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It was Galileo who did much of the important early work on the motion of falling objects, showing that they speed up as they fall. Though seemingly unconnected, the next important step was the work of Kepler, who developed three laws that describe the motion of the planets in their orbits around the sun. 

Finally, Sir Isaac Newton realized that he could explain both of these motions with a single force (gravity), if the strength of that force depended on the masses of both the interacting objects, and on the distance between them. Newton’s Law of Universal Gravitation was his crowning achievement and, in fact, his Laws of Motion that you have already been introduced to, were developed to help in developing his explanation for gravity. However, Newton was very concerned about one aspect of his ideas, that of action at a distance. To him the idea that one object could influence another without touching it seemed too much like ‘magic’ and he remained convinced that there must be some unseen agent that transmitted the influence. 

Some of the current scientist’s ideas about gravitational interactions are listed below. Read through these ideas with your team and, below each idea, make a note of the evidence or examples you have seen in your investigations that supports each idea. 

Idea G1: A gravitational interaction occurs between any two objects that have mass.  During this interaction the two objects always attract each other. 

Evidence/examples:

Idea G2: (Action at a distance) One mass can exert a gravitational force on another mass without touching it. (Scientists call this ‘action at a distance’.) This force can be represented on a force diagram (along with any other forces acting on the object):
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Evidence/examples:

This phenomenon of ‘action at a distance’ can be accounted for by the idea of an invisible gravitational ‘field’ that extends around all objects. Any other objects within this gravitational field will feel an attractive force due to the influence of the field itself on them.

Idea G3: Here on the Earth the way an object moves (including how it falls) can be affected by an opposing force exerted by the air on moving objects. (Scientists call this force ‘air resistance’ or ‘drag’.)

This force affects light objects with a large surface area much more than small heavy objects. The strength of this force also increases as the speed of an object increases.

Evidence/examples:

Idea G4: The strength of the gravitational attraction between two objects is determined by the amount of mass of both of the objects involved and by their separation distance:   

The larger either of the masses, the stronger the gravitational attraction.

Evidence/examples:

With “normal sized” objects (like people, cars, buildings, etc.) the gravitational interaction between them is so small that it is not noticeable.  Only when at least one of the objects is very, very massive (like the Earth), does the strength of the gravitational interaction become significant and cause noticeable effects.

In addition, the closer together the objects, the stronger the attraction.

Idea G5: (Stored gravitational field energy) Energy is stored in the gravitational field around two objects. This is called stored gravitational field energy (or gravitational potential energy). When objects move closer together as a result of a gravitational interaction the energy source is the gravitational field itself, and so the stored gravitational field energy decreases while the motion energy of the objects increases.
When one of the objects involved in a gravitational interaction is very massive, like the Earth, the change in its motion energy is imperceptible, and so can be left out of the energy diagram. For example, when a pencil falls because of the influence of the Earth’s gravitational field, the energy diagram for this interaction would be like this:
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Gravitational force of Earth on the apple Magnet B




















