Math 348 Fall 2016

HOMEWORK 4: THE FIRST FUNDAMENTAL FORM
(Total 20 pts + bonus 5 pts; Due Oct. 14 12pm)

QUESTION 1. (5 PTS) Calculate the first fundamental form of the surface

o(u,v)=(3sinucosv,2sinusinv, cosu). (1)

QUESTION 2. (5 PTS) Consider the surface patch o(u,v) = (u cosv,usinv,In(cosv)+u). Let
uy < ug be arbitrary. Show that the arc length of the curve o(t,v) between t =uy and t = uy
is independent of v.

QUESTION 3. (10 PTS) Let the first fundamental form for a surface patch be du?® + (1 +
u?) dv?.

a) (8 p1S) Calculate the lengths of the2three sid;as and the three angles of the curuvilinear

Y ov=1.

'U/:—7,

triangle bounded by images of u= -,

b) (2 PTS) Prove that the area of the curvilinear triangle is greater than 1/3.

(The following are more abstract or technical questions. They carry bonus points. )

QUESTION 4. (BoNus, 5 pTs) Consider the surface of revolution o(u, v) = (f(u) cos v,
f(u)sinv,u) where f(u) >0 and v e [0,2m].

a) (2 PTS) Prove that it can always be parametrized so that the first fundamental form
becomes E(v) du? + dv?.,

b) (2 pTS) Find a conformal mapping between o(u,v) and the plane.

¢) (1 pT) For what f is such a surface developable? Justify your claim.
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