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Q1 (a) Figure QI1(a) shows a shaft that is supported by a smooth thrust bearing at A and
a smooth journal bearing at B. Determine the resultant internal loading acting on

the cross section at C.
(10 marks)

600 N /in
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(b) Figure QI(b) indicates part of a control linkage for an airplane that consists of a
rigid member CBD and a flexible cable AB [f a {orce is applied to the end D of
the member and causes it to rotate by 6 = 0.3°, determine the normal strain n the
cable. Assume that the cable is unstreatched in its original state.

(10 marks)
i -G
300 mm
300 mm
A
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Figure Q1(b)
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Q2 The column shown in Figure Q2 is constructed from high-strength concrete (E, = 25
GPa) and four A-36 steel (Es = 200 GPa) reinforcing rods. If it is subjected to an
axial force of 800 kN, determine the required diameter of each rod so that one-fourth
of the load is carried by the steel and three-fourths by the concrete.

(20 matks)

800 kN

W00 min

1 300 mm
~

o

-

Figure Q2

Q3 The 60-mm-diameter shaft in Figure Q3 is made of 6061-T6 aluminium (G = 26
GPa). If the allowable shear stress is Taiow = 80 Mpa, and the angle of twist of disk A
relative to disk C is limited so that it does not exceed 0.06 rad, determine the

maximum allowable torque T.
(20 marks)

Figurc Q3
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Q4 For the beam shown in Figure Q4, express the internal shear and moment in terms of
x and then draw the shear and moment diagrams for the beam.

(20 marks)

900 1b
400 1b fft l

6 It

Figure Q4

Q5 (a) lhe tauk of the au compressot in ligute Q5(a) is subjected to an internal pressure
of 90 psi. If the internal diameter of the tank is 22 in., and the wall thickness is
0.25 in., determine the stress components acting at point A. Draw a volume
element of the material at this point, and show the results on the element.

(6 marks)

Figure Q5(a)
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Q5 (b) For the element shown in Figure Q5(b), determine the equivalent state of stress on
an element at the same point oriented 60° clockwise with respect to the element

shown. Sketch the results on the element.
(14 marks)

100 MDPa

» 75 MPa

s

l'igure Q5(b)

-END OF QUESTIONS-
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