
Differential Geometry of Curves and Surfaces

Homework 7

Due on October 24

1. Compute the first and second fundamental forms of the following surfaces:

(a) The cylinder M1 = {(x, y, z) ∈ R3 : x2 + y2 = R2}, using the parameterization
g1 : (0, 2π)× R→M1 given by g1(ϕ, z) = (R cosϕ,R sinϕ, z);

(b) The cone M2 = {(x, y, z) ∈ R3 : x2 + y2 = z2, z > 0}, using the parameterization
g2 : (0, 2π)× R+ →M2 given by g2(ϕ, z) = (z cosϕ, z sinϕ, z);

(c) The catenoid M3 = {(x, y, z) ∈ R3 : x2 + y2 = cosh2 z}, using the parameterization
g3 : (0, 2π)× R→M3 given by g3(ϕ, z) = (cosh z cosϕ, cosh z sinϕ, z);


