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Note: i) Attemnpt any five questions.
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11) All questions carry equal marks.
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1ii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) A circular steel bar of length 'L’ cross-sectional area 'A’
and weight "W" is fixed at its upper end and hangs vertically.
Find the elongation of the bar under its own weight. 2
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b) A sleel rod of 25mm in diameter and 2 meter long is
subjected to an axial pull of 45 kN. Find: 6

i} The intensity of stress
1i) The strain
iit) Elongation
Take E = 2 x 10% N/mm?2,
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¢} A straight bar 450 mm long is 20 mm in diameter for the
first 250 mm length and 10 mm diameter for the remaining

length. If the bar is subjected to an axial pull of 10 kN . Find
the extension of the bar. Take E =2 x 10° N/mm?. 6
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A rectangular block of material is subjected to a tensile stress
of 110 N/mm? on one plane and a tensile stress of 47 N/mm?
on a plane at right angle, together with shear stresses of
63 N/mm?- on the same planes. Find: 14
i) The direction of the principal planes.
1) The magnitude of the principal stress.
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.u1) The magnitude-of the greatest shear stress.
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3. a) Draw the shear force and bending moment diagrams for a
beam supported and loaded as shown in figure. 7
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b) Derive the relation between the rate of loading, shear force

and bending moment. 7
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4. Abeam oflength { simply supporied at the ends carries a point load
W at a distance a from the left end. Find the deflection under the
load and the maximum deflection using Macaulay's method. 14
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5. rind the Euler's enitical ioad for a hallow cylindrical cast wron
column 200 mm externa! diameter and 25 mm thick. 1f it is
6 meter 'ong and hinged ai both ends. Take E =<8x 10* Niimm®
Compare Culer's Critica! load with the rankine's critical load
taking £, = 550 N/mm? and a =1/1600. For what length of
column Fuler's critical loads by Euler's and Rankine's formula
oe equal. 14
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a) Explain in detail St. Venant Theory. 7
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b) A air vessel of a torpedo is 530 mm external diameter and
10 mm thick, the length being 1830 mm. Find the change
in the external diameter and the length when charged to
10.5 N/mm? internal pressure. Take E =2.1 x 10> N/mm?
and Poisson's ratio =0.3. 7
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A solid shaft is to transmit 337.5 kW at 120 r.p.m. If the shear

stress of the material must not exceed 80 N/mm?. Find the
required diameter. 14
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A beam AB 10 meters long has supports at its ends A and B. It
carried a point load of 5 kN at 3 meters from A and a point
load of 5 kN at 7 meters from A and a uniformly distributed
load of 1 kN per meter between the point loads. Draw SF and
BM diagrams for the beam. 14
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