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Practical activities 1–23

  1  Determine the density of a solid or liquid

  2  Determine (a) the value of an unknown mass and (b) the mass of a uniform ruler using the principle of moments

  3  Determine the acceleration of free fall by means of a falling object and light gates
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  9  Determine the resistivity of a material

10  Determine the resistance–temperature characteristic of a negative temperature coefficient (ntc) thermistor

11  Determine the e.m.f. and internal resistance of a battery

12  Verify Snell’s law and determine the refractive index of a material

13  Determine the critical angle of glass or Perspex® using a semicircular block

14  Determine the focal length of a converging lens and verify experimentally the lens equation for real images

15  Verify that the magnification of a real image is equal to the ratio of the image distance to the object distance

16  Determine the speed of sound in air using a resonance tube

17  Determine the wavelength of light using a double slit

18  Determine the wavelength of light using a diffraction grating

19  Determine the Young modulus for the material of a metal wire

20  Perform and describe an electrical method for determining specific heat capacity (of a liquid)

21  Investigate experimentally the motion of the simple pendulum and the loaded spiral spring

22  Describe experiments to demonstrate the discharge and charge of a capacitor and measure the time constant

23  Describe how the cathode ray oscilloscope (CRO) can be used to determine the voltage and frequency
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Exam tips

Advice on key points in the text to help you learn and recall 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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About this book

This student guide covers the practical assessment for the CCEA specifications for AS and A2 physics. It offers advice for the effective development of practical skills. It is not intended as a replacement for carrying out practical work. The guide has four sections:


	•  Mathematical content

	•  Practical skills

	•  Practical activities

	•  Questions & Answers



The Mathematical content section incorporates the mathematical skills that you need for the AS and A2 examination, together with a reminder of the importance of units. For A2, you need the advanced mathematical skills highlighted in bold type.

This section provides the basis of all calculations that you will be required to undertake. Without these mathematical skills, you will not be able to analyse your data and subsequently draw conclusions about your experiment. You are advised to work through this section and put your knowledge to the test by attempting the questions as you go along.

The Practical skills section identifies the essential skills needed for successful practical work, based on the practical criteria set out in the specification. It will help you become a confident practical physicist, able to use a variety of apparatus and techniques to collect data, which can then be analysed and used to draw valid conclusions.

The Practical activities section reflects the CCEA requirement that you should acquire competence and confidence in a variety of practical, mathematical and problem-solving skills and in handling apparatus competently and safely. Each of the activities is discussed in detail, focusing on one practical identified in the specification, with worked examples based on experimental data.

You should remember also that the knowledge, understanding and skills on which you will be assessed in Unit 3A are exactly the same as those that you will have met when carrying out practical activities referred to in the specification. It is for that reason that these practicals are all covered in this section.

The Questions & Answers section pulls together the other three sections through a range of practice questions based on the type of question that will be asked in examination papers to test practical knowledge, particularly in Unit 3B. It does not in itself replicate a complete examination paper, as it contains only questions that test practical skills. Answers are provided, and common errors made by students are also highlighted so that you, hopefully, do not make the same mistakes.

The key to doing well in any examination is preparation. The knowledge check questions are there to encourage you to reflect on your learning and to reinforce the ideas and concepts you are encountering in your course. Do study the worked examples and attempt all the questions. They are there to show you good practice and are pitched at the level you can expect in your exam. After doing each question, check your answer with that given later in the book. If you have made an error, learn from your mistake, so that you are less likely to make the same slip in the exam.

A-level physics is a course that demands much of the student. It is challenging and rigorous and it makes you think. But it is also fun. I wish you well in your studies.
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