Statics I
1.  Two children are balanced on a relatively massless teeter-totter.  The child on the left is sitting 1.7 meters from the center and has a mass of 20 kg.  The child on the right has a mass of 25 kg.


a.  What is the torque of the left child about the center support?

b.  Where is the child on the right sitting?


c.  What is the force of the support on the teeter-totter?


2.  A 1.5 meter massless bar is being supported at each end by vertical ropes.  A 50 kg mass hangs 25 cm to the left of center.  


a.  What is the torque of the mass around the left end of the bar?


b.  What is the torque of the right support around the left end of the bar?


c.  What is the tension in the right support?


d.  What is the tension in the left support?


3.  A 25 kg light is being suspended by two chains at the same point.  Chain 1 makes a 15( angle to the vertical, while chain 2 makes a 20( angle to the vertical.  What is the tension in each chain?

4.  A 10 kg ladder is leaning against a wall.  What is the maximum angle for the ladder to remain at rest if the coefficient of static friction between the ladder and the floor is 0.6? (Assume that the wall is frictionless)


5.  A 10.0 kg sign is hung 0.75 m from a wall as shown.  The support beam is 1.2 meters long with a mass of 2.0 kg.

a.  What is the torque due to the sign about the left side of the bar?

b.  What is the torque due to the weight of the bar about the left side of the bar?

c.  What is the torque due to the rope about the left side of the bar?

d.  What is the tension in the rope?

e.  What are the horizontal and vertical forces the wall applies on the rod?

6.  A round arch and a pointed (Gothic) arch both span the same 8.0 meter span and support the wall (and roof) of a building.  Consider each arch as made up of two “half arches,” connected (or pivoted) at the uppermost point.  In the diagram, the load of the wall is indicated by a single force on each half of the arch.

a.  Explain why a horizontal buttressing force (FH) is needed to keep either arch from falling.

b.  Show that the buttressing force need only be half as great for the pointed arch as for the round one.
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