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Introduction


About this guide


This unit guide covers essential material for the OCR A2 Physics A specification. It contains material needed for the effective study of Unit G484: The Newtonian World. This unit is assessed by a 1 hour written examination. The aim of the guide is to help you understand the physics, so that you can effectively revise and prepare for the examination.


The Content Guidance section is based on the structure of the specification. The same headings are used and the sub-headings closely follow the learning outcomes of the specification. This guide is not intended to be a detailed textbook and does not contain every fact that you need to know. The focus is on understanding the principles and definitions so that you can successfully tackle the varied questions in the examination. This guide uses worked examples to illustrate good practice and offers an examiner’s perspective on how you can improve your answers.


The Question and Answer section shows the type of questions you can expect in the unit examination. The questions are illustrated with answers given by typical C-grade and A-grade candidates. The answers are followed by comments from the examiner explaining why marks are awarded or lost. Common errors made by candidates are also highlighted, so that you do not make the same mistakes. Candidates frequently lose marks for careless mistakes, incomplete answers, muddled presentation and illegible handwriting.


Use of this guide


This guide can be used throughout the course and not just at revision time. The content of the guide is set out in the order of the learning outcomes of the specification, so that you can use it:




•  to check your notes


•  as a reference for internal tests and homework


•  to revise in manageable sections


•  to identify your strengths and weaknesses


•  to check that you have covered the specification completely


•  to learn the definitions expected by the examiners


•  to improve the quality of your answers


•  to familiarise yourself with the range of questions you can expect in the examination


•  to improve your confidence in applying physics





Revision


Planning study and revision is essential. You can avoid disappointment and anxiety by organising a revision plan well before your examination. You cannot cram in one year’s physics into a couple of days. Some points to consider when you are revising for an examination are given below.




•  Always start with a topic that you find easy. This will boost your confidence.


•  Learn all the equations listed in the specification.


•  Learn equations, definitions and laws in the specification thoroughly. Examiners expect perfection with definitions and laws and tend to give no marks for using wrong equations.


•  Make your revision active by writing out the equations, laws and definitions, drawing diagrams and doing many calculations.


•  Write a brief summary of the topic.


•  Ask your teacher to explain any words, laws or definitions that do not make sense.


•  When revising, make sure you have your notes, the specification and a reference book available to complement this guide.


•  Make good use of the specification. Use a highlighter pen to identify the topics that you have already covered.


•  Do not revise for too long. If you are tired, you cannot produce quality work.


•  Do not leave your revision to the last moment. Plan out a strategy spread over many weeks before the actual examination. Work hard during the day and learn to relax when needed.





Key skills


In examinations, candidates lose many marks because of their inability to apply some basic skills.


Calculator work


Some common mistakes are highlighted below.




•  [image: 5-1.jpg] is put into the calculator as [3] [+] [4] [÷] [0.5], which gives 11. It should be [(] [3] [+] [4] [)] [÷] [0.5], which gives the correct answer of 14.


•  [image: 5-2.jpg] is put into the calculator as [4] [÷] [10] [×] [2], which gives 0.8. It should be [4] [÷] [(] [10] [×] [2] [)] or [4] [÷] [10] [÷] [2], which gives the correct answer of 0.2.


•  3.0 × 108 is put into the calculator as [3.0] [×] [10] [EXP] [8], which gives 3.0 × 109. It should be [3.0] [EXP] [8]. (On some calculators, the ‘exponent’ button is 10x.)


•  Forgetting to insert the minus sign for the powers of 10.


•  Squares are not put in when they are needed.


•  Using lg (log to the base 10) instead of ln (log to the base e) or vice versa.





Numerical work


Some common mistakes are highlighted below.




•  An inappropriate number of significant figures is used. If the data in a question are given to two significant figures, your answer must also be given to two significant figures. Examiners tend not to penalise an answer with too many significant figures. In fact, candidates lose more marks by using too few significant figures.


•  Rounding up answers can lead to an incorrect answer. It is best to keep all the significant figures on your calculator as you progress through a calculation.


•  Significant figures and decimal places may be confused. For example, 0.0254 is a number given to three significant figures, written to four decimal places. Using standard form, it is clear that 2.54 × 10–2 is written to three significant figures.


•  Answers are not checked to see whether they are sensible. For example, the mass of a car is determined to be -600 kg. A negative mass is impossible. This answer should prompt you to check for an error in the calculation.





Algebraic work


Candidates lose marks by not being able to complete some simple algebraic operations. Here are some rules worth knowing:
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Descriptive work


In examinations, candidates tend to gain more marks from mathematical questions than questions requiring descriptive answers. Descriptive questions are often answered badly for the following reasons:




•  The answer is of an inappropriate length. Keep an eye on the number of marks available for a written answer and write accordingly. Answers that are too long waste time and may be repetitive; answers that are too short almost inevitably miss out key points that the examiner is looking for.


•  Lack of physics in the answer. You are expected to state and use physics principles and vocabulary when answering questions requiring extended writing.


•  The structure of the written answer is poor. Try not to ramble. Think carefully about the physics you want to put down on paper.


•  Poor construction of sentences and bad spelling. Some questions in the examination paper have marks reserved for quality of written communication. You need to be careful when answering these questions.


•  The question is misinterpreted. Read the question carefully and only start writing the answer once you are sure that you have understood what the examiner wants you to do.





Answering examination questions


Examiners do not set questions to trick you. They simply want you to demonstrate the extent of your knowledge and understanding of physics. Examiners spend much time discussing the wording of questions and their aim is to give you all the information succinctly so that you do not have to waste time deciphering the question.


When answering a question, you are expected to present your ideas logically. In an extended writing question, present your ideas in clear steps that show good use of your physics knowledge. In a calculation, clearly show all your working, including:




•  the correct equation


•  correct substitution in the right units


•  correct algebraic manipulation


•  correct answer with correct units





Do not waste your time in the examination. To get full marks you need to achieve, on average, 1 mark every minute. Read the whole of each question before you put pen to paper. Make sure that all calculations are done in the correct units and you have taken account of all prefixes such as ‘milli’, ‘kilo’ etc. Try to check your work as you go along. It is not sensible to check all your answers just at the end of the paper because you will have forgotten the finer details of each question. You should, however, do a quick check for units and significant figures once you have finished the paper, if you have some spare time at the end.


Many candidates waste time drawing diagrams using rulers. There are no extra marks for using a straight edge. In an examination, most diagrams can be drawn freehand. There is no point drawing a circuit diagram with the skills of a draughtsman when a freehand sketch showing all the components will do. Learn to save time in an examination.
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