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Get the most from this book

Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.

Track your progress

Use the revision planner on pages 4 and 5 to plan your revision, topic by topic. Make a note when you have:


•  revised and understood a topic

•  tested yourself

•  practised the exam questions and gone online to check your answers and complete the quick quizzes



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.
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Features to help you succeed
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Exam tips

Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Typical mistakes

The author identifies the typical mistakes candidates make and explains how you can avoid them.
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Now test yourself

These short, knowledge-based questions provide the first step in testing your learning. Answers are at the back of the book.
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Definitions and key words

Clear, concise definitions of essential key terms are provided where they first appear.

Key words from the specification are highlighted in bold throughout the book.
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Revision activities

These activities will help you to understand each topic in an interactive way.
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Exam practice

Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Summaries

The summaries provide a quick-check bullet list for each topic.
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Online

Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotes
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My revision planner

1  Measurements and their errors


    Use of SI units and their prefixes

    Limitation of physical measurements

    Estimation of physical quantities



2  Particles and radiation


    Constituents of the atom

    Stable and unstable nuclei

    Particles, antiparticles and photons

    Particle interactions

    Classification of particles

    Quarks and antiquarks

    Applications of conservation laws

    The photoelectric effect

    Collisions of electrons with atoms

    Energy levels and photon emission

    Wave–particle duality



3  Waves


    Progressive waves

    Longitudinal and transverse waves

    Principle of superposition of waves and formation of stationary waves

    Interference

    Diffraction

    Refraction at a plane surface



4  Mechanics and materials


    Scalars and vectors

    Moments

    Motion along a straight line

    Projectile motion

    Newton’s laws of motion

    Momentum

    Work, energy and power

    Conservation of energy

    Bulk properties of solids

    The Young modulus



5  Electricity


    Basics of electricity

    Current–voltage characteristics

    Common current–voltage characteristics

    Resistivity

    Circuits

    Potential dividers

    Electromotive force and internal resistance



6  Further mechanics and thermal physics


    Periodic motion

    Thermal physics



7  Fields and their consequences


    Fields

    Gravitational fields

    Electric fields

    Capacitance

    Magnetic fields



8  Nuclear physics


    Radioactivity



9  Astrophysics


    Telescopes

    Classification of stars

    Cosmology



Now test yourself answers

Units, useful formulae and mathematics

Glossary

Index

Exam practice answers and quick quizzes at
www.hoddereducation.co.uk/myrevisionnotes


Countdown to my exams
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6–8 weeks to go


•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages 4 and 5 to familiarise yourself with the topics.

•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.

•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.

•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go


•  Read through the relevant sections of this book and refer to the exam tips, exam summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.

•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.

•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.

•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

•  Use the revision activities to try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.

•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go


•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.

•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.

•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination


•  Flick through these Revision Notes for useful reminders, for example the exam tips, topic summaries, typical mistakes and key terms.

•  Check the time and place of your examination.

•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.

•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams

Physics Paper 1

Date:…………………

Time:…………………

Location:………………

Physics Paper 2

Date:…………………

Time:…………………

Location:………………

Physics Paper 3

Date:…………………

Time:…………………

Location:…………………
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1 Measurements and their errors

Use of SI units and their prefixes

Fundamental (base) units

Mass — measured in kilograms

The kilogram (kg) is the mass equal to that of the international prototype kilogram kept at Sevres, France.

Length — measured in metres

The metre (m) is the distance travelled by electromagnetic waves in free space in 1/299 792 458 s.

Time — measured in seconds

The second (s) is the duration of 9 192 631 770 periods of the radiation corresponding to the transition between two hyperfine levels of the ground state of caesium-137 atom.

Further SI units

Electric current — measured in amperes

The ampere (A) is that constant current that, if maintained in two parallel straight conductors of infinite length and of negligible circular cross section placed 1 metre apart in a vacuum, would produce a force between them of 2 × 10−7 N.

Temperature — measured in kelvin

The kelvin (K) is 1/273.16 of the thermodynamic temperature of the triple point of water.

Amount of substance — measured in moles

The mole (mol) is the amount of substance in a system that contains as many elementary particles as there are in 0.012 kg of carbon-12.
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Exam tip

Remember to use the appropriate SI units.
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Prefixes

These are outlined in Table 1.1.
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Table 1.2 gives conversion rates for different units of the same quantity. The sign ≡ is taken to mean ‘equivalent to’.
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Typical mistake

Forgetting to convert, for example, mm to m or g to kg in calculations.
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Table 1.2



	Unit
	Symbol   
	Conversions



	Joule
	J
	1 J ≡ 6.24 × 1018 eV ≡ 2.78 × 10−7 kWh ≡ 1.11 × 10−17 kg



	Electron volt
	eV
	1 eV ≡ 1.6 × 10−19 J ≡ 4.45 × 10−26 kWh ≡ 1.78 × 10−36 kg



	Kilowatt hour
	kWh
	1 kWh ≡ 3.6 × 106 J ≡ 2.25 × 1025 eV ≡ 4.01 × 10−11 kg



	Kilogram
	kg
	1 kg ≡ 8.99 × 1016 J ≡ 5.6 × 1035 eV ≡ 2.5 × 1010 kWh




Derivation of SI units

These units are built up step by step from the base units. The example below shows the building of the derived unit for potential difference (V) (kg m2 s−3 A−1).
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Example
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Now test yourself


1  What is the result of multiplying 10 MN by 25 pm? Your answer should include both the numerical answer and the correct unit.

