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Friction will decrease the ball’s translational velocity and increase the ball’s angular velocity until it
rolls without slipping. We have

Ff = ma

FfR = Iα =
2

3
mR2α

Thus,

v = v0 − at = v0 −
Ff
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Ff = µmg. Recall v = Rω for rolling without slipping:

v0 − µgt =
3µg

2
t

v0 =
5µg

2
t

Therefore,

t =
2v0
5µg

so the answer is A .
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