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Key Stage 3 Mastering Mathematics: BoostDeliver Key Stage 3 Mathematics through our innovative digital platform – Boost. Boost gives teachers the tools to create outstanding lessons that ensure whole-class progression using a range of classroom-ready PowerPoints, printable worksheets and auto-marked tests, alongside a digital copy ofthetextbook.● Supportdelivery.Easily teach each concept using our three types of PowerPoint – ‘Developing understanding’, ‘Worked examples’ and'OutsidetheMathsclassroom’.● Provide practice.  Access over 1800 additional questions that can be printed as worksheets for use in class or homework.● Ensure progress.  Support whole-class progression with resources that  take small steps to build fluency, reasoning and problem-solving skills.● Assess ability. Track pupils’ progress and save time marking with  130+ auto-marked topic tests.●Adapt. Easily edit the resources to fit your scheme of work using thecourseplan.Key Stage 3 Mastering Mathematics Develop and Secure Practice Book 3:  Boost eBookBoost eBooks are interactive, accessible and ﬂexible. They use the latest research and technology to provide the very best experience for students and teachers.● Personalise. Easily navigate the eBook with search and zoom. Make it your own with notes, bookmarks and highlights.● Revisit. Select key facts and definitions in the text and save them as flash cards for recap and revision.● Download. Access the eBook offline on any device – in school, at home or on the move – with the Boost eBooks app.To subscribe or register for a free trial, visit www.hoddereducation.co.uk/ks3-mastering-mathematics
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vHow to use this book

This book is designed to be used alongside the Key Stage 3 Mastering Mathematics textbooks to help students who need additional support. It is aimed at students who are working towards age-related expectations and who are able to access a mainstream curriculum.In line with the Teaching for Mastery ethos, early intervention is crucial in helping students who are struggling to keep up with their peers. These books have been written to provide clear explanations accompanied by extra practice of the basics, so that students can develop a more secure understanding of key concepts and can therefore continue to learn with their peers.The curriculum content is split into chapters, which are then divided into units. The chapters and units are aligned with the MasteringMathematicstextbooks.Each unit within a chapter typically has:warm-up questions to help students revise and practice key skills in preparation for the unita recap of key information and examples, in keeping with the textbook explanationa mix of practice questions, starting below the level of the Band 1 questions in the textbook and working up to some at Band 2 level. a mix of ﬂuency, reasoning and problem-solving questions (corresponding to the GCSE Assessment Objectives AO1, AO2 and AO3 respectively), with each type indicated by the colour-coded question number  ( for ﬂuency,  for reasoning,  for problem solving).The majority of the questions are designed to target the National Curriculum aim of ﬂuency. Students need time, and varied and frequent practice, to develop procedural ﬂuency alongside conceptual understanding. They need to know how an algorithm works as well as understanding why it works. Students must not only know key facts and procedures, but be able to use them eﬃciently and accurately. They need practice at selecting the correct mathematical knowledge to use in diﬀerent situations and contexts, and to make connections between areas of mathematics. Fluency also underpins reasoning and problem solving, because the quick and eﬃcient recall of facts and procedures is crucial when thinking strategically and solving problems. Alongside the ﬂuency questions, the questions in this book also include common misconceptions, identifying and correcting mistakes, reasoning and solving problems.Guidance is occasionally given towards speciﬁc methods, but there is ﬂexibility to support diﬀerent teaching styles.All answers are provided online www.hoddereducation.co.uk/KS3MasteringMathematics and are freely accessible.
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1Powers and indices

