
Conservation of Momentum  

MCHS Honors Physics 2014-15 

Describe the interaction 
between two objects in terms of 
the change in momentum of 
each object. 
Compare the total momentum 
of two objects before and after 
they interact. 
Predict the final velocities of 
objects after collisions, given 
the initial velocities.  

Momentum Is Conserved 
•  So far, we have considered the momentum of only 

one object at a time. 
•  We can also consider the momentum of two or more 

objects interacting with each other. 

Momentum Is Conserved 
 
 
 
 
 
 
 
•  The momentum of each ball changes due to the 

collision, but the total momentum of the two balls 
together remains constant. 



Conservation of Momentum 
•  The momentum of ball A plus the momentum of ball 

B before the collision is equal to the momentum of 
ball A plus the momentum of ball B after the collision.  

•  This relationship is true for all interactions between 
isolated objects and is known as the law of 
conservation of momentum.  

Conservation of Momentum 
•  For an isolated system, the law of conservation of 

momentum can be stated as follows:  
•  The total momentum of all objects interacting with 

one another remains constant regardless of the nature 
of the forces between the objects.  

Momentum is Conserved in collisions  
•  The total momentum remains constant for a system of 

objects that interact with one another. 
•  In this class, most conservation-of-momentum 

problems deal with only two isolated objects. 
•  However, when you use conservation of momentum 

to solve a problem or investigate a situation, it is 
important to include all objects that are involved in 
the interaction. 

•  Frictional forces will be disregarded in most 
conservation-of-momentum problems in this class.  



Momentum is conserved for objects 
pushing away from each other  

•  Another example of conservation of momentum 
occurs when two or more interacting objects that 
initially have no momentum begin moving away from 
each other. 

•  Imagine that you initially stand at rest and then jump 
up, leaving the ground with a velocity v. 

•  Obviously, your momentum is not conserved; before 
the jump, it was zero, and it became m•v as you 
began to rise. 

Momentum is conserved for objects 
pushing away from each other  

•  However, the total momentum remains constant if you 
include Earth in your analysis. 

•  The total momentum for you and Earth remains 
constant. 

•  If your momentum after you jump is 60 kg•m/s 
upward, then Earth must have a corresponding 
momentum of 60 kg•m/s downward, because total 
momentum is conserved. 

Momentum is conserved for objects 
pushing away from each other  

•  However, because Earth has an enormous mass 
(6×1024 kg), its momentum corresponds to a tiny 
velocity (1×10−23 m/s). 

•  Let’s do an example!!! 


