PHYSICS  100 
NEWTON’S LAWS AND GRAVITY
Newton’s first law is the Law of Inertia.  Inertia is resistance to change.  It states that a body at rest will remain at rest and a body in motion will continue to move in a straight line at constant speed unless a net external force acts on it.  This is an important philosophical statement because it implies that the motion of an object is not random.  The motion will change direction and/or speed only if an external net force causes it to change.  If there were not a cause and effect to the change of an object’s motion, then we could not predict and objectively describe through mathematics this motion.  “Physics” would not exist.

Newton’s second law mathematically describes what physical entity causes a change in motion (force) and what entity (mass) provides inertia to the change in motion.
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thus:
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      a = F
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(3)        m = F
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Equation (2) demonstrates that the net external force causes acceleration and that the mass provides resistance to this acceleration.

Newton’s third law is the Law of Action/Reaction.  It states:  For every action there is an equal and opposite reaction.  Systems interact with each other.  The action/reaction forces do not cancel each other because they act on different bodies. 

When you drop an 8N object, the earth pulls down on that object with 8N of force which causes it to accelerate downward.  By the third law, the falling object pulls the earth upward with a force of 8N which causes the earth to accelerate upward to meet the falling object.  Since the earth is much more massive than the object, equation (2) predicts that the earth’s upward acceleration is so small that it can not be detected.
The force of gravity is an attractive force between two masses that is proportional to the product of the masses and inversely proportional to the separation distance squared between the two masses.  The proportionality constant is G.  G is 6.67 x 10
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where r is the separation distance between the masses

For m
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 equal to the mass of the earth (M
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),  m
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 equal to any mass (m) on or near the surface of the earth,  r equal to the radius of the earth (R
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) ,  the force of gravity on or near the surface of the earth (weight force) is:
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thus:
(6)
g = GM
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