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Get the most from this book


Welcome to your Revision Guide for the Applied 


(Statistics and Mechanics) content of the MEI A 


Level in Mathematics course (OCR Mathematics 


B). This book will provide you with reminders 


of the knowledge and skills you will be expected 


to demonstrate in the exam with opportunities 


to check and practice those skills on exam-style 


questions. Additional hints and notes throughout help 


you to avoid common errors and provide a better 


understanding of what’s needed in the exam.


In order to revise the Pure Mathematics content of 


the course, you will need to refer to My Revision 


Notes: OCR B (MEI) A Level Mathematics 


(Pure). The material in this book also covers 


the MEI AS Level Mathematics exam; however, 


students may prefer to use the Revision Guide for 


the Applied content of the MEI Year 1/AS Level 


Mathematics course (OCR Mathematics B) which 


just covers all the applied mathematics needed for 


that exam.


Included with the purchase of this book is valuable 


online material that provides full worked solutions to 


all the ‘Target your revision’, ‘Exam-style questions’ 


and ‘Review questions’, as well as full explanations and 


feedback to each answer option in the ‘Test yourself ’ 


multiple choice questions. The online material is 



available at www.hoddereducation.co.uk/




MRNMEIALApplied.



Features to help you succeed


Target your revision 


Use these questions at the start of the two sections 


(one on Statistics, the other on Mechanics) to focus 


your revision on the topics you find tricky. Short 



answers are at the back of the book, but use the 



worked solutions online to check each step in 



your solution.


About this topic


At the start of each chapter, this provides a concise 


overview of its content.


Before you start, remember


A summary of the key things you need to know 


before you start the chapter.



Key facts


Check you understand all the key facts in each 


subsection. These provide a useful checklist if you 


get stuck on a question.


Worked examples


Full worked examples show you what the examiner 


expects to see in order to ensure full marks in the 


exam. The examples cover a sample of the type of 


questions you can expect.


Hint


Expert tips are given throughout the book to help 


you do well in the exam.


Common mistakes


Your attention is drawn to typical mistakes students 


make, so you can avoid them.


Test yourself


Succinct sets of multiple-choice questions test 


your understanding of each topic. Check your 


answers online. The online feedback will 



explain any mistakes you made as well as common 


misconceptions, allowing you to try again.


Exam-style questions


For each topic, these provide typical questions you 


should expect to meet in the exam. Short answers 



are at the back of the book, and you can check your 


working using the online worked solutions.


Review questions


After you have completed each of the two sections 


in the book, answer these questions for more 


practice. Short answers are at the back of the book, 



but the worked solutions online allow you to 



check every line in your solution.
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At the end of the book, you will find some useful 


information:


Exam preparation


Includes hints and tips on revising for the A Level 


Mathematics exam, and information about the 


structure of the exam papers.


Make sure you know these formulae  


for your exam ...


Provides a succinct list of all the formulae you need 


to remember and the formulae that will be given to 


you in the exam.


Please note that the formula sheet as provided by the 


exam board for the exam may be subject to change.


During your exam


Includes key words to watch out for, common 


mistakes to avoid and tips if you get stuck on a 


question.
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My revision planner


Statistics


Target your revision (Statistics)


Chapter 1 Data collection


6 Data collection 


   


Chapter 2 Data processing, presentation and interpretation


13  Interpreting graphs for one variable 


   


19 Averages     


25  Diagrams for grouped data     


34  Median and quartiles     


42 Standard deviation     


Chapter 3 Probability


47  Working with probability 


   


55 Conditional probability     


Chapter 4 The binomial distribution


59  Introducing the binomial distribution 


   


64  Cumulative probabilities and expectation     


Chapter 5 Statistical hypothesis testing using the binomial  


distribution


71  Introducing hypothesis testing using the binomial distribution  


(1-tail tests) 


   


78 2-tail tests     


Chapter 6 Discrete random variables and the Normal distribution


83  Discrete random variables 


   


89  The Normal distribution     


Chapter 7 Extending hypothesis testing


100 Hypothesis testing using the Normal distribution 


   


109 Bivariate data     


Review questions (Statistics)


Mechanics


Target your revision (Mechanics)


Chapter 8 Kinematics


127 Using graphs to analyse motion 


   


135 Using the constant acceleration formulae     


139 Vertical motion under gravity     
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Chapter 9 Variable acceleration


143 Motion using calculus 


   


Chapter 10 Forces and Newton’s laws of motion


149 Forces 


   


154 Newton’s 1st law of motion     


158 Applying Newton’s 2nd law along a line     


161 Connected particles     


Chapter 11 Working in 2 dimensions


165 Kinematics in 2 dimensions 


   


