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1. Knowing that the line of action of the force Q passes through point C, derive an expression for
the magnitude of Q required to maintain equilibrium. (20%)

Fig. 1

2. The panel shown forms the end of a trough that is filled with water to the line 44'. Determine
the depth of the point of application of the resultant of the hydrostatic forces acting on the panel
(the center of pressure). (20%)
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3. The angle of static friction between the block of weight # and the inelined plane is ¢. For the

angle shown in Fig. 3, what is the expression for P to move the block up the inclined plane.
(20%)

Fig. 3
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4. A slender rod of length L and weight /¥ is attached to a collar at 4 and is fitted with a small
wheel at B. Knowing that the wheel rolls freely along a cylindrical surface of radius R, and
neglecting friction, derive an equation in 6, L, and R that must be satisfied when the rod is in
equilibrium. (20%)

Fig. 4

5. Knowing that m, =70 kg and m, =25 kg, determine the magnitude of the force P required to
maintain equilibrium. (20%)
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