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HOMEWORK 3

1. Compute the first fundamental form for the paraboloid

σ(u, v) = (au cos v, bu sin v, u2) .

Plot the surface. Write also its equation in Cartesian coordinates.

2. Consider the surface of revolution obtained by rotating the graph of a smooth,
positive function z = f(x) around the z -axis. For which functions f is the surface
patch

σ(u, v) = (u cos v, u sin v, f(u))

conformal?

3. Show that
f(x, y, z) =

1

z2 + 1
(x2 − y2, 2xy, 2z)

defines a (smooth) function f :S2 → S2 , where S2 = {p ∈ R3 | |p| = 1} .
Choose a basis for Tp(S2) in every p ∈ S2 (except possible the north and south
poles) and determine the matrix for the linear map Dpf :Tp(S

2)→ Tf(p)(S
2) with

respect to this basis.
Hint: you can either use the coordinates (x, y, z) and choose as asked two vectors,
spanning the tangent space, in a point and its image point, and compute the matrix
by using Df in R3 , or you first write the map in a local patch using a suitable para-
metrisation of the sphere; in cylindrical coordinates (x, y, z) = (r cosϕ, r sinϕ, z)
on R3 the sphere is given by r2 + z2 = 1 . You can also use stereographic projec-
tion.

Solutions to be handed in Thursday May 9.


