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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 iv–vii 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





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. Go online to check your answers.
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Definitions and key words


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


[image: ]







[image: ]


Examples


Worked examples are given throughout the book.
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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. Go online to check your answers.
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Online


Go online to check your answers to the questions at www.hoddereducation.co.uk/myrevisionnotesdownloads.
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Level coding


If you are taking GCSE Double Award Foundation-tier you need to study only the material with no level coding.


If you are taking GCSE Double Award Higher-tier you need to study the material with no level coding, plus the material with the purple H circle and the material with the orange cirle.


If you are taking GCSE Physics Foundation-tier you need to study the material with no bars, plus the material with the green F circle, and the material with the orange circle.


If you are taking GCSE Physics Higher-tier you need to study all material in the book, including the material marked with the green H icon.





My revision planner
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Motion graphs
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The live wire


11 Magnetism and electromagnetism


Magnetic field pattern around a bar magnet


Magnetic field pattern due to a current-carrying coil


Magnetic force on a current-carrying wire: the motor effect


Fleming’s left-hand rule


The turning effect on a current-carrying coil in a magnetic field
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12 Space physics


The Solar System


Artificial satellites


The life cycle of stars


Planet formation


The galaxies


Formation and evolution of the Universe


Red-shift


Cosmic microwave background radiation


Exoplanets


Planetary atmospheres


Space travel within our Solar System
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Glossary


Now test yourself answers and exam practice answers at
www.hoddereducation.co.uk/myrevisionnotesdownloads





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 iv–vii 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, 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 www.hoddereducation.co.uk/myrevisionnotesdownloads




•  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 at www.hoddereducation.co.uk/myrevisionnotesdownloads




•  Try 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, typical mistakes and key terms.



•  Check the time and place of your examination.



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



•  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
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Time:…………………
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GCSE Physics Paper 2


Date:…………………
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GCSE Physics Paper 3A


Date:…………………


Time:…………………


Location:…………………


GCSE Physics Paper 3B


Date:…………………


Time:…………………
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1 Motion



Motion in a straight line


The distance between two points is how far they are apart.


Displacement measures their distance apart and specifies the direction.


In the same way, speed is the rate at which distance travelled changes with time, but velocity is the rate of change of displacement with time.
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Suppose Jo walks around the three sides of the sports pitch shown in Figure 1.1 in a time of 250 seconds.
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Exam tip


These formulae must be memorised.
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She has travelled a distance of 400 metres. But her final displacement is 200 m to the right of the starting position.


Her average speed is given by:
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The rate of change of speed with time is defined by the equation:
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Rate of change of speed is measured in m/s2.


Rate of change of speed has no direction since speed has no direction.


If the rate of change of speed is constant, then average speed can be calculated from the formula:
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Exam tip


These formulae must be memorised.
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Her average velocity is given by:


[image: ]


If the starting position and finishing position are the same, then the total displacement will be zero and hence the average velocity must be zero also.


Acceleration is defined as the rate of change of velocity with time. The definition can be written as an equation:
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or
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where a is the acceleration in m/s2
u is the initial (starting) velocity in m/s
v is the final velocity in m/s
t is the time taken in seconds
∆v = change in velocity in m/s


If the acceleration is constant, the average velocity can be calculated using the formula:
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A positive acceleration means the velocity is increasing, while a negative acceleration means a decreasing velocity or retardation.
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Exam tip


These formulae must be memorised.
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Table 1.1 represents an acceleration of 2 m/s2. Every second the velocity increases by 2 m/s.


Table 1.2 represents an acceleration of –2 m/s2. Every second the velocity decreases by 2 m/s.




[image: ]






[image: ]




[image: ]





One of the prescribed practicals (P1) that you are required to carry out involves using simple apparatus, including trolleys, ball bearings, metre rulers, stop clocks and ramps, to investigate experimentally how the average speed of an object moving down a runway depends on the slope of the runway measured as the height of one end of the runway.


A possible approach is given below.
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Prescribed practical P1


Average speed


Method





1  See Figure 1.2. Set up a ramp against a small pile of wooden blocks (or books).



2  With a ruler draw two pencil lines on the ramp, one at the top and the other at the bottom, 1.0 m apart. This is the distance, x.



3  Measure the height of the ramp, h. This is the independent variable. The dependent variable is the average speed of a trolley moving down the ramp.



4  Allow a trolley to roll down the ramp, starting from rest at the upper pencil line and finishing as its wheels reach the lower pencil line.



5  For each height, h, ranging from about 1 cm to about 5 cm, time this motion a total of three times using a stop clock and record the results in a table such as shown on page 3.



6  Calculate the average time, t.
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Results


The average speed is approximately equal to x/t.
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The data in the table are typical of what might be obtained.





