In-line Collision Problem
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In this problem a light object undergoes an in-line elastic collision with an initially stationary massive object.





In all such (elastic) collisions both momentum and energy are conserved and there is very little energy transferred to the more massive object.  In the extreme case, in which the mass ratio M/m (=R) is very large, the speed of the light object remains constant but its direction of motion reverses.





In the case of the Geiger and Marsden alpha-particle scattering experiment,


the ratio R = 197/4 = 49.  This is large, but not very large, and it does mean that the speed of the scattered alpha-particle will be reduced and that some energy will be transferred to the lattice.  (i.e. the temperature will rise)
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