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INTRODUCTION


National 5 Physics


The assessment materials included in this book are designed to provide practice and to support revision for the National 5 Physics course assessment question paper (the examination), which is worth 80% of the final grade for this course.


The materials are provided in two sections:





1  Practice Questions



2  Practice Papers: Practice Paper 1 and Practice Paper 2.





Practice Questions


The Practice Questions are arranged in sets to reflect the different types of question which are used in the National 5 Physics examination, as shown in the grid below.


There are 325 marks’ worth of questions in this section.
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Linking questions to course specification


National 5 Physics is split into six areas of knowledge and understanding: Dynamics, Space, Electricity, Properties of matter, Waves and Radiation. Each of these areas is further split into Key Areas. These are 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 (see Practice Questions Key Area index grid).





•  Dynamics:







    •  D1 vectors and scalars


    •  D2 velocity–time graphs


    •  D3 acceleration


    •  D4 Newton’s laws


    •  D5 energy


    •  D6 projectile motion








•  Space:







    •  S1 space exploration


    •  S2 cosmology








•  Electricity:







    •  E1 electrical charge carriers


    •  E2 potential difference (voltage)


    •  E3 Ohm’s law


    •  E4 practical electrical and electronic circuits


    •  E5 electrical power








•  Properties of matter:







    •  PM1 specific heat capacity


    •  PM2 specific latent heat


    •  PM3 gas laws and the kinetic model








•  Waves:







    •  W1 wave parameters and behaviours


    •  W2 electromagnetic spectrum


    •  W3 refraction of light








•  Radiation:







    •  R1 nuclear radiation






Key Area index grid


The Practice Questions Key Area index grid on page vi shows the pattern of coverage of the Key Areas and the skills across the Practice Questions.


After working 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 have done further work and 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.


Practice Papers


This book contains two full practice papers worth 135 marks each. These papers are designed to be similar to the actual paper 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.


Section 1 – This is an objective test, which contains 25 multiple-choice items worth 1 mark each and totalling 25 marks altogether.


Section 2 – This contains restricted and extended-response questions worth around 3 to 12 marks each, totalling 110 marks altogether.


In each paper, the marks are distributed proportionately across all six topics of the course content and about 90–100 marks are for the demonstration and application of knowledge. The remaining 35–45 marks are for the application of skills of scientific inquiry.


70% of the marks in each paper are set at the standard of Grade C and the remaining 30% are more difficult marks set at the standard for Grade A.


Grading


Each paper has a total of 135 marks – if you score 67 marks that’s a C pass. You will need about 80 marks for a B pass and about 95 marks for an A. These figures are a rough guide only.


Timing


If you are attempting a full paper in this book, limit yourself to 2 and a half hours to complete it. Get someone to time you! We recommend no more than 30 minutes for Section 1 and the remainder of the time for Section 2.


Key Area index grid


The Practice Papers Key Area index grid on page vii shows the pattern of coverage of the Key Areas and the skills across the practice papers. This can be used in the same way as the Practice Questions Key Areas index grid (see earlier) to aid your revision.


Using the questions and papers


We recommend working between attempting questions or papers 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.


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 60–72 and those for the Practice Papers on pages 129–148. They give National Standard answers but, occasionally, there may be other acceptable answers.


The answers to the practice papers (Section 2) also have commentaries with hints and tips provided alongside. Don’t feel you need to use them all!


The commentaries in the answers focus on the correct physics, as well as hints, advice on wording of answers and notes of commonly made errors.


Revision


There are 20 Key Areas from all six topics of the course content, so covering two each week would require about a 10-week revision programme. The exams are in May, so starting after your February holiday would give you time. You could use the Revision Calendar at www.hoddergibson.co.uk/ESEP-extras to help you plan and keep a record of your progress.


We wish you the very best of luck!





KEY AREA INDEX GRIDS


Practice Questions
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Practice Paper 1
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Practice Paper 2
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RELATIONSHIPS SHEET


You will be provided with the Relationships sheet in your final exam. Please refer to it as required for each Practice Paper.
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Additional relationships


Circle


circumference = 2πr


area = πr 2


Sphere
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Trigonometry
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DATA SHEET


Speed of light in materials






	Material


	Speed in m s−1







	Air

	3·0 × 108







	Carbon dioxide

	3·0 × 108







	Diamond

	1·2 × 108







	Glass

	2·0 × 108







	Glycerol

	2·1 × 108







	Water

	2·3 × 108








Gravitational field strengths






	 

