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. A prismatic bar AB of solid circ&ﬂar cg%sslﬁection (gigl%}ete‘r d and length L) is fixed at the left-hand
reate nregistered Version

end and free at the right-hand end (see F>i,g. 1). The bar is loaded by a distributed torque of constant

intensity t per unit length. (a) What is the maximum shear stress in the bar? (b) What is the angle

of twist at the end B? (25%) (G is the shear modulus of elasticity)

. An element in plane stress at the surface of a large machine is subjected to stresses oy, =100 MPa,

oy =34 MPa, and ty,=28 MPa, as shown in Fig. 2. Determine the following quantities: (a) the

stresses acting on an element inclined at an angle 0 =40°, (b) the principle stresses, and (¢) the

maximum shear stresses. (ShoUNRE@TSITIE[REﬁpmperIy oriented elements.) (25%)

. A sign of dimensions 2.0 m x 1.2 m is supported by a solid circular pole having diameter 220 mm,
as shown in Fig. 3. The sign is GHEsdE %lgy m %{S%iqs%ﬁ%?%e\r/l resriﬁ%e of the pole and its lower edge is 6 m
above the ground. Determine the principal stresses at the point B at the base of the pole due to a
wind pressure of 2000 Pa against the sign. (25%)

4. A cantilever beam ACB with two different moments of inertia supports a concentrated load P at the

free end A, as shown in Fig. 4. Determine the deflection 3 4 at the free end. (25%)
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