
Kinematics

Rectangular

x̂ × ŷ = ẑ

~r = xx̂ + yŷ + zẑ

~v = ẋx̂ + ẏŷ + żẑ

~a = ẍx̂ + ÿŷ + z̈ẑ

Plane Polar

~r = rr̂

~v = ṙr̂ + rθ̇θ̂

~a = (r̈ − rθ̇2)r̂ + (rθ̈ + 2ṙθ̇)θ̂

Cylindrical

r̂ × φ̂ = ẑ

~r = rr̂ + zẑ

~v = ṙr̂ + rφ̇φ̂ + żẑ

~a = (r̈ − rφ̇2)r̂ + (rφ̈ + 2ṙφ̇)φ̂ + z̈ẑ

Spherical

r̂ × θ̂ = φ̂

~r = rr̂

~v = ṙr̂ + rφ̇ sin(θ)φ̂ + rθ̇θ̂

~a = (r̈ − rφ̇2 sin2(θ) − rθ̇2)r̂ + (rθ̈ + 2ṙθ̇ − rφ̇2 sin(θ) cos(θ))θ̂ + (rφ̈ sin(θ) + 2ṙφ̇ sin(θ) + 2rθ̇φ̇ cos(θ))φ̂
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