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Introduction 








This 



is 



one of 



a 



series of five books supporting the Cambridge International 








AS 



& A 



Level Mathematics 9709 syllabus for examination from 



2020. The 








series then continues with four more books supporting Cambridge 








International AS 



& A 



Level Further Mathematics 



9231. The 



seven chapters 








in this book cover the probability and statistics required for the Paper 



5 








examination. This 



part of the series also contains 



a 



more advanced book for 








probability and statistics, two books for pure mathematics and one book for 








mechanics. 








These books are based on the highly successful series for the Mathematics 








in Education and Industry (MEI) syllabus in the UK but they have been 








redesigned and revised for Cambridge International students; where 








appropriate, new material has been written and the exercises contain many 








past Cambridge International examination questions. An overview of 








the units making up the Cambridge International syllabus 



is 



given in the 








following pages. 








Throughout the series, the emphasis 



is 



on understanding the mathematics 



as 








well 



as 



routine 



calculations. The 



various exercises provide plenty of scope for 








practising basic techniques; they also contain many typical examination-style 








questions. 








The original MEI author team would like to thank Sophie Goldie who has 








carried out the extensive task of presenting their work in 



a 



suitable form for 








Cambridge International students and for her many original contributions. 








They would also like to thank Cambridge Assessment International 








Education for its detailed advice in preparing the books and for permission 








to use many past examination questions. 








Roger Porkess 








Series editor 
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How to use this book 








The 



structure 



of the book 








This book has been endorsed by Cambridge Assessment International 








Education. 



It is 



listed 



as 



an endorsed textbook for students taking the 








Cambridge International AS 



& A 



Level Mathematics 9709 



syllabus. The 








Probability 



& 



Statistics 



1 



syllabus content 



is 



covered comprehensively and 



is 








presented across seven chapters, offering 



a 



structured route through the course. 








The book 



is 



written on the assumption that you have covered and understood 








the content of the Cambridge IGCSE® 



Mathematics 0580 (Extended 








curriculum) or Cambridge O Level Mathematics 4024/4029 



syllabus. The 








following icon 



is 



used to indicate material that 



is 



not directly on the syllabus. 








There are places where the book goes beyond the requirements of the 








syllabus to show how the ideas can be taken further or where fundamental 








underpinning work 



is 



explored. Such work 



is 



marked 



as 



extension. 








Each chapter 



is 



broken down into several sections, with each section covering 








a 



single 



topic. Topics 



are introduced through 



explanations, 



with 



key terms 








picked out in 



red. These 



are reinforced with plentiful 



worked examples, 








punctuated with commentary, to demonstrate methods and illustrate 








application of the mathematics under discussion. 








Regular 



exercises 



allow you to apply what you have 



learned. They 



offer 



a 



large 








variety of practice and higher-order question types that map to the key concepts 








of the Cambridge International syllabus. Look out for the following icons. 








Problem-solving questions 



will help you to develop the ability 








to analyse problems, recognise how to represent different situations 








mathematically, identify and interpret relevant information, and select 








appropriate methods. 








Modelling questions 



provide you with an introduction to the 








important skill of mathematical modelling. In this, you take an 








everyday or workplace situation, or one that arises in your other 








subjects, and present 



it 



in 



a 



form that allows you to apply mathematics 








to it. 








Communication and proof questions 



encourage you to become 








a 



more fluent mathematician, giving you scope to communicate your 








work with clear, logical arguments and to justify your results. 








Exercises also include questions from real Cambridge Assessment 








International Education past papers, so that you can become familiar with the 








types of questions you are likely to meet in formal assessments. 








Answers 



to exercise questions, excluding long explanations and proofs, 








are included in the back of the book, so you can check your work. 



It is 








important, however, that you have 



a 



go 



at 



answering the questions before 








looking up the answers 



if 



you are to understand the mathematics fully. 








e 








PS 








M 








CP 








IGCSE® 



is 



a 



registered trademark. 
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In addition to the exercises, 



a 



range of additional features 



is 



included to 








enhance your learning. 








