PHYS 480/581
General Relativity

Worksheet #3
Wednesday September 9 2026

Question 1.

(a) Consider standard 3D Euclidean space in cartesian coordinates (x,y, z). In this coordinate

system, the metric is just the identity
gij = 0ij. (1)
Now consider a coordinate transformation into spherical coordinates (17, ¢’, ¢')
x=1"cos¢d’'sin€, y=1"sin¢’sin@, z=r1"cost, (2)
P =22+ 2+ 22, 0 =cos! <Z>, ¢ =tan~! (Q) (3)

Derive the metric gj; in this spherical coordinate system. Use this to write the squared line

element ds?.

(b) Compute the inverse metric g’*.

Question 2.

Consider the following (1,2) tensor C’aﬂ ” This object is a tensor since it transforms as
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under a x — 2/(z) coordinate transformation.

(a) Show that the contraction A, = C?,, is indeed a dual vector.

(b) Show that Cyg, is a (0,3) tensor.



