








2 



+ 



4 



= 



6 








2 



+ 



4 



+ 



6 



= 



… 








2 



+ 



4 



+ 



6 



+ 



… 



= 



… 








How would you describe this pattern? 








‘Consecutive’ 








means one 








follows the other. 








Beauty of mathematics 








Pythagoras, a famous Greek 








mathematician (c.500 BCE), was 








fascinated by how geometric patterns 








often result in a sequence of either 








square numbers or triangle numbers. 








We will certainly be meeting these 








sequences again. 






➜ 
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2 








7 



You know that a number to the power three is that number cubed. 








Therefore 3 cubed is 3 








3 








= 



3 



× 



3 



× 



3 



= 



27 








Copy and complete this pattern: 








2 








3 








= 



2 



× 



2 



× 



2 



= . . . 








3 








3 








= . . . × . . . × . . . = . . . 








4 








3 








= 



4 



× 



4 



× 



4 



= . . . 








until 








10 








3 








= . . . × . . . × . . . = . . . 








8 a) 



Copy and complete this pattern: 








2 








3 








− 



1 








3 








= . . . 








3 








3 








− 



2 








3 








= . . . 








4 








3 








− 



3 








3 








= . . . 








5 








3 








− 



4 








3 








= . . . 








b) 



Write down the next three rows. 








c) 



Try to explain why your results are all odd numbers. 








d) 



What else do you notice about the results? Try writing them as the sum of consecutive numbers, like 








this: 19 



= 



9 



+ 



10 








e) 



You should notice that the first number in each of your consecutive numbers is a multiple of 3 








i) 



List these multiples of 3 and write them as a multiplication, for example 9 



= 



3 



× 



3 








ii) 



What do you call the numbers that you have multiplied by 3? 








Summary Exercise 2.12 








1 a) 



Write each of these as a single digit multiplied by a power of ten: 








i) 



60 000 








ii) 



300 








iii) 



400 000 








b) 



Write these out in full: 








i) 



4 



× 



10 








2 








ii) 



8 



× 



10 








6 








iii) 



7 



× 



10 








7 








2 



Evaluate each expression: 








a) 



2 








3 








× 



3 








2 








b) 



2 








3 








× 



5 








2 








c) 



2 








2 








× 



3 



× 



5 








2 








3 



Write down all the answers to: 








a) 



100 








b) 



49 








c) 



81 








4 



Find the cube root of these numbers: 








a) 



64 








b) 








− 








1000 








c) 



216 








5 



Write down the answer to each calculation. Use your calculator to check your answers. 








a) 



(3 



+ 



5) 



× 



4 








c) 



12 



÷ 



(4 



+ 



2) 








e) 



24 



÷ 



(8 



− 



2) 








b) 



3 



+ 



5 



× 



4 








d) 



12 



× 



4 



+ 



2 








f) 



24 



÷ 



8 



− 



2 








6 



Use your calculator to evaluate: 








a) 



15 








4 








÷ 



5 








3 








+ 



10 








3 








b) 



15 








4 








− 



2 








5 








× 



10 








3 








c) 



625 



÷ 



25 



+ 



81 



× 



169 



d) 



625 








5 








÷ 



625 








5 








+ 



625 








5 








× 



196 








Now use a calculator to help you solve the following problems. Remember the rules. 








7 



The ink cartridge for my printer will print 1000 A4 pages. I print three dozen pages per day. How many 








days will my printer cartridge last? 








8 



How many seconds are there in a week? 








9 



In a charity fund-raising event, we are sponsored £4.00 to clean a window, £4.50 to clean a pair of shoes 








and £12.50 to clean a teacher’s car. In the week, my class cleaned 56 windows, 35 pairs of shoes and 12 








teachers’ cars. How much money did we raise? 








10 



Jack went to the fair to sell his mother’s cow. He was given £70 for the cow but spent half the money on 








four beans, half the rest on a cask of ale and then half the remainder on lunch. Luckily, one bean grew a tall 








enough beanstalk for him to climb up and collect five golden eggs, and he sold each egg for £99.99. How 








much money did he bring home to his mother? 
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