
Question

A particle has a path given by x = cosωt, y = sinωt, z = t. Find its velocity
and acceleration in cylindrical polar coordinates.

Answer

v =
d

dt
(i cosωt+ j sinωt+ tk) = −ω sinωi + ω cosωtj + k

r = i cosωt+ j sinωt+ zt

in cylindrical polar coordinates: r =
√

x2 + y2 = 1; φ = ωt; z = t.

v = ṙer + rφ̇eφ + żez
v = ωeφ + ez

a = (r̈ − rφ̇2)er +
1

r
(ṙ2φ̇)eφ + z̈ez

a = −ω2er
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