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Preparing the Body:- G Forces 

 
At the end of this activity pupils will be able to discuss how Astronauts use forces to 
simulate the effect of launch and landing on their bodies when preparing to go into space. 

 
 

OBJECTIVES 
 

At the end of this activity pupils will be able to discuss how Astronauts use forces to simulate the effect of launch and landing 
on their bodies when preparing to go into space. 

 
 

 

RESOURCES 
 

The activity below will take 20 - 30 minutes to complete. There are extension activities and other suitable 
resources detailed below that complement the activity. 
 

Pupils should work in pairs to complete the activity and each pair requires: 

• a 15 cm piece of elastic 

• 1 ping pong ball 

• scissors and sticky tape. 
 
 

A PowerPoint file is available for use but is not mandatory. The slide numbers following the titles below relate to this file.  
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Forces (slides 2-4): 

• When we travel to space there are many different forces that the body experiences. A force can be either a push or 

a pull. 

• What forces do pupils think astronauts experience when travelling to and from space and whilst on the International 

Space Station? 

• Astronauts and forces: 

• On launch the astronaut in the spacecraft is pushed into space by powerful rockets. The rocket thrust is what 

overcomes gravity at the surface to get the ship into orbit. 

• The astronaut is pushed or squeezed down into their seat as the rocket fires and accelerated from the 

launchpad. The force astronauts feel when launching in the Soyuz is 3 to 4 times what we feel on the surface of 

the Earth. 

• The rocket itself will experience air resistance and friction as it moves through the atmosphere.  

• The same applies when astronauts return to Earth as their spaceship falls towards the ground they are again 

pushed into their seats by a force that is 3 to 4 times that on the surface. 

• Once in space, astronauts will float around experiencing weightlessness or “zero-G”. It is important to 

emphasise that this is not the absence of gravity. Standing on the surface of the Earth we feel the downwards 

pull of gravity. However when in space astronauts float around along with the contents of the spaceship or the 

ISS. The ISS is actually falling constantly around the Earth. 

 

Training for Space (slide 6): 

• There are lots of technical aspects of a mission to the ISS that astronauts train for. They will learn about how to run 

different experiments that are on board and how to maintain the station’s systems. As part of their preparation they 

will also spend time on their health and fitness. In particular astronauts can prepare for the experience of launch and 

landing. 

• The forces on the body on launch and landing can cause various effects and in some extreme cases lead to 

unconsciousness. Astronauts can understand how they react to these effects and how to counter them by being 

spun in a centrifuge. By building up experience at different G-levels on a centrifuge, astronauts can improve their 

tolerance and have a clear idea of how their body reacts under different stresses. In practice they can also wear a 

“G-suit” which helps to prevent loss of consciousness. 

 

ACTIVITY 

 

Teacher demonstration 1: to demonstrate the idea of what happens when you spin a bucket or cup 

of water. 

 

Either do this yourself for the class or select a clip from YouTube or similar site using the search “centripetal force 

demonstration”. 
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Pupil activity 1:  

Pupils should work in pairs to complete the activity and each pair needs a set of the resources outlined above. 

• Pupils should attach one end of the elastic to the ping pong ball using sticky tape. They should make this very 

secure. 

• Ensuring each pair has plenty of space, each member of the pair should take a turn spinning the ball on the end of 

the elastic. They should start slowly and then get faster and faster. 

• Ask the pupils to pay close attention to what is happening as you will record their observations. 

• Pupils will observe that the faster the ball spins, the longer the elastic stretches. The faster the ball spins, the greater 

the force on the ball. 

 

Teacher demonstration 2: using a ball and elastic set up, spin the arrangement around. 

• Ask the pupils to point in the direction the ball will travel if you let go when the ball is at the top.  

• They will point upwards if they think the force is pushing out from the centre along the string or to the side 

(depending on which way you’re spinning the ball). 

• When you let go the ball will continue in a straight line at the same speed it had when you were spinning it.  

• There is nothing now to keep it in a circle. Demonstrate this for the pupils. It may be difficult to time the release for 

the top of the circle. 

Can the pupils think of any other examples of where things are spun quickly? This could include roundabouts, 

fairground rides, swivel chairs. 

 

Pupil activity 2: 

• Ask the class to stand up and spread out around the room. Give them a countdown get them to jump as high as 

they can. If pupils are unable to jump then you can ask them to throw a ball up into the air and catch it.  

• This is what 1G feels like. Astronauts experience 3 to 4 G, what would that feel like? 

• It would be very uncomfortable. It would be like trying to jump when someone strong is pushing down on your 

shoulders. 

• Astronauts experience this at launch and landing but only for a few minutes at a time. 

A centrifuge that astronauts use to train has a large motor in the middle with a person on the end of the arm inside a 

capsule. A medical team monitors them and the faster they spin the higher the G-forces they experience. 

  