2  Using a table like the one above, show the building of the derived unit Pascal (Pa).



Answers on p. 216
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Limitation of physical measurements

Random and systematic errors

Random errors

These are errors that are due to experimenter. The size of these errors depends on how well the experimenter can use the apparatus. The better experimenter you are the smaller these errors will be. The way to reduce these errors, apart from simply being careful, is to repeat the readings and take an average.

Systematic errors

These are errors that are due to the apparatus. They can result from faulty apparatus, badly calibrated apparatus or a zero error. The only way to eliminate systematic errors is to re-calibrate the apparatus or change it!
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Revision activity

Take one experiment that you have performed and identify the errors involved. Tabulate these errors as random and systematic.
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Precision and accuracy

Figure 1.1 shows the difference between precision and accuracy.


[image: ]


Measurements can also be considered in terms of their repeatability (whether they can be repeated), their reproducibility (whether their values can be reproduced when measured many times) and their resolution (an example of resolution would be pixels per mm2 in an image).

Uncertainty

The uncertainty (ΔQ) in a quantity Q (Q = a + b) is:
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where Δa and Δb are the uncertainties in the quantities a and b. The percentage uncertainty (%Q = (ΔQ/Q) × 100) is:
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If Q = anb (where n can be any number including 1):
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and
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Example

Find the maximum possible percentage uncertainty in the measurement of the acceleration of an object that moves at 20 ± 1 m s−1 in a circle of radius 5 ± 0.2 m. (a = v2/r)

Answer

[image: ]

But:
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Therefore the answer for a should be quoted as:
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Uncertainty in graphs

The uncertainty in any point on a graph is shown by the error bars.

Figure 1.2 shows a series or readings of voltage and current for a metal wire. The line of gradient m is the best-fit line to the points where the two extremes, m1 and m2 show the maximum and minimum possible gradients that still lie through the error bars of all the points. The percentage uncertainty in the gradient is given by:
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Example

In the example above:
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and
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In the example the uncertainty in the gradient (resistance) is:
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Alternatively the value of the gradient (resistance) can be written as 1060 ± 340 Ω.
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Typical mistake

Joining up the points on a graph rather than drawing a best-fit line.
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Estimation of physical quantities

Orders of magnitude

Physicists use the phrase ‘the right order of magnitude’ to refer to a number in the right sort of range. For example, finding the time of swing of a 1-metre pendulum as 1.2 s and not 12 s, the specific heat capacity of water as 4500 J kg−1 K−1 and not 45 000 J kg−1 K−1, or working out that the refractive index of an air–glass interface is 1.4 and not 0.4.

Estimation of approximate values of physical quantities

It is always a good idea to be able to estimate the size of a quantity, so that when you work out a problem or finish an experiment you have a rough idea of what sort of value to expect.
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Typical mistake

Quoting answers to more significant figures than suggested by the other data in the question or available in your measurements.
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Exam practice


1  Using a table similar to Table 1.3 (p. 8) show that the derived unit for resistance (the ohm) can be expressed in SI base units as kg m2 A−2 s−3.

[3]

2  The derived SI unit for work is:




    A  watt

    B  joule per second

    C  newton second

    D  joule.

[1]




3  The resistance of a 60 cm length of wire is 0.5 Ω and its diameter 0.3 mm. If the uncertainty in the measurement of its length is 5%, that of the diameter 2% and that of the resistance 8%, calculate the resistivity of the wire and give the percentage accuracy of your answer.

[3]

4  The density of a spherical ball of iron is measured by finding its mass and then measuring its diameter. The mass can be measured to ± 10 g and the diameter to ± 2 mm. If the mass of the ball is found to be 1.54 kg and the diameter 7.2 cm, which of the following is closest to the correct accuracy for its density?




    A  ± 270 kg m−3

    B  ± 700 kg m−3

    C  ± 270 g m−3

    D  ± 700 g m−3

[1]




5  Figure 1.3 shows a series of readings of applied force and length for a metal wire.
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      Use the graph to find:




      (a) the value of length when the applied force is zero

[3]

      (b) the percentage uncertainty in the value of the length of the wire when the applied force is 30 N

[2]

      (c) the mean value for the gradient of the line

[2]

      (d) the uncertainty in the value that you calculated.

[2]



Answers and quick quiz 1 online
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Summary

You should now have an understanding of:


•  fundamental (base) units — kilogram, metre, second

•  how to derive further SI units, such as potential difference, resistance, momentum and pressure

•  prefixes — tera, giga, mega, kilo, centi, milli, micro, nano, pico and femto

•  how to convert between units

•  random and systematic errors — random errors are due to the experimenter and systematic errors are due to the apparatus

•  repeatability, reproducibility, resolution and accuracy — precision is shown by a close grouping of results and accuracy by a symmetrical grouping

•  uncertainty in measurements — the uncertainty of a compound quantity can be found by adding the uncertainties of its parts, whether fractional or percentage

•  uncertainty in graphs — add error bars to points on a graph and then draw the best-fit line through the spread of points

•  orders of magnitude — the size of a quantity within a factor of ten

•  the importance of estimation — the ability to predict the approximate order of magnitude of a quantity
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Figure 1.2 Uncertainties in graphs





OEBPS/images/10-1.gif





OEBPS/images/3-2.gif





OEBPS/images/10-2.gif





OEBPS/images/11-1.gif





OEBPS/images/3-1.gif





OEBPS/images/10-3.gif
ha= (2% %v] + %hr= ZX% 100 = 14%

+

0.2
5






OEBPS/images/11-2.gif
_41.7-32.7)

, =9000
0.01

gradient of the best-fit line (m) = % = 1060





OEBPS/images/12-1.gif
35 |

3.0

25

2.0 | P

15

T

1.0

10 20 30 40 50
Lenath/cn

Figure 1.3 Extension of a metal wire
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