172 Vector form of Newton’s 2nd law     


177 Resolving forces      


185 Calculus and vectors     


Chapter 12 Moments of forces


189 Moments 


   


Chapter 13 Projectiles


194  Projectiles in flight 


   


198 Further projectiles     


Chapter 14 Friction


202 Friction 


   


Review questions (Mechanics)


Answers and exam preparation


209 Exam preparation


210 Make sure you know these formulae for your exam …


218  During your exam


221 Answers to Target your revision, Exam-style questions  


and Review questions


Go online for


●  full worked solutions and answers to the Test yourself questions



●  full worked solutions to all Exam-style questions



●  full worked solutions to all Review questions



●  full worked solutions to the Target your revision



www.hoddereducation.co.uk/MRNMEIALApplied
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STATISTICS


1


  Understand the terms population and sample



  To understand how people’s friendships 


change as they age, a researcher interviews 


the same 100 people aged 60 and over every 


year for 10 years. For this study, identify:


i


 the sample


ii


 the population.


(


see pages 6–7



)


2


  Use simple random sampling


  All phone numbers in a town start with the 


same two digits (65). These are followed by 


four more digits to make the phone number. 


A researcher generates a 4-digit random 


number and then rings 65 followed by the 


random number. He does this 100 times. 


Will this give a simple random sample of the 


population in the town? Justify your answer.


(


see pages 6–7



)


3


  Understand sampling methods: opportunity 


sampling, systematic sampling, stratified 


sampling, quota sampling, cluster sampling, 


self-selected samples


  A group of market researchers interview 


people in different towns to ask about their 


shopping habits. Each researcher is told to 


interview the following numbers of people 


from different groups.


Age  


group


16–20 21–30 31–45 46–65


66 and 


over


Male 


number


10 20 35 40 25


Female 


number


10 20 35 40 30


  Which sampling method is this?


(


see pages 6–7



)


4


  Recognise possible sources of bias when 


sampling


  A researcher wants to investigate how many 


people have tried illegal drugs. She puts a 


link to an anonymous online questionnaire in 


a tweet and asks her twitter followers to pass 


the link on. Identify two possible sources of 


bias in her sampling method.


(


see page 9



)


5


  Be aware of practicalities of implementation 


of sampling methods


  A union leader wants to find out about 


working conditions for her union members. 


She chooses a random sample of 100 union 


members to send questionnaires to. She 


knows that some of the sample will not return 


the questionnaires. Which one of the following 


options would be the best course of action? 


Justify your answer.


A


  Give some questionnaires to local union 


members she knows to make up numbers.


B


  Work with the questionnaires that are 


returned and do not try to replace them.


C


  Use a larger random sample to allow for 


some questionnaires not being returned.


(


see page 9



)


6


  Recognise categorical, discrete, continuous 


and ranked data


  Which of the words categorical, discrete, 


continuous, ranked would apply to 


measurements of height?


(


see page 13



)


7


  Interpret a bar chart


5
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  Show that the number of employees involved in 


production has risen by about 50% from 2009 


to 2016.


(


see pages 14–15



)


Target your revision 


(


Statistics


)
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(


Statistics


)


8


  Interpret a dot plot or vertical line chart


  The dot plot shows the year of first registration 


for each car on sale at a second-hand car 


dealer.


5


10


15


20


0


2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 


2020 


Year


Number of cars


  How many cars are on sale?


(


see page 13



)


9


  Interpret a histogram or frequency chart


  The histogram below shows CO


2


 emissions for 


each of a random sample of 100 cars.


40 60 80 100 120 140 160 180 200 220 240 260 280 300


0


0.5


1.0


1.5


2.0


Frequency density


CO


2


 emissions (g/km)


  Describe the distribution of CO


2


 emissions. 


Make two distinct comments about the 


information shown in the histogram.


(


see pages 25–26



)


10


 Calculate frequencies or proportions from a 


histogram


  For the histogram in Question 9, how many cars 


have CO


2


 emissions between 120 and 130 g/km?


(


see pages 27–28



)


11


 Interpret a pie chart


  The pie charts below show the proportions of 


electricity generated in the US from different 


sources in January 2001 and December 2017.


US electricity generation


Jan 2001


US electricity generation


Dec 2017


Petroleum liquids


Nuclear


Other renewables


Coal


Conventional


hydroelectric


Natural gas


  Make two comments about changes in sources 


for electricity generation.


