Solution to GCE Statics Q6.
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Force F is the force of the beaker on the straw – at right angles to the beaker surface since the beaker is smooth.

Force R is the reaction force of the edge of the beaker on the straw – at right angles to the straw since the surface is smooth.

Force W is the weight of the straw – acting from the c. of g. of the straw, which must lie outside the edge of the beaker for there to be any possibility of equilibrium.

These three forces must pass through a point for the straw to be in equilibrium and a triangle of forces diagram shows that
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Take moments about the point of contact of the straw with the rim of the beaker (in order to eliminate force R):
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from which it follows that
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Note that the equilibrium is unstable – any change in the system results in a lowering of the c. of g. and a corresponding decrease in the PE.  Such equilibria are difficult to sustain.
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