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If c=0 > @=6, isaconstant > imply that meridian(4%4%) are geodesics °

(or for €=6, then .6.’+g;é:0 will obviously holds - )
r

If ¢ = 0, then the first equation above gives ¢ =constant, so the meridians are geodesics. The
parallels r =constant are geodesics when f/(r) = co in which case the tangent bundle restricted to

the parallel is a cylinder with a vertical generator.

In the particular case of a cone of revolution with a generator that makes an angle a with the
z-axis, f(r) = cot(a)r, equation becomes:

/\/l—i—cotzn

which can be immediately integrated to yield:

¢ = +cscasec™ (r/e) (6.59)



where ¢ is a constant of integration. If the geodesic a(s) = a(r(s), @(s)) represents the path of a
free particle constrained to move in the surface, this conserved quantity is essentially the angular
momentum. A neat result can be obtained by considering the angle o that the tangent vector

V = o' makes with a meridian. Recall that the length of V' along the geodesic is constant, so let’s
set ||V|| = k& From the chain rule we have
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We conclude from [6.56] that for a surface of revolution, the geodesics make an angle o with meridians
that satisfies the equation

rcos ¢ = constant. (6.57)

This result is called Clairaut’s relation -
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