2018A F=ma Exam: Problem 23
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For rolling without slipping, we have a = Ra where

mgsinf — f = ma
fR=Ia = pmR*a
Multiplying equation (1) by R and adding to equation (2) gives

mgRsiné = fmR*a + mRa
mgRsinf = (1 + B)mR*a

gsiné
(1+58)R

Once the ball starts slipping,

f = pmgcos6
so from equation (2),
umgRcosf = BmR*a

o (g cos 6
=R



The critical angle for the transition is

Thus,

so the answer is .
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