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A Material World


There are human-made objects all around us – big 


things and small things – that we use every day.


Each of these things is designed to do 


something – a bridge joins up bits of 


land that are separated by water or 


valleys, pianos make beautiful music and 


bubbles are, well, fun to chase and pop!


All these things are made from materials. 


This is the stuff that is squeezed, 


stretched, softened or hardened, blended 


into small bits, heated or cooled to form 


the object we want. But materials 


are very different: some are strong,



some are flexible . . . 


flexible


strong
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When engineers and scientists design something, they 


need to think about how the object they want to create 


works and choose the right material for the job. 


In this book, we’re going to 


throw all these very sensible 


ideas out of the window. What 


happens if you try to make 


something out of COMPLETELY 


THE WRONG MATERIAL? Let’s 


experiment and find out!


Bridges need to carry heavy 


weight from people or cars, 


so they are usually made from 


strong steel or concrete.


Musical instruments are played 


with our hands – they need to 


be easy to handle, so are often 


made of wood or metals.


Rockets blast into space, so need a 


material that can handle travelling 


very fast and getting extremely hot!


some crack easily . . .



while others can be heated up to really 



high temperatures without burning.















GRAVITY


Everything on our planet is pulled 


towards the centre of the Earth 


because of gravity, which gives 


objects weight. The bridge weighs 


something, which depends on what it 


is made from and how much of that 


material there is in the structure.


WEIGHT OF 


STUFF ON IT


People, horses, 


cars, vans and 


trains add even 


more weight to 


the structure.


WIND


When wind blows, it 


pushes and pulls against 


bridges – and to make things 


even more difficult, it keeps 


changing! You could have 


a light summer breeze or a 


strong storm, like a tornado.


Bridges


Bridges are a type of structure that we build so we can cross over 


water, valleys or jungles. Some only carry people, while you can drive 


cars and trains over others. Some bridges cross large distances with 


supports only at each end, some have extra columns to hold them up 


in the middle and others can even be hung from thick cables.


Bridges feel lots of different forces, 



such as the ones below.
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EARTHQUAKES


In some countries, faults 


in the Earth’s crust as 


well as volcanoes can 


cause the ground to 


shake violently.


Engineers combine all these different effects to calculate 


the forces a bridge feels. They look at how long the bridge 


needs to be and where it needs supports. Then they select 


materials strong enough to resist all these forces! 


The materials that we normally use are wood, 
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