Explosions with trolleys  

AIM

The aim of this experiment is to investigate the Physics of explosions using trolleys.
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YOU WILL NEED


Two dynamics trolleys, a set of slotted masses (the exact mass will depend on the type of trolleys that you are using), a 2m long runway, two light gates and suitable interface unit, 4mm leads, hammer or equivalent

WHAT TO DO

Set up the apparatus as shown in the diagram with the spring loaded rod on one trolley held compressed within the trolley by the wooden plunger. Make sure that the trolleys are touching each other.

Measure the mass of each unloaded trolley. Switch on the light gates and interface and adjust it to measure velocity. Using a small hammer hit the plunger so that it releases the rod which will then shoot out and push the trolleys apart.

Record the velocity of each trolley after the ‘explosion’.


Now place some additional slotted masses on one of the trolleys (it may be necessary to hold them in place with a rubber band or tape). Measure the mass of this trolley and repeat the experiment.

Change the additional masses and make a further set of readings.

All readings should be repeated at least twice and average values calculated for each experiment.

ANALYSIS AND CONCLUSIONS

Calculate the momentum of each trolley after the explosion. 

Remembering that the total momentum of the trolleys before the explosion is zero check to see if your explosion agrees with the law of the conservation of momentum.

Questions:

1. What are the main sources of error in your experiment and how can they be reduced?

2. Why is it not possible to compensate the runway for the effects of friction in this experiment?

3. In an explosion which fragments are moving faster – the lighter fragments or the heavier fragments?

4. When someone fires a rifle why should they keep the butt of the rifle pressed against their shoulder?

5. A shell with a mass of 10 kg is fired from a 500 kg howitzer with a muzzle velocity of 200 m/s. What is the recoil velocity of the gun?

6. If the original momentum of the trolleys in your experiment was zero how is it possible that they are both moving after the explosion if the law of the conservation of momentum is correct?
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