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MULTIPLE CHOICE PROBLEMS (10 Points each)

1. The aluminum rod 4B (G =27 GPa) is bonded to the brass rod BD (G = 39 GPa). Knowing that
portion CD of the brass rod is hollow and has an inner diameter of 40 mm, the angle of twist at 4 is
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2. For the solid brass shaft shown, G = 17x10° ksi. The maximum shear stress in the shaft is most

nearly
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3. The solid rod BC has a diameter of 30 mm and is made of an aluminum for which the allowable
shearing stress is 25 MPa. Rod 4B is hollow and has an outer diameter of 25 mmy; it is made of brass

for which the allowable shearing stress is 50 MPa. The largest inner diameter of rod 4B for which
the factor of safety is the same for each rod is most nearl
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4. Two equal and opposite couples of magnitude M = 25 kN-m are applied to the channel-shaped beam

AB. Observing that the couples cause the beam to bend in the horizontal plane, the normal stress at
point C is most nearly:

T(ag 79.8 A MPa tensnon
(b) 79.8 MPa compression
(c¢) 136.5 MPa tension
(d) 136.5 MPa compression
(e) 100.7 MPa tension
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5. A vertical force P of magnitude 20 kips is applied at a point C located on the axis of symmetry of the
cross section of a short column. This point is located at y = 5 in. from the bottom of the column, as
shown. The centroid of the section is located y = 3.8 in. from the bottom of the column. The neutral

axis location is most nearly at: A= Ap* Ay = S z
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7. WORK OUT PROBLEM (40 Points)

A load P is applied upward on the wooden which has a hollow cross-section in the middle portion as
shown. Knowing that in Section a-a the allowable stresses are 35 MPa in compression and 25 MPa in

tension, determine the largest allowable load P that may be applied.
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