Collisions

When two objects collide there will be a force acting on them both and their individual kinetic energies and momenta may alter.
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As you know already, energy is always conserved but in a collision some, or all of the kinetic energy may be converted into other forms of energy such as sound and heat. In a collision between two cars a lot of the kinetic energy goes in damaging the vehicles – that’s why cars have crumple zones that are designed to absorb some of this kinetic energy during a collision.
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There are two extreme types of collision:

A completely elastic collision means that the two objects would simply bounce off each other when they collide (two power balls). A completely inelastic collision means that the two objects would stick together and move off as one object after the collision (two lumps of soft plasticene). If two lumps of soft plasticene of the same mass and traveling at the same speed but in opposite directions collided with each other they would stop dead – all their kinetic energy would be lost.

In real life most collisions are somewhere between these two extremes. 
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In the diagram at the top of the page a large lorry is about to collide with a small milk float. During the collision the force of the lorry on the milk float is the same as the force of the milk float on the lorry. However the effect of this force on the milk float is much greater than it is on the lorry.

The two cars in the photograph were about the same mass and travelling at roughly the same speed when they collided. The damage to both of them was similar and they bounced back off each other after the crash (I know – I was driving one of them!) Fortunately none of the passengers was injured.

When two rugby players collide in a tackle some of the kinetic energy is used to deform their bodies – the tackle hurts! When they fall over they collide with the ground – the Earth – and this reduces their kinetic energy even more – it hurts again!

Momentum is also conserved in all collisions, and the law of conservation of momentum can be written as:


It must be remembered that momentum is a vector quantity while kinetic energy is not. This means that in problems involving momentum the direction of motion of each object must be considered.

You can investigate the physics involved in collisions by using two trolleys described by the following example problem.



Schoolphysics.co.uk





elastic - a perfect collision, no kinetic energy is lost on impact 


inelastic – some of the kinetic energy is lost on impact





Paper straw





Momentum before collision equals momentum after collision as long as no external force act on the objects.





Example


Two trolleys were pushed so that they collided. Trolley B was stationary before the collision and trolley A (mass 2kg) was pushed towards trolley B at 0.1 m/s. After the collision they stuck together and moved off at 0.07 m/s. 


 Find the loss of kinetic energy in the collision and the mass of trolley B.


 Velocity after impact	= 0.07 m/s.


(a) kinetic energy of A before impact	= ½ mv2 = 0.01 J.�     kinetic energy of A after impact	= 0.0049J.�     kinetic energy lost by trolley A	= 0.005 J�(b) Momentum before impact            	=  mv = 0.2 Ns�so momentum after impact must also be  0.2 Ns.


Let mass of trolley B be rn.�Momentum after impact = (2 + m)0.07 = 0.14 + 0.07m = momentum before impact = 0.2�


	Therefore:	  0.07m = 0.2 – 0.14 = 0.06  and so m = 0.06/0.07 = 0.9 kg
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