	Gravitational field strength on the surface in N kg−1







	Earth

	0009·8







	Jupiter

	023







	Mars

	0003·7







	Mercury

	0003·7







	Moon

	0001·6







	Neptune

	011







	Saturn

	0009·0







	Sun

	270







	Uranus

	0008·7







	Venus

	0008·9








Specific latent heat of fusion of materials






	Material


	Specific latent heat of fusion in J kg−1







	Alcohol

	0·99 × 105







	Aluminium

	3·95 × 105







	Carbon Dioxide

	1·80 × 105







	Copper

	2·05 × 105







	Iron

	2·67 × 105







	Lead

	0·25 × 105







	Water

	3·34 × 105








Specific latent heat of vaporisation of materials






	Material


	Specific latent heat of vaporisation in J kg−1







	Alcohol

	11·2 0× 105







	Carbon Dioxide

	03·77 × 105







	Glycerol

	08·30 × 105







	Turpentine

	02·90 × 105







	Water

	22·6 0× 105








Speed of sound in materials






	Material


	Speed in m s−1







	Aluminium

	5200







	Air

	0340







	Bone

	4100







	Carbon dioxide

	0270







	Glycerol

	1900







	Muscle

	1600







	Steel

	5200







	Tissue

	1500







	Water

	1500








Specific heat capacity of materials






	Material


	Specific heat capacity in J kg−1 °C−1







	Alcohol

	2350







	Aluminium

	0902







	Copper

	0386







	Glass

	0500







	Ice

	2100







	Iron

	0480







	Lead

	0128







	Oil

	2130







	Water

	4180








Melting and boiling points of materials
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Radiation weighting factors






	Type of radiation


	Radiation weighting factor







	alpha

	20







	beta

	01







	fast neutrons

	10







	gamma

	01







	slow neutrons

	03











PRACTICE QUESTIONS



Question type: Multiple-choice
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HOW TO ANSWER


In the National 5 Physics exam, Section 1 contains 25 multiple-choice questions worth 1 mark each and totalling 25 marks altogether. Each question has five possible choices of answer.


Only one answer is correct.


The multiple-choice questions are distributed proportionally across all six areas of the course content and are designed to test a range of skills, for example:





•  knowledge and understanding of the course



•  using equations



•  selecting correct statements from a list



•  selecting and analysing information from a diagram.





One question on average should take just over a minute (i.e. 67 seconds). In practice, some questions might take a bit longer, for example, if there is a lot to read or if calculations or other information processing are involved, but others can be answered more quickly if it’s just straightforward recall.
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Top Tip!


Be aware of how much time you spend on each question. For example, do not spend 5 minutes on one question worth only 1 mark, especially if you haven’t completed the rest of the questions – you can always return to the question later if there’s time.
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It is important to practise as many multiple-choice questions as possible to get used to the ‘style’ and types of questions.


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 and remember to cross out any rough working for these multiple-choice questions when you have finished.
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Top Tip!


You should spend no more than 30 minutes on Section 1 in your examination.
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  1  Which of the following contains one vector and one scalar quantity?







      A  time, energy


      B  force, mass


      C  acceleration, displacement


      D  speed, time


      E  velocity, force





STUDENT MARGIN: Dynamics 1




  2  A cyclist follows the route shown in the diagram.
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Which row in the table shows the total distance cycled and the final displacement of the cyclist from start to finish?
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STUDENT MARGIN: Dynamics 1







  3  A cyclist follows a course from P to R as shown.




[image: ]




The total journey takes 1 hour.


Which row in the table gives the average speed and the average velocity of the vehicle for the whole journey?
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STUDENT MARGIN: Dynamics 1







  4  As a car approaches a town, the driver applies the brakes. The speed–time graph of the car’s motion is shown.
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The distance travelled by the car during the braking is







      A  0560 m


      B  0780 m


      C  1000 m


      D  1060 m


      E  1500 m.





STUDENT MARGIN: Dynamics 2




  5  A child sledges down a hill.
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The sledge and child are released from rest at point A. They reach a speed of 4·5 m s−1 at point B.


The sledge and child take 9 s to reach point B.


The acceleration of the sledge, in m s−2, is







      A  −0·5


      B  00·5


      C  02·0


      D  13·5


      E  40·5.





STUDENT MARGIN: Dynamics 3




  6  The engine in a speedboat provides a constant forward thrust on the speedboat.


The force of friction between the boat and the water increases as the speed of the boat increases.


The boat starts from rest.


Which of the graphs shows how the speed of the boat varies with time?







      A
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      B
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      C
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      D
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      E
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STUDENT MARGIN: Dynamics 4




  7  A constant force of 54 N pulls a wooden block of mass 5 kg on a track. The block is moving in the direction shown.
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At one instant, the block is decelerating at 1·2 m s−2.


The force of friction acting on the block at this instant is







      A  0zero


      B  048 N


      C  054 N


      D  060 N


      E  114 N.





STUDENT MARGIN: Dynamics 4
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