Statics III

1.  A 30 kg round table is supported by three legs placed equal distances apart on the edge.  What minimum mass, placed on the table’s edge, will cause the table to overturn?

2.  Two support wires run from the top of a pole 2.6 m tall that supports a volleyball net.  The two wires are anchored to the ground 2 m apart and 2 m from the pole.  The tension in each wire is 95 N.  What is the tension in the net, assuming horizontal and attached at the top of the pole?

3.  Ray holds a uniform 2 meter long 10 kg plank with his right hand at one end and his left hand at some other point on the plank.  


a.  What is the direction of the force for each hand on the plank if the left hand is also on the right side of the center of mass?


b.  What is the direction for the force for each hand on the plank if the left hand is on the left side of the center of mass?


c.  Where should he place his left hand so neither hand exerts a force greater than 150 N?


d.  Where should he place his left hand so neither hand exerts a force greater than 80 N?

4.  What horizontal force F is needed to pull a wheel of radius R and mass M over a step of height h?  Assume the force is applied at the top end of the wheel.

5.  A person lies on a relatively massless board which is supported by two scales, one under the top of his head and one under the bottom of his feet.  The scale under his head reads 365 N while the scale at his feet reads 323 N.  Where is center of mass for the person relative to his total height?

6.  A mountain climber is rappelling down a vertical wall.  The rope is attached to a buckle around her waist 1.05 meters from her feet.  She is supported so her body is horizontal and the rope makes a 25( angle to the vertical.  Her center of mass is 0.90 meters from her feet.


a.  What is the tension in the rope?


b.  What are the magnitudes and directions for the components of force acting at her feet?


c.  As she moves down the wall, what happens to the magnitudes of the forces calculated in parts a and b?  (Assume she keeps her body horizontal and the rope is attached to the same points.)
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