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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 Extend Practice Book 3:  BoosteBookBoost 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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vHow to use this book

This book is designed to be used alongside the Key Stage 3 Mastering Mathematics textbooks to stretch those year 9 students who are exceeding age-related expectation levels. The chapters and units are aligned with the Mastering Mathematics textbooks.In line with the Teaching for Mastery ethos, extension materials are suitable for students who have mastered a topic more quickly or deeply than the rest of the class and, rather than move onto new material, will beneﬁt from exploring that topic more fully and / or with links to other related topics.Each unit within a chapter typically has around  15questions:questions starting at Band 2 level as used in the textbooks, before moving onto Band 3 and beyond.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).helpful explanations where required.The questions sometimes go deeper into the topic by:asking for explanationsusing more ‘diﬃcult’ numbersrequiring more steps in the solutionbeing harder, sometimes very hardrequiring perseverancerequiring conceptual understanding.The questions also extend more broadly by:involving other topicsemphasising links with other topicsbeing set in contextusing skills learned in earlier chapters.The questions include:opportunities for deeper understandingopportunities for reasoningopportunities for problem solvingan increase in challenge through the exercise.Some questions are much shorter than others. Some follow a theme, getting more challenging as they do so. Others are more open, encouraging studentstoexplore.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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1

1Powers and indices

1

  Fluency   Reasoning          Problem solving1.1 Index notation

❶Which is larger, 34or43? Justify your answer.❷Work out, leaving your answer in index form:a 222225112716×××−−−b 5525125552212×××−−c 3913273324×××−−❸Work out, leaving your answer in index form:a 3223243572×××−−b 9243822262×××−−−−−❹Write down the reciprocal of 4−1.❺Kilo means 103. What power of 2 is nearest to 103?❻Tera means 1012. What power of 2 is nearest to 1012?❼Use the numbers 3, 3, 4, 4, 5, 6, once each, and the four operations +, −, ×, ÷ as well as powers, to make the number 1000.❽Use the digits 1 to 4, once each, in the boxes to make the largest possible answer.×❾a Work out 20.2 × 20.2 × 20.2 × 20.2 × 20.2.b What do you call 20.2?The cube root of a number is the number that is raised to the power of 3 to get the original number.e.g. 53 = 125 so the cube root of 125 is 5.❿Work out the cube root of 46.⓫Is it always, sometimes, or never true that xn = x? Justify your answer.⓬Use the digits 3 to 6, once each, in the boxes to make the smallest possible answer.+⓭Use the digits 2 to 7, once each, in the boxes to make a number as close as you can to 2000.++⓮Use the digits 1 to 9, once each, in the boxes to make atruestatement.×=×⓯Towers are made with yellow and green blocks. There are 4 ways to do this for towers that are 2 blocks tall.a How many ways can you make towers that are 3 blocks tall?b How many ways can you make towers that are 4 blocks tall?c How could you work out the number of ways to make towers that are 5 blocks tall?d What diﬀerence does it make if you have blocks of 3 diﬀerent colours?1.2

 

