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1. Consider the coordinate transformation x = (r,1/;) -> x' = (x,y) such that
.T = ~r COB 2</J, y = ~r sin 21J;. Compute clements of the transformation matrix
J\ if di:' = J\ di:. If the invariant distance in x' coordinate system is ds2 =
dx2 + dy2 then compute the metric tensor in x coordinate system. [3+4]

2. Prove the following identity, if 8pg = g g''v 91,,,,,p [4]

1
'VµV/1 = -8 (FY v11)Aµ

3. If \70.gµv = 0 and ['Va, \713]V.,. = R.,.pC>f3VPthen show that Rpacxf3= -Raprxf3 [4]

4. Show that tho geodesics on a two-cylinder with the metric ds2 = r2d82 + dp2
arc helices. [5]
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