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At your first rock-


climbing lesson ...


Do you know 


what is trying to 


pull me down?


It’s me – 


gravity!















CONTENTS


FORCES


WHAT ON EARTH IS PHYSICS? 4


FORCES  


GRAVITY 6


WEIGHT LOSS FOR ASTRONAUTS 


Weight 8



THE SAD STORY OF THE  


SANDPAPERED SKATEBOARDER


 


Friction 10


TROUBLE WITH SUNKEN TREASURE 


Buoyancy 12


TREASURE CHESTS 


Wedges and levers 14



RESCUED FROM THE ROCK FACE! 


Pulleys 16



THE HUMAN CANNONBALL RETURNS TO EARTH 


Air resistance 18



MEET THE MAGNETS  


Magnetism 20



EXPLORING MAGNET EARTH 


Magnetic poles 22



CAR CATASTROPHE! 


Magnetic attraction and materials 24



HOW A MAGLEV LEVS 


Magnetic repulsion 26



TOKYO’S TRANSPARENT TOILETS 


Transparency and opacity 36



ISAAC NEWTON AND THE SCIENCE OF COLOUR 


COLOUR AND LIGHT 38



HOW TELESCOPES CHANGED THE UNIVERSE 


Magnification 40



THE MIRROR-IMAGE EXPERIMENT 


Reflections 42


Energy and light



ENERGY 


Types of energy 28



THE FASTEST THING IN THE UNIVERSE 


Light energy, air resistance 30



DAWN PATROL 


Sunlight 32



THE DIFFICULTY OF FINDING A MATE  


(IF YOU’RE A FIREFLY) 


Light sources 34


Sound science


SOUND  


What is sound? 44



THE BANG THAT WAS HEARD AROUND  



THE WORLD 


Sound volume 46



CALLING (REALLY) LONG-DISTANCE 


Sound and distance 48


INSTRUMENTS TO MAKE AT HOME 


Pitch 50



MEET THE FOLEY ARTIST 


Making sound effects 52


Electricity



WHAT IS ELECTRICITY? 


Electricity 54



THE ELECTRON RACETRACK 


ElectricAL circuits 56


DANCING ON THE ELECTRIC CARPET 


Static electricity 58


PEDAL HARDER, THE LIGHTS ARE GOING OUT! 


Electrical energy 60


Glossary 62


Index 64















4


What on earth is physics?


Physics is the part of science that tries 


to understand how the universe works. 


Physicists study what things are made of 


and how they behave.


Actually, it is not that different. Those 


two are being reminded of how they are 


expected to behave (but aren’t). Physics 


is the rules for how we can expect the 


universe to behave. 


Is that ‘behave’, as in something you MIGHT Is that ‘behave’, as in something you MIGHT 



have to be reminded about?have to be reminded about?



RULES FOR  


THE UNIVERSE


One book containing all the rules for 


how the universe behaves would be 


too big to fit in your school bag. In 


this book we have kept to the most 


important subjects in physics.


FORCES


Forces are pushes and pulls. The most 


important force is the one keeping your 


feet on the ground right now: gravity 


(see pages 6–7).


Without gravity


With gravity


Forces come in  


twos. Gravity pulls 


you down towards 


Earth, but Earth 


pushes back. (This 


is what stops you 


sinking into  


the ground.)


Will you two 


BEHAVE?
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LIGHT


If you are reading this, you are 


using light to see the words on the 


page. Physics explains how light 


is made and how it travels (see 



pages 28–43). Physicists have also 


investigated forms of light that 


show us things we cannot normally 


see, such as X-rays.


SOUND


What is sound and how does it move from 


the place it begins to our ears? Physics 


can tell you (see pages 44–53)! It can 


even work out how loud a sound would 


have to be to circle the world for five 


days (see pages 46–47).


This is one way to  


show an atom’s structure 


– there are other ways 


of modelling it.


I really do 


wish I hadn’t 


seen that.


Really loud


BANG!


Nucleus 


(protons and 


neutrons)


Wa-hoo!


Wee!


Woo!


Electron


ELECTRICITY 


Most of us use electricity every  


day. Usually we cannot see it, but 


physicists have worked out the rules 


of electricity. To do this they had to 


investigate atoms, the tiny building 


blocks everything is made of. An atom is 


made up of electrons whizzing around 


protons and neutrons in its nucleus.  


For more about atoms, turn to page 54.
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FORCES


GRAVITY


One of the biggest subjects in physics 


is forces – and we’re going to start 


with the most-important force around: 


gravity. You can’t see gravity – but it is 


always there ...


At your first rock-


climbing lesson ...


Gravity is there when you give 


someone an ice-cream cone ...


Helping you reach warp speed 


down a skate ramp ...


... and without gravity, roller 


coasters wouldn’t roll.


SOMETHING is 


trying to pull 


me down!


Yep – 


that’s 


me.


Voice of gravity


Voice of gravity


Voice of gravity


Voice of gravity


Woo-hoo!


FASTER! 


FASTER!


This might  


be a bit TOO  


fast ...


Here you are. 


Ooops!


TOPPLE!


I get a lot 


of ice cream 


this way.


AAAAH!


This is fun, 


though.


I like to  


help out at 


the funfair.
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what is gravity?


Gravity is a pulling force between two 


objects. All objects have gravity, but the 


strength of the pulling force depends on 


the object’s mass. (An object’s mass is the 


amount of matter it contains.) 


Gravity and distance


Many forces require objects to be touching – like 


when you push down on bicycle pedals, for example. 


Gravity, though, can act across an empty space. 


An object’s gravity gets weaker with distance.  


The further away you are, the less gravity you feel.


Gravity is really weak


Compared to other forces, gravity is really weak. Even a 


force which physicists call 


‘


the weak force


’


 is stronger than 


gravity. In fact, the weak force is: 


100,000,000,000,000,000,000,000,000 


times stronger than gravity. The only reason we feel Earth’s 


gravity so strongly is because Earth has so much mass.


Because Earth has the biggest mass 


of anything near us, Earth pulls at 


us with more gravitational force 


than anything else.


It’s true –  


   I’m the biggest  


massyou’ll 


ever meet.


Lots more mass = much 


stronger gravity


More mass = 


stronger gravity


Less mass = 


weaker gravity
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