7  Plot the graph of average speed (y-axis) against height, h (x-axis). The line of best fit is a curve through the origin of decreasing gradient. The graph shows that the average speed is not proportional to h, but it increases with h in some (unknown) non-linear way.





Many possible approaches to this experiment are possible. For example, the timing may be done with light gates and a data-logger, and the data analysis and graph plotting might be done using suitable computer software.
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Vectors and scalars


A scalar is a physical quantity that has magnitude, but not direction. Examples are distance, speed, rate of change of speed and time.


A vector is a physical quantity that has both magnitude and direction. Examples are displacement, velocity, acceleration and force.


For every physical quantity you encounter in your GCSE course, you need to be able to state its unit and whether it is a scalar or a vector.
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Now test yourself





1  An athlete jogs five times around a rectangular track measuring 105 m by 150 m in a time of 850 s.





Calculate:




    (a)  the total distance travelled


    (b)  the athlete’s average speed.








2  A sports car can increase its speed from 3 m/s to 27 m/s in 8 s. Calculate:







    (a)  its rate of increase in speed, assuming it is constant


    (b)  its average speed


    (c)  the distance travelled during the 8 s its speed was increasing.








3  A marble takes 3.7 s to roll down a runway of length 100 cm starting from rest.







    (a)  Calculate:








(i)   the marble’s average speed



(ii)  the marble’s maximum speed



(iii) the rate at which the speed of the marble was increasing.







    (b)  What assumption did you make in parts (a)(ii) and (iii)?
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4  A car decelerates uniformly from 28 m/s to rest in a time of 7.0 s. Calculate:







    (a)  its retardation


    (b)  the distance travelled while it was slowing down.








5  (a)  Which of the following are vectors?
speed, distance, work, energy, power, time







    (b)  Explain why the sum of a 12 kg mass and an 8 kg mass is always 20 kg, but the sum of a 12 N force and an 8 N force is not always 20 N.
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Answers online
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Motion graphs


You need to be able to interpret distance–time and velocity–time graphs to solve questions of a mathematical nature. Here are some essential ideas which you must remember:





•  The gradient of a distance–time graph represents an object’s speed.



•  The gradient of a speed–time graph represents an object’s rate of change of speed.



•  The area between a speed–time graph and the time axis represents the distance moved.
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•  The gradient of a displacement–time graph represents an object’s velocity.



•  The gradient of a velocity–time graph represents an object’s acceleration.



•  The area between a velocity–time graph and the time axis represents the displacement.
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Examples





1  A speed–time graph for a tractor is shown in Figure 1.3. Calculate:







    (a)  the distance travelled between times t = 0 s and t = 30 s


    (b)  the rate of change of speed between times t = 15 s and t = 20 s.
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Answer




    (a)  distance = area between graph and the time axis. Divide graph into two rectangles and a triangle as shown in Figure 1.4.
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    (b)  rate of change of speed = gradient of speed–time graph
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2  A pupil runs a race and the velocity–time graph for the race is shown in Figure 1.5. Calculate:







    (a)  the length of the race


    (b)  the acceleration during the first 4 seconds.
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Answer





(a)  displacement = area between v–t graph and the time axis
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(b)  acceleration = gradient of velocity–time graph
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3  Jim runs home from school each day. The graph in Figure 1.6 shows part of his journey.







    (a)  How far from school is Jim after 15 seconds?


    (b)  What is Jim’s steady speed during the first 15 seconds of his motion?


    (c)  Describe the motion during the last 10 seconds of the journey.


    (d)  Calculate Jim’s average speed for the entire 25 seconds of the journey.
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Answer





(a)  At t = 15 s, distance to school is 60 m.



(b)  [image: ]




(c)  Jim is stopped for the last 10 s.



(d)  [image: ]
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You should also remember that the average velocity along the straight part of a velocity–time graph is the average of the velocities at the start and end of the straight line. This is tested in question 4 in the exam practice at the end of this chapter.
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Exam practice
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1  A soldier marches 15 metres due east, then turns and marches 30 metres due west. He turns again and marches 30 metres due east. The total time taken is 25 seconds. Calculate:







    (a)  his final displacement from his starting position


    (b)  the total distance marched


    (c)  his average speed over the 25 seconds


    (d)  his average velocity.








2  A graph of velocity against time for a golf ball is shown in Figure 1.7.







    (a)  Use the graph to find the deceleration of the ball.


    (b)  How far does the ball travel in 6 seconds?
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3  A father runs a 200 metre race against his son. Both start from the same position. The father gives his son a start by not beginning to run until the boy is some distance ahead of him. A distance–time graph is shown for both father and son in Figure 1.8.







