
Lesson 27, §15.8 Triple Integrals in Cylindrical
and Spherical Coordinates

1 Cylindrical Coordinates

Formula for Triple Integration in Cylindrical Coordinates∫∫∫
E

f(x, y, z) dV =
∫∫

D

[∫ u2(x,y)

u1(x,y)

f(x, y, z) dz

]
dA

∫∫∫
E

f(x, y, z)dV =
∫ β

α

∫ h2(θ)

h1(θ)

∫ u2(r cos θ,r sin θ)

u1(r cos θ,r sin θ)

f(r cos θ, r sin θ, z) r dz dr dθ

x ⇒ r cos θ (1)
y ⇒ r sin θ (2)
z ⇒ z (3)

dV ⇒ r dz dr dθ (4)

2 Spherical Coordinates

Formula for Triple Integration in Spherical Coordinates∫∫∫
E

f(x, y, z)dV =
∫ d

c

∫ β

α

∫ b

a

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

where E is a spherical wedge given by

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

x ⇒ ρ sinφ cos θ (5)
y ⇒ ρ sinφ sin θ (6)
z ⇒ ρ cos φ (7)

dV ⇒ ρ2 sinφ dρ dθ dφ (8)
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