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Answer ALL questions.

(1) Compute the Gaussian curvature at an arbitrary point of the ellipsoid S defined as a

level surface in IR by
© 2
S — 1,4 ,.'.U [— —_— —_— = 1 B
{(-Ll T2 3) a2 + + 2 }
where a, b, ¢ are positive constants. [25]

(2) Compute the signed curvature at every point of the oriented planar curve {(z,y) €

R*: f(z,y) =22 —y? =1, © > 0}, with the usual orientation given by ”—g%. (25]

(3) Compute (with proof) the geodesics of the cylinder S = {(z,y,2) : z%+y? = 1}.
(4) Let M be a smooth manifold of dimension n and let TM be the set {(z,v): z€ M,v €
T, M}. Prove the following:

(i) TM is a smooth manifold of dimension 2n.

(if) TM is orientable. [104+15=25]
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