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1. As shown in the figure, use the basic definition of vector cross-product and prove
that the moment vector M, produced by force F about the point O can be
computed by the vector equation M, =r,xF. In the figure, point A is an arbitrary
point on the line of action of force F, r, is position vector from O to A, d is the
shortest distance between line of action of the force and point O. (25%)

2. A cantilever beam is subjected to two distributed loads as shown. Replace the
distributed loads by a resultant force and couple moment acting at point O. (25%)

w(x)

w(x) = wy[1—(x* /)]
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3. A force F of a magnitude 100 N acts on the top of the tetrahedron abcd as shown.
Let the direction angles of vector F be a=60°, f=60°, y=45°. Use the 3D
vector formula to determine the magnitude of the moment about the b-c axis. In
addition, determine the shortest distance between b-c¢ axis and the line of action of
the force F 72 (25%)

4. Use the method of virtuas aisplacement and determine the required magnitude of
force P to maintain the equilibrium of linkage at & = 60°. The weight of each link
is W. Point A is a hinge, point B is a pin and point C is a roller. (25%)




