
Welcome back,and welcome to new participants!
In Module 1.1, we started to explore the science around air and flight. We looked at air, 
aerodynamics, and the forces of flight.
In this Module, we will continue to explore air and flight, and look at the science around rockets 
ŀƴŘ ǘƘŜ ƭŀǿǎ ƻŦ ƳƻǘƛƻƴΦ ²ŜΩƭƭ ŦƛƴƛǎƘ ƻŦ ōȅ ǳǎƛƴƎ ǿƘŀǘ ǿŜ ŘƛǎŎƻǾŜǊ ǘƻ ƳŀƪŜ ƻǳǊ ƻǿƴ ǊƻŎƪŜǘǎΗ
[ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ ŀ ǎƘƻǊǘ ǾƛŘŜƻ ƻŦ ŀ ǊƻŎƪŜǘ ƭŀǳƴŎƘƛƴƎΣ ǘƻ ƎŜǘ ǳǎ ǎǘŀǊǘŜŘΦ
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[ŜǘΩǎ ǿŀǘŎƘ ŀ ǾƛŘŜƻ ŎƭƛǇ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ SpaceXCRS-12 Falcon 9 rocket, launching to the 
International Space Station, in mid-August 2017.
The SpaceXrocket lifts off with the Dragon cargo module, on its journey to the International 
Space Station. 
Dragon delivered more than 3000 kilograms of research equipment, cargo and supplies to the 
space station for NASA.
Supplies included a sweet treat for the astronauts: ice cream. Small cups of chocolate, vanilla 
and birthday cake-flavoured ice cream arrived in freezers. Freezers were reloaded with research 
samples for return to Earth when the Dragon spacecraft departed the station mid-September 
2017. 
More information about the NASA and the SpaceXCRS-12 mission is available online 
www.nasa.gov/spacex.
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Recap that Aerodynamics is the science of how air moves around things. It helps us to 
understand why different shapes move through the air differently.
²ƛǘƘƻǳǘ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŀŜǊƻŘȅƴŀƳƛŎǎ ǿŜ ǿƻǳƭŘƴΩǘ ƘŀǾŜ ǇƭŀƴŜǎΣ ǎǇŀŎŜ ǊƻŎƪŜǘǎΣ Ŧŀǎǘ ǘǊŀƛƴǎ 
and many other useful inventions.
Askstudents what they know or remember about aerodynamics and planes. Are the same things 
important for rockets? 

3



Lets recap on the four forces of flight. Lift, weight, drag, thrust.
Help students recognise the difference in the way the forces apply to rockets and planes.
On an aeroplane, LIFTopposes the WEIGHTof the plane.
On a rocket, THRUSTopposes the WEIGHTof the rocket, and LIFThelps to stabilise and stop the 
rocket from spinning. 
Although the same four forces act on a rocket as on an aeroplane, there are some important 
differences in the application of the forces:
1. On an aeroplane, the lift force is used to overcome the weight. On a rocket, thrust is used in 
opposition to weight.  On many rockets, lift is used to stabilise and control the direction of flight.
2. On an aeroplane, most of the aerodynamic forces are generated by the wings and the tail 
surfaces. For a rocket, the aerodynamic forces are generated by the fins, nose cone, and body 
tube. For both aeroplane and rocket, the aerodynamic forces act through the centre of pressure 
(the yellow dot with the black centre on the rocket figure) while the weight acts through the 
centre of gravity (the yellow dot on the rocket figure).
3. While most aeroplanes have a high lift to drag ratio, the drag of a rocket is usually much 
greater than the lift.
4. While the magnitude and direction of the forces remain fairly constant for an aeroplane, the 
magnitude and direction of the forces acting on a rocket change dramatically during a typical 
flight.
https://spaceflightsystems.grc.nasa.gov/education/rocket/rktfor.html  
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¢ƻ ƘŜƭǇ ǳǎ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎŎƛŜƴŎŜ κ ǇƘȅǎƛŎǎ ōŜƘƛƴŘ ŀ ǊƻŎƪŜǘ ƭŀǳƴŎƘΣ ǿŜ ƴŜŜŘ ǘƻ ƭƻƻƪ ŀǘ bŜǿǘƻƴΩǎ 
Laws of Motion. 
