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Examiner tips


Advice from the examiner on key points in the text to help you learn and recall unit content, avoid pitfalls, and polish your exam technique in order to boost your grade.
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Knowledge check


Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers


Turn to the back of the book for the Knowledge check answers.
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Summary




• Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.
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Content Guidance
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About this book



Physics is a practical science, which means that you will do a lot of experiments! When a tree is chopped down it falls over and ends up lying on the ground. You know about Isaac Newton watching an apple fall, so, if asked you will probably say that the tree falls because of gravity. You might then say that gravity attracts the tree and go on to say that the mass of the Earth attracts the mass of the tree and that when the tree is free to move it gets closer to the Earth. Watching a diving competition you might notice that all the divers take the same time to get to the water — it doesn’t matter how much gravity attracts each one. Galileo was one of the first physicists to explain this. Physicists will only give such an explanation after carrying out lots of experiments and making lots of observations on many different things falling — not just trees and divers. The whole of physics starts with experiments.
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As part of your study of physics you can expect to do a number of experiments to see if the explanations are true — was Galileo right? Maths has a part to play in the development of mathematical models — equations — that can be tested by taking measurements. If the model predicts correctly what happens next time, then it is a good model. However, you won’t know this until the model has been tested by experiment. This means looking at things, changing something and then looking again. You need to know what you are aiming for and you have to plan what to do. When you have finished an experiment you have to decide whether you have found out anything useful.


Part of your A-level assessment is practical work and you will do some coursework at both AS and A2. Unit 3 is the AS coursework; Unit 6 is the A2 coursework. Each of these units counts for 10% of the total marks. This guide is part of a series covering the whole of the Edexcel specification. The aim is to explain how your practical work is assessed and to help you gain as many marks as you can. In order to build up your skills you will need to do a lot of physics practicals. If you keep this guide with you as you carry out the work you will be able to make sure you are doing it correctly.


For each unit there is an overview, followed by the assessment criteria and advice on carrying out practical work. Each assessment criterion has a skill code — for example P8 and A14 — and when these occur they are in bold to provide you with a signpost, so look out for these. There are also some worked examples and an exemplar script for each unit. The exemplar is a piece of work produced by a student. The way it has been marked is described and some explanations of how improvements could be made are given, preceded by the [image: ] icon. Throughout the text there are Knowledge check questions for you to work through. Answers are provided at the end of the book.


Planning, carrying out and analysing your own work are difficult skills. You will, however, get better with practice. This is a guide to that practice.





Content Guidance


Unit 3 Exploring physics



Overview


The practical assessment for AS is based firmly in the real world of physics applications. You will start by going on a visit or doing a case study into something you would like to know more about. This unit is a bridge between the skills you needed for GCSE and those that will take you up to A2. It is important to remember and build on your existing skills and knowledge and at the same time discover new areas for investigation and be able to recognise where the demand is greater. This unit is assessed by means of 40 assessment criteria, each of which consists of a simple statement. You will have a copy of the criteria as you carry out the work, so it is a good idea to first familiarise yourself with what the criteria say — we shall do this in the next section. Each criterion is worth 1 mark, so the total mark for Unit 3 is 40. Each criterion stands alone, i.e. you do not have to satisfy one of the criteria before you go on to another.


There are two parts to this unit, the report and the practical work. The two parts are linked and you will be given a briefing sheet that provides an overall direction; it is important that you read this carefully before you start. It is the report that you write on either a visit or a case study that is marked. This is then followed by three phases of practical work:




• planning


• implementation and measurements


• analysis





The work is chosen by your school or college and will probably be on one of the topics you have been studying — but it does not have to be. Since you need to develop your practical skills this unit will probably be taken in the second term of your course.


The report on the visit or case study is written in your own time, and you may use ICT to produce a good-looking finished product. You will do the practical work during class time and there are no time constraints so everything is done in either your physics laboratory or classroom. You work on your own and you must hand in your work each time you leave.


Report


The report is worth a total of 11 marks: 9 marks for the content and 2 marks for the structure of the report and the standard of written English.


You write a report of no more than 600 words on either a visit or a case study. It will be marked for your use of English so you must write it as well as you can — ICT will help here. After this there will be some practical work that is linked to your visit or case study. You will be given a briefing sheet that will introduce your specific work.


Visit


This can be almost anywhere — a theme park, a concert hall, an industrial installation such as a manufacturing research site or even a power station. The point is that it is a physics visit and you will be looking at an application of physics, but you can certainly have a good time while you are there. It would be a good idea to visit the relevant website before you go on the visit so that you know what questions to ask.
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Examiner tips


Remember to collect one piece of data from your visit. This must be something that is not given on the briefing sheet.
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Case study


In effect, this is a small research project. You consult a variety of sources and write a report on what you find out. The advantage of doing a case study is that you can study some new ideas or perhaps some applications that require facilities to which you do not have access. The case study is carried out entirely in your own time and there is no travelling involved.


Planning


The planning section is worth 14 marks.


