4. Coefficient of friction (12 pts)

1) This is a straightforward question: we measure the tangent of the slope of the
board, when the brick starts sliding, ©; = tan oy, for the given setup, u; =~ 0.24.

2) We put the ball and brick together on the slope, the ball touching both the brick
and board and being upwards on the slope. So, the ball pushes the brick down and the
sliding is expected to take place for somewhat smaller sloping angles. For the given
setup, that critical angle turns out to give tan 5 ~ 0.12.

Now we need to express p knowing pe =~ 0.24 and § = arctan0.12. First we write
the torque balance for the ball with respect to the touching pint with the board:
mgRsin f = uNR+ N R, where N is the pressure force between the ball and the brick.
Hence, N = % sin 3.

Now, we use the normal (to the board) force balance for the brick, to find the pressure
force between the board and the brick: No = Mgcos(§ + % sin 8. Finally, we have
the tangential force balance for the brick:
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This equation can be simplified to
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Using the measured values we get p = 0.2.




