TAP 221- 3: Momentum demonstrations

13. Pendulum on a trolley - momentum conservation

Hang a pendulum on a dynamics trolley or on the rider of a linear air track and observe its motion as the trolley moves along.

Apparatus required: 

· Linear air track 

· Pendulum supported on an air-track rider

18. Momentum in catching

This simple demonstration emphasises the vector nature of momentum. Use a ball (soccer or netball) and throw it to a pupil. Get them first to catch it and throw it back and then to punch it backwards without catching it first. Ask students which require the biggest force - catching or punching it back. It should be clear that it is second and that this gives the biggest change of momentum. This demonstration hopefully emphasises the velocity change from u to -u and so a greater change of momentum than simply stopping the ball.

Safety

Consider whether or not this activity can be done safely in your lab with your pupils.

Theory:

Momentum change = mu - (-mu) = 2mu when it is punched back [NB this fact will be used when calculating the pressure due to a gas using the kinetic theory of gases.] 

and momentum change = mu when it is caught

Apparatus required:

· Netball or football

10. The air rifle and momentum

How safe are these two experiments?  The writer believes that if done with care and due regard to everyone’s safety they are fine! So here they are.

(a) 
Fix two timing gates - simply a plastic frame with a strip of aluminium foil across the centre - a metre apart and connected to a scalar. Fire an air rifle pellet through the two gates so that it starts the timer when the first strip of aluminium foil is broken and stops it when the second is broken. The time for the pellet to travel the one metre between the two pieces of foil is given directly and the speed of the bullet can easily be worked out

Safety - the rifle should be clamped to a baseboard and a means of catching the pellet should be found - box of polystyrene backed with a wooden board is suitable for this.  Use a safety screen.

(b) 
Using the same mounted air rifle fire a pellet into a block of Plasticine mounted on a model railway truck on rails. The runway should be tilted to compensate for friction and the speed of the truck (V) after impact should be found by timing its first 20 cm of movement. 
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	Wear safety spectacles

This experiment must not be performed unless the air rifle is securely bolted to the baseboard of the track.  Use a safety screen.

All persons present must be positioned behind the muzzle of the rifle.

Remember that trolley runways require two people to carry and manipulate them.


Theory:

Knowing the mass of a pellet (m) and the mass of the truck and Plasticine (M) the speed of the pellet can be found (mv + MV = 0)

Apparatus required:

· Mounted air rifle with timing gates  

· Truck loaded with Plasticine  on rack on trolley runway

· Scaler   

· Ruler  

· Stopwatch
· Backstop
External References

This activity is taken from Resourceful Physics http://resourcefulphysics.org/
!








