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1. Define the following notions:- B+3+3+3+3=15
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(e) Left-invariant vector field.

Two vector fields ¢-related

2. Prove that S is diffeomorphic to SU(2). [7]

3. Define a tensor field of type (r,s) on a smooth manifold M. Let w
be a 1-form on M and define F' : x(M) x x(M) — C®(M) by
F(X,Y)=X(w(Y)). Is F a (2,0)- tensor field? 24+ 4 = 6]

4. Give an example of a manifold which is not orientable and justify your
answer. [2 4+ 3 = 5]

5. The stereographic projection ¢ : (S™\ {(1,0,0,...,0)},< , >gn+1) —
(R™, W <, >gm)isgiven by ¢(zo, 21, 22...7m) = 7 1360 (1,22, ...Tm).
Show that ¢ is an isometry. [7]

6. Let SO(m) be the special orthogonal group equipped with the metric
< X,Y >= itrace (X' Y). Prove that < , > is left-invariant and
that for vector fields X,Y € T.5O(m), we have VxY = 3[X,Y]. [5
+5 = 10]