ACTIVITY 








Activities 



invite you to do some work for yourself, typically to introduce 








you to ideas that are then going to be taken further. In some places, 








activities are also used to follow up work that has just been covered. 








Mathematics provides you with the techniques to answer many standard 








questions, but 



it 



also does much more than that: 



it 



helps you to develop 








the capacity to analyse problems and to decide for yourself what methods 








and techniques you will need to use. Questions and situations where this 



is 








particularly relevant are highlighted 



as 



problem solving tasks. 








In real life, 



it is 



often the case that 



as 



well 



as 



analysing 



a 



situation or 








problem, you also need to carry out some investigative 



work. This 



allows 








you to check whether your proposed approach 



is 



likely to be fruitful or to 








work 



at 



all, and whether 



it 



can be extended. Such opportunities are marked 








as 



investigations. 








In applied mathematics (mechanics and statistics), 



it is 



often helpful to 








carry out 



experiments 



so that you can see for yourself what 



is 



going on. 








The same 



is 



sometimes true for pure mathematics, where 



a 



spreadsheet can 








be 



a 



particularly powerful tool. 








Other helpful features include the following. 








This symbol highlights points 



it 



will benefit you to 



discuss 



with 








your teacher or fellow students, to encourage deeper exploration and 








mathematical communication. 



If 



you are working on your own, there 








are answers in the back of the book. 








This 



is a 



warning 



sign. 



It is 



used where 



a 



common mistake, 








misunderstanding 



or tricky point 



is 



being described to prevent you 








from making the same error. 








Note 








Notes 



expand on the topic under 



consideration 



and explore the deeper 








lessons 



that 



emerge 



from what has just been done. 








Finally, each chapter ends with the 



key points 



covered, plus 



a 



list of the 








learning outcomes 



that summarise what you have learned in 



a 



form that 



is 








closely related to the syllabus. 








PROBLEM SOLVING 








PS 








INVESTIGATION 








EXPERIMENT 








 








? 


















Digital 



support 








Comprehensive online support for this book, including further questions, 








is 



available by subscription to MEI’s Integral® 



online teaching and learning 








platform for AS 



& A 



Level Mathematics and Further Mathematics, 








integralmaths.org. This 



online platform provides extensive, high-quality 








resources, including printable materials, innovative interactive activities, and 








formative and summative assessments. Our eTextbooks link seamlessly with 








Integral, allowing you to move with ease between corresponding topics in 








the eTextbooks and Integral. 








Additional support 








The 



Question 



& 



Workbooks 



provide additional practice for 



students. These 








write-in workbooks are designed to be used throughout the course. 








The 



Study and Revision Guides 



provide further practice for students 



as 








they prepare for their examinations. 








These supporting resources and MEI’s Integral® 



material have not been 








through the Cambridge International endorsement process. 
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The 



Cambridge International 








AS & A Level 



Mathematics 








9709 



syllabus 








The syllabus content 



is 



assessed over six examination papers. 








Paper 1: Pure Mathematics 



1 








• 



1 



hour 50 minutes 








• 



60% of the AS Level; 30% of the 








A 



Level 








• 



Compulsory for AS and 



A 



Level 








Paper 4: Mechanics 








• 



1 



hour 15 minutes 








• 



40% of the AS Level; 20% of the 








A 



Level 








• 



Offered 



as 



part of AS or 



A 



Level 








Paper 2: Pure Mathematics 



2 








• 



1 



hour 15 minutes 








• 



40% of the AS Level 








• 



Offered only 



as 



part of AS Level; 








not 



a 



route to 



A 



Level 








Paper 5: Probability 



& 



Statistics 



1 








• 



1 



hour 15 minutes 








• 



40% of the AS Level; 20% of the 








A 



Level 








• 



Compulsory for 



A 



Level 








Paper 3: Pure Mathematics 



3 








• 



1 



hour 50 minutes 








• 



30% of the 



A 



Level 








• 



Compulsory for 



A 



Level; not 



a 








route to AS Level 








Paper 6: Probability & Statistics 2 








• 



1 



hour 15 minutes 








• 



20% of the 



A 



Level 








• 



Offered only 



as 



part of 



A 



Level; 








not 



a 



route to AS Level 








The following diagram illustrates the permitted combinations for AS Level 








and 



A 



Level. 








