Momentum

Putting “Momentum” in Recognizable terms:  Momentum has been nick named “splat power” as it measures a quantity useful in collisions or in determining the difficulty of stopping an object.  Momentum is a vector quantity that relates the mass and velocity of an object.  The direction of the momentum vector will be the same as the velocity.

Putting “Momentum” in Conceptual terms:  Two factors affecting momentum is the mass and velocity of the object. An object that has a low velocity and a small mass produce minimal momentum because it would take a small force and/or time to stop it.  Likewise a heavy object traveling at high speed will have a large momentum as it will take a large force and/or time to stop it.

Putting “Momentum” in Mathematical terms: Momentum can be mathematically represented by the formula p = m * v where “p” is the Momentum of the object, “m” is the mass of the object, and “v” is the velocity of the object. It is measured in the units kg*m/s meaning it indicates how many kilograms are coming in one direction at the rate of 1 meter per second. So, momentum is then directly proportional to the mass of the object if the velocity is constant or is directly proportional to the velocity of the object if the mass is constant. 

Another calculation possibility, is to relate Newton’s Second Law where Force equals mass times acceleration (F=ma) and then substitute the change in velocity divided by change in time (v/t) for the acceleration. This rewrites Newton's Second Law as F = m v/t rearrange the equation by multiplying both sides by t; Ft = mv. The equation is the proof that “impulse” (Ft) equals “change in momentum” (mv).  It reveals how to produce or reduce a given momentum by applying a force over a period of time.
Putting “Momentum” in Process terms:  Thus, momentum can be thought of in terms of force that would be required to bring an object to rest.  If an object is at rest it has no momentum because there is no velocity.  If an object is moving or has velocity, it is possible to change the momentum of that object which can be done slowly or quickly. If done quickly the force exerted to change the momentum must be greater than if done slowly.  This is why an actor's stunt double jumps into padded or inflated cushion.  The cushion extend the time it takes for the person to come to a stop; reducing the force. If you catch a fast moving object bare-handed, you will move your hands with the object during the catch to extend the time the object is slowing down, thus reducing the force on your hands.
Another major concept of momentum is the conservation of momentum. In an isolated system (one without external forces) there is no change in momentum or it is said that momentum is conserved. When objects collide, Newton's 3rd Law states that they will apply equal and opposite forces on each other. Those forces act for the same amount of time, which is the time of contact. The objects will experience equal and opposite impulses, which means the momentum one object loses the other object will gain, that is, momentum is conserved.

Both momentum and kinetic energy are conserved in what are known as elastic collisions which usually involve very tiny particles such as atoms and molecules. In totally inelastic collisions the momentum is conserved, but not energy, and the objects become tangled or couple together. 

Putting “Momentum” in Applicable terms:  Momentum is a concept that often arises in the world.  Momentum can be viewed anytime an object changes velocity (slows down, collides, or stops) such as:  air bags being deployed during a car accident, billiard balls hitting during a pool game, police officers determining the force of impact during a car collision, or gymnastics/ski jumpers bending their knees during a landing.  
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