MATH 454 PROBLEM SET 6 DUE: 5 APRIL 2007

Sl

. Please work through problems 6.7 and 6.9 in §6.2. You do not need to write them up to

turn in.

. Calculate the first and second fundamental forms, the principal curvatures, and the mean

and Gaussian curvatures, for the following parametrization of the torus. Here, a and b are
non-zero constants.
o(u,v,) = (ucos(v),usin(v), /b2 — (u—a)? ).

For a non-zero constant ¢, compute the normal curvature of the curve

v(t) = (c cos(t),csin(t), /b2 — (c — a)? >

in the torus, using the parametrization in problem 2.
Which points of a generalized cone are parabolic?
Calculate the principal, Gaussian, and mean curvatures of the helicoid, defined by the
chart
o(u,v) = (vecos(u),vsin(u),Au),
where A is a non-zero constant.
Compute the Gaussian curvature of the hyperboloid of one sheet,

x24y?—22=1.

Express your answer in terms of the Euclidean coordinates (x,y, z).
Let X denote the pseudosphere, and consider the chart

ofu,v) = (&% cos(v), esin(v), VT — 2 — cosh (e )

for —1 < u < 0. Calculate the principle curvatures for o and show that all points in I are
hyperbolic.