AS Level 








Mathematics 








A Level 








Mathematics 








Paper 1 and Paper 2 








Pure Mathematics only 








Paper 1 and Paper 4 








Pure Mathematics and Mechanics 








Paper 1 and Paper 5 








Pure Mathematics and 








Probability & Statistics 








Paper 1, 3, 4 and 5 








Pure Mathematics, Mechanics and 








Probability & Statistics 








Paper 1, 3, 5 and 6 








Pure Mathematics and 








Probability & Statistics 








(No progression to A Level) 
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Prior 



knowledge 








Knowledge of the content of the Cambridge IGCSE® 



Mathematics 0580 








(Extended curriculum), or Cambridge O Level 4024/4029, 



is 



assumed. 








Learners should be familiar with scientific notation for compound units, 








e.g. 



5 



m 



s-1 



for 



5 



metres per second. 








In addition, learners should: 








» 



be able to carry out simple manipulation of surds (e.g. expressing 12 



as 








2 3 



and 








6 








2 








as 3 



2) 








» 



know the shapes of graphs of the form 



y = kx 



n, 



where 



k 



is a 



constant and 








n 



is 



an integer (positive or negative) or 



1 








2 








± 



. 








Questions set will be mainly numerical, and will test principles in probability 








and statistics without involving knowledge of algebraic methods beyond the 








content for Paper 



1: 



Pure Mathematics 



1. 








Knowledge 



of 



the following probability notation 



is 



also assumed: P(A), P(A 



∪ 



B), 








P(A 



∩ 



B), 



P(A|B) and the use 



of 



A′ 



to denote the complement 



of 



A. 








Command 



words 








The table below includes command words used in the assessment for this 








syllabus. The 



use of the command word will relate to the subject context. 








Command word What it means 








Calculate 








work out from given facts, figures or information 








Describe 








state the points 



of a 



topic 



/ 



give characteristics and main 








features 








Determine 








establish with certainty 








Evaluate 








judge or calculate the quality, importance, amount, or value 








of 



something 








Explain 








set out purposes or reasons 



/ 



make the relationships between 








things evident 



/ 



provide why and/or how and support with 








relevant evidence 








Identify 








name/select/recognise 








Justify 








support 



a 



case with evidence/argument 








Show (that) 








provide structured evidence that leads 



to a 



given result 








Sketch 








make 



a 



simple freehand drawing showing the key features 








State 








express 



in 



clear terms 








Verify 








confirm 



a 



given statement/result is true 








x 


















Key 



concepts 








Key concepts are essential ideas that help students develop 



a 



deep 








understanding of mathematics. 








The key concepts are: 








Problem solving 








Mathematics 



is 



fundamentally problem solving and representing systems and 








models in different 



ways. These 



include: 








» 



Algebra: this 



is 



an essential tool which supports and expresses 








mathematical reasoning and provides 



a 



means to generalise across 



a 








number of contexts. 








» 



Geometrical techniques: algebraic representations also describe 



a 



spatial 








relationship, which gives us 



a 



new way to understand 



a 



situation. 








» 



Calculus: this 



is a 



fundamental element which describes change in 








dynamic situations and underlines the links between functions and graphs. 








» 



Mechanical models: these explain and predict how particles and objects 








move or remain stable under the influence of forces. 








» 



Statistical methods: these are used to quantify and model aspects of the 








world around us. Probability theory predicts how chance events might 








proceed, and whether assumptions about chance are justified by evidence. 