(


see pages 13–14



)


12


 Interpret a stem-and-leaf diagram, use and 


interpret median and quartiles


  The following stem-and-leaf diagram shows 


the hand lengths of a sample of 28 boys 


aged 10.


13 2 8 


14224456677899


150234566899


16 0 0 0 5


Key 13|2 means 13.2


 


cm


 Find:


i


 the median


ii


  the interquartile range.


(


see page 16



)


13


 Interpret box plots


  The box plots below show the CO


2


 emission in 


g/km for three types of car.


50


Hybrid


Diesel


Petrol


100 150 200 250 300 350 400


 Compare CO


2 


emissions for the three types 


of car. Make two distinct comments about the 


information shown by the box plots.


(


see page 36



)


Target your revision 


(


Statistics


)
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14


 Interpret a cumulative frequency diagram


  1000 students sit an examination which is 


marked out of 100. Their results are shown in 


the cumulative frequency diagram below.


  How many students got over 55 marks.


(


see page 39



)


15


 Select or critique data presentation techniques


  The chart below shows the gender of 


mathematics trainee teachers in England.


  State two ways to improve the presentation of 


the data.


0


2010


2011


2012


2013


2014


2015


2016


20


40


60


%


Year


% Male  % Female


(


see pages 13–14



)


16


 Calculate and interpret measures of central 


tendency: median, mode, mean, midrange



  The age distribution of classroom teachers in 


state schools in England in 2016 is shown in 


the following table.


Age


Frequency 


(thousands)


Under 25 30.8


25–29 83.6


30–34 78.0


35–39 66.7


40–44 55.9


45–49 46.9


50–54 38.1


55–59 24.8


60 and over 11.7


  Calculate an estimate of the mean age of 


classroom teachers. State any assumptions 


you make.


(


see pages 22–23



)


17


 Calculate and interpret variance and standard 


deviation


  For the data in Question 16, calculate an 


estimate of the standard deviation.


(


see pages 44–45



)


18


 Identify outliers and clean data


i


  For the data in Question 16, show that there 


are some ages which could be classiﬁed as 


high outliers.


ii


  Are these values the result of errors? 


Justify your answer.


(


see page 45



)


19


 Calculate probability for independent events


i


  For a particular type of chocolate bar, one 


bar in every 10 has a voucher for a free bar 


inside the pack. Jason buys 5 of these bars. 


What is the probability that he does not 


get a voucher for a free bar? Assume that 


vouchers occur independently of each other.


ii


  Is the assumption of independence 


reasonable?


(


see pages 49 and 52



)


20


 Calculate probability for mutually exclusive 


events


  A player in a game throws two fair dice. What is 


the probability of getting exactly one six?


(


see page 51



)


21


 Use Venn diagrams to assist in calculation of 


probabilities


 Events A and B are such that 



P




()




0.8A =



, 


P




()




0.5AB∩=



 and 


P( ) 0.9AB∪=



. Find 


P( )B



.


(


see pages 49–50



)


22


 Decide whether two events are independent


  For the events A and B in Question 21, 



determine whether they are independent.


(


see page 57



)


23


 Calculate conditional probability using the 


formulae


 For events S and T, 



P( ) 0.4S =



, 


P( ) 0.3T =



 and 


P( ) 0.2ST∩=



.


 Find 


P( )|ST



.


(


see pages 55–56



)
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24


 Calculate conditional probability using a 


tree diagram, Venn diagram or sample space 


diagram


  All patients at a local health centre were asked 


whether they had made any of the following 


three changes during the past year.


●  Eat healthier food.



● Increase exercise.



●  Drink less alcohol.



  The results of the survey are shown in the Venn 


diagram.


Eat healthier


food


Increase exercise


Drink less alcohol


38%


8%


26%


4%


2%


3%


13%


6%


  Given that a patient at the health centre has 


increased exercise, find the probability that the 


patient has drunk less alcohol.


(


see pages 55–57



)


25


 Recognise situations which give rise to a 


binomial distribution


  Could the number of rainy days in a week be 


modelled by a binomial distribution? A rainy 


day is defined as a day when any rain falls. 


Justify your answer.


(


see pages 62–63



)


26


 Calculate probabilities for a binomial 


distribution


 


B( )~48,0.3X



. Calculate 


P( )20X >



.


(


see pages 64–65



)


27


 Calculate expected value and expected 


frequencies for a binomial distribution


  A biased coin has a probability 0.46 of landing 


heads. It is tossed 20 times. What is the 


expected number of heads?


(


see pages 64–65



)


28


 Understand terminology associated with 


hypothesis testing


  Neil is conducting a statistical hypothesis test. 


