Differential Geometry of Curves and Surfaces

Homework 5

Due on October 20

1. Consider the following differential forms:
o = zdx + ydy € QH(R?);
f= ol t oy € 9B\ o))
w = % dx + x cos zdy + y*dz € Q1 (R3);
n = xdx Ady — zdx A dz + zyzdy A dz € Q*(R3).
Consider also the following smooth functions:
f: R — R? defined as f(t) = (,t%);
g : (0,400) x (0,27) — R? defined as g(r, ) = (rcos d, rsen 6);
h: R® — R? defined as h(u, v, w) = (uv, vw, uw).
Compute:
(a) aANB, wAn, AN,
(b) da,dp,dw,dn;
(c) f*a,g"a,g"B,h™n.

2. Recall that for any v € R? we define
wy = vhde 4+ vidy +vidz
and
Oy = vidy A dz + v2dz A dx + v3da A dy.
Show that if ¢ : R® — R is a scalar field and F : R?* — R3 is a vector field then:

( ) do = Werad ¢
(b

) dwp = curlF;

(c) dQp = (divF)dz A dy A dz;
(d) d(d¢) =0 < curl(grad ¢) = 0;
(¢)

e) d(dwp) =0 < div(curlF) = 0.



