
 

 

    

THE PHYSICS OF THE SMALLEST THINGS 

Team A – Annabel, Chris, Megan, Zuza 

 
To understand the physics of the small, you must first begin to learn about just how small things 

can be. This means starting to understand the scales and sizes of things around you, and how 
their size impacts their behaviour.  

 
WHAT DO WE MEAN BY SCALE? 

EXAMPLES TO GET YOU THINKING OF DIFFERENT SCALES 

Y O U R   M I S S I O N 

We want you to dive deep into the everyday physics of small objects. 

Before you start your project use this link to explore the scale of the 
universe and inspire you further!  https://htwins.net/scale2/ 

 Go and explore different scales of objects around you. You are free 
to go and adventure, research, plan and run experiments! You can 

choose one project question or a mixture of a few. 

Here are some good examples you could base your project on: 

➢ Do you see any patterns with certain sized objects or 
distances? 

➢ What’s the smallest thing you can think of, what’s the 
biggest? What do you notice about them? 

➢ Can you find a whole mix of different sized objects just by 
looking around your house? 

➢ Specific example - How many peas does it take to make up 
you? How many peas does it take to make up your favourite 
book? 

 

How to create your project 

We are keen to see imagination and 
creativity, as well as how you’ve 

thought about and experimented with 
scales through your project entry. You 

have complete freedom in terms of 
how you present it: 

- Poster 
- Presentation 
- Video 
- Drawings/schematics 
- Physical model 
- Comic strip 
- Any other way we can’t think 

of! 

When we are talking about the scale of objects, we are thinking about the 
different sizes of them and comparing them to the size of other things.  

Things in our universe can be really small and really big. Let’s think about the 
things that are small. 

Imagine standing next to a skyscraper building, you would be tiny compared to it!  

Atoms make up everything in our universe, including you. Think of atoms making 
up an object, much like sand grains make up a sandcastle. 

Thinking back to the skyscraper, compared to the atoms that are the building 
blocks of everything including your body, you are a skyscraper! 

 

When building a sandcastle 
there are around 

43 million 
grains of sand in your 

bucket 

Atoms in grain of sand 

120 quadrillion (a thousand 
million million) 

There are more 
atoms in an apple 

than grains of 
sand on the Earth. 
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How Does Sound Impact The World Around Us?

When an object vibrates it creates a sound wave. We can’t see sound waves with our eyes, but 
they are all around us. They travel through the air and into our ears so that we can hear them!

What is Sound?

YYoouu  ccoouulldd  ccrreeaattee  aa:
• Poster
• Video 
• Presentation
• Model 
Or anything else you can think of. 
WWee  ccaann’’tt  wwaaiitt  ttoo  sseeee  wwhhaatt  yyoouu’’vvee  lleeaarrnntt..

Here are some links to help you get started 
• Pitch – Bitesize Pitch
• Echolocation 

https://youtu.be/5GuaNA5qWw
• Noise Pollution 

https://youtu.be/bhryMSez34s

WWee  wwaanntt  yyoouu  ttoo  ssttaarrtt  iinnvveessttiiggaattiinngg  tthhee  
ssoouunnddss  aarroouunndd  yyoouu!!

Try thinking about patterns in sounds –
what sounds do you hear in the morning 
or at night? Are they loud or quiet, high 
pitch or low pitch?

YYoouu  mmiigghhtt  wwaanntt  ttoo  tthhiinnkk  aabboouutt::  
• What other animals use echolocation? 
• Are sounds louder or quieter 

underwater?  
• How might loud sounds affect 

animals? 

Your Mission!

Bats are an example of an animal that rely on sound. Because they hunt at night, the darkness 
makes it difficult for them see. By using echoes, bats can hear the sound that reflects from objects 
in front of them helping them to navigate and hunt. This is called echolocation. However, when 
there are multiple sources of sound within an area, it becomes noisy. The bats will struggle to move 
around and can’t hunt for food as they can no longer hear their echoes.

How Do Animals Use Sound?

By reflecting sound waves off  the bottom 
of  the ocean, scientists can create seafloor 
maps using echoes!

Pitch
Sounds can have a high pitch like a whistle 
or a low pitch like a drum.

High Pitch Low Pitch
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The volume of  a sound tells us how loud or 
how quiet it is. 

Loud QQuuiieett

Did You Know?
Dogs can hear sounds that we can’t! They are better at hearing high pitch sounds than humans.

Sound waves can bounce off different surfaces to create echoes. 
Scientists can use echoes to map the bottom of the ocean! 

Maps and Echoes Did You Know?
Sound travels faster in 
water than it does in 

air!

PROJECT COMPETITION 
TASK B

Supported by:

2021

https://www.bbc.co.uk/bitesize/topics/zxfrwmn/articles/zffc7nb
https://youtu.be/5GuaNA5qWw
https://youtu.be/bhryMSez34s


 

 

 
Stars are more than just dots of light in the night sky. The Sun is a star and there are 

billions and billions more just like it. They come in all different sizes and are incredibly far 
away from us. To understand just how big they really are, take a look at this: 

https://neal.fun/size-of-space/ 

Like people, stars are born, they grow old and they die. 
Stars are huge balls of very hot gases and they’re 

constantly being created and dying across the Universe. But 
unlike people, stars live for billions of years! 

So the stars that we see in the sky at night, and the Sun too, 
will all eventually burn through their fuel and die. But exactly 

what happens to them next depends on their size…  
 

Now that you know a little more about stars, we want you to explore further and create a 
project on any aspects of stars that fascinate you. You can focus on any stage of a star’s 
life, the whole life of a star or any other interesting things about stars you can find. You 

can present it in any way you like, for example: 
Poster   Video   Model   Comic strip 

For those of you who want to dive deeper into the topic, you may like to consider these 
questions and include them in your projects: 

 What is a star’s fuel? 
 
 What are these sudden violent 

explosions called and what do they 
leave behind? 

 Do larger stars live longer than 
smaller stars? 

 
 When will the Sun die and what will 

happen? 

YOUR TASK: 

BONUS QUESTIONS! 

The Life and Death of a Star 

Most stars, including the Sun, are small and they die gradually. But 
when stars much larger than the Sun run out of fuel, they blow 

themselves apart in a sudden violent explosion! 
These are the biggest explosions in space! (see for yourself: 

https://www.youtube.com/watch?v=aysiMbgml5g) 

A star needs fuel to live, exactly how a car needs fuel 
to move. When a star is born, it has a full tank of fuel. 
But as time goes by, the star will begin to use up more 
and more of its fuel until its tank becomes empty. This 

causes the death of a star! 
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