Tangent Spaces- HW Problems

1. Let®:R% - S2 —(0,0,1) € R3 by

D(u,v) = (

2u 2v u2+v2—1)
u24v2+1" u24+v2+1’ u2+v2+1)°

a. Find two vectors that span the tangent space of §2 — (0,0,1)

atcb(l \/_) (1 vz 1)

2°°272

b. Write an expression for the tangent space at 5(1, \/E)

c. Letv, = 45u(1, V2) — 8@, (1,v2) be a vector in
T<1m>(52 — (0,0,1)). Let f:52 — (0,0,1) » R by

2’272

f(x,y,z) =xy?>+2z3. Ifp = (; \/2— ;)f nd v, (f) in the

following two ways (see class notes):
i. Do the calculations in terms of u and v.

ii. Do the calculations in terms of x, y, z.



2. Let S be a surface in R? given by
ol u?) = (Wl u?, Wh)? + w?)?). Let
B, = 5u1(u1,u2) + ﬁuz (ul,u?) beavectorin T5(u1 uZ)S'
f:S >R by f(x,y,z) = x* + y3 + z°. Find v,(f) at any point

®(ul,u?). Your answer should be a function of only ul, u? (not

X,V,Z).