Communication 








Mathematical proof and reasoning 



is 



expressed using algebra and notation so 








that others can follow each line of reasoning and confirm its completeness 








and accuracy. Mathematical notation 



is 



universal. Each solution 



is 



structured, 








but proof and problem solving also invite creative and original thinking. 








Mathematical 



modelling 








Mathematical modelling can be applied to many different situations and 








problems, leading to predictions and solutions. 



A 



variety of mathematical 








content areas and techniques may be required to create the model. Once the 








model has been created and applied, the results can be interpreted to give 








predictions and information about the real world. 








These key concepts are reinforced in the different question types included 








in this book: 



Problem-solving, Communication and proof, 



and 








Modelling. 
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1 








1 








Exploring 








data 








To answer these questions fully you need to understand how data are 








collected and analysed before they are presented to you, and how you should 








evaluate what you are given to read (or see on the 



television). This is 



an 








important part of the subject of statistics. 








In this book, many of the examples are set 



as 



stories from fictional websites. 








Some of them are written 



as 



articles or blogs; others are presented from the 








journalists’ viewpoint 



as 



they sort through data trying to write an interesting 








story. As you work through the book, look too 



at 



the ways you are given such 








information in your everyday life. 








1 



Exploring 



data 








A judicious 








man looks 








at 



statistics, 








not to get 








knowledge 



but 








to save himself 








from having 








ignorance 








foisted on him. 








Thomas Carlyle 








(1795–1881) 








A 



Sales Executive has been given the data shown above in order to write 








her company’s annual Sales and Marketing report. Some of the data are 








shown 



as 



figures and some 



as 



diagrams. 








❯ 



How should she interpret this information? 








❯ 



What data should she take seriously and which can she dismiss 



as 








being insignificant or even misleading? 








? 


















1 








EXPLORING 








DATA 








2 








1 








After reading the blog, the editor of 



a 



local newspaper commissioned one of 








the paper’s reporters to investigate the situation and write 



a 



leading article for 








the paper on it. She explained to the reporter that there was growing concern 








locally about cycling accidents involving children. She emphasised the need 








to collect good quality data to support presentations to the paper’s readers. 








❯ 



Is 



the aim of the investigation clear? 








❯ 



Is 



the investigation worth carrying out? 








❯ 



What makes good quality data? 








? 








The reporter started by collecting data from two sources. He went through 








back numbers of the newspaper for the previous two years, finding all the 








reports of cycling accidents. He also asked an assistant to carry out 



a 



survey 








of the ages of local cyclists; he wanted to know whether most cyclists were 








children, young adults or whatever. 








❯ 



Are the reporter’s data sources appropriate? 








? 








Before starting to write his article, the reporter needed to make sense of the 








data for himself. He then had to decide how he was going to present the 








information to his 



readers. The 



five examples on the page opposite are typical 








of the data he had to work with. 








Biking Today Blog 








Another cyclist seriously hurt. 



Will you be next? 








On her way back home from school 



on 








Wednesday afternoon, little Rita Roy 








was knocked off her bicycle and taken 








to 



hospital with suspected concussion. 








Rita was struck by 



a 



Ford Transit van, 








only 50 metres from her own house. 








Rita is the fourth child from the Nelson 








Mandela estate to be involved in 



a 








serious cycling accident this year. 








The busy road where Rita Roy was 








knocked off her bicycle 



yesterday. 


















1.1 








Looking 








at 








the 








data 








3 








1 








Name 








Age 








Distance 








from home 








Cause 








Injuries 








Treatment 








Rahim Khan 








45 








3 km 








skid 








Concussion Hospital 








outpatient 








Debbie Lane 








5 








75 m 








hit kerb 








Broken arm 



Hospital 








outpatient 








Arvinder 



Sethi 12 








1200 m 








lorry 








Multiple 








fractures 








Hospital 








3 weeks 








Husna Mahar 








8 








300 m 








hit 








each 








other 








Bruising 








Hospital 








outpatient 








David Huker 








8 








50 m 








Concussion Hospital 








outpatient 








There were 92 accidents listed in his table. 








