Math 348 Fall 2017

HOMEWORK 4
(ToraL 20 pTs; DUE OcCT. 20 12PM)

QUESTION 1. (5 PTS) Consider the surface patch o(u,v) = (udv,u®+v% v). Calculate its
first fundamental form at p=(1,2,1).

QUESTION 2. (10 PTS) Let S be a surface patch with first fundamental form (14 v?) du?®+
2uvdudv+ (1+wu?)dv? Calculate the following.
4 p1S) The arc length of the curve u=t,v=t for 0<t<1.

2 PTS) The area of o(U) where U is the region bounded by the positive u,v axes and

it. (4 PTS) The angle between the curves u=1 and v=1.
iii. (
the quarter circle u®> +v?=1.

QUESTION 3. (5 PTS) Prove that the following is an equiareal mapping from the unit sphere
to the plane:

f(cosucosv,cosusinv,sinu) = (u,vcosu). (1)

This is a mapping projection obtained by Sanson in 1650.
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