
Question
A particle of mass m moves along a space curve given by
r = a cosωti + b sinωtj.
Find

(a) the torque about the origin of the force acting upon it,

(b) the angular momentum of the particle about the origin.

Answer
r = a cosωti + b sinωtj
ṙ = −aω sinωti + bω cosωtj
r̈ = −ω2(a cosωti + b sinωtj) = −ω2r

(a) Using Newton’s 2nd law: mr̈ = F

The torque is r× F = r×mr̈ = −mω2r× r = 0

(b)

Angular momentum = r×mṙ

= mω
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a cosωt b sinωt 0
−a sinωt b cotωt 0
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