Ages of 



cyclists (from survey) 








66 6 62 19 20 








15 21 8 21 63 44 10 44 34 18 








35 26 61 13 61 








28 21 7 10 52 13 52 20 17 26 








64 11 39 22 



9 








13 



9 



17 64 32 








8 9 



31 19 22 








37 18 138 16 67 








45 10 55 14 66 67 14 62 28 36 








9 23 12 








9 37 








7 36 9 88 46 12 59 61 22 49 








18 20 11 25 7 








42 29 6 60 60 16 50 16 34 14 








18 15 








This information 



is 



described 



as 



raw data, 



which means that 



no 



attempt has 








yet been made to organise 



it 



to look for any patterns. 








1.1 



Looking 



at the data 








At the moment the arrangement of the ages of the 92 cyclists tells you very 








little 



at 



all. Clearly these data must be organised to reveal the underlying 








shape, the 



distribution. 



The figures need to be ranked according to size and 








preferably grouped 



as well. The 



reporter had asked an assistant to collect the 








information and this was the order in which she presented it. 








Tally 








Tallying 



is a 



quick, straightforward way 



of 



grouping data into suitable 








intervals. You 



have probably met 



it 



already. 


















1 








EXPLORING 








DATA 








4 








1 








Stated age (years) 








Tally 








Frequency 








0–9 








         








13 








10–19 








                     








26 








20–29 








             








16 








30–39 








      








10 








40–49 








     








6 








50–59 








  








5 








60–69 








         








14 








70–79 








0 








80–89 








 








1 








… 








130–139 








 








1 








Total 








92 








Extreme 



values 








A 



tally immediately shows up any extreme values, that 



is 



values which are far 








away from the rest. In this case there are two extreme values, usually referred 








to 



as 



outliers: 



88 and 138. Before doing anything else you must investigate 








these. 








In this case the 88 



is 



genuine, the age of Millie Smith, who 



is a 



familiar sight 








cycling to the shops. 








The 138 needless to say 



is 



not genuine. 



It 



was the written response of 



a 



man 








who was insulted 



at 



being asked his age. Since no other information about 








him 



is 



available, this figure 



is 



best ignored and the sample size reduced from 








92 to 



91. You 



should always try to understand an outlier before deciding to 








ignore it; 



it 



may give you important information. 








Practical statisticians are frequently faced with the problem of 



outlying 








observations; 



observations that depart in some way from the general 








pattern of 



a 



data 



set. What 



they, and you, have to decide 



is 



whether any 








such observations belong 



to 



the data set or not. In the above example 








the data value 88 



is a 



genuine member of the data set and 



is 



retained. 








The data value 138 



is 



not 



a 



member of the data set and 



is 



therefore 








rejected. 


















1.1 








Looking 








at 








the 








data 








5 








1 








Describing 



the shape of a 



distribution 








An obvious benefit of using 



a 



tally 



is 



that 



it 



shows the overall shape of the 








distribution. 








10 








0 








20 








30 








40 








50 60 70 80 90 








age (years) 








10 








20 








30 








frequency 








density 








(people/10 








years) 








▲ 



Figure 1.1 



Histogram to show the ages of a sample of 91 cyclists 








You can now see that 



a 



large proportion (more than 



a 



quarter) of the sample 








are in the 10 to 19 years age 



range. This is 



the 



modal 



group 



as it is 



the one 








with the most 



members. The 



single value with the most members 



is 



called 








the 



mode, 



in this case age 



9. 








You will also see that there 



is a 



second peak among those in their sixties; so 








this distribution 



is 



called 



bimodal, 



even though the frequency in the interval 








10–19 



is 



greater than the frequency in the interval 60–69. 








Different types of distribution are described in terms of the position of their 








modes or modal groups; see Figure 1.2. 








