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 My = {(z,y,2) € R3 : 22 + y> = R?}, using the parameterization
g, : (0,2m) x R — M given by g1(p, z) = (Rcos¢, Rsinp, z);
(b) The cone My = {(z,y,2) € R? : 22 + 32 = 22,z > 0}, using the parameterization
go: (0,27) x RT™ — My given by ga(p,2) = (zcos ¢, zsin g, 2);
(c) The catenoid Mz = {(x,y, z) € R? : 22 + y? = cosh? 2z}, using the parameterization
g3 : (0,27) x R — M3 given by g3(p, z) = (cosh z cos ¢, cosh z sin ¢, 2);



