Static Equilibrium Problems
(01/08/07)
(1) A uniform ladder leans against a frictionless wall as shown.  What is the minimum coefficient of static friction between  the floor and ladder that will keep the ladder from slipping?
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(2)  A uniform disk of radius R and weight W rests in contact with a curb of height R/2.  A horizontal force of magnitude W/3 is applied to the center of the disk.  
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In terms of W and other quantities specified, find

(a) the normal force exerted by the floor
(b) The components of the force exerted by the corner on the disk.

(c) the direction of the force exerted by the corner.

Hey, the party’s not over yet….. there’s more on the back!

(3)  The center of gravity of a 60 kg crate (that was not packed uniformly) is located as shown.  When a force of 450N is applied as shown, the box begins to tip over.  Determine the height H.
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(4)  A 480N gate is fastened by two hinges to a post as shown. The guy wire is drawn up such that the horizontal component of the force exerted by the top hinge is zero. 
(a) Determine the horizontal component of the force exerted by the bottom hinge   
(b) Determine the tension in the wire 
(c) Determine the sum of the vertical components of the forces exerted by the two hinges.
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(5)  Two uniform rods ( 3m and 4m long) are hinged together at one end and form a right angle as shown. The weights of the long and short boards are 160N and 120N respectively. The combination is placed on a smooth floor and a light horizontal cable is stretched between them 1m above the floor.   
(a) Determine the normal force exerted by the floor on each board. 

(b) Determine the tension in the cable.

(c) Determine the force that one board exerts on the other at the hinge. 
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