The p-value is 0.03. Neil says this means there 



is only a 3% chance of the null hypothesis being 


true. Is Neil right? Justify your answer.


(


see page 71



)


29


 Know when to apply 1-tail or 2-tail tests when 


setting up a binomial hypothesis test


  A website claims that half of men don’t like 


football. Sadiq thinks that in his college most 


men like football. He will take a random 


sample of 50 male students to carry out 


a hypothesis test. State suitable null and 


alternative hypotheses for this test.


(


see pages 72 and 78



)


30


 Find a critical region for a binomial 


hypothesis test


  Historical data suggests that 30% of adults 


in an area have high blood pressure. A 


researcher suspects that there are more 


adults with high blood pressure. A random 


sample of 60 adults from the area will have 


their blood pressure checked. What is the 


critical region for a suitable hypothesis test at 


the 5% level of significance?


(


see pages 75–76



)


31


 Conduct a hypothesis test using the binomial 


distribution and interpret the results in context


  The researcher from Question 30 finds that 


the number of adults with high blood pressure 


in the sample is in the critical region. What 


should she conclude?


(


see page 74



)


32


 Calculate probabilities for a simple discrete 


random variable


  A discrete random variable can take the values 


1, 2, 3 or 4 with probabilities as shown in the 


table below.


x 1234



XxP( )==



 


0.3 0.3 0.2


k


i


  Find the value of 


k


.


ii


 Find 


P(




)




1X >



.


(


see pages 84–86



)


33


 Use the Normal distribution as a model


  The histogram shows the upper arm lengths, 


in centimetres, of a sample of American adults.


25


0


10


20


30


30 35 40 45 50 55


Frequency density


Upper arm length (cm)


  Does the shape of the histogram suggest that a 


Normal model is suitable? Justify your answer.


(


see page 96



)


Target your revision 


(


Statistics


)


Target your revision 


(


Statistics


)
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34


 Calculate and use probabilities from a 


Normal distribution


  Upper arm lengths of adults are Normally 


distributed with mean 37.4 cm and standard 


deviation 2.8 cm. Find the probability that a 


randomly chosen adult has upper arm length 


greater than 45 cm.


(


see pages 90–91



)


35


 Know the sampling distribution of the sample 


mean from a Normal distribution


  Upper arm lengths of adults are Normally 


distributed with mean 37.4 cm and standard 


deviation 2.8 cm. What is the distribution of 


means of random samples of 10 adult upper 


arm lengths?


(


see page 101



)


36


 Identify suitable null and alternative 


hypotheses for a Normal hypothesis test


  Reaction times for adults are Normally 


distributed with mean 0.2 seconds and standard 


deviation 0.04 seconds. A researcher suspects 


that tired adults will have longer reaction times. 


She will find the reaction times of a random 


sample of 20 tired adults and conduct a suitable 


hypothesis test. What should be the null and 


alternative hypotheses for the test?


(


see page 100



)


37


 Find  a p-value for a Normal hypothesis test



  The researcher conducting the hypothesis test in 


Question 36 finds that the sample mean reaction 


time is 0.23 seconds. Find the p-value. Assume 



the standard deviation remains 0.04 seconds.


(


see page 105



)


38


 Interpret a scatter diagram and best fit 


model, describe correlation


  Measurements of pulse rate and blood 


pressure are used to monitor people’s health. 


Measuring pulse rate does not need special 


equipment so it can be done by anyone. A 


student is investigating whether measuring 


pulse rate also gives information about blood 


pressure. He takes a random sample of adults 


and draws the following scatter diagrams for 


systolic blood pressure, in mm Hg, against 


pulse rate, in beats per minute.


20 40 60 80 100120140160
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140


160


  The correlation coefficient for women is −0.375 



and for men is 0.005.


  The student says that systolic blood pressure 


could be calculated from pulse rate for women 


but not for men. Is the student correct? Justify 


your answer.


(


see pages 110–111



)


39


 Recognise outliers and different groups in 



scatter diagrams


  The scatter diagram shows the number of 


teachers and the pupil–teacher ratio in all 


the schools in one area of the country. The 


correlation coefficient is −0.06.



0


0


5


10


15


20


25


50 100 150 200


250
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Pupil-teacher ratio


  Make two distinct comments about what the 


scatter diagram shows.


(


see page 111



)


40


 Use a given correlation coefficient to make an 


inference about correlation or association


  In a triathlon event, athletes swim, cycle 


and run. A sports scientist suspects there 


is positive correlation between the cycling 


times and the running times so he conducts a 


hypothesis test using a random sample of 20 


athletes. The correlation coefficient is 0.52; the 


1-tail p-value is 0.0094 and the 2-tail p-value 



is 0.0188. What conclusion should the sports 


scientist draw from the test at the 1% level of 


significance?


(


see page 114



)


Short answers on pages 221–222



Full worked solutions online


CHECKED ANSWERS


Target your revision 


(


Statistics


)
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Chapter 1 Data collection


About this topic


Statistical methods are widely used in other subjects and in the workplace 


to gain insight into situations. Increasing use of computers has made 


data easier to collect, store and share; this has increased the potential uses 


of statistics. Working with real data will involve deciding which of the 


statistical techniques you know are appropriate.


Before you start, remember …


●  Knowing what the mode, median and mean of a data set are.



●  Interpreting bar charts and pie charts.



Data collection


Key facts


1


  The problem solving cycle shows the steps you follow when 



solving a problem.


1 Problem specification


& analysis


2 Information


collection


3 Processing &


representation


4 Interpretation


2  When taking a sample, you should ensure that:



●  the data are relevant



●  the data are unbiased



●  the data are not distorted by the act of collection



● a suitable person is collecting the data



● the sample is of a suitable size



● a suitable sampling procedure is being followed.



3  Possible sampling methods include the following:



● In simple random sampling, every possible sample of a given 



size has an equal chance of being selected. A sampling frame  



is needed.


● In stratified sampling, the population is divided into sub-groups 



called strata. A sample is taken from each of the strata. If the 



samples from the strata are proportional to the size of their 


populations then this is called proportional stratified sampling.



● In cluster sampling, the population is divided into groups called 



clusters which are likely to be reasonably representative of the whole 


population. The sample is taken from a small number of clusters.


When working with statistics it is 


important to know what you want 


to achieve at the start so that you 


can collect relevant data.


This stage will usually involve 


taking a sample from the 


population.


Clean the data, present it in a 


suitable diagram and do any 


relevant calculations.


Interpret your 


ﬁndings in the 


context of the 


original situation.


Bias is a systematic error in the 



sampling.


A sampling frame is a list 


(or equivalent) of the whole 


population. It is not always 


possible to have a sampling 


frame for the whole population.


A stratum (one of the strata) 


could be males or people 


in an age group – people in 


each stratum are unlikely 


to be representative of the 


population as a whole.


The sampling in each stratum 


is often done by simple random 


sampling.


A cluster could be people who live in the same town.
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● In systematic sampling, the sampling frame is ordered and then 



individuals are chosen at regular intervals.


● In quota sampling, the number to be sampled from each stratum 



of the population is decided. This method is often used for surveys.


●  Opportunity sampling is used when a sample is readily available.



● A self-selected sample consists of volunteers.



4 Cleaning data includes recognising and dealing with errors, 



outliers and missing data.


 An outlier is a data item which is not consistent with the rest of the 



data. There are some rules for checking whether a data item is an 


outlier but sometimes it is obvious.


The choice of who is sampled to fulﬁl the quota is usually 


left to the interviewer doing the survey.


The ﬁrst individual in a systematic 


sample is often chosen at random.


The sampling frame could be a list 


of the population on a spreadsheet.


For example, all the people at a 


meeting.


Worked example


Example 1


A researcher wants to investigate the reaction times of A Level 


Mathematics students.


The list below gives six things which may be relevant to the investigation.


Questionnaire Measurement


A Level Mathematics 


students in England


A sample of 40 female 


and 60 male A Level 


Mathematics students 


chosen by the researcher 


at a university open day


A list of 


all A Level 


Mathematics 


students in 


England


A Level Mathematics 


students at a revision 


day


From the list, identify each of the following:


i the population



ii  the sampling frame



iii  an opportunity sample



iv  a quota sample



v  a possible method of collecting relevant data



Solution


i  The population is A Level Mathematics students in 



England.


ii  The sampling frame is a list of all A Level Mathematics 



students in England.


iii  A Level Mathematics students at a revision day is an 



opportunity sample.


iv  A sample of 40 female and 60 male A Level Mathematics 



students chosen by the researcher at a university open 


day is a quota sample.


v  Measurement is a possible method of collecting relevant 



data.


Common mistake: The 



students in this sample can all 


be easily tested at once – the 


students at the open day could 


not, so the revision day is the 


opportunity sample.


The researcher would need to 


decide whether he/she wanted 


to investigate students in a 


particular year or over time.


Common mistake: A 



questionnaire can be a way of 


collecting relevant data but not 


in this case – students will not 


know their reaction times.
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Most of the days had no rain 


(over 20 days) so this is the mode.


There are 31 days in July. If the 


amounts of rainfall were put in 


order, the 16


th


 number would 


be the median. There are over 


20 days with no rain so the 16


th


 


number must be zero.


Outliers can be mistakes in 


the data but they need not be. 


Sometimes a value might be 


so high that it is clearly not 


possible but that is not the case 


here.


When choosing a sample, you need 


to know what population you are 


selecting from. In this case, it is 


rainfall in Leeds in July over time.


Worked example


Example 2


The dot plot below shows the number of mm of rainfall collected by a 


rain gauge in Leeds on each day in July 2013.


010


10


20


30


20


Frequency


Rainfall (mm)


30 40 50


i  State the mode.



ii  Find the median.



iii  Identify an outlier.



iv  Is the outlier necessarily a mistake in the data? Explain your 



reasoning.


v  The data were collected as part of an investigation into whether 



July in Leeds is getting wetter than it used to be. What other data 


would be needed?


Solution


i  The mode is zero.



ii  The median is zero.



iii  The value which is about 35 mm is an outlier.



iv  No, the outlier need not be a mistake. It is possible  



to have very rainy days in July.


v  Rainfall data for Leeds for July for other years.



The value which is about 13 mm 


could also be considered an 


outlier.
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Advantages and drawbacks of sampling methods


Method Advantages Drawbacks


Simple random sampling


● Avoids bias



●  Probability can be used to study 



properties of samples


●  Needs a sampling frame



●  May be expensive or time-consuming 



to collect the sample


Stratified sampling


●  Ensures all subgroups in the 



population are represented


●  May be expensive or time-consuming 



to collect the sample


●  It may be hard to find out information 



about which subgroups individuals are 


in


Cluster sampling


●  Does not need a sampling 



frame


●  Reduces cost and time spent in 



sample collection


●  It’s hard to know whether the sample 



is representative of the whole 


population or whether it is biased


Systematic sampling


●  Easy and quick when a 



sampling frame is available


●  Needs a sampling frame



●  Could be biased due to a pattern in the 



sampling frame


Quota sampling


●  Ensures all specified 



subgroups in the population are 


represented


●  It can be biased depending on how the 



individuals are chosen


Opportunity sampling


●  Quick and easy



●  The sample may not represent the 



population


Self-selected sampling


●  Quick and easy ●  Very likely to be biased



Worked example


Example 3


A journalist on the Avonford Star wants to know what the public thinks 


of a proposal to build a new housing estate in Avonford, so he invites 


people to add comments to the Avonford Star website.


i  What type of sample is this?



ii  Give two reasons why the sample may be biased.



Solution


i  This is a self-selected sample.



ii  Possible reasons include the following:



●  The sample excludes people who do not read the 



Avonford Star.


●  The sample excludes people who do not use the 



internet.


●  People may be influenced by seeing other people’s 



comments.


●  Only people with strong views are likely to respond. 



Hint: The people who respond 



decide to do so for themselves, 


so they are choosing to be in 


the sample rather than being 


chosen by someone else. This 


makes it self-selected.


Hint: Notice that there are four 



possible reasons given here. 


The question only asks for 


two reasons. Any two sensible 


reasons will do. You should not 


give more than two reasons. 


When asked to do something 


in an examination you need to 


follow instructions carefully.
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Test yourself


1  A researcher investigating health has a sample of data about adult heights. The data give the height 



and sex of each person but individuals cannot be identified. The height of one man in the sample is 


listed as 6 metres. What should she do with this data value?


A  She should include it – it would bias the sample to ignore it.



B  She should delete it from the data set – it is clearly wrong.



C  She should not use the sample – it contains errors.



D  She should go and measure the height of the man herself.



E  She should realise that it is meant to be 6 feet and use that value for the height.



2  A student is investigating how students in his college use their leisure time. He starts with a list of all 



students at the college and looks at male and female students separately. He chooses equal numbers 


of male students and female students at random. Which sampling method is the student using?


A Cluster sampling



B Quota sampling



C  Simple random sampling



D Stratified sampling



E Systematic sampling



3  A biologist is investigating how many eggs a particular species of birds lays. She visits three sites 



where she knows the birds nest and counts the number of eggs in a random sample of nests at each 


site. What sampling method is the biologist using?


A Stratified sampling



B  Simple random sampling



C Quota sampling



D Opportunity sampling



E Cluster sampling



4  Which of the following is NOT true of simple random sampling?



A  Simple random sampling avoids bias.



B  A sampling frame is needed for simple random sampling.



C  A simple random sample will always be more representative of the population than any other type 



of sample.


