
PHYS 480/581
General Relativity

Worksheet #5
Monday September 21 2026

Question 1.

Consider a sphere of radius R with coordinates θ, φ, where θ is the angle from the positive z axis
(as is conventional in physics). The metric takes the form

gµν =

[
R2 0
0 R2 sin2 θ

]
. (1)

Here we want to solve the geodesic equation on this surface

d2xα

ds2
+ Γα

µν

dxµ

ds

dxν

ds
= 0, (2)

where ds stands for an infinitesimal length segment on the surface of the sphere and

Γα
µν ≡ 1

2
gασ(∂µgνσ + ∂νgσµ − ∂σgµν). (3)

(a) Compute the Christoffel connection Γθ
θθ, Γθ

φθ, Γθ
φφ, Γφ

φφ, Γφ
θφ, and Γφ

θθ.

(b) Derive the α = θ and α = φ components of the geodesic equation.

(c) Show that the equator (the curve with θ = π/2 for any φ) is a solution to the above geodesic
equation.
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