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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 Mastering Mathematics textbooks.Each unit within a chapter typically has: warm-up questions to help students revise and practise key skills in preparation for the unit a recap of key information and examples, in keeping with the textbook explanation 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 Assessment Objectives AO1, AO2 and AO3 respectively), with each type indicated by the colour-coded question number (blue for ﬂuency, orange for reasoning, purple 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 both 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 this will help them 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 at www.hoddereducation.co.uk/KS3MasteringMathematics and are freely accessible.
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11

Sequences

1.1 Arithmetic sequences

❶Find the next three terms in these sequences.a 4, 8, 12, 16, …b 15, 18, 21, 24, …c 8, 13, 18, 23, … ❷Substitute n = 10 into these expressions.a n + 3b 2nc 4n − 1 d 5n + 6Look at this sequence of numbers: 5, 10, 15, 20, … This sequence is based on the ﬁve times table.The 1st term is 5 × 1 = 5. The 2nd term is 5 × 2 =10.The 10th term is 5 ×10=50.Thenth term is 5 × n = 5n.5n is called the formula or the position-to-term formula for the sequence.It is also called the formula for the nth term or the nthterm rule.A sequence in which you add or subtract the same amount to move from one term to the next is called an arithmetic sequence. In the arithmetic sequence above the term-to-term rule is ‘add 5’.❸Find the next three terms in these arithmetic sequences.a 8, 9, 10, 11, …b 11, 22, 33, 44, …c 60, 50, 40, 30, … d 4, 7, 10, 13, …e 9, 7, 5, 3, …f 12, 19, 26, 33, … ❹Find the missing numbers in these arithmetic sequences.a 11, 13, 15, , 19, …b 20, 17, 14, , 8, …c −1, 4, 9, , 19, … d 6, 14, , 30, 38, …e 7, 3, , −5, −9, …f , 8, 15, , 29, … Remember: The diﬀerence between the terms shows the times table on which the sequence is based. Compare the times table to the sequence and work out how to adjust it.For example, in the sequence 5, 9, 13, 17, … there is a diﬀerence of four between each term, so 4n will appear in the position-to-term formula. Every term in the sequence is one more than the four times table,  so the nth term rule will be 4n +1.❺Find the formula for the nth term of these sequences.In each case the formula is  n.a 3, 6, 9, 12, 15, …b 10, 20, 30, 40, 50, …c 9, 18, 27, 36, 45, …d 7, 14, 21, 28, 35, … ❻Find the formula for the nth term of these sequences.In each case the formula is  

n +1.a 3, 5, 7, 9, 11, …b 10, 19, 28, 37, 46, …c 4, 7, 10, 13, 16, …d 2, 3, 4, 5, 6, … ❼Find the formula for the nth term of these sequences.In each case the formula is  

n −1.a 1, 3, 5, 7, 9, …b 2, 5, 8, 11, 14, …c 3, 7, 11, 15, 19, …d 10, 21, 32, 43, 54, … ❽Find the formula for the nth term of these sequences.a 2, 4, 6, 8, 10, …b 7, 9, 11, 13, 15, …c −1, 1, 3, 5, 7, … ❾Find the formula for the nth term of these sequences.a 5, 10, 15, 20, 25, …b 1, 6, 11, 16, 21, …c 7, 12, 17, 22, 27, …   Fluency   Reasoning          Problem solving
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2Key Stage 3 Mastering Mathematics: Develop and Secure Practice Book 2c The sequence with position-to-term formula 5n − 3.n123455n − 35 × 1 − 3 = 25 × 2 − 3 = ⓰Find the ﬁrst ﬁve terms of these sequences, given their nth term rules.a 10n + 7b 4n + 1c 6n − 1d 3n − 5e −3n +10⓱Look at this sequence: 8, 13, 18, 23, 28, … a What is the term-to-term rule?b Find the position-to-term formula for the sequence.c What is the 100th term of the sequence?d Which term of the sequence is 48?e What type of sequence is this?⓲ Manon is making patterns from matchsticks.Pattern 3Pattern 2 Pattern 1a Copy and complete this table for the number of matchsticks used in each pattern.Include the number of matchsticks Manon would use if she continued to Pattern 4.Pattern number n1234Number of matchsticks4b If the pattern is continued, which pattern will use 25 matchsticks?c Find the term-to-term rule for this sequence.d Find the position-to-term formula for the number of matchsticks.1.2 Other sequences

There are many other types of sequence.In the sequence: 1, 10, 100, 1000, … the term-to-term rule is multiply by 10.This is called a geometric sequence.❶Are these sequences arithmetic or geometric?  In each case, what is the term-to-term rule?a 16, 8, 0, −8,…b 16, 8, 4, 2, 1, …c 1, 8, 64, 512, …d 0, 8, 16, 24, … ❿Find the formula for the nth term of these sequences.a 7, 14, 21, 28, 35, …b 10, 17, 24, 31, 38, …c −1, 6, 13, 20, 27, … ⓫Find the position-to-term formulas for these sequences:a 8, 11, 14, 17, 20, …b 1, 5, 9, 13, 17, … c 8, 14, 20, 26, 32, …d 2, 11, 20, 29, 38, … e What type of sequence are these?⓬Cayleigh says the nth term of the sequence:  7, 11, 15, 19, 23, … is 3n +4.Cayleigh is wrong. Explain why.⓭Find the position-to-term formulas for these sequences. The ﬁrst has been done for you.a −2, −4,−6, −8,−10, … nth term = −2nb −5, −10, −15, −20, −25, … c −1,−4,−7,−10, −13, …d 5, 4, 3, 2, 1, … ⓮ Match each position-to-term formula with the correctsequence.−n + 8 8, 16, 24, 32, …2n + 3 9, 10, 11, 12, …8n 5, 8, 11, 14, …3n + 2 7, 6, 5, 4, …n + 8  5, 7, 9, 11, …You can use the position-to-term formula to ﬁnd any term of the sequence.For example, the 20th term of a sequence with an nth term rule of 3n is 60 because 3 ×20=60.⓯Find the ﬁrst ﬁve terms of these sequences, given their position-to-term formula.a The sequence with position-to-term formula  n + 5.n12345n + 51 + 5 = 62 + 5 = b The sequence with position-to-term  formula 4n.n123454n4 × 1 = 44 × 2 = 
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