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From rocks to rockets


The tools we use have changed enormously 


in the 300,000 years or so since humans 


appeared on this planet, but not the rules 


that govern how they work.


The laws that help launch a flint-tipped 


spear into the air also act on a rocket racing 


to escape the pull of Earth – and can bring 


them both back down again!


Scientists say the universe is about 13.8 billion years 


old. No one is sure how it started or why. That remains 


a puzzle with some pieces still missing.


However, clever detective work over thousands of years 


has revealed many rules that govern the way things work 


on Earth, as well as in space and far beyond.


Scientists call these rules ‘laws’, and they apply to most 


forms of matter (almost everything in the universe with 


some small exceptions) and energy. (Some 


very


 small 


exceptions as you can read on the right.)


But this book is about bigger things. Things we can touch, 


hear, see, monitor and measure. From mice to meteors, 


rats to rockets and from cars to stars and whirling 


galaxies, you can find these laws in action.


Put simply, these rules, rule. Knowing them, we can plan 


the path of a probe to Mars, land humans on the moon, 


listen for signals from far-off stars, and so much more.


So, do you want to know the secrets of the universe? 


Then jump aboard with me and my furry friends 


Hattie and Ratley. Grab a seat, strap yourself 


in, and get ready to Feel the Force!


Greetings! I am Sherlock 


Ohms, the super 


scientific detective. 


Join me on a rocket-


powered ride in search 


of the secrets of 


the universe!


Your Mission:  


The Case of the 


Elusive Laws


This symbol 


means there is 


an exciting, safe 


experiment you can 


do at home to help 


reveal the rules of 


the universe!


Do try 


this at 


home
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Bang on!


The ‘Big Bang’ is a name given to the idea that 


the universe and everything in it was born from a 


massive explosion 13.8 billion years ago. A super-


hot, super-dense dot of energy, smaller than an 


atom – known as a ‘singularity’ – suddenly 


expanded billions of times in a sliver of a second, 


eventually creating matter, light and time, as well 


as leading to stars, planets, galaxies, dinosaurs, 


grannies, sandwiches, teachers – and YOU!


What’s the big idea?


Scientists call an idea like the ‘Big Bang’ a 


‘theory’ – something that they think might well 


explain what has happened, but cannot yet 


prove. Instead, they look for evidence to 


support their ideas by carrying out experiments 


and making observations. As you will find from 


reading the comic strip ‘Theory Tales’ in this 


book, even some superstar scientists’


ideas are not always correct!


A sizeable problem 


The universe is vast. No one knows its 


shape, but best guesses put it about 


900,000,000,000,000,000,000,000 


kilometres wide. This is a million billion 


times the distance from the Earth to the 


sun. At the other end of the scale, the 


smallest thing in the universe is a million 


trillion times tinier than the nucleus of 


an atom. At super-small sizes and 


super-fast speeds close to those of light, 


the rules revealed in this book break 


down. Different rules apply, but we don’t 


yet know what they are. Page 56 has 


more on this mystery!
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People have been seeking the secrets of 


the universe for thousands of years. The 


first humans on the hunt for clues were 


most likely simple stargazers struggling  



to make sense of what they saw.


The Appliance of 


Science: Physics


From 


these baffled 


beginnings, a branch 


of science arose that 


sought to explain how and 


why objects and energy 


behaved in the ways they 


did without bringing 


in religion or 


superstition.


Today, we 


call this sort of 


science ‘Physics’, from 


an ancient Greek word 


meaning ‘knowledge 


of nature’. 


From a slow 


start, thousands of 


years ago, physics fizzed 


and grew into an impressive 


understanding of the universe 


with many different subjects. 


Motion, magnetism, light, 


sound, electricity, energy, 


heat - all fell into the 


field of physics.


Then, just 


over a hundred years 


ago, some shattering 


discoveries and some really 


big thinkers took the subject 


to a second level, with new 


rules needed as well 


as masses of mind-


boggling maths.


Those earlier 


pioneering discoveries 


we call Classical Physics, 


while the new science of 


the super-tiny, super-fast 


or super-heavy is known 


as Modern Physics.


They are 


both in this book, 


with Hattie and 


Ratley here to show 


you where to find 


them.


Only natural


The ancient Greeks and others did a lot of looking at 


nature. As a result, physics, along with biology (the study 


of living things) and chemistry (the study of matter and 


chemicals and how they interact), are known as ‘natural 


sciences’. However, the laws of physics ultimately govern 


everything. The way Ratley moves as he goes about his life, 


his body temperature, and what and how he can see and 


hear are all subject to the laws of physics. Hattie’s food is  


a form of chemistry, but the energy it provides follows  


the laws of physics. It’s physics first, every time!















7


Modern Physics


This is the physics of the future, as we seek a single secret 


law that brings together everything that exists in the 


universe, from the smallest sub-atomic particles to black 


holes and beyond. Bend your brain from page 56 onwards.


