Spring 2012 - Math 437 Section 0101
Homework #5 - Due March 13

. Let M = {(z,y,2); 2y® + y2° + z2® = 1}

(a) Show that M is a regular surface in R3.

(b) Define m : M — R by 7n(x,y,z) = z. Find the critical points and critical
values of .

. Consider the subset M = {(x,y) € R?; 2?2 +¢y?> =1} U {(2,0) |1 < z < 2}.

(a) Sketch M and explain why M is not a regular curve (or submanifold) in
R2.

(b) Prove that the function f : (0,2) — M given by f(s) = (cos(27s), sin(27s))
if 0 <s<1and f(s) = (s,0), if 1 <s < 2 defines a differential structure
on M.

. Let a € AP(R™).
Prove that if {v1,...,vp} is linearly dependent, then a(vy,...,v,) = 0.

. Consider the forms o = zdx — ydy, f = zdz ANdy + xdy AN dz and v = zdy.
Compute a A B, a Ay and G A 7.
. Let ¢ : R? — R3 be defined by ¢(x1, 2, 23) = (x172, 123, T2x3). Find

(a) ¢*dy1, ¢*dya, ¢*dys3
(b) ¢*(dy1 A dyo)
(c) ¢*(dy1 A dya2 A dy3)

(we denote by (y1,%2,%3) the coordinates in ¢(R3) C R3).

. Let f(r,0, ) = (rcos@sin g, rsinfsin p, r cos p) be the spherical coordinates in
R3. Calculate f*« for the following differential forms o

dx, dy, dz, de Ndy, de Ndz, dy Ndz, dx ANdy A dz.



