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Recall that rolling without slipping is the superposition of rotational motion with angular velocity
ω and translational motion with velocity v = ωR.

We have

ux = v − v cos θ

uy = v sin θ

so

u =
√
u2x + u2y = v

√
(1− cos θ)2 + sin2 θ = v

√
2− 2 cos θ

= 2v

√
1− cos θ

2
= 2v sin

|θ|
2

= 2ωR sin
|θ|
2

and the answer is E .
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