
 

The Consulting Students – http://consultingstudent.wordpress.com  

Momentum & Impulse 
 
Momentum 

 
The momentum of an object is given by the product of its mass and its velocity. 
 

     
 
p - Momentum (kg.m.s-1) 
m - Mass (kg) 
v - Velocity (m.s-1) 
 
Momentum is a vector quantity as it has magnitude and direction. The direction of the object’s 
movement is the same as the direction of its velocity. Objects that move in a straight line have linear 
momentum.   
 
Change in momentum  
 
If an object changes its velocity, there will be a change in its momentum. The change in momentum can 
be calculated using this equation: 
 

         
 
∆p - Change in momentum (kg.m.s-1) 
m - Mass (kg) 
v - Final velocity (m.s-1) 
u - Initial velocity (m.s-1) 
 

Impulse 
 
Impulse is the ‘hit.’ The rate of change of momentum is directly proportional to the magnitude of the 
net force. The direction of the change in momentum is the same as the direction of the force.  
 

        
 
∆p - Change in momentum/Impulse (kg.m.s-1) 
F - Force applied (N) 
∆t - Time the force is applied on the object (s) 
 
We know that ∆p=m∆v and that  ∆p=F∆t. Therefore: 
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Conservation of momentum 
 
The Law of Conservation of Momentum states: The total linear momentum of an isolated system 
remains constant in both magnitude and direction. This law can be written as: 
 

                
This can be expanded to the following equation: 
 

                       
 
m1 - Mass of Object 1 (kg) 
u1 - Initial velocity of Object 1 (m.s-1) 
m2 - Mass of Object 2 (kg) 
u2 - Initial velocity of Object 2 (m.s-1) 
v1 - Final velocity of Object 1 (m.s-1) 
v2 - Final velocity of Object 2 (m.s-1) 
 
Elastic collisions 
 
In an elastic collision, energy is conserved. The two object do not join together.  
 
The equation used for an elastic collision is the equation shown above:  
 

                       
 
Inelastic collisions 
 
In an inelastic collision, energy is not conserved. The two objects join together. 
 
The equation is as follows: 
 

                     
 
m1 - Mass of Object 1 (kg) 
u1 - Initial velocity of Object 1 (m.s-1) 
m2 - Mass of Object 2 (kg) 
u2 - Initial velocity of Object 2 (m.s-1) 
v - Final velocity of combined object 1 & 2 (m.s-1) 
 
Explosions 
 
An explosion is when two objects are connected and then disconnect because of a force. It is, in a sense, 
an inelastic collision in reverse.  
 

                      
 
m1 - Mass of Object 1 (kg) 
u - Initial velocity of combined Object 1 & 2 (m.s-1) 
m2 - Mass of Object 2 (kg) 
v1 - Final velocity of Object 1 (m.s-1) 
v2 - Final velocity of Object 2 (m.s-1) 
 


