
Angular Momentum in Polar Coordinates Handout

Find an expression for angular momentum in polar coordinates.

Solution We know that an expression for velocity in polar coordinates is:

v⃗ = ṙ r̂ + rϕ̇ ϕ̂

Then angular momentum is

L⃗ = r⃗ × p⃗ (1)
= r⃗ × µv⃗ (2)
= rr̂ × µ(ṙ r̂ + rϕ̇ ϕ̂) (3)
= rr̂ × µ(��ṙ r̂ + rϕ̇ ϕ̂) (4)
= µr2ϕ̇(r̂ × ϕ̂) (5)

=

{
µr2ϕ̇ ẑ cylindrical coordinates

−µr2ϕ̇ θ̂ spherical coordinates
(6)

Recall that in the equatorial plane, the basis vector θ̂ points downward.
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