Statics II

1.  A 15 kg mirror is hung by a single wire that is supported in the center as shown.  The ends of the wire are 1.3 meters apart and the total length of 1.5 meters.  What is the tension in the wire?

2.  A mass of 225 kg hangs from the end of the uniform strut whose mass is 45.0 kg.

a.  What is the tension in the support cable?

b.  What are the horizontal and vertical components of the force exerted on the strut by the hinge?


3.  Two uniform beams are attached to a wall with hinges and then loosely bolted together. What are the horizontal and vertical components of the force on:

a.  Beam A due to its hinge?

b.  Beam A due to the bolt?

c.  Beam B due to its hinge?

d.  Beam B due to the bolt?

4.  A uniform 90 kg beam with a length of 6 meters is supported in two points.  One support is directly under the left end of the beam while the other is 4 meters away.  A 50 kg person walks slowly from the left end to the right end.

a.  What is the force of each support when she is directly over the left support?

b.  What is the force of each support when she is directly over the right support?

c.  How far past the right support can she walk before the beam begins to rotate? 

5.  A simplified model of a human bending to lift something from the ground without bending their legs is shown.  The spine and upper body are treated as a horizontal bar with a mass of 35 kg.  The erector spinalis muscle is attached two-thirds of the way up the spine at an angle of 12(.  The person is attempting to lift a 200 N weight directly below the top of his spine.  Assume that the upper body of the person is 35 kg.

a.  Identify each of the forces marked on the diagram.

b.  What is the tension in the back muscle?

c.  What is the horizontal compression force at the base of the spine?
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