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INTRODUCTION


Higher Physics


The assessment materials included in this book are designed to provide practice and to support revision for the Higher Physics course assessment question paper (the examination), which is worth 80% of the final grade for this course.


The materials are provided:


Practice Questions


Practice Exams: Practice Exam A and Practice Exam B


Practice Questions


In the Practice Questions section of this book you will find lots of exam-style practice questions. These consist of multiple-choice questions and extended questions. Each of these are divided into the three main areas of knowledge and understanding of the course content, to aid you with your revision: Our dynamic Universe, Particle and waves, and Electricity.


Linking questions to course specification


Each of the three main areas of knowledge and understanding are further split into ‘Key Areas’. These have been numbered in the margin, so that as you work through the book you can identify which Key Areas you are scoring well in and which Key Areas you need to focus your revision on further.


Our dynamic Universe (ODU)





•  ODU1 Motion – equations and graphs



•  ODU2 Forces, energy and power



•  ODU3 Collisions, explosions and impulse



•  ODU4 Gravitation



•  ODU5 Special relativity



•  ODU6 The expanding Universe





Particles and waves (PW)





•  PW1 Forces on charged particles



•  PW2 The Standard Model



•  PW3 Nuclear reactions



•  PW4 Inverse square law



•  PW5 Wave–particle duality



•  PW6 Interference



•  PW7 Spectra



•  PW8 Refraction of light





Electricity (E)





•  E1 Monitoring and measuring AC



•  E2 Current, potential difference, power and resistance



•  E3 Electrical sources and internal resistance



•  E4 Capacitors



•  E5 Semiconductors and p–n junctions






Question types


In general, there are only a few types of question which are used in the examination paper. The command term used indicates the kind of response you are required to give. Commonly used command terms include: calculate, show that …, determine, sketch, draw, state (what is meant by), state (the value of), explain (what happens to …) and ‘using your knowledge’. You will find advice on how to answer questions with each of these command terms on pages 12–14.


Practice Papers


Practice Exam A and Practice Exam B


The book contains two full practice exams worth 155 marks (unscaled). These papers are designed to be similar to the actual exams you will sit. They will generally follow the same order, have the same structure and will contain questions of the type that you will encounter in your examination.


Paper 1 – Objective test. This contains 25 multiple-choice items worth 1 mark each and totalling 25 marks altogether.


Paper 2 – This contains restricted- and extended-response questions totalling 130 marks. In the exam this is scaled to 95.


In the SQA examination papers:





•  approximately 40% of the marks will be awarded for questions related to Our dynamic Universe



•  approximately 40% of the marks will be awarded for questions related to Particles and waves



•  approximately 20% of the marks will be awarded for questions related to Electricity



•  a data booklet or sheet containing relevant data and relationships will be provided.





Grading


To achieve an award of an A grade you generally must achieve a score of more than 70% in your course assessment.


This book does not take into account your assignment, therefore to achieve an ‘equivalent’ A grade you would need to have a combined score of 84/120. To achieve an ‘equivalent’ C grade you would need a combined score of 60/120.


If you are looking at this strategically, 5 marks in the multiple-choice paper are worth 5 marks, and 5 marks in the extended questions paper, when scaled, are worth 4 marks.


Timing


The examination assessment will be split into two sittings: 45 minutes for the multiple-choice paper and 2 hours and 15 minutes for the written paper. If you are attempting a full practice exam in this book, limit yourself to 3 hours to complete it.


Practice Exam Key Area index


The Practice Exam Key Area index on pages vii–x shows the pattern of coverage of the Key Areas and the skills across the Practice Exams. After having worked on questions from Key Areas across an area of study, you might want to use the boxes to assess your progress. We suggest marking like this [–] if you are having difficulty (less than half marks), like this [+] if you are more comfortable (more than half marks), and this [*] if you are confident you have learned and understood an entire area of study (nearly full marks). Alternatively, you could use a ‘traffic light’ system using colours – red for ‘not understood’, orange for ‘more work needed’ and green for ‘fully understood’. If you continue to struggle with a set of Key Area questions, you should see your teacher for extra help.



Using the questions and practice exams



We recommend working between attempting questions or practice exams and studying the answers (see below).


