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PART A (COMPULSORY):
Answer ALL questions.

Ql. The rectangular tube shown in Figure Ql is extruded from an aluminium alloy for

which or=275 MPa, o, =414 MPa, and E=73 GPa. Neglecting the effect of

fillets, determine
(a) The bending moment M for which the factor of safety will be 3.0

(14 marks)

(b) The coffesponding radius of curvature of the tube
(6 marks)

e2. The cylindrical pressure tank shown in Figure Q2 has an inside diameter of l-2 m and
- 

fabricated by butt welding 20 mm thick plate with a spiral seam. The pressure in the

tank is 2800 kPa and axial load, P:l30kN is applied to the end of the tank through a

rigid bearing plate. Determine
(a) The norrnal stress perpendicular to the weld

(b) The shearing stress parallel to the weld

(c) The maximum shearing stress at a point on the outside surface of the vessel
(3 marks)

(d) The maximum shearing stress at a point on the inside surface of the vessel
(3 marks)

Q3. (a) Figure Q3 (a) shows solid rod AB which has a diameter dnu=60mm and is

made of a steel for which the allowable shearing stress is 85 Mpa. The pipe CD'

which has an outer diameter of 90 mm and a wall thickness of 20 mm, is made

of an aluminum for which the allowable shearing stress is 54 MPa. Both

structures are welded together. Determine the largest torque T that can be

applied at A and the twistingle at the end A when that torque is applied-,
(8 marks)

(b) The pressure tank shown in Figure Q3(b) has a l0 mm wall thickness and butt-

welded seams forming an angle 9=20 with a transverse plane' For a gage

pressure of 580 KPa, determine:
(i) the nonnal stress perpendicular to the weld
(ii) the shearing stress parallel to the weld
(iii) sketch r - o diagram and indicate the answers

diagram.

(7 marks)

(7 marks)

in (bxi) and b(ii) in the

(12 marks)
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Q4. The state of stress of a point on the upper surface of the airplane wing is shown on the

element in Figure Q4. Determine:
(a) The principle stresses

(14 marks)

(b) The maximum in-plane shear sfress and average normal stress at the point.

Speciff the orientation of the element in each case.
(6 marks)

PART B (OPTTONAL) :
Answer ONE (1) question only.

e5. As shown in Figure Q5, a rigid bar with negligible mass is pinned at O and attached

to two verticat ioOs. Assuming that the rods were initially sfiess-free, what manimum

load P can be applied without exceeding stresses of 150 MPa in the steel rod and 70

MPa in the bronze rod.
(20 marks)

e6. The 60-mm diameter shaft ABC shown in Figure Q6 is supported by two journal

bearings, while the 80-mm diameter shaft EIlis fxed at E and supported by a journal

bearing at H.lf 4 = 2k}.{m and Tr= 4k}.{m, determine the angle of twist of gears ,4

and C. The shafts are made of 4'-36 steel. Given G,p"t =75GPa '
(20 marks)

- END OF'QIIESTTON -
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