Differential Geometry of Curves and Surfaces

Homework 8

Due on November 24

1. Consider the surface of revolution S generated by the curve c : (sg,s1) — R? given by
c(s) = (f(s),g(s)) (with f(s) > 0), where s is the arclength:

(F'(9)" + (d()" =1.
A parameterization of this surface is g : (so,s1) x (0,27) — S given by
g(s, ) = (f(s) cosp, f(s) sinp, g(s))-
Using the method of orthonormal frames, show that:

(a) The Gauss curvature of S is
)
fs)

K(s,p) =
(b) The mean curvature of S is

g'(s) _ f(s)

Hs0) =550 ~ 29(s)

(c) If S is flat then the image of c is a line segment (and so S is a subset of a cone, a
cylinder or a plane).