The briefing sheet provides information about what you will be investigating. It will set the work in the context of your case study or visit and provide you with an aim. The work should not come as a surprise because your teacher will most likely have told you what you will be doing during the practical, but not the actual aim of the experiment.
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Examiner tips


When you read the briefing sheet, underline the aim and make sure that you fully understand it. You should then be able to compare your results with what you expected to find out.
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Planning your practical work starts after the visit or case study is complete. You might find that the work you did for the report will help in your plan. From now on all the work you do is done on your own, supervised by a teacher. You must hand in all your work each time you leave the laboratory or classroom. When you write your plan you will have the list of assessment criteria with you. This will help you to keep in line with what you have to do to score marks. Writing the plan should take no more than about an hour.


Implementation and measurements


The implementation and measurements section is worth 4 marks.


Now you carry out your plan. This part is really just ordinary laboratory work (such as that which you have done during your time studying physics) and will probably take less than an hour. You will need to think about how to make your results as accurate and reliable as possible. You should record your results in a table, with units



Analysis



The analysis section is worth 11 marks.


The variables in your experiment will have a fairly simple relationship. You will need to plot a graph of your results so that you have a straight line (probably) and then find its gradient. From this you will go on to see how well you have met the aim. You should also think about the uncertainties in your work and finish with a conclusion that relates to the aim on the briefing sheet.


The analysis should take about an hour.
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Summary


After writing the report on the visit or case study you do the following:




• (1) Read the briefing sheet again.


• (2) Plan the practical work.


• (3) Carry out the practical work.


• (4) Analyse the results.


• (5) Write a conclusion and evaluate your work.
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Assessment criteria


You will find a copy of the assessment criteria most helpful. A complete list is available from the Edexcel website at: www.edexcel.com/quals/gce/gce08/physics/Pages/default.aspx
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Examiner tips


Read the criteria carefully. If a criterion says comment, then a simple statement in your report will not get the mark. For example, look at P9. Simply stating that you will take repeats is not enough, you must discuss why doing this will improve your results.
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If you click on ‘Assessment Materials’ you will find a document called ‘GCE Physics 2008 marking grids AS’; this contains an exact statement of all the criteria. There is 1 mark for each of the criteria and they are all independent. Since the criteria are short, what follows is an indication of what you should do in order to score the mark in each case.


Summary of case study or physics-based visit








	Ref 

	What you must do to score the mark






	 

	Visit

	Case study






	S1

	Make a visit away from school to find out about an application of physics and produce a report that addresses the criteria listed below.

	Write a report summarising some research you have carried out. You must consult a minimum of three different sources of information. Note that, for example, three websites count as one type of source so you must also look at other sources, such as books, journals, magazines and manufacturers’ data sheets.






	S2

	Give details of where you went to visit and the type of institution it is.

	You must provide full details of sources of information. This includes full web addresses with the dates visited, authors and publishers of books or magazines and so on.






	S3

	What is the application of physics that you are looking at in your visit?

	What is the application of physics that you are looking at in your case study?






	S4

	You should describe how physics principles are relevant to your study.






	S5

	Make sure that you use relevant specialist terminology correctly.






	S6

	You should include in your report one piece of relevant information (e.g. data, graph, diagram) that you found out for yourself and which is not mentioned in the briefing sheet.






	S7

	Describe how the physics principles in S4 fit into the context of your study. This can be any context — social, environmental, historical or even health and safety.






	S8

	Describe the implication of the physics. How does the use of physics change what is going on; how does physics bring benefits to people or reduce risks?






	S9

	You should explain how the practical work relates to the physics in your report.






	 

	Maximum marks for this section — 9











Report









	Ref 

	What you must do to score the mark






	R1

	Your summary report should be easy to follow and contain few grammatical or spelling errors.






	R2

	Your summary report should be structured and use appropriate subheadings.






	 

	
Maximum marks for this section — 2
These 2 marks are only for the report on the visit or case study.











Planning








	Ref 

	What you must do to score the mark






	P1

	Make a list of all the materials required. It is a good idea to draw a diagram (P13) at this stage and show on it how your apparatus will work together.






	P2

	State clearly how you will measure one relevant quantity using the most appropriate instrument.






	P3

	Use precision and uncertainty to explain your choice of measuring instrument, possibly including the number of measurements to be taken.






	P4

	As for P2, state clearly how you will measure another relevant quantity using the most appropriate instrument. This can be any of the measurements you intend to make, not necessarily one of the variables.






	P5

	As for P3, use precision and uncertainty to explain your choice of measuring instrument, possibly including the number of measurements to be taken. This might be using the same instrument to take a different measurement.






	P6

	Describe any technique that demonstrates what you might do to make your measurement accurate and reliable — for example, a zero-error check or stirring a liquid. Say why your technique improves the measurement.






	P7

	State which is the independent variable and which is the dependent variable.






	P8

	Make sure that your experiment will be a fair test by identifying other relevant quantities and either explain how you will control these or state that, as they will not change significantly, they will not affect the results.






	P9

	Explain how repeat readings would improve your results and whether repeat readings are appropriate in your experiment.






	P10

	If the equipment is safe you should explain why. Otherwise, identify the hazards and give simple precautions.






	P11

	Explain exactly how you will use the data collected to obtain the value mentioned in the briefing sheet.






	P12

	Think about the readings or methods that are the main sources of uncertainty and/or systematic error and write a brief description.






	P13

	Use a ruler and a sharp pencil to draw an appropriately labelled large diagram of the apparatus to be used.






	P14

	Make sure your plan is well organised and methodical; a bullet point sequence works well.






	 

	Maximum marks for this section — 14
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