Sir Isaac Newton, a physicist and mathematician, published his three laws of motion in 1687.
bŜǿǘƻƴΩǎ [ŀǿǎ ŀǊŜ ŀ Ǿƛǘŀƭ ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ ƭŜŀǊƴƛƴƎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƳƻǊŜ ŎƻƳǇƭŜȄ ǇƘȅǎƛŎǎΗ 
We lookedclosely at once of the three laws of motion in the previous session (Module 1.1) ς
does anybody remember which oneΚ Lǘ ǿŀǎ bŜǿǘƻƴΩǎ оrd[ŀǿΗ ά9ǾŜǊȅaction has an equal and 
ƻǇǇƻǎƛǘŜ ǊŜŀŎǘƛƻƴΦέ
²Ŝ Ŏŀƴ Řƻ ǎƻƳŜ ŜȄǇŜǊƛƳŜƴǘǎ ǘƻ ŜȄǇƭƻǊŜ bŜǿǘƻƴΩǎ [ŀǿǎ ƻŦ aƻǘƛƻƴΣ ǘƻ ƘŜƭǇ ǳǎ ŘŜǎƛƎƴ ƻǳǊ 
rockets!
Extension:
Newton explained that when the forces acting on an object are balanced, there is no change in 
the way it moves.
When the forces are unbalanced, there is an overall force in one direction, which alters the 
ƻōƧŜŎǘΩǎ ǎǇŜŜŘ ƻǊ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƛƴ ǿƘƛŎƘ ƛǘ ƛǎ ƳƻǾƛƴƎΦ
Newton also emphasised the complicated relationship between objects and forces, which is due 
mainly to the effects of friction and air resistance. Without these forces, he concluded, the 
motions of objects are much simpler. So, his laws apply most obviously to bodies in space, such 
as planets and spacecraft, as there is no air or friction in space.
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This is also called - The Law of Inertia
Ask students to think about how this law might relate to some everyday situations.
Examples: 
1. Think about a football on a field. The football is stationary until it is kicked, then it moves, until 
another force brings it to a halt.
2. Think about when a car brakes suddenly, and objects that are unrestrained in the car keep 
ƳƻǾƛƴƎΣ ŦƭȅƛƴƎ ŦƻǊǿŀǊŘΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜ ƻōƧŜŎǘΩǎ ǿŀƴǘ ǘƻ ƪŜŜǇ ƳƻǾƛƴƎ ŦƻǊǿŀǊŘΣ ƛƴ ǘƘŜ ǎŀƳŜ 
way they had been before the car slowed down.
[ŜǘΩǎ Řƻ ŀƴ ŜȄǇŜǊƛƳŜƴǘ ǘƻ ƻōǎŜǊǾŜ bŜǿǘƻƴΩǎ мst Law!
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This experiment highlights The Law of Inertia ςbŜǿǘƻƴΩǎ мst Law. 
Encourage students use the scientific method, and form a hypothesis, prior to conducting the 
experiment. Encourage students to share and discuss their observations and results. 
Refer to RISK ASSESSMENT for Module 1 before conducting experiment.
Refer to Experimentnotes (E1.2.1 in Coordinator Notes for Module 1.2)
This experiment should be performed on a surface which can get wet. Ensure paper towel / 
towels are available to clean up spills.
Be aware of potential allergies. Eggs can be removed from the experiment, and replaced with 
golf balls (or similar).
Extension: Repeat the experiment with 2 cups side by side and (2 eggs, 2 toilet rolls). Place the 
chopping board over both cups. See if you can get both eggs in the cups.
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Heavier objects need more force to accelerate them than light objects. Ask students to think 
about how this law might relate to some everyday situations.
Examples:
1.Think about how much force you need to use to kick a soccer ball compared to how much 
force you would need to kick a bowling ball. To get both balls to accelerate the same amount, 
you would need to put in more force for the bowling ballΦ ό.ǳǘ ǿŜ ǿƻǳƭŘƴΩǘ ƪƛŎƪ ŀ ōƻǿƭƛƴƎ ōŀƭƭΣ
as we know this would hurt our foot!)
2.Think about how easily youcanlift an empty (light) school bag, compared to lifting up a very 
full (heavy) school bag.
[ŜǘΩǎ Řƻ ŀƴ ŜȄǇŜǊƛƳŜƴǘ ǘƻ ƻōǎŜǊǾŜ bŜǿǘƻƴΩǎ нnd Law!
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¢Ƙƛǎ ŜȄǇŜǊƛƳŜƴǘ ƘƛƎƘƭƛƎƘǘǎ bŜǿǘƻƴΩǎ нnd Law. 
Encourage students use the scientific method, and form a hypothesis, prior to conducting the 
experiment. Encourage students to share and discuss their observations and results. 
Refer to RISK ASSESSMENT for Module 1 before conducting experiment.
Refer to Experimentnotes (E1.2.2 in Coordinator Notes for Module 1.2)
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