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STUDY
GUIDE CONSERVATION OF MOMENTUMCONSERVATION OF MOMENTUM

Law of Conservation of Momentum

: the total momentum within an isolatedThe law of conservation of momentum

When a scenario involves multiple objects we can consider them as a system.

This does not mean that the total momentum within a system is zero (although it

If there is a net external force on the system, the system is not isolated and an

system is conserved (it’s constant over time) regardless of the internal 
interactions between the objects in the system. The momentum of each object is

can be), it means the change in momentum is zero between two times.

not conserved, only the total momentum of the system.

impulse is exerted on the objects in the system, changing the total momentum.

.isolated sytem acting on the system we call it an no external forceIf there is 
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initial time:
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 directionsy and xMomentum is a vector so momentum is conserved in the 
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 a system interact, the forces they exert on each other (internal forces) are a pair ofinsideWhen two objects 

If the force acting on one object has the same magnitude and is exerted for the same duration as the force
forces which are equal in magnitude and opposite in direction (Newton’s 3rd law of motion).

on the other object, the impulse exerted on each object is the same but in opposite directions. This means the net
.the total change in momentum is zeroimpulse on the pair of objects is zero, so 

: the total angularThe law of conservation of angular momentum

regardless of the interactions within the system.

acting on the system.

angular velocity (either clockwise or counterclockwise).

momentum of an isolated system is conserved (it’s constant over time)

no net external torque means there is isolated systemFor rotation, an 

 which has the same direction as thevectorAngular momentum is a 
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Types of Collisions & Events

Elastic collision
(perfectly elastic)
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Inelastic collision
(partially elastic)

Perfectly inelastic 
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There are several types of “events” which can be studied using the law of 

If the system is defined so that all of the relevant objects are included within  

For an elastic collision the total kinetic energy of the system is also conserved. 
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conservation of momentum such as collisions and explosions.

thethe system and there are no external forces acting on the system, then 

analyze the individual objects before and after the event.
 and we can use that law to total momentum in the system is conserved
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move away from each other (or in the same direction at different speeds).
 (a perfectly elastic collision) is when two or more objects collide with each other and then  elastic collisionAn 

 in a perfectly elastic collision. The total kinetic energy of the system is conserved
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system of two equations 
can be used to solve for 

unknown variables

By combining the two equations above (conservation of momentum and conservation of kinetic 
energy) using substitution and some algebra, we get an equation that we can use when two 

objects collide elastically and we don’t know either of the final velocities. This can then be used 
with the conservation of momentum as a simpler set of two equations to solve. 

Elastic collision (perfectly elastic collision) 
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if both final velocities are unknown 

(elastic collision only)
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move away from each other (or in the same direction at different speeds).

energy is converted into thermal energy, sound energy, light energy or energy that deforms the objects.

 (a partially elastic collision) is when two or more objects collide with each other and then inelastic collisionAn 

 in an inelastic collision. Some of the initial kinetic The total kinetic energy of the system is not conserved
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kinetic energy is converted into thermal energy, sound energy, light energy or energy that deforms the objects.

 after the collision and can be treated as a single object.same final velocityobjects move together with the 

move away from each other. The object or group of objects may have some velocity before the explosion.

and not a vector quantity it does not depend on direction and all of the kinetic energies will be positive. We can
imagine an event where the initial kinetic energy is zero but there are final kinetic energies after the explosion.

 is when two or more objects collide with each other and stick together, so theperfectly inelastic collisionA 

 is when one object breaks apart into smaller pieces or a group of objects start together and thenexplosionAn 

 in a perfectly inelastic collision. Some or all of the initial  The total kinetic energy of the system is not conserved

 in an explosion. Since kinetic energy is a scalar quantityThe total kinetic energy of the system is not conserved
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