
 

Lectures Gravier Motion

Newton's huge insight the laws that govern falling
apples also govern the moon

Let's derive g 9.8 45
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equivalent fromthe
point of view of gravity
due to sphericalsymmetry
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Conversely the moon is falling but missing the Earth
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Let's deduce the acceleration

Consider an object in uniform circular motion
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Also define the period
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the time it takes for one cycle
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the faster the rotation
the more the acceleration

unit vector

ir r

Lifting from acceleration to force

F'centripetal me m wer r mv



eg 1 For this apparatus F'centripetal F'box

Mihir my

r m Eat

l
s IFTmo

demo swinging flail

2 For the Earth centripetal F

q mass of Earth
macs of Sun

mu ri Gm i

g
bottom line rotationspeed is fixedbyradius

r GI GM I
lkepkrb3rdlawi.rs l



farther out
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weakenthe sun's
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Lagrange points orbit the sun at the same frquency
as the Earth ie are rotationally synchronized
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This kind of logic can be applied to galaxies

and it fails

it

gravitationalproof of dark matter
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