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Some Revisions by Dick Heckathorn
The ocean tides on the earth are caused by gravitational forces exerted on the earth by the moon and by the sun. The moon accounts for approximately 2.3 times more tidal effect than the sun does. Too often, science books will “explain” this tidal dominance by the moon with statements like: “The moon is much closer so it exerts a greater gravitational force.” Not so! The moon is closer, of course, but the sun is so much more massive that its gravitational force on the earth is over a hundred times stronger than the gravitational force due to the moon. Indeed, the earth orbits around the sun, not around the moon, because of the sun’s dominant gravitational force.

So, why does the moon dominate in tidal effects? The answer comes from considering why there are tides at all. If the gravitational force due to the moon (or the sun) was exactly the same over the entire earth, there would be no tides. But all gravitational forces decrease with distance, so the moon’s (or the sun’s) pull on the side of the earth nearer the moon (or the sun) is a little bit stronger than on the side farther from the moon (or the sun). It is the difference in gravitational force on the two sides of the earth that accounts for any tides. Water in the ocean on the side toward the moon (or the sun) is pulled a little bit stronger than on the side farther from the moon (or the sun) than is the whole earth on average.  Similarly, the earth as a whole is pulled a bit more strongly than is the ocean water on the distant side of the earth. The result which is greatly complicated by resonant sloshings of the oceans, the time required for the water to actually respond and move, etc.) is that tidal bulges appear on both the side of the earth toward the moon (or the moon) and on the side away from the moon (or the sun).

Since it is the difference in gravitational pull at the near and the far side of the earth that accounts for any tides, we must compare these differences, not the gravitational pull, to see whether the effect of the moon or sun dominate. 

Skipping the arithmetic details, we can say that since the sun is so far away, its gravitational pull is more uniform over the width of the earth than that of the moon that is much closer.  Calculations will show that the effect of the moon is more than twice of the effect of the sun in producing tides. (We are ignoring resonance, rotational and any other effect that will cause minor revisions.)

If the moon and sun are on the same side of the earth, (new moon), then their effects add to produce the highest tide. When the moon and the sun are on opposite sides of the earth, their effects also add to produce the highest tide. 
In conclusion, if the gravitational force did not vary with distance, there would be no tides. The solar system as we know it would not exist as the orbits as we know them would not exist. Galaxies probable would not have formed. But we would not really care for life would not exist on the earth and thus we would not exist.