    (a)  How far ahead was the son when the father began to run?


    (b)  How far from the start did the father overtake his son?


    (c)  When the father finished the race, how far behind was the son?
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4  Car A and car B are in a race and their velocity–time graphs are shown in Figure 1.9.







    (a)  How far has car A travelled after 12 seconds?


    (b)  How far apart are the two cars after 12 seconds?


    (c)  Calculate the average velocity of car B.
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5  Maureen cycles to school each day. The graph in Figure 1.10 illustrates her journey. Use the graph to calculate her speed for the last part, BC, of the journey.
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Answers online
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2 Forces



Balanced and unbalanced forces


Force is a vector — it has both size and direction. The size of the force is measured in newtons (N). In diagrams a force is represented by an arrow.


Equal forces acting in opposite directions are balanced. Balanced forces do not change the velocity of an object. This is summed up in Newton’s first law:




A body stays at rest, or if moving it continues to move with uniform velocity, unless an unbalanced force makes it behave differently.
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Exam tip


This law must be memorised.
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Practical


Newton’s first law


To demonstrate Newton’s first law we use a linear air track and blower (to minimise friction), a glider and interrupt card, two light gates, a data logger and a computer (see Figure 2.1).
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Method





1  Set the linear air track on a flat bench and adjust the feet on the air track to make sure that it is level.



2  Measure the length of the interrupt card and enter this in the data logger.



3  Connect up the light gates so that they measure the velocity of the glider at two points.



4  Give the glider a gentle push so that it passes through both light gates.



5  Confirm by looking at the results that the velocity does not change between the two positions of the light gate and so the glider is obeying Newton’s first law of motion.



6  Repeat for other velocities and positions of the light gates.
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Unbalanced forces will change the velocity of an object. Since velocity involves both speed and direction, unbalanced forces can make an object speed up, slow down or change direction. This is summed up in Newton’s second law:




The acceleration of a body is directly proportional to the force applied to it and inversely proportional to the object’s mass.





Newton’s second law can be written as an equation:
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Friction is a force which always opposes motion.
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Exam tip


The equation F = ma and the definition of friction must be memorised.
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Practicals


Relationship between force, mass and acceleration


Apparatus





•  runway



•  light gate and data logger



•  trolley



•  pulley masses



•  string



•  balance



•  double interrupt mask





Experiment 1: Keeping the mass being accelerated constant





1  Prepare a table for results as shown on page 9.



2  See Figure 2.2. To compensate for friction, tilt the runway until the trolley moves with a constant speed after it is given a gentle push.



3  Screw the clamped pulley to the end of the bench.



4  Attach a length of string to connect the end of the trolley to a slotted mass carrier and pass the string over the clamped pulley.



5  Position the light gate in such a way that the mask on top of the trolley passes through it without hitting anything and passes through it before the masses on the end of the string hit the ground.



6  Use the light gate to measure the acceleration of the trolley for various masses on the mass carrier from 100 g to 600 g, repeating each measurement two times and taking an average. Remember, each 100 g mass is equivalent to 1 N.



7  Find the weight of the masses and record this as the value for the resultant force F.



8  Plot a graph of acceleration (y-axis) versus force (x-axis).
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A graph of mean acceleration (vertical axis) against resultant force (horizontal axis) gives a straight line through the origin (Figure 2.3), showing that the acceleration is directly proportional to the resultant force, when the mass being accelerated is constant.
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Experiment 2: Keeping the accelerating force constant





1  Prepare a table for results as shown below.



2  See Figure 2.2. To compensate for friction, tilt the runway until the trolley moves with a constant speed after it is given a gentle push.



3  Screw the clamped pulley to the end of the bench.



4  Attach a length of string to connect the end of the trolley to a slotted mass carrier and pass the string over the clamped pulley.



5  Position the light gate in such a way that the mask on top of the trolley passes through it without hitting the light gate and passes through it before the masses on the end of the string hit the ground.



6  Choose a suitable value for the driving force provided by the falling weights, e.g. 500 g (5 N).



7  Use the light gate to measure the acceleration of the trolley for various masses of trolley by either adding slotted masses to the trolley or stacking trolleys on top of each other.



8  Repeat each measurement and calculate the mean acceleration.



9  Plot graphs of (a) acceleration (y-axis) versus mass of trolley (x-axis) and (b) acceleration against 1/mass.
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A graph of mean acceleration (vertical axis) against 1/mass (horizontal axis) yields a straight line through the origin (Figure 2.4) showing that the acceleration is inversely proportional to mass (or directly proportional to 1/mass) when the accelerating force is constant.
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Examples





1  Calculate the force needed to give a car of mass 900 kg an acceleration of 0.5 m/s2.
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