Chapter 7

Momentum and Energy 

Until now we have studied the mechanics of bodies, both in motion and at rest, in terms of Newton’s Three Laws of Motion.  Observation of bodies in motion shows that any motion eventually slows down and then stops.  This fact was not acceptable to the philosophers of the 17th century.  If the universe slowed down…    A definition was needed to show that the “quantity of motion” in the universe was somehow constant and not diminishing as was thought.  Was there in fact a conservation law for this concept?

Velocity is a vector quantity; it can be shown that velocity is definitely NOT a conserved quantity.  Does this idea of a “quantity of motion” involve something else??  

An alternative to Newton’s Laws can be used to analyze motion in terms of:

· Energy, and a new concept

· Momentum

Both of these ARE conserved quantities and not only give deeper insight into the nature of the world but also give another way to analyze practical problems.

The quantity of motion that involves the product of mass and velocity is called the



Momentum of a body or a system of bodies.

Momentum is given the symbol  p  and the equation to describe momentum is thus




p = mv  
(notice the lower case “p”)

What type of quantity is momentum??

What are the units used to measure momentum??

Isaac Newton originally stated his Second Law in terms of momentum.  He called the product a “quantity of motion”.
In modern language the law is stated:

“The rate of change of momentum of a body is directly proportional to the net force applied to it”.

For a constant force, this can be written as:


F = p
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since   p = mv
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therefore  F = m a 




and this is how we view Newton’s 2nd Law today………

What happens if we multiply both sides of
F = p
  by t??
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t

            Ft  =  mv


   
    Impulse = momentum
If one tries to make a 7 kg bowling ball go the same speed as a .15 kg baseball, there are two ways of accomplishing this:

1. Apply a greater force to the bowling ball or

2. ??

Using a similar analogy as above, a fast moving car therefore has _____ momentum than a slow moving car of the same mass.

A heavy truck has ______ momentum than a small car moving at the same speed.

The ______ momentum an object has, the easier it is to stop it.

The momentum of any object or system of objects is said to be conserved if there is no net force acting on the object or system of objects.

· The size of the system is unimportant

· The angle of any collision is unimportant

· A force is all that is needed to change an object’s momentum……..



(this obviously includes the object’s direction)

Also, the total change in momentum of an object is simply the sum of all the Ft’s if the forces are all in one direction.