Where any difficulty is encountered, it’s worth trying to consolidate your knowledge and skills. Use the information in the ‘student margin’ to identify the type of question you find trickiest. Be aware that challenge with A-type questions is to be expected.


You will need a pen, a sharp pencil, a clear plastic ruler and a calculator for the best results. A couple of different coloured highlighters could also be handy.


Answers


The answers for the Practice Questions are provided on pages 33–44, and the answers for the Practice Exams on pages 84–106. They give National Standard answers but, occasionally, there may be other acceptable answers.


The answers to the Practice Exams also have a Commentary with hints and tips provided alongside each. These focus on the correct physics, as well as hints, advice on wording of answers and notes of commonly made errors.


General points on awarding of marks


Positive marking


Marks will be awarded for correct physics; marks will not be lost for errors or omissions. Once you have gained a mark in a question it cannot be overturned or removed by a later, incorrect answer. This does not mean that you will gain marks for wrong or missing physics. The unit, for example, will form part of the answer.


Unless working is specifically asked for, a correct final answer will receive full marks. If a question asks you to show how you achieved the value, the marks are for the working.


In ‘show’ questions you must always start with a relationship. If you do not include the correct relationship in a ‘show’ question you cannot obtain the full marks.


Marks will be awarded regardless of spelling, as long as the meaning is unambiguous. The spelling of similar words such as fusion/fission needs to be clear and unambiguous.


Rounding: the significant figure(s) of the final answer can have one figure less or two figures more than the expected answer.


Standard numerical questions


There are techniques you can follow in the setting out of your answer which will minimise the possibility of simplistic errors. When setting out your working, allow the marker to give marks for correct physics.


Arithmetical errors will be penalised. An incorrect formula can be interpreted as wrong physics and in these cases the question will be deemed as ‘wrong’ and the marker will stop marking.


Read the question carefully and gather the data from the question on one side of the page. Ensure you are using standard symbols as this will reduce the possibility of selecting an incorrect relationship.


Revision


There are 19 Key Areas from all three topics of the course content, so covering two each week would require about a 10-week revision programme.


We wish you the very best of luck!





KEY AREA INDEX GRIDS


Practice Exam A
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Practice Exam B
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RELATIONSHIPS SHEET


You will be provided with a Relationships sheet like this in your final exam. Refer to this as required for each Practice Exam.




[image: ]





Additional relationships



Circle
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Sphere


[image: ]


Trigonometry
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DATA SHEET


Common physical quantities
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Refractive indices


The refractive indices refer to sodium light of wavelength 589 nm and to substances at a temperature of 273 K.
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Spectral lines
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Properties of selected materials
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The gas densities refer to a temperature of 273 K and a pressure of 1·01 × 105 Pa.





PRACTICE QUESTIONS



Question type: Multiple-choice
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HOW TO ANSWER


Do not expect all the multiple-choice questions to be easy. Some are straightforward and some are difficult. Although all multiple-choice questions are worth 1 mark, some require more work than a 1-mark question in an extended questions paper, so do not be concerned if you are performing two or three calculations in order to reach an answer.


In Higher Physics there is one correct answer to each multiple-choice question. There are also four wrong answers designed to distract you (distractors). If you can, work out an answer before looking at the possible answers given in the question.
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Top Tip!


A good way to avoid being distracted is to cover the possible answers while you read and think about the question.
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If you are not confident about an answer, you can improve your chances by eliminating the answers that you know are definitely wrong. Answers can be eliminated for a number of reasons, such as incorrect unit, a velocity greater than the speed of light or a value for an answer that is out by a large factor (for example, mass of astronaut 300 kg). Occasionally distractors are obvious.


In the exam, if you cannot achieve an answer that is one of the responses, put a line through one of the boxes in the answer grid; any answer has a 1 in 5 chance of being correct.


Where a question is complicated, write down notes and working on the blank pages at the end of the question paper or beside the actual question. Do not use the answer grid for working. Remember to cross out any rough working for these multiple-choice questions when you have finished.
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Top Tip!


Do not spend too much time on one question. Allocate a maximum of two minutes for any individual question. Do not be concerned if some questions are answered immediately and others require a lot of consideration. This is normal in these types of questions.
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