1

1.1 Index notation

❶Work out:a 42b 32c 92d 23e 103f 24Remember that 5 × 5 is written as 52. You say that 5 is thebase and 2 is the indexorpower.In the same way, repeated multiplications can be written using index notation like this:××=55553fives3 ×××=555554fives4In general, ×××××=aaaaaann...times ❷Write each expression as a power of 8.a 8 × 8 × 8 b 8 × 8 × 8 × 8 × 8 c 8 × 8 × 8 × 8 × 8 × 8 × 8 d 8 × 8 × 8 × 8 ❸Write each expression as a single power.a 9 × 9 b 4 × 4 × 4 × 4 × 4c 11×11×11d 57×57×57×57×57×57e 0.6 × 0.6 × 0.6f 18.2 × 18.2 × 18.2 × 18.2 ❹a Work out the value of 26.b Find the value of 82 +103 + 24.c Calculate the diﬀerence between 23 and 25.❺Write the correct symbol <, >or=betweeneach pair of numbers.a 92  72b102 103c 26  62d 33  52e 18  42f 43  82To write 35 × 34 as a single power of 3:35 × 34 = (3 × 3 × 3 × 3 × 3) × (3 × 3 × 3 × 3)  = 39 The powers have been added: 5 + 4 = 9❻Write each of these as a single power.a 114 ×112b 47 × 43c 75 × 710 × 76To write 36 ÷ 34 as a single power of 3:36 ÷ 34 = 3364 =××××××××3333333333 = 3 × 3  = 32❼Write each of these as a single power.a 57 ÷ 53b1211÷128c 8892In the previous examples, the base was 3, but the rules are true for any base number.Here are the general rules for multiplying and dividing powers:×=+aaamnmnand÷=−aaamnmnTake care! The bases must be the same – you can’t combine powers if the bases are diﬀerent.❽Where possible, write each of these as a single power.a 79 ÷ 73b 45 × 48c102 +103d 66154e239 ×237f 45 ÷ 93❾Eleni says that 35 × 37 is equal to 912.Eleni is wrong. What mistake has she made? What is the correct answer?Sometimes powers involve brackets. To write (3)24asa single power of 3:(3)24 = ×××(3)(3)(3)(3)2222  =×××××××(33)(33)(33)(33) = 38The general rule for a power  of a power is:()=×aamnmn❿Write each of these as a single power.a )(532b )(927c )(1656⓫Write each of these calculations as a single power.a (49)3b 38 ÷ 36c 95 × 911d 137 ÷134e (252)9f 173 ×174 ÷175The powers have been subtracted: 6 - 4 = 2  Fluency   Reasoning          Problem solvingThe powers have been multiplied: 2 × 4 = 8
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2Key Stage 3 Mastering Mathematics: Develop and Secure Practice Book 3You now know that  ÷=888.321Writing this calculation as a  fraction:888888×××= Here is a general rule: any number  to the power 1 is itself. 1=aa⓬Write each of these as a single power.a 37 ÷ 3b 6 × 611c 85 × 8d 95 × 9 × 912e 148 ×142 ×14f 25 ÷ 2 × 22You now also know  that÷=777330Writing this calculation as a fraction: 7777771××××=Here is another general rule:  any number to the power 0 is 1. 10=a⓭Work out the value of:a 50b 230c 1.90d (–4)01.2 Standard form

❶Write these numbers as powers of 10.a 100b 10000c 10000000d 1000e 10❷Work out these powers of 10.a 105b 102c 101d 106e 100❸a Write down ten thousand as: i an ordinary number ii a power of 10.b Write down ten million as: i an ordinary numberii a power of 10.❹a Copy and complete this pattern. ×=4.5104.50 ×=×= 4.5104.5101 ×=×= 4.5104.51002 ×=× = 4.5104.53 ×=× = 4.5104.54The powers have been subtracted: 3 - 2 = 1The powers have been subtracted: 3 - 3 = 0b Work out the value of ×4.5106.c Copy and complete this calculation: 45000000004.510=× In maths and science, large and small numbers are usually written using powers of 10.Standard form is a way of writing down large numbers without writing down all the zeros.A number is in standard form when it is written as a number between 1 and 10 multiplied by a power of10.In symbols this is written as A × 10n  where A can be any number from 1 up to 10  (1  A < 10) and n must be an integer  (whole number)❺Which of these numbers is in standard form? Explain the mistakes in the other answers.a 0.5 ×107b 4.08 ×102.6c 9.2 ×105d 31.5 ×102A forest covers an area of 83 000 m2. 1 To write this number in standard form, ﬁrst ﬁnd the value of A. 83000 in standard form is 10× 8.3 A is always between 1 and 10.2 Use a place value diagram to help you work out what the power of 10 should be.T ThThHTUt8.383000. 83 000 = 8.3 ×10000 = 8.3 ×104You have to multiply 8.3 by ten 4 times to get 83000.So, the forest covers an area of 8.3 ×104 m2.❻Copy and complete these by ﬁlling in the missing numbers.a  ×=1090003b  ×=104002c 210200000×= d ×= 8.310830e 105600005 ×=f 10130004 ×=❼Write these numbers in standard form.a 500 b 30000c 8000d 670000e 9400f 4250000This shows that  81 = 8.This shows that 70 = 1.
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