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AUME-304 (GS)
B.Tech., III Semester

Examination, December 2023
Grading System (GS)
Strength of Material

Time : Three Hours
Maximum Marks : 70
Note: i) Attempt any five questions.
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ii) Allquestions carry equal marks.
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ili)In case of any doubt or dispute the English version
question should be treated as final.
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1. a)  Asimply supported beam of length 8 m rests on supports
6 m apart, the right-hand end is overhanging by 2 m. The
beam carries a uniformly distributed load of 1500N/m
over the entire length. Draw S.F. and B.M. diagrams and
find the point of contraflexure, if any.
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i} Derive strain energy equation for gradual loading.
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ii) What are the assumptions of simple bending?
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A straight circular rod tapering from diameter ‘D’ ato

the other end is subjected to an
he elongation of

end to a diameter ‘d’ at
axial load ‘P’ Obtain an expression fort

the rod.
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A timber cantilever 200 mm wide and 300 mm deep 1s
3 m long. It is loaded with a U.D.L of 3kN/m over the

entire length. A point load of 27 kN is placed at the free

end of the cantilever. Find the maximumni bending stress

produced.
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3. Denve the stress distribution for cireular section and plot shear

stress distribution.
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4. a) Find the expression for the slope and deflection of a

cantilever of length L which carries a uniformly distributed
load over a length 'a’ from the fixed end by Moment arca

method.,
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b) A cast iron pipe of external diameter 60mm, internal

diameter of 40mm and of length 5 m is supported at its
ends. Calculate the maximum bending stress induced in
the pipