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The contents of this study and revision guide are designed to guide you through to success in the Applied Mathematics component of the WJEC Mathematics for AS Level: Applied examination. It has been written by an experienced author and teacher. This book has been written speciically for the WJEC AS course you are 


taking and includes everything you need to know to perform well in your exams.


Knowledge and Understanding


147


Introduction


Dynamics is the branch of mechanics concerned with the motion of bodies under the action of forces. This topics looks at a set of laws called Newton’s laws of motion and how forces can change the motion of particles.


is topic covers the following:


8.1 Newton’s laws of motion


8.2 Types of force


8.3 Lifts accelerating, decelerating and travelling with constant velocity


8.4 The motion of particles connected by strings passing over pulleys or pegs








Topics start with a short list of the material covered in the topic and each topic will 


give the underpinning knowledge and skills you need to perform well in your exams.


The knowledge section is kept fairly short leaving plenty of space for detailed explanation of examples. Pointers will be given to the theory, examples and questions that will help you understand the thinking behind the steps. You will 


also be given detailed advice when it is needed.


The following features are included in the knowledge and understanding sections:• Grade boosts are tips to help you achieve your best grade by avoiding certain 


pitfalls which can let students down.
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How to use this book


• Step by steps are included to help you answer questions that do not guide you bit by bit towards the inal answer (called unstructured questions). In the past, you would be guided to the inal answer by the question being structured. For example, there may have been parts (a), (b), (c) and (d). Now you can get questions which ask you to go to the answer to part (d) on your own. You have to work out for yourself the steps (a), (b) and (c) you would need to take to arrive at the inal answer. The ‘step by steps’ help teach you to look carefully at the question to analyse what steps need to be completed in order to arrive at 


the answer.• Active learning – are short tasks which you carry out on your own which aid 


understanding of a topic or help with revision.• Summaries – are provided for each topic and present the formulae and the main 


points in a topic. They can be used for quick reference or help with your revision.


Exam Practice and Technique


Helping you understand how to answer examination questions lies at the heart of this book. This means that we have included questions throughout the book that will build up your skills and knowledge until you are at a stage to answer full exam questions on your own. Examples are included; some of which are full examination style questions. These are annotated with Pointers and general advice about the 


knowledge, skills and techniques needed to answer them. 
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There is a Test yourself section where you are encouraged to answer questions on the topic and then compare your answers with the ones given at the back of the book. There are many examination-standard questions in each Test yourself that provide 


questions with commentary so you can see how the question should be answered.


You should, of course, work through complete examination papers as part of your 


revision process. 


We advise that you look at the WJEC website www.wjec.co.uk where you can download materials such as the speciication and past papers to help you with your studies. From this website you will be able to download the formula booklet that you will use in your examinations. You will also ind specimen papers and 


mark schemes on the site.


WJEC MathematicsFor AS Level Pure & Applied Practice Tests


There is another book which can be used alongside this book. This book provides extra testing on each topic and provides some exam style test papers for you to try. I 


would strongly recommend that you get a copy of this and use it alongside this book.


Good luck with your revision.


Stephen Doyle
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Introduction


In order for statistics such as mean, mode, median, range, etc., to be obtained from data, the data must ﬁrst be collected. If the data is not collected properly to start with then obtaining statistics from it will be a waste of time as they will not be accurate.


Obtaining accurate statistics depends on the proper collection of data and thought needs to be given as to how best to do this. 


In this topic you will learn about how to take a smaller sample of the complete data set called the population so that accurate and meaningful statistics can be produced.


is topic covers the following:


1.1 The terms population and sample


1.2 Using samples to make informal inferences about the population


1.3 Sampling techniques: simple random sampling, systematic sampling and opportunity sampling


1.4 Selecting or critiquing sampling techniques
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1.1  eterms population and sample


In order to prove or disprove a hypothesis or provide an answer to a question, data must be collected. It is usually too expensive and time consuming to measure or observe the whole set you are interested in (called the population). Instead a smaller set is used (called a sample) but it is essential that this sample is 


representative of the larger population.


Here are some important deinitions:


Population – all members of the set that is being studied or has data collected about. So, for example, if you wanted to do a survey using all the students in your school then the population would be every student in your school. It is usually too costly and time consuming to survey the whole population, so a smaller set called a 


sample is used.


Sample – a smaller subset of the population that is used to draw conclusions about the population. As the sample is usually much smaller than the population, errors 


and inaccuracies can result when drawing conclusions about the population.


1.2 Using samples to make informal inferences about the population


Once a representative sample has been obtained, it can be used to make inferences about the population. Inferences are conclusions reached on the basis of evidence and reasoning. You do have to be careful when making inferences as the following 


example shows:


Example


1 The lake shown below contains a variety of ish. The owner of the lake would like to advertise the lake for ishing and wants to know about ish population 


of the lake.
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1.3 Sampling techniques:simple random sampling,systematic sampling and opportunity sampling
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Answer


1 The only way to ind the exact information about ish in the lake would be to drain the lake and collect the ish so that the entire population of ish could be analysed – this is impractical. Instead a random sample of 300 ish was 


collected using nets and the results w


ere:


Bream46


Trout128


Roach126


 


Using this hopefully representative sample, we can make inferences about the 


ish population of the lake. Here are some inferences which could be made:• There are more trout and roach compared to bream – this is a correct 


 


inference as there are signiicant differences in the numbers in the sample.• The population of bream is about one third of the population of trout or roach – this is a reasonable inference. Here we are quantifying the inference 


 


(i.e. giving numeric information). • There are more trout than roach in the lake – although this is true for the sample there is not a signiicant difference (only 2 ish). If we took another random sample we could get slightly different results resulting in more 


 


roach compared to trout so this is an inf


erence we should not make.


1.3 Sampling techniques: simple random sampling,systematic sampling and opportunity sampling


There are a number of different ways a sample may be taken:• Simple random sampling – each member of the population has an equal probability of being included in the sample. Hence the members of the population to be included in the sample are picked ‘randomly’. To generate a random sample the members of the population can be given numbers and then numbered balls can be picked out of a bag or a calculator can be used. There are also websites which you can use to generate random numbers in a speciied 


range.• Systematic sampling – is where sample members are selected from a larger 


population according to a random starting point and a ixed sampling interval. The sampling interval is found by dividing the population size by the desired 


sample size.


 For example, if there is a population of 200 households in a street and a sample 


size of 20 is taken then you can consider all the houses from 1 to 200 arranged in a circle. You could then choose to start at a randomly picked house (say 


number 12) and then calculate the sampling interval 


 


()


i.e. sampling interval = 


population = 


sample size


200


20


 = 10


 so you would then survey house 12 and then 22, then 32 and so on until you go 


right around in the circle back to house 12.


It is important not to make an inference about the population based on a small difference in the sample. Remember that different samples will have slight 


differences in their make-up.


Active Learning


There are 200 houses in a street and you want to send a survey to 50 houses. You number each address from 1 to 200 and then select a random sample of 50 numbers. You do not want 


any duplicate numbers. Use the following random number website to randomly pick these 50 numbers without any duplicates.www.random.org/integersEvaluate this website explaining how easy, or not, 


it was to carry out this task.
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 Systematic sampling is most suited when the items being studied can be sorted 


into a sequence and where the allocation of a random number to each item 


would be dificult.• Opportunity sampling – involves taking people from the population that are available at the time and are willing to take part in a survey. For example, you could ask people coming out of a station their opinion on the service offered by the train companies. This is a fast way of completing a survey but it can produce 


a biased sample, which means it does not fairly represent the population.


1.4 Selecting or critiquing sampling techniques


The ideal sample will:• Be large enough 


• Represent the population


• Be unbiased.


It is important to be able to look at a sampling technique critically to see if the 


sample is biased in any way.


Here are some things to consider:


The sample size – too small a sample may produce strange results, e.g. the sample 


could produce all people of a certain sex, age, income, etc.


The time of day the sample is taken – if you took a sample of train passengers at 


8am you bias the sample towards people who were working.


Where the sample is taken – if you wanted information about the types of holidays people took, taking it at an airport would bias it towards those people 


taking their holidays abroad.


Advantages and disadvantages of diﬀerent sampling techniques


Simple random sampling


Advantages


• Least biased of all sampling techniques – each member of the total population 


has an equal chance of being selected.• Easily performed (e.g. picking numbers out of a hat, using a website, using the 
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