1.) Let M? {(z,y) €R? | 0 < 22 + 42 < 1} be the punctured unit disc. Let (r,0)
be polar coordinates on M. Define a metric on M by

1 r’
Od) = o @) =0, @n0) = i,

where 0, and 8y denote the coordinate vector fields. Compute the Gauss cur-
vature of this metric.
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Extra space for 1).
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..... w* be linearly independent smooth 1-forms on M ™. Suppose that

ly-eny oy are smooth 1-forms and 0 = o; A w'. Prove that there exist hij =
h'ji € COO(M) such that a; = hijwf, 1 S_ Z,j S k
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3.) Define F : R? — R* by (s,t) (%, 5%, st%,1%). Let (w,z,y, z) be coordinates
on R* and compute the pull-back F*(dw + e*dz).
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