What’s up, doc?


In some countries, medical 


doctors are known as 


physicians. The name 


has the same source as 


‘physicist’ – scientists who 


study physics. Confusingly, 


pass the right exams at 


university and you can 


also become a doctor 


of physics!


Great face for physics


With his wild white hair, 


German-born boffin Albert 


Einstein is often how people 


picture a scientist. Albert was 


an exceptional egghead whose 


incredible ideas paved the way 


for much of Modern Physics. 


Some of his predictions are  


only now being proved true over 


100 years on! (See page 56.)


Classical 


Physics


KINETICS 


and STATICS are 


the physics of objects 


in motion (kinetics) and 


at rest (statics). Learn 


the laws from page 14 


onwards.


ACOUSTICS 


is the physics 


of sounds and 


waves. The rules are 


revealed from page 28 


onwards.


THERMODYNAMICS 


is the physics of 


energy in its many 


forms, including heat, 


work and temperature. 


See page 30 onwards.


OPTICS 


is the physics 


of visible light, along 


with ultraviolet light 


and infrared radiation. 


See the light from 



page 42 onwards.


ELECTROMAGNETISM 


is the physics 


that brings together 


electricity, magnetism 


and radiation. Enter the 


field from page 44 


onwards.


DYNAMICS


is the physics of 


forces, which includes 


pushes and pulls. Seek 


out the secrets from 



page 10 onwards.


P


u


s


h


P


u


l


l
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YOUR 


GRAPHIC 


GUIDE TO 


PHYSICS


EARLY HUMANS SPENT THE LONG 


NIGHTS STARING AT THE STARS IN 


WONDER...


THE SUN RISING AND SETTING, ALONG 


WITH THE MOON’S PHASES, HELPED DIVIDE 


UP TIME ACROSS THE YEAR...


MANY ANCIENT CULTURES THOUGHT THE 


SUN, MOON, STARS AND PLANETS WERE 



GODS AND GODDESSES.


SOME BELIEVED THESE HEAVENLY 


BODIES SHAPED THEIR LIVES - THIS 


IS CALLED ASTROLOGY.


RA THE SUN GOD WAS THE ANCIENT 


EGYPTIANS’ ‘GO-TO’ GOD.


‘MOON’ GIVES US THE WORD ‘MONTH’.


Shall I see you next 


full moon?


I’m a sun-worshipper.


Me too, 



dude!


Do you think 


horoscopes work?


Yes, unless 



it’s cloudy...


I believe him!


No, but then I’m 



a Pisces and 


naturally 


sceptical.


Me too - and 


I’m a Pisces 


and naturally 


sceptical.


Hey, I think I might 



have invented the 


actual science 


of astronomy!


That must 


be right.


THE ANCIENT GREEKS BUILT ON THIS 


KNOWLEDGE, NAMING THE PATTERNS 


OF STARS THEY SAW IN THE SKY.


THE ANCIENT BABYLONIANS


*


 IN THE 


MIDDLE EAST BEGAN RECORDING 


THE STARS ONTO CLAY TABLETS.


MANY ANCIENT GREEK THINKERS HAD SOME GREAT IDEAS...


THIS CONSTELLATION IS KNOWN TODAY 


AS ORION.


*


ABOUT 3,000 YEARS AGO


You’re 


a star!


Yay!


Yay!


Let’s call 


it ‘Derek’!


Hmm... try again...


The stars 


are natural


, 



not gods.


The sun is a 


large fiery mass.


The Earth is a sphere 


and revolves around 


the sun.


SORRY. IT’S MADE OF MATTER AND ENERGY. (SEE PAGES 20–21 AND 30–31.)


Goat’s 


cheese 


with figs is 


delicious!


HOWEVER, ONE OF THEIR MOST FAMOUS THINKERS AND TEACHERS, PLATO



*


, MADE AN ASTRONOMICAL ERROR...



HE HAD NO PROOF BUT BECAUSE PLATO WAS GREAT-O EVERYONE SIMPLY BELIEVED HIM... PLATO’S EVEN-MORE-FAMOUS PUPIL, ARISTOTLE, AGREED WITH HIM ABOUT EARTH’S 


POSITION, AS WELL AS ADDING MANY MORE MISTAKES OF HIS OWN...



*


428-348 BCE


The Earth is at the centre of 


the universe and everything 


else orbits it on invisible 


crystal spheres.


The universe is made of 


four elements: earth, air, 


fire and water.


Aren’t they 


beautiful?


Yes, I’ve taken  



a shine  



to them.


THEORY  



TALES


THALES OF MILETUS


624-547 BCE


ANAXAGORAS


499-428 BCE


ARISTARCHUS OF SAMOS


310-230 BCE


NAME AND


DATE UNKNOWN
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