
ACTIVITY - DESIGNING A COLONY SHIP
Designing a Colony Ship: A Thought Experiment  

Congratulations! You have been selected to design the very first colony ship to go to Mars. The ship needs to carry a 
hundred people for the eight-month journey from Earth. The doctors at NASA tell you that you cannot leave people in 
zero gravity for so long, their bones may become too weak to support them once they land. You have to make gravity 
onboard your ship. However, this isn’t Star Trek and you don’t have any “gravity plates”.

What can you do? Here are some hints to get you started.
Try this little experiment outside. Get a small pail with some rope tied to its handle. Fill it less than halfway. If you just • 
turn the pail upside-down, all the water will fall out. But, what happens when you swing a bucket of water in horizontal 
circles? Look at the surface of the water. 
Now try this: hold the bucket out to your side and spin it quickly in a vertical circle. If you move it fast enough, the • 
water will stay in the bucket, even when the bucket is upside-down or sideways! (It might take a little practice.
Now, imagine that instead of water, there are tiny people in the circling bucket holding small books.  What direction • 
would the books fall if they were just let go? Would they fall towards the bottom of the bucket, or toward the top? 
Whatever way the books fall is the direction of the artificial “gravity” that they feel.

 
How the bucket trick works: 

The water stays in your bucket, because whenever you spin 
something, you always need to pull it toward the point you’re spinning 
it about. Otherwise it would continue in the direction of its original 
velocity. You pull the pail inwards, so the water in it gets pushed in, 
against its bottom. Gravity always pulls the water down, but your 
spinning keeps the water moving around the center. If you spin the 
bucket at the right speed, the water stays in place with respect to 
the bucket, even when it’s upside down.

Do you have a design idea now? Read on for one possible 
answer:
The simplest way we know to make artificial gravity is to spin the 
ship. The spinning will cause everything to fall toward the outer hull 
of the ship, acting like gravity, which makes the NASA doctors and 
the colonists happy since the food will not float away when they 
eat!

Here are a few more things to think about when designing your colony ship:
How can you control the strength of the artificial gravity? (The faster the spin, the stronger the gravity will be.)• 
What should be the shape of your ship? Does it matter, in terms of the artificial gravity system? (Hint: we want gravity • 
to act as uniform as possible for everyday life on the ship.)
Where will the artificial gravity be strongest in your ship? Where will it be the weakest? Why? (Hint: If you get dizzy • 
on a playground merry go round, where would you stand to avoid the problem?)
Imagine that your ship is hollow and you stand on one side of the inside. You’d be held by the artificial gravity, so • 
everything would seem normal. Then imagine you asked a friend to go stand on the far side of the ship. He’d appear 
upside-down to you! Why wouldn’t he fall? (Hint: think about Australians.)

There are many other questions to think about when designing an artificial gravity system for a space ship. For 
example: 

How fast should the ship spin? 
Where do you put your communications antenna, which always needs to point to the Earth, even when your ship is 
spinning? 
Will the colonists feel any sideways motion from the spinning, or will it all be “down” to the edges of the ship? 