D  Probability methods can be used to study properties of random samples.



E  If individuals chosen as part of a simple random sample refuse to take part then this may 



introduce bias.


5  A market researcher wants to know what users of a particular post office think of the facilities 



available. Which of the following is likely to be the least biased sampling method?


A  Choose everyone who is in the post office at noon on Monday.



B  Put an advert in the local paper and ask volunteers to get in touch if they use the post office and 



want to give their opinions about the facilities.


C  Visit the post office at twelve times during one week, two on each day Monday to Saturday, and 



choose every fifth person who comes into the post office during half an hour.


D  Ask post office staff to give a letter to 20 men and 20 women who use the post office. The letter 



asks the person who receives it to complete a questionnaire and give it back to the post office staff.


E  Put up a sign that can be seen by everyone entering the post ofﬁce asking them to get in touch with 



the market researcher to give their opinion about the facilities. Choose a simple random sample 


from those who get in touch.


Full worked solutions online


CHECKED ANSWERS
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Exam-style question


A market researcher wants to know whether customers of a particular supermarket can taste the 


difference between the supermarket own brand digestive biscuits and a well-known brand.


i


  What is the population for this investigation?


ii


  Explain why it is not possible to take a simple random sample from the population.


The market researcher will visit one branch of the supermarket one Monday morning and ask 20 


customers to taste both types of biscuit. She will choose 10 males and 10 females.


iii


  State the sampling method being used.


iv


  Suggest one possible improvement to the sampling method to get more reliable results from the 


investigation.


Short answers on page 222



Full worked solutions online


CHECKED ANSWERS
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Chapter 2 Data processing, 


presentation and interpretation


About this topic


Statistics is about making sense of data; knowing what kind of data you 


have is important so that you can use appropriate techniques to help you 


unlock the information they contain. This chapter deals with statistical 


graphs and summary statistics.


Being able to understand statistical graphs and use them appropriately 


is an important skill. You are likely to encounter such graphs in the 


news, in other subjects and in your future work. Software, for example a 


spreadsheet, is often used to produce statistical graphs but care is needed 


to ensure that the correct type of graph is used to display the data and 


that the axes and labels are correct to ensure that a misleading impression 


is not given.


Averages are often used in everyday life, so you need to understand them 


thoroughly. Averages are sometimes called ‘measures of central tendency’. 


Averages are particularly useful for summarising and comparing larger 


sets of data; these are usually presented as frequency tables. In addition 


to knowing the average, it is also important to know how spread out the 


data are. The interquartile range and standard deviation are commonly 


used measures of spread.


Histograms are usually used for continuous data which have been 


grouped; understanding them will give you a useful way of displaying 


data. You may already have studied them at GCSE but do check your 


understanding as it is quite easy to go wrong with histograms.


Cumulative frequency curves are often used to estimate the median, 


quartiles and percentiles of grouped data; these measures are used to 


compare individuals or groups of people. For example, growth curves for 


young children use them. Box-and-whisker diagrams use the median and 


quartiles to provide a visual way of comparing sets of data.


Scatter diagrams show relationships between two variables; considering 


how two variables are related to each other is important in statistical 


modelling to make predictions.


Before you start, remember …


●  How to draw bar charts and pie charts from GCSE.



●  Putting numbers in order (including decimals and negative numbers) 



from GCSE.


●  Frequency tables, rounding and cumulative frequency from GCSE.














13


OCR B 


(


MEI


)


 A Level Mathematics 


(


Applied


)


Chapter 2 Data processing, presentation and interpretation


Interpreting graphs for one variable


Key facts


1


  Categorical or qualitative data are not numerical.


2  Numerical or quantitative data can be subdivided into discrete or 



continuous.


3  The data may also be the ranks of the variables in the set.



4  Continuous data may take any values; these are usually within a 



range.


5  Discrete data may only take certain separate values, for example 



whole numbers.


6  Vertical line charts and dot plots are often used for discrete 



numerical data. The vertical axis shows the frequency. The 


horizontal axis is a continuous scale.


7  Bar charts are often used for categorical data. There should be 



gaps between the bars.


8  A compound bar chart stacks the bars for several sets of data on 



top of each other so they can be compared.


9  A multiple bar chart puts the bars for several sets of data next to 



each other so they can be compared.


10  Pie charts illustrate the frequencies of sections of the data set in 



comparison with each other and the whole set.


11  You can use a stem-and-leaf diagram for discrete or continuous 



data.


12  A stem-and-leaf diagram shows the shape of the distribution as 



well as keeping the original data values.


