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1. A bar made of concentric, circular bars that are firmly bonded together to act as a
single member, as shown in Figure 1. The tube B and core A have different
properties.

E,, Ey = Young’s moduli for inner and outer parts, respectively

G,, Gy = shear moduli for inner and outer parts, respectively

d,, dy, = diameters for inner and outer parts, respectively

Jpa» Jpp = polar moments of inertia for inner and outer parts, respectively

a,,, O = coefficient of thermal expansion for inner and outer parts,

respectively. o, >

L = length of the composite bar
(1) If the composite bar is acted upon by an axial load P, what axial forces are
carried by the tube and core? (8%)
(2) If the composite bar is acted upon by a total torque T, find the maximum shear
stresses in the tube and core.  (8%)
(3) If the composite bar is uniformly heated and the temperature increases 50°C,

what axial forces are induced in the tube and core? (9%)
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2. Solve the following problems.
(1) Draw the shear and moment diagrams for the beam shown in Figure 2 (a)
where My =22.5kN-mand L=1.5m (10%)
(2) Also determine the absolute maximum bending stress in the beam provided

the beam has the cross section area shown in Figure 2 (b). (15%)

Figure 2
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3. As shown in Figure 3, the overhanging beam supports a uniformly distributed
load (wq) over its entire length. The beam has a flexural rigidity of £7.
(i) Determine the ratio b/a for which the deflection at the midpoint of the beam
length (i.e. origin of the x-y cordiante system) is zero. (20%)
(ii) Following part (i), determine the deflection at the right end of the beam. (5%)
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4. Several forces are applied to the pipe assembly shown in Figure 4. Knowing that
the pipe has inner and outer diameters equal to 44 mm and 48 mm, respectively,
determine the normal and shearing stresses at (a) point H ~ (12%);

(b) point K.  (13%)
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