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For rolling without slipping, we have a = Rα where

mg sin θ − f = ma (1)

fR = Iα = βmR2α (2)

Multiplying equation (1) by R and adding to equation (2) gives

mgR sin θ = βmR2α +mRa

mgR sin θ = (1 + β)mR2α

α =
g sin θ

(1 + β)R

Once the ball starts slipping,

f = µmg cos θ

so from equation (2),

µmgR cos θ = βmR2α

α =
µg cos θ

βR
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The critical angle for the transition is

g sin θc
(1 + β)R

=
µg cos θc
βR

tan θc =
µ(1 + β)

β

Thus,

α =

{
g sin θ
(1+β)R

0 < θ < θc
µg cos θ
βR

θc < θ < π/2

so the answer is C .
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