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5.3 Tidal Forces
5.3.1 Orbits And Centre Of Mass
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Newton’s 3rd Law




A “falls” towards B
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If no other forces act the centre of mass of A and B is fixed (or moves at a constant velocity, (Reference 3.4.2)) Both A and B “fall” toward centre of mass even if centre of mass is inside A.



                                                                  Centre of mass
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B In orbit around A, falls towards A
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But A falls towards B 
 


5.3.1.1 Both A and B orbit about the centre of mass
Sun – Earth system, the centre of mass very close to surface of the Sun.

5.3.2 Gravitation Force

Distance r from spherical object.
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i.e. non uniform

Classwork 1, 2 conjoint masses in orbit.
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Object can be torn apart or deformed.
Tidal Forces:
Forces is on object due to non-uniform gravitation force on different points.
Consider a large liquid globule:
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F lower then at the centre of the globule





F higher then at the centre of the globule 




A

Globule deformed
The deformed globule might be in orbit
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The globule might be on a solid core.
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a and c depth of liquid is large





b and d depth of liquid is small 

Tides on Earth are mainly due to moon. (5.3.1.1 implies Earth and Moon orbit around centre of mass).

This is what happens to the Earth:

                 .          

. = Earth – Moon Centre of Mass  

Earth spins on its axis, period of 24 hours, observer sees 2 tides a day.

T = 0,6,12,18 hours respectively
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Tidal forces from Sun � EMBED Equation.3  ���tidal force from moon.





Sun and moon in line give a “spring tide”, higher high tides and lower low tides.





Sun and moon at 90 degrees give a “neap tide”, higher low tides and higher low tides
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