Differential Geometry (and Relativity) - Summer 2019
Homework 3, Sections 1.4 and 1.5
Due Friday, June 14 at 1:00

Write in complete sentences!!! Ezplain what you are doing and convince me that you understand

what you are doing and why.

I.4.3(a) For the surface X (u,v) = (Rcosucosv, Rsinucosv, Rsinv), compute the matrix (g;;),

its determinant g, the inverse matrix (¢*), and the unit normal vector U.

I1.4.5. Compute the metric form and the unit normal vector U for the general surface of revolution

—

X(u,v) = (f(u)cosv, f(u)sinv, g(u)).

1.4.13. The right circular cylinder 2* + > = R? (in E?) may be parametrized as

)Z'(u,v) = (Rcos%,Rsin%,v) .

Compute the metric form. (If we endow the uv-pane with the Euclidean metric ds? = du?®+dv?,
then the result of this exercise shows that any curve in the uv-plane and its image under X
on the cylinder have the same length. A smooth mapping such as X , which preserves lengths
of curves is called a local isometry. An isometry is a local isometry that is one to one and

onto.)

I.5.3(a) Compute the second fundamental form of the helicoid

—

X (u,v) = (ucosv,usinv, bv) where b is a constant.

I.5.8. (Bonus.) Let

X(ul,uz) (x(ul,uz),y(ul,uz),z(ul,uz))

be a surface. Prove that
Tij Yij Zij
det | 1 1 =
T2 Y2 Z2
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