Answer on Question #60164, Physics Mechanics Relativity

A hemispherical bowl of radius R is rotated about its axis of symmetry which is kept vertical. A small block is
kept in the bowl at a position where the radius makes an angle 0 with the vertical. The block rotates with
the bowl without any slipping. The friction coefficient between the block and the bowl surface is u. Find the
range of the angular speed for which the block will not slip.

Solution

NI
r = Rsiné.
Case (1). When the block tends up to slip down force of friction acts upward.
mg = Ncos6 + Fysin6
mrw? = Nsin6 — Fy cos 6
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Case (l1). When the block tends up to slip upwards (w = w,44), force of friction acts downwards.
Therefore,

mg = Ncosf — Fysin6

mrw? = Nsin6 + Fy cos 6
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