Math 21a: Multivariable calculus Fall 2016

Homework 21: Surface area
This homework is due Monday, 10/31 rsp Tuesday 11/1.

1 Find the surface area of the surface given by

2
zzg(x3/2+y3/2), 0<z<1 0<y<l1.

2 Find the area of the surface given by the helicoid
m(u, v) = (ucos(v), usin(v), v) .

with0<u <1, 0<v <.

A decorative paper lantern is made of 8
surfaces. Each is parametrized by

7(t, z) = (10z cos(t), 10z sin(t), z)

with 0 < ¢t < 27 and 0 < 2z < 1 and
then translated or rotated. Find the to-
tal surface area of the lantern.

4 The figure shows the torus obtained by rotating about the z-
axis the circle in the xz-plane with center (5,0,0) and radius 1.
Parametric equations for the torus are

x = bcosO + cosacost
= 5sinf + cosasinf

z = siha,

where 6 and « are the angles shown in the figure. Find the surface



£ .
area of the torus. ‘//f %f%

5 The volume and surface area of the solid obtained by intersecting
the solid cylinder y?+2z* < 4 with the solid cylinder 22+2? < 4 has
been found by Archimedes. Find the surface area of the surface

S bounding this solid.

Main definitions:

A surface 7(u, v) parametrized on a parameter domain
R has the surface area

//R |7 (w, v) X 7 (u, v)| dudv .

Examples:
m(u, v) |7 X 7]
(pcos(u) sin(v), psin(u) sin(v), pcos(v)) p°[sin(v)|
(u, v, f(u,v)) I+ 2+ f2
(f(v) cos(u), f(v)sin(u), v) flo1+ f/(v)?



