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; A slender rod of length L and weight W is attached to a collar at 4 and is fitied
 with a small wheel at B. Knowing that the wheel rolls freely along a cylindrical

i surface of radius R (R>L), and neglecting friction, derive an expression in &, £ and

| & which must be satisfied when the rod is in equilibrium. Also find the reactions at

b Aand B when [ = 150 mm, K = 200 mm and W= 100 N, (25%)

 Classity each of the trusses shown as completcly, partially, or improperiy
f constrained; if completely constrained, further classify as determinate of

L indeterminate.  Also calculate the reactions for the statically deterniinate
 structure(s).  (25%) . -
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t 3. The boom is supported by a ball-and-socket joint at 4 and a guy wire at & as shown

m the figure. If the loads are each 300N and they are in a plane parallel to the x-y
plane, determine the compenents of reaction at A for equilibrivm.  {25%)

4. The pivot bearing is subject to a conical pressure distribution at its surface of
contact as shown in the figure. The bearing radius is 0.1 m and the shaft supports
an axial force of 104 N. Determine the torque M requited to overcome friction and
turn the shaft, if the coefficient of static fnction 15 0.2. (25%)
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