
Spherical Coordinates Math 200, Fall 2014

1 Spherical Coordinates

Consider the spherical wedge

E = {(ρ, θ,φ)spherical : a ≤ ρ ≤ b,α ≤ θ ≤ β, c ≤ φ ≤ d}

where β − α ≤ 2π. We wish to compute

∫∫∫
E

f (x , y , z) dV .

Partition the ρ, θ and φ intervals into `, m and n subintervals, respectively, which defines small sub-
wedges:

sub-wedge Eijk

x

y

z

ρi

∆ρi

∆φk

∆θj

ρi sinφk

ρi sinφk∆θj

ρi sinφk∆θj

ρi∆φk

Here Ei jk has approximate volume

Vi jk ≈ (∆ρi)(ρi sinφk∆θj)(ρi∆φk) = ρ2i sinφk∆ρi∆θj∆φk

Consequently,∫∫∫
E

f (x , y , z) dV =

∫ d

φ=c

∫ β

θ=α

∫ b

ρ=a

f (ρ sinφ cos θ, ρ sinφ sin θ, ρ cosφ) ρ2 sinφ dρ dθ dφ
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