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Conservation of Momentum 
 

In principle, all problems in mechanics can be solved using the three laws of motion.  
In practice the solution may be very difficult. For example, in the case of an impact 
between two bodies the forces involved are unknown, may be very large and may act for 
a very short time.  
A further principle, based on the first law of motion, which simplifies the solution of such 
problems is the principle of conservation of momentum. 
 
Momentum can be destroyed only by a force and can be created only by the action of a 
force. If no external force acts on a body or system of bodies then the momentum 
remains constant, i.e. constant in both magnitude and direction. This is termed the 
principle of conservation of momentum. 
 
 
Application of conservation of momentum to collision of two bodies 
 
A body of mass m1 moving with velocity u1, collides with a second body of mass m2 and 
velocity u2, as shown below. Both bodies are moving in the same straight line. 
 

 
 
During the collision, the only forces acting are the equal and opposite forces between the 
two bodies. There is no external force acting on the two-body system immediately before, 
during or after impact.  
 
Hence the total momentum of the system remains constant: - 
 

momentum before impact = momentum after impact 
 

If the bodies move off after impact with velocities v1, v2 respectively, then 
  

total initial momentum = m1 u1 + m2 u2 
 
 total final momentum  = m1 v1 + m2 v2 
 
 
Therefore   
 
or 

-m1 (v1 - u1) = m2 (v2 - u2) 

m1 u1 + m2 u2 = m1 v1 + m2 v2 
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If the bodies lock together after the impact and move off with a common velocity V, then 
 
     v1 = v2 = V 
 
So   
 
 
 
 
 
If the bodies are moving towards each other care must be taken. One of the velocities 
must be considered negative and the final direction after impact will depend on which 
body has the greater magnitude.  

m1 u1 + m2 u2 = (m1 + m2) V 


