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In fact, the force is three dimensional, not two dimensional We are living 1n a 3 dimensional space,

not a 2 dimensional plane. And the force should be written as
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But 1t can be seen that as the force is radial. the motion will be restricted to a plane:

The angular momentum is defined as the cross product of the position and

the linear momentum:
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The time derrvatrve of the linear momentum 1s the force:
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So, if the force is central, the angular momentum 1s conserved. (It 1s a constant, 1ts tune denivative 1s zero.)
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The cross product of two vectors 1s normal to both vectors. So the angular momentum 1s normal
to the position vector.

But the direction of the angular momentum is fixed (with a central force).
S0 the poistion vector 1s always normal to a fixed direction.

That means that the posttion vector is in a fixed plane: the plane which is normal
to that direction (the direction of the angular momentum).

This 1s true for any central force, not necessanly gravity: With any central force, the motion 1s on a plane.



Now that we know that the motion is on a plane, we can choose the coordinates in a suitable way:
The z axis 1s chosen so that the plane of the motion 1s the x-y plane (the plane z=0),
and the ongin 1s on the source of the force.
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The constancy of the direction of the angular momentum was used to prove that the motion 1s
restricted to a plane. What about the constancy of the amgnitude of the angular momentum?
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50 the angular momentum is parallel to the z axis, which means that the position vector
1s normal to the z axis. (This 1s not new, 1t was already known).

But the angular momentum is a constant. So its magnitude is also a constant:
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Vs is an expression R ().
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