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BLOODHOUNDSSC- KS2 ROCKET LESSON IDEAS
WASHING LINE WATER ROCKETS
Background Knowledge
The activity is based around Newton’s third law of motion:-
What does this mean?
This means that for every force there is a reaction force that is equal in size, but opposite in direction. That is to say that whenever an object pushes another object it gets pushed back in the opposite direction equally hard.
How does this apply to a rocket? 
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The forces acting on the rocket come in pairs. The action of the fuel burning in the rocket motor and discharging through the nozzle causes a reaction in the opposite direction thus moving the rocket forward.
We can demonstrate this easily using a chair with wheels. Sit on the chair on a smooth surface and chest pass or throw a ball away in the direction you are facing. Your chair will move backwards in the opposite direction to the ball. The heavier the ball you are using, the further back you will go.
You can use the chair in another way, if it is a swivel type. Carefully kneel upright on the seat. Move both arms slowly forward to shoulder height. Then move both arms to the right and your feet will try and move to the left. Try it the other way carefully. Then try it a bit faster but be careful not to fall off!


So in other words the greater the action the reaction will match it. This tells us a little about Newton’s second law as well.
So to launch a rocket we need:-
· a method of providing a powerful force
· a rocket body to contain the force and direct it out the nozzle
· a method of releasing the powerful force

This activity is a good way of understanding Newton’s third law of motion.

PRACTICAL ACTIVITY
Materials required:-
1 litre drinks bottles (mineral water type etc. with the plastic lid removed)
Rubber bung or cork- size to fit the bottle neck tightly
Car tyre valve (available free from any tyre depot)
100mm plastic waste pipe 15-20mm diameter
Foot pump or bicycle pump
20 meters or so plastic coated washing line
Support facilities for tying the washing line ends
Sellotape
Scissors
Glue

The students provide the bottles. The bung or cork dimensions must enable a tight push fit into the neck of the bottles. You will only need to make one of these:-

Measure the tyre valve neck and drill a hole in the bung to fit. This can be anywhere along the taper, as long as the threaded part sticks out far enough to connect the pump inflator to:-
 (
6-8mm diameter
) (
This part is designed to fit the car rim and is 11.5mm in diameter
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 (
Push the tyre valve into the bung and secure with some glue to make it leak proof
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TESTING
Tie up one end the washing line at the height that the tube from the pump allows, usually about 300mm.
Slide the plastic waste pipe over the washing line and tie up the other end.
Tape a bottle to the plastic pipe and push the bung in the neck of the bottle as tightly as you can.

Connect the pump to the valve and count the pumps up until you hear a loud pop and your bottle will move along the washing line. If your pump has a pressure gauge on it look at the maximum pressure that was reached before the pop. Measure how far it goes along the washing line.


 (
Bottle taped to the plastic pipe
)


 (
Pump connected to the bung
)

You will find that the bottle does not travel very far as we need more power!
Try filling the bottle about 25% full of water. Put the bung in tightly and do the same test checking the pumps or looking at the pressure gauge. It is not a good idea to stand close behind the rocket!
Does it sound different? Measure how far the bottle travels this time. Test all the students’ bottles with differing amounts of water in them. Does the amount of water in the bottle increase or decrease the distance travelled?
Have fun while learning!


Lesson Ideas for teachers
Look at www.bloodhoundssc.com and show the students the test firings of our hybrid rocket. The fuel is different, but Newton’s third law of motion always applies.
Discuss how the rocket will be used on a LSR run.
Curriculum ideas from the Practical Washing Line Rockets:-
· Create graphs – water/distance, air pressure/distance etc.
· Shapes added to the bottles- improvement or not?
· Think about Newton’s third law of motion, why did the bottle travel further when we added the water?
· Where does the water go?
· Work in pairs to record the information.
· Film a run and compare it with another run with less or more water in the bottle. Do a little presentation about it.
· Write a story about the bottle who always wanted to be a rocket!
Are there any other forces you have studied operating here?

Gerry Heather-  Bloodhound SSC Education Team
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