
Homework No. 03 (Fall 2021)
PHYS 500A: MATHEMATICAL METHODS

Department of Physics, Southern Illinois University–Carbondale

Due date: Tuesday, 2021 Sep 14, 4.30pm

1. (10 points.) In term of unit vectors

r̂ = sin θ cosφ î+ sin θ sinφ ĵ+ cos θ k̂, (1a)

θ̂ = cos θ cosφ î+ cos θ sinφ ĵ− sin θ k̂, (1b)

φ̂ = − sinφ î+ cosφ ĵ, (1c)

the basis vectors for spherical polar coordinates are

er = r̂ er = r̂, (2a)

eθ = rθ̂ eθ =
1

r
θ̂, (2b)

eφ = r sin θφ̂ eφ =
1

r sin θ
φ̂. (2c)

Compute the Christoffel symbols
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for the spherical coordinate system.

1


