Part B

In this part choose one answer from the list provided. You do not need to provide a solution or
Jjustification.

Estimated time required: 20 min.
Problem 6 (2P). The set S := {(x,y,2) € R? | 2* = z* +¢* }...

[ ]is a smooth surface.

[ ]1is not a smooth surface, since S is disconnected.

[ ]is not a smooth surface, since S is not homeomorphic to R2.
[x]

x ] is not a smooth surface, since .S is not locally homeomorphic to R

Problem 7 (2P). The map f: R? — R?, f(xz,y) = (2% — v, 2zy) is...

a diffeomorphism.
a local diffeomorphism at each point.

x ] a local diffeomorphism at each point except the origin.
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[
[
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none of the above.

Problem 8 (2P). Let f: S; — S5 be a smooth surjective map between two smooth surfaces. If it
is only known that d,, f is injective at each point p € S, then f must be...

a diffeomorphism.
x ] a local diffeomorphism.

injective.
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none of the above.

Problem 9 (2P). Chose a correct statement from the following list:. ..

[ ] Each smooth surface in R? is orientable.
[ x ] Each smooth compact surface in R? is orientable.
[ ]If a smooth surface S C R3 is orientable, then S is compact.
[ ]

If S is non-orientable, then a unit normal field may still exist on S.

Problem 10 (2P). For an arbitrary smooth function f on a smooth surface S the following holds:

If p € supp f, then f(p) # 0.
If p ¢ supp f, then f(p) # 0.

If p ¢ supp f, then f(p) = 0.
None of the above applies.

[ ]
[ ]
[x]
[ ]
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