13  The position of the ‘tail’ of the data shows you the kind of skewness.



14  A distribution with one peak is unimodal. If it has two peaks, it is 



bimodal; the peaks need not be the same height.


Types of data


Categorical or qualitative data are in categories; they are not numerical. 



Examples include eye colour, breed of dog and favourite type of book.


Numerical or quantitative data consists of numbers.



Ranked data are the ranks of the variables in a set rather than their 



actual size.


Continuous variables are measured on a scale, e.g. length, weight, 



temperature. For any two possible values, you can always find another 


possible value between them. In practice, continuous data are always 


rounded because there is a limit to how accurately they can be measured.


Discrete variables are often just whole numbers, e.g. the number of 



children in a family, but they need not be, e.g. shoe sizes sometimes 


include half sizes.


Using statistical diagrams


Statistical diagrams can give a quick visual impression of a whole set 


of data. It is important to use the right kind of diagram and to draw it 


correctly so that the impression given is an accurate one. The following 


flow chart will help you to understand when different graphs and charts 


are appropriate for discrete and continuous numerical data.


Common mistake: Sometimes 



categorical data are coded 


using numbers. For example, 


the method someone uses 


to travel to work might be 


coded using 01 for car, 02 for 


train, etc. The number is just 


a shorthand, it does not make 


the data numerical.
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Start in the grey box towards the centre to help you make a decision 


about the best diagram to use. Sometimes there is more than one 


possibility.


Continuous


Histogram


numerical


Bar chart


or


pie chart


categorical


Discrete


Yes


Yes


Yes


No


START HERE


Are your data


numerical or


categorical?


No


No


Bar charts


• Good for comparing



   groups with each other.


• There should be gaps



   between bars.


• Easy to read the original



   data.


Pie charts


• Good for comparing



   groups with the total.


• Don’t use a pie chart if the



   total is not meaningful.


• Don’t use a pie chart for



  more than 6 or 7 categories.


• Hard to read the original



  data.


Are the data


discrete or


continuous?


Are the data


grouped?


Stem-and-leaf


diagram OR


group data


then


histogram


Are the data


grouped?


Are there a


large number of


different values?


Stem-and-


leaf diagram


Vertical


line chart


or dot plot


Compound bar charts and multiple bar charts


Compound bar charts and multiple bar charts are used to compare two, 


or more, sets of similar data.


Worked example


Example 1


The following charts show the number of passes in Computing A Level 


for boys and girls in each year from 2012 to 2016. They are different 


ways of showing the same data.


Computing A Level


Number of passes


6000


5000


4000


3000


2000


1000


0


2012 2013 2014 2015 2016


Boys Girls


A multiple bar chart is good 


for comparing the boys with the 


girls


Histograms are 


dealt with in the 


section on diagrams 


for grouped data


For either type of bar chart, 


you should have a key showing 


which colour stands for which 


set of data. The parts of bars 


(‘boys’ and ‘girls’) should be in 



the same order all through the 


bar chart.
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6000


7000


5000


4000


3000


2000


1000


0


2012 2013 2014 2015 2016


Computing A Level


Number of passes


Boys Girls


i  Describe the trend in Computing A Level passes.



ii  The graphs do not show the data for 2017. Jack says that the graphs 



show that the total of Computing A Level passes in 2017 must have 


been greater than in 2016. Comment on Jack’s statement.


Solution


i  The general trend is for the total number of passes in 



Computing to increase over time. Passes for each of boys 


and girls are also increasing over time.


ii  Although the trend for total passes is consistently 



upwards over the timescale shown by the graphs, there 


is no guarantee that this trend will continue. 



Shapes of distributions


If a distribution is not symmetrical, it is often skewed. You can see this 


from the shape of the histogram or stem-and-leaf diagram.


Symmetrical


Negatively skewed Positively skewed


20 30 40 50


Unimodal


60 70 80


0
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2


3
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5
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8


9


10


Bimodal


0


0246810121416182022


1


2


3


4


5


6


7


8


9


Hint: Each graph shows 



individual passes for boys and 


for girls as well as total passes 


– your answer should say which 


numbers you are referring to. 


Since the question does not 


specify which number to look 


at, it is helpful to refer briefly to 


all the variables.


Hint: You are asked to comment 



on the answer so say why 


Jack might have said what he 


did and also say whether this 


is correct. The trend in the 


graphs does not guarantee that 


the next year will continue to 


follow the trend.


A compound bar chart is good 


for comparing the total number 


of passes. You should not use 


this type of bar chart if the 


totals are not meaningful.


The position of 


the ‘tail’ shows 


you whether 


the skewness 


is positive or 


negative.
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