Standard form

❶The distance to the nearest star from Earth, Proxima Centauri, is 40 trillion km. Ollie converts the distance to metres.  He calculates 40 ×1012 ×103 =40×1015.a Explain why his answer is not in standard form.b Write his answer in standard form.❷The diameter of a hydrogen atom is 0.00000000012m. Write its radius in standard form.RememberThe circumference of a circle with radius, r, is 2πr.❸Saturn is 1.434 ×109 km from the Sun. How far does it travel in one orbit? Useπ = 3.14 and write your answer in standard form.
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Key Stage 3 Mastering Mathematics: Extend Practice Book 32❹Jack works out (3.2 ×10−3) ÷ (4 ×107). He says the answer is 80 000. Explain why Jack is wrong.❺Fill in the missing numbers.3 ×10 ×  ×1012 =4.2×10−6❻Fill in the missing numbers.3.6 ×10 ÷( ×10−5) =7.2×109❼There are 8 ×108 grains of sand in a cubic metre. A cubic metre of sand weighs 1.6 ×103kg. What is the mass, in grams, of one grain of sand?❽An adult human contains approximately  3.9 ×1013bacteria. The mass of an adult human is 78 kg. Estimate how many bacteria there are in each gram of a human body.❾The diameter of the nucleus of a cell is  5 ×10−6m.The cell is approximately circular in shape.  Estimate the area of the cell.  Useπ = 3.14 and write your answer in  standard form.RememberThe area of a circle with radius, r, is πr2❿An atom has a diameter of 3.2 ×10 −10m.A neutron has a diameter of 1.6 ×10 −15m. How many neutrons ﬁt in a line across one atom?⓫A drop of water has volume 0.05 cm3.  A virus has a radius of 10−6cm. Estimate how many viruses have the same volume as a drop of water?  You may assume that the virus is spherical.  Useπ = 3.14 and write your answer in standard form.RememberThe volume of a sphere with radius, r, is π43r3⓬The speed of light is 3 ×108 m s−1.  A light year is how far light travels in a year.a Work out how far a light year is in kilometres.b Draw a graph to convert light years to km from 0 to 20 light years.⓭The radius of the planet Uranus is 2.5 ×107m.Work out the volume of the planet Uranus.  Useπ = 3.14 and write your answer in standard form.⓮The radius of the Sun is 6.96 ×105 km.  The Sun and Earth are modelled as spheres.aWork out the volume of the Sun.  Useπ = 3.14 and write your answer in standard form.b The volume of the Earth is 1.08 ×1012cubickilometres.  Estimate how many Earths would ﬁt in the Sun.⓯Simon draws a scale drawing of the Sun in relation to its distance from the orbit of each planet. The distances are:PlanetDistance from Sun in kmMercury5.8 ×107Venus1.1×108Earth1.5 ×108Mars2.2 ×108Jupiter7.8 ×108Saturn1.4×109Uranus2.9 ×109Neptune4.5 ×109The scale drawing should ﬁt on a piece of paper 50cmlong.a What scale do you advise Simon to use?b Add a column to the table to show the distances on the scale drawing.1.3

 

Prime factorisation

RememberA prime factor is a factor that is a prime number.❶What is the smallest number with 4 diﬀerent prime factors?❷What is the smallest number with 4 prime factors?❸a Write down the prime factorisation of 400.b Split the prime factors into two identical groups.c Multiply the numbers in one of the groups.d What is the relationship of your answer to c to 400?❹a Write down the prime factorisation of 5832.b Split the prime factors into three identical groups.c Multiply the numbers in one of the groups.d What is the relationship of your answer to c to 5832?
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Powers and indices1

3❺Find the highest common factor of 84, 108 and 360.❻Find the lowest common multiple of 84, 108  and 360.❼Two numbers have a highest common factor of  3 and a lowest common multiple of 30.  The larger number is not a multiple of the smaller number.  What are the two numbers?❽Kris has 3 sets of lights on his Christmas tree. One set ﬂashes every 12 seconds, another set ﬂashes every 13 seconds, and the third set ﬂashes every 17 seconds.  They start by all ﬂashing together.a How long is it before they all ﬂash together again?b Are there any times when only two sets ﬂash together? If so, when are they?❾Three numbers have a highest common factor  of 4 and a lowest common multiple of 420.  None of the numbers are a multiple of any of the other numbers.  Any pair of the numbers also has 4 as the highest common factor.  Find the three numbers.❿12= 2 × 2 × 3.  Show how you can use the prime factorisation of 12 to ﬁnd all of the factors of 12.⓫Which number, less than 100, has the greatest number of prime factors?⓬Which number, less than 100, has the greatest number of diﬀerent prime factors?  Find all possible answers.⓭Which number, less than 100, has the greatest number of diﬀerent factors?  Find all possible answers.⓮Use the prime factorisation of 360 to work out all of the factors of 360.⓯Liz says, ‘720 must have twice as many factors as 360 as it is twice as big.’  Explain why Liz is wrong.
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