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The Earth-Moon System

A Trial for Newton’s Ideas

Thomas J. Osler
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where  
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universal gravitational constant, 
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 = mass of the earth and 
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 = mass of the moon. 
We learn in physics, that for a body like the moon in circular motion about the earth

the acceleration is
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where 
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the velocity of the moon,  and 
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 the angular velocity of the moon.

(To see that this formula is true notice that the position of a body rotating with angular velocity 
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 is given by the vector equation 
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Thus the velocity vector is 
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and the acceleration vector is given by 
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Since
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 is a unit vector pointing at the rotating object, we see that the magnitude of the acceleration is 
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and that it points towards the center of rotation.)
Newton’s second law of motion states that 


Force = Mass X Acceleration.

Thus the force on the moon is given by
(2)
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Equating (1) and (2) we have
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(3)
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We can calculate 
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 since the acceleration at the Earth’s face is known.



[image: image19.wmf]2

E

E

Gm

g

r

=


Here 
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 the earth’s radius, and we have 
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Thus (3) beomes

(4)
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The values of needed constants are



[image: image23.wmf]E

r

=

 4000 miles = 21,120 ft = 2.1 X 
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R = 240,000 miles = 1.2672 X 
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g = 32 ft / 
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So from (4) we get 
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  so  

[image: image28.wmf]6

2.6334610

X

w

-

=

 rad/sec =

0.0362127  rev/day = 27.6  days/rev,
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