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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 stretch those year 8 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 15 questions: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 requiredThe 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 understandingThe questions also extend more broadly by:involving other topicsemphasising links with other topicsbeing set in contextusing skills learned in earlier chaptersThe questions include:opportunities for deeper understandingopportunities for reasoningopportunities for problem solvingan increase in challenge through the exerciseSome 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/KS3MasteringMathematicsand are freely accessible.
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1

Sequences

11.1 Arithmetic sequences

The position of a term in a sequence is the value of n for that term.❶The position-to-term formula for a sequence is  3n - 5. a 106 is in the sequence.  What number term is it?b Explain how to use the position-to-term formula to show that 999 is not in the sequence.❷Muhammad says, ‘3n + 4 and 3n + 5 are the same sequence because they both go up in 3s’.Without writing out either sequence, explain why Muhammad is wrong.❸Gina says, ‘5n + 4 and 5n + 9 are the same sequence because they both go up in 5s and they both contain 14’. Without writing out either sequence, explain why Gina is wrong.❹Matilda says that the ﬁrst three terms of a sequence are in the ratio 2:5:7.Explain why Matilda’s sequence is not an arithmetic sequence.An expression is something involving algebra.  Here it has n somewhere and some numbers.❺An arithmetic sequence has 4th term 30 and 7th term 51.a Find an expression for the nth term. b 744 is in the sequence.  What number term is it?c Is 88 888 in the sequence?  Justify your answer.❻An arithmetic sequence has 6th term 79 and 10th term 65.a Find an expression for the nth term.b 2 is in the sequence. What number term is it?c Is 55.5 in the sequence?  Justify your answer.❼Scarlett runs a taxi service.She charges £3.50 for a 1 km journey and £5 for a 2 km journey. What formula does she use to work out the cost of a journey of d km?❽Is it true that the position-to-term formula  2n + 1 generates the odd numbers?Justify your answer.In the following diagrams, ‘matchsticks’ are used for the sides of the squares.❾aWrite down the position-to-term formula for the number of squares in the terms of this sequence.b Write down the position-to-term formula for the number of ‘matchsticks’ used to make each term of the sequence in part a.c Write down the position-to-term formula for the number of squares in each term of this sequence.d Write down the position-to-term formula for the number of ‘matchsticks’ used to make each term of the sequence in c.e Explain why the answers to parts a and c are the same.f Explain the diﬀerence between the answers to parts b and d.❿Find the sequence.The ratio of the ﬁrst term to the third term is 1:8.The ratio of the second term to the ﬁfth term is 3:10. The fourth term is 23.⓫Find the sequence.The ratio of the ﬁrst term to the third term is 4:3.The ratio of the second term to the fourth term is 7 : 5.The ﬁfth term is 10.  Fluency   Reasoning          Problem solving
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Key Stage 3 Mastering Mathematics: Extension Practice Book 22⓬These four numbers generate arithmetic sequences that ﬁll the rows and columns that form the rest of the table.1346a Copy and complete the table.b Write down the position-to-term formula for the numbers in each column.c What do you notice about your answers to part b?d Where is the sequence with position-to-term formula 5n - 4?⓭The numbers in the table are generated by the  four numbers in the top left-hand corner. 637.54.515129616.513.510.57.5a What are those numbers?b Write down the position-to-term formula for the numbers in each row.c Describe the numbers in the ﬁrst and third rows.d The numbers in the ﬁrst and third rows are the same type of number.  Explain why the position-to-term formulas are diﬀerent.⓮Write down the position-to-term formula for the sequence:a, a + d, a + 2d, a + 3d, …⓯n + 2, 3n -1,5n -4,4n + 2…  is an arithmetic sequence for a particular value ofn.Find n.1.2 Other sequences
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