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1. (10%) Draw the shear-and bending-moment diagrams for the beam and loading as shown.
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2. (15%) Determine the centroid (¥,y) of a parabolic spandrel as shown, by direct integration.

(Note: the value of k can be determined by substituting x = a and y = b, and we have k = bla®)

3. (15%) The cab and motor units of the front-end loader shown are connected by a vertical pin
located 1500 mm behind the cab wheels. The distance from € to D is 750 mm. The center of

gravity of the 250-kN motor unit is located at G,,, while the centers of gravity of the 90-kN cab
and 80-kN load are located, respectively, at G, and G,. Knowing that the machine is at rest with

its brakes released, determine (a) the reactions at each of the four wheels, (b) the forces exerted
on the motor unit at C and D.
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