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FORMULAIRE SUR LES REPÈRES MOBILES DE R3

Coordonnées Coordonnées Coordonnées
cartesiennes cylindriques sphériques

Point P (x, y, z) x, y, z ∈ R (ρ, θ, z)


ρ ≥ 0

θ ∈ [ 0, 2π[

z ∈ R

(r, θ, ϕ)


r ≥ 0

θ ∈ [ 0, 2π[

ϕ ∈]− π
2
, π
2
[



ρ =
√
x2 + y2

θ =


arctan x

y
si x > 0

π
2

si x = 0
arctan x

y
+ π si x < 0

z = z


x = ρ cos θ

y = ρ sin θ

z = z


x = r cos θ cosϕ

y = r sin θ cosϕ

z = r sinϕ

Chang.
coordonnées 

r =
√
x2 + y2 + z2

θ = idem

ϕ = arcsin
z√

x2 + y2 + z2



r =
√
ρ2 + z2

θ = θ

ϕ = arcsin
z√

ρ2 + z2


ρ = r cosϕ

θ = θ

z = r sinϕ

Repère en P (P ; ~i,~j,~k)



~i =
∂

∂x

~j =
∂

∂y

~k =
∂

∂z

(P ; ~eρ, ~eθ,~k)



~eρ =
∂

∂ρ

~eθ =
1

ρ

∂

∂θ

~k =
∂

∂z

(P ; ~er, ~eθ, ~eϕ)



~er =
∂

∂r

~eθ =
1

r cosϕ

∂

∂θ

~eϕ =
1

r

∂

∂ϕ


~eρ = cos θ ~i+ sin θ ~j

~eθ = − sin θ ~i+ cos θ ~j

~k = ~k


~i = cos θ ~eρ − sin θ ~eθ

~j = sin θ ~eρ + cos θ ~eθ

~k = ~k



~i = cos θ cosϕ ~er − sin θ ~eθ
− cos θ sinϕ ~eϕ

~j = sin θ cosϕ ~er + cos θ ~eθ
− sin θ sinϕ ~eϕ

~k = sinϕ ~er + cosϕ ~eϕ
Chang.
repères 

~er = cos θ cosϕ ~i+ sin θ cosϕ ~j

+sinϕ ~k

~eθ = − sin θ ~i+ cos θ ~j

~eϕ = − cos θ sinϕ ~i− sin θ sinϕ ~j

+cosϕ ~k


~er = cosϕ ~eρ + sinϕ ~k

~eθ = ~eθ

~eϕ = − sinϕ ~eρ + cosϕ ~k


~eρ = cosϕ ~er − sinϕ ~eϕ

~eθ = ~eθ

~k = sinϕ ~eρ + cosϕ ~eϕ


