MECH 320-MECHANICS OF MATERIALS-FINAL EXAM (2H)

Problem 1. Determine the principal stresses and the maximum in-plane shear stress that are
developed at point 4. Show the results on an element located at this point. The rod has a diameter

of 40 mm. (25 pts)

Steps:

1. Using the method of sections and consider the FBD of the
member’s upper cut segment, find the normal stress which

s the combination of axial and bending stress.

2. Atpoint A, find o and and draw the state of stress.

3. After setting the values of 0y, 0y and Ty find dgve

4 Draw the Mohr circle and specify 01, 02, and T e
5 Draw the state of maximum In - Plane shear stress on an

element rotated through 6

Problem 2. If the 75-kg man stands in the position shown, determine
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the state of stress at point 4

on the cross section of the plank at section a—d. The center of gravity of the man is at G. Assume

that the contact point at C is smooth. (25 pts)
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Problem 3. The bar has a diameter of 40 mm. If it is subjected to the two force components at its
end as shown, determine the stress components that act at points 4 and B, and show the results
on 2 volume elements located at these 2 points. (25 pts)
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Problem 4. A diesel engine for a small commercial boat operates at 200 rpm and delivers 800 hp
(hp=Horse power, 1hp=33,000 Ib.ft/min) through a gear box with a ratio of 4 to 1 to the propeller
as shown in the figure. Both the shaft from the engine to the gearbox and the propeller shaft are
to be solid and made of heat-treated alloy steel. Determine the minimum permissible diameters
for the two shafts if the allowable shearing stress :s 20 ksi and the angle of twist in a 10-ft length
of the propeller 1s not to exceed 4°. Neglect power loss in the gearbox and assume that the
propeller shaft is subjected to pure torsion. (25 pts)
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Bonus (10 pts). Follow The four integrations procedure to calculate the deflections of a
beam
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