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1.
(25/100) Two spaces  and  are said to have the same homotopy type if there are
continuous maps  and  such that both  and  are

homotopic to the identity maps. Let , 

Lemniscate .

Do  and  have the same homotopy type?
2.

(25/100)  arctan . Double

integral

 is an improper integral, where

 is the Gauss curvature of the graph and 

 is the surface element of surface integral. Is  convergent or divergent?

If convergent ?

3.

(25/100)  is a cylinder,  is a

curve on . Is  a geodesic on ? At the point , geodesic

curvature ?

4.
(25/100) First fundamental form 

, . Can you find a surface in  ,

,  having this first fundamental form? If yes, second

fundamental form II ? Mean curvature ? Gauss

curvature ?
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