(a) 








(b) 








(c) 








▲ 



Figure 1.2 



Distribution shapes: (a) unimodal and symmetrical (b) uniform (no 








mode but symmetrical) (c) bimodal 








When the mode 



is 



off to one side the distribution 



is 



said to be 



skewed. 



If 



the 








mode 



is 



to the left with 



a 



long tail to the right the distribution has positive 








(or right) skewness; 



if 



the long tail 



is 



to the left the distribution has negative 








(or left) 



skewness. These 



two cases are shown in Figure 1.3. 


















1 








EXPLORING 








DATA 








6 








1 








(a) 








(b) 








▲ 



Figure 1.3 



Skewness: 



(a) 



positive 



(b) 



negative 








1.2 



Stem-and-leaf diagrams 








The quick and easy view of the distribution from the tally has been achieved 








at 



the cost of losing 



information. You 



can no longer see the original figures 








that went into the various groups and so cannot, for example, tell from 








looking 



at 



the tally whether Millie Smith 



is 



80, 81, 82, or any age up to 89. 








This problem of the loss of information can be solved by drawing 



a 








stem-and-leaf diagram 



(or 



stemplot). 








This 



is a 



quick way of grouping the data so that you can see their distribution 








and still have access to the original 



figures. The 



one below shows the ages of 








the 91 cyclists surveyed. 








n 



= 



91 








6 








7 



represents 67 years 








0 








6 8 7 9 9 8 9 9 9 7 9 7 6 








1 








9 5 0 8 3 0 3 7 1 3 7 9 8 6 0 4 4 2 2 8 1 6 6 4 8 5 








2 








0 1 1 6 8 1 0 6 2 2 8 3 2 0 5 9 








3 








4 5 9 2 1 7 6 7 6 4 








4 








4 4 5 6 9 2 








5 








2 2 5 9 0 








6 








6 2 3 1 1 4 4 7 6 7 2 1 0 0 








7 








8 








8 








HIGH 138 








Value 138 is ignored 








Individual numbers 








are called 



leaves. 








This is the 



scale. 








These are 



branches. 








Extreme values are placed on a separate HIGH or LOW 








branch. These values are given in full as they may not fit 








in with the scale being used for more central values. 








▲ 



Figure 1.4 



Stem-and-leaf diagram showing the ages of a sample of 








91 cyclists (unsorted) 








❯ 



Do all the branches have leaves? 








? 








This is the 



stem. 


















1.2 








Stem-and-leaf 








diagrams 








7 








1 








The column of figures on the left (going from 



0 



to 8) corresponds to the tens 








digits of the 



ages. This is 



called the 



stem 



and in this example 



it 



consists of 








9 



branches. On each branch on the stem are the 



leaves 



and these represent 








the units digits of the data values. 








In Figure 1.4, the leaves for 



a 



particular branch have been placed in the order 








in which the numbers appeared in the original raw 



data. This is 



fine for 








showing the general shape of the distribution, but 



it is 



usually worthwhile 








sorting the leaves, 



as 



shown in Figure 1.5. 








n 



= 



91 








6 








7 



represents 67 years 








0 








6 6 7 7 7 8 8 9 9 9 9 9 9 








1 








0 0 0 1 1 2 2 3 3 3 4 4 4 5 5 6 6 6 7 7 8 8 8 8 9 9 








2 








0 0 0 1 1 1 2 2 2 3 5 6 6 8 8 9 








3 








1 2 4 4 5 6 6 7 7 9 








4 








2 4 4 5 6 9 








5 








0 2 2 5 9 








6 








0 0 1 1 1 2 2 3 4 4 6 6 7 7 








7 








8 








8 








Note that the value 138 



is 



left out 



as it 



has been identified 



as 



not belonging 



to 



this 








set 



of 



data. 








