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Welcome backand 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
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https://youtu.be/5e_TNLem-DU

NASA SpaceX Falcon 9 rocket launches to the International Space Station, August 2017
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International Space Station, in mfgugust 2017.

TheSpaceXocket lifts off with the Dragon cargo module, on its journey to the International
Space Station.

Dragon delivered more thaB000 kilogramef 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 cakdlavoured ice cream arrived in freezers. Freezers were reloaded with research
samples for return to Earth when the Dragon spacecraft departed the statioiseptember

2017.

More information about the NASA and tispace)CRSL2 mission is available online
www.nasa.gov/spacex.



Do you think aerodynamics is
important for rockets too?

“— Pointed nose cone to
push through air more
easily, reducing drag

“—— Fins and tail to help
with stability
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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.
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and many other useful inventions.
Askstudents what they know or remember about aerodynamics and planes. Are the same things

important for rockets?
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Four Forces of Flight
The Four Forces of flight also apply to a rocket

Rocket Image Source: https://spocef gre.nasa.gov/e tion/rocket/ritfor.htm!

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 aeropland,IFTopposes theVEIGHDf the plane.

On a rocketTHRUS®pposes theNEIGHDf the rocket, and_IFThelps 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, thiét force is used to overcome theeight. On a rocketthrust 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 talil
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



Newton’s
Laws of Motion

Isaac Newton
(1642-1727)

Newton’s laws explain how forces act on objects!

When a force acts on an object that is free to
move, the object will move in accordance
with Newton’s three laws of motion.
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Laws of Motion.

Sir Isaac Newton, a physicist and mathematician, published his three laws of motion in 1687.
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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
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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.



Newton’s 15t Law:

Any object will continue to remain stationary, or
move in a straight line at a constant speed, unless
an external force acts on it.

Objects like to keep doing
what they are doing, unless an
outside force affects them!
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This is also calledThe 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
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way they had been before the car slowed down.
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Aim: To observe Newton’s Laws of Motion

Equipment: (per group)

* 1 egg (or golf ball)

* 1toiletroll

* 1 choppingboard or 1 piece of thick cardboard
* 1 cup, partiallyfilled with water

Procedure:
1. Forminto groups of 3 to 4 students.

In groups:

2. Fillthe cup (up to 3 quarters full) with water.
3. Place the board on top of the cup.
4, Place the egg (or ball) on top of the toilet roll (length ways),
and then place the toiletroll and egg on top of the board.
5. Ensure the toilet roll and egg are lined up directly above the cup.
Swiftly pullthe board out from under the toilet roll.
7. Observe where the egg (or ball) lands!
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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 Experimemtotes (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.



Newton’s 2" Law:

When a force acts on an object, it will tend to
move in the direction of the force.

The larger the force on an object,
the greater it’s acceleration will be.

The more massive an object is,
the greater the force needed to accelerate it!

Force = Mass x Acceleration

R

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.Thinkabout how much force you need to use to kick a soccer ball compared to how much
force you would need to kick a bowlibgll. Toget both balls to accelerate the same amount,
you would need to put in more force for the bowlingldall 6 . dzi ¢S ¢2 dzf Ry Qi
as we know this would hurt our foot!)

2.Think about how easily yaianlift an empty (light) school bag, compared to lifting up a very
full (heavy) school bag.
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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 Experimemiotes(E1.2.2n Coordinator Notes for Module 1.2)



