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5.2 Orbits
5.2.1 Falling Round The Earth

Launch an object horizontally from a high tower.
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2 Circular orbit

3 Elliptical orbit

4 Escapes to infinity

1
      Would have been elliptical, but it hits ground. As h <<RE it becomes a  parabola
2,3,4 are in freefall but they do not hit the ground

5.2.1.1
If A is in around B, then it is always falling towards B
5.2.1.2 Objects in orbit experience “weightlessness” because they are in freefall.
5.2.2 Circular Orbit

From 5.1.5.1 we know that a satellite if mass m in orbit around Earth is under
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Where Me = Mass of Earth

r = distance from the centre of the Earth

The centripetal acceleration is (link 3.5.4.3, 3.5.4.4)
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And by N2
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So

5.2.2.1
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Note that v is independent of m.

From 5.2.2.1
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Therefore:

5.2.2.2
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Note that 
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5.2.3 Planetary Orbits


From 5.1.2.2, the orbit is in a plane, and we going to use polar co-ordinates.


                                                       Planet (mass m)
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A = rmin = Perihelion

B = rmax = Aphelion

From 3.6.1.2

[image: image9.wmf]q

mrv

L

=

= Constant

So

5.2.3.1
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From 3.5.3.3

5.2.3.2
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Rate at which area is swept out = 
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So 

5.2.3.3 Kepler’s 2nd Law 
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From 5.1.3.1
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As
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  from 5.2.3.1, we get

5.2.3.6
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Where U*(r) = 
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Written this way, it looks 1D motion in some “pseudo-potential” U*(r)

U*(r)

                      rc






r = Distance from the Sun


Umin
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