▲ 



Figure 1.5 



Stem-and-leaf diagram showing the ages of a sample of 








91 cyclists (sorted) 








The stem-and-leaf diagram gives you 



a 



lot of information 



at a 



glance: 








» 



The youngest cyclist 



is 6 



and the oldest 



is 



88 years of age. 








» 



More people are in the 10–19 years age range than in any other 10-year 








age range. 








» 



There are three 61 year olds. 








» 



The modal age (i.e. the age with the most people) 



is 9. 








» 



The 17th oldest cyclist in the survey 



is 



55 years of age. 








If 



the values on the basic stem-and-leaf diagram are too cramped, that 



is 








if 



there are so many leaves on 



a 



line that the diagram 



is 



not clear, you may 








stretch 



it. To 



do this you put values 



0, 1, 2, 3, 4 



on one line and 



5, 6, 7, 8, 9 








on another. Doing this to the example results in the diagram shown in 








Figure 1.6. 








When stretched, this stem-and-leaf diagram reveals the skewed nature of the 








distribution. 


















1 








EXPLORING 








DATA 








8 








1 








n 



= 



91 








6 








7 represents 67 years 








0* 








0 








6 6 7 7 7 8 8 9 9 9 9 9 9 








1* 








0 0 0 1 1 2 2 3 3 3 4 4 4 








1 








5 5 6 6 6 7 7 8 8 8 8 9 9 








2* 








0 0 0 1 1 1 2 2 2 3 








2 








5 6 6 8 8 9 








3* 








1 2 4 4 








3 








5 6 6 7 7 9 








4* 








2 4 4 








4 








5 6 9 








5* 








0 2 2 








5 








5 9 








6* 








0 0 1 1 1 2 2 3 4 4 








6 








6 6 7 7 








7* 








7 








8* 








8 








8 








▲ 



Figure 1.6 



Stem-and-leaf 



diagram showing the ages of a sample of 








91 cyclists (sorted, stretched) 








❯  



How would you squeeze 



a 



stem-and-leaf diagram? 








❯ 



What would you do 



if 



the data have more significant figures than can 








be shown on 



a 



stem-and-leaf diagram? 








? 








Stem-and-leaf diagrams are particularly useful for comparing data 



sets. With 








two data sets 



a 



back-to-back stem-and-leaf diagram can be drawn, 



as 



shown 








in Figure 1.7. 








represents 590 








9 5 2 








represents 520 








9 5 1 7 








2 6 0 2 3 5 8 








5 3 0 7 1 2 5 6 6 7 








9 7 5 1 1 8 3 5 








8 6 2 1 9 2 








▲ 



Figure 1.7 








❯  



How would you represent positive and negative data on 



a 



stem-and- 








leaf diagram? 








? 








Note the numbers on the left of 








the stem still have the smallest 








number next to the 



stem. 


















1.2 








Stem-and-leaf 








diagrams 








9 








1 








1 



Write down the lengths in centimetres that are represented by this 








stem-and-leaf diagram. 








n 



= 



15 








32 



1 



represents 3.21 cm 








32 



7 








33 



2 6 








34 



3 5 9 








35 



0 2 6 6 8 








36 



1 1 4 








37 



2 








2 



Write down the lengths in millimetres that are represented by this 








stem-and-leaf diagram. 








n 



= 



19 








8 9 



represents 0.089 mm 








8 3 6 7 








9 0 1 4 8 








10 



2 3 5 8 9 9 








11 



0 1 4 








12 



3 5 








13 



1 








3 



Draw 



a 



sorted stem-and-leaf diagram with 



six 



branches 



to 



show the 








following numbers. Remember to include the appropriate scale. 








0.212 0.223 0.226 0.230 0.233 0.237 0.241 








0.242 0.248 0.253 0.253 0.259 0.262 








4 



Draw 



a 



sorted stem-and-leaf diagram with five branches to show the 








following numbers. Remember to include the appropriate scale. 








