Here are the solutions to the curvature exercise.

1. Show that

d=v
dt [v] ~
d _ 1/2 1 —1/2 d _ 1 —-1/2 / N
2. Show that JT .
o _ N [(I‘/ . I'//)I'/ . (I‘I . I‘/)I'//].
dini 1['/ — ii r,+idr,771 ir/| r +
dt — dt \ |r'] —\dt || [e/| dt”  |r'|2 \dt r
1 I,/ . r// , 1 " (r/ . I,//)r/ (r/ . I,/)r// 1 , "
= () = e )
3. Show that
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so taking norms
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Since r’ is normal to r’ x r”, sinf = 1. Therefore,
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and then in will follow that
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