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The Space Junk Problem
Since the 1950s, people have been exploring 
space by launching satellites and rockets. Now 
each time these are launched, parts can break 
off and be left behind in space. There are also 
countless inactive satellites still orbiting the planet 
contributing to space junk. 

So why is this such a problem? Well it makes 
launching any new technology into space very 
difficult as scientists need to account for possible crashes; this makes planning a rocket’s 
course tricky. Also, the orbiting debris could crash into the International Space Station (ISS) 
where astronauts live, so scientists make calculations and plan the space station’s movements 
to avoid this disaster. This problem is growing as companies like SpaceX and Amazon are 
planning to launch thousands more satellites in the near future and they seem to be on track, 
find out more here! This means that even more calculations and careful movements will need 
to be taken and that the problem is not being tackled effectively.

Can you think of any possible solutions to this challenge? Write or draw your ideas below; it 
could be the answer to this ever-growing problem.

To learn more about this problem, click here!

https://www.bbc.co.uk/news/science-environment-55775977
https://www.nhm.ac.uk/discover/what-is-space-junk-and-why-is-it-a-problem.html
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Space Junk and Repurposing
Think about all the unused circuit boards, wire and metal left behind by space junk. This could 
really help with the shortage of resources in creating new electronics. The short-sightedness 
that led to the space junk problem is happening all across the world. People historically have 
had a “single use” mindset, like with plastic straws and fossil fuels. We are only now realising 
the extent of the damage we have done to the planet. This would not have been such a 
problem if we reused or repurposed unwanted items. 

“Repurposing” means giving something a new or different purpose, rather than throwing it 
away – like turning an old t-shirt into a bag, or taking a cardboard packing box and turning it 
into a den. Do you have any old toys or clothes that you could repurpose? Talk to your adult 
about it and give it a try! 

Here are some ideas to help you out:
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Space Junk, Circuit Boards and Logic Gates

We mentioned that circuit boards are often left behind as space junk, so let’s learn a bit 
about circuit boards and logic gates. 

Circuit boards are created by a 
process known as “etching”. This 
means taking a circuit board with 
printed connections and dipping 
it into a chemical bath, which 
takes away excess copper, leaving 
behind a board that components 
can then be attached to. 

This attaching is done by a process 
known as “soldering” and it 
involves using special wire that 
melts at the touch of a tool called 
a soldering iron, which looks like a 
pen.

The following activity may particularly help learners working towards Forces, Electricity and 
Waves Fourth Level outcomes, but anybody can give it a go!

By contributing to investigations into the properties of a range of electronic components, I 
can select and use them as input and output devices in practical electronic circuits. 

SCN 4-09b 

Using my knowledge of electronic components and switching devices, I can help to 
engineer an electronic system to provide a practical solution to a real-life situation. 

SCN 4-09c
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Many circuit boards work by applying “Boolean logic”, which is a fancy way of saying that 
the boards will only work under specific conditions. These conditions work using logic gates 
and there are many different types; we will focus on the AND, OR and NOT logic gates:

The AND gate takes 2 inputs indicated on the left hand 
side of the diagram and produces a single output. 
This requires both inputs to be on - imagine having 2 
switches to open a door and that both must be pressed 
to do so. In Boolean logic, on is indicated by 1 and off 
by 0. So for an AND gate to work two 1 signals must be 
received. 

The OR gate is similar to the AND in that it too takes 2 
inputs and produces a single output, however only one 
of these inputs needs to be on for the gate to produce 
a signal - this is like having multiple switches to turn on a 
single light, as is commonly seen in long corridors. 

The NOT is a little different as it only takes a single input 
and produces a single output. This gate reverses the 
signal passed to it, in other words it produces a signal 
if a switch is off. This kind of system is usually found in 
sensors where as long as a signal is passed to the gate 
the alarm remains off, like a laser sensor in a bank 
vault where the alarm will sound if the beam is broken 
(turning an on signal to off and triggering the NOT gate output).

Can you put the right gates into the diagram to power the light on the next page?
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Answers are on the next page!

If you want to learn more about Boolean logic and logic gates, click here! 

Create your own circuit board and test your solution here! 

We have collaborated with our Planetarium sponsors Leidos to create these learning 
materials. Leidos and Dynamic Earth both work to inspire people of all ages and backgrounds 
with an interest in the science of our world, with a strong focus on STEM (Science, Technology, 

Engineering and Maths) engagement. 

https://www.bbc.co.uk/bitesize/guides/zc4bb9q/revision/1
https://academo.org/demos/logic-gate-simulator/
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Answers