81.7 








82.0 








78.1 80.8 82.5 








81.9 








79.4 








81.3 79.6 80.4 








Exercise 



1A 


















1 








EXPLORING 








DATA 








10 








1 








5 



Write down the lengths in metres that are represented by this stem-and- 








leaf diagram. 








n 



= 



21 








34 



5 



represents 3.45 m 








LOW 0.013, 0.089, 1.79 








34 



3 








35 



1 7 9 








36 



0 4 6 8 








37 



1 1 3 8 9 








38 



0 5 








39 



4 








HIGH 7.45, 10.87 








6 



Forty motorists entered 



a 



driving 



competition. The 



organisers were 








anxious to know 



if 



the contestants had enjoyed the event and also to 








know their ages, so that they could plan and promote future events 








effectively. They 



therefore asked entrants to fill in 



a 



form on which they 








commented on the various tests and gave their ages. 








The information was copied from the forms and the ages listed as: 








28 52 44 28 38 








46 








62 59 37 60 








19 55 34 35 66 








37 








22 26 45 



5 








61 38 26 29 63 








38 








29 36 45 33 








37 41 39 81 35 








35 








32 36 39 33 








(i) 



Identify the outlier and say why 



it 



should be excluded. 








(ii) 



Draw 



a 



sorted stem-and-leaf diagram to illustrate these data. 








(iii) 



Describe the shape of the distribution. 








7 



The unsorted stem-and-leaf diagram below gives the ages of males 








whose marriages were reported in 



a 



local newspaper one week. 








n 



= 



42 








1 9 



represents 19 








0 








1 9 6 9 8 








2 5 6 8 9 1 1 0 3 6 8 4 1 2 7 








3 0 0 5 2 3 9 1 2 0 








4 8 4 7 9 6 5 3 3 5 6 








5 2 2 1 7 








6 








7 








8 3 








CP 


















1.2 








Stem-and-leaf 








diagrams 








11 








1 








(i) 



What was the age of the oldest person whose marriage 



is 



included? 








(ii) 



Redraw the stem-and-leaf diagram with the leaves sorted. 








(iii) 



Stretch the stem-and-leaf diagram by using steps of five years 








between the levels rather than ten. 








(iv) 



Describe and comment on the distribution. 








8 



On 



1 



January the average daily temperature was recorded for 30 cities 








around the 



world. The 



temperatures, in °C, were 



as 



follows. 








21 








3 



18 



− 



4 








10 








27 14 



7 



19 



-14 








32 








2 



-9 



29 








11 








26 



-7 -11 



15 



4 








35 14 23 19 



-15 








8 8 



-2 








3 1 








(i) 



Draw 



a 



sorted stem-and-leaf diagram to illustrate the temperature 








distribution. 








(ii) 



Describe the shape of the distribution. 








9 



The following marks were obtained on an 



A 



Level mathematics paper by 








the candidates 



at 



one centre. 








26 54 50 37 54 








34 34 66 44 76 45 71 51 75 30 








29 52 43 66 59 








22 74 51 49 39 32 37 57 37 18 








54 17 26 40 69 








80 90 95 96 95 70 68 97 87 68 








77 76 30 100 98 








44 60 46 97 75 52 82 92 51 44 








73 87 49 90 53 








45 40 61 66 94 62 39 100 91 66 








35 56 36 74 25 








70 69 67 48 65 55 64 








Draw 



a 



sorted stem-and-leaf diagram to illustrate these marks and 








comment on their distribution. 








10 



The ages of 



a 



sample of 40 hang-gliders (in years) are given below. 








28 19 24 20 28 








26 22 19 37 40 19 25 65 34 66 








35 69 65 26 17 








22 26 45 58 30 31 58 26 29 23 








72 23 21 30 28 








65 21 67 23 57 








(i) 



Using intervals of ten years, draw 



a 



sorted stem-and-leaf diagram to 








illustrate these figures. 








(ii) 



Comment on and give 



a 



possible explanation for the shape of the 








distribution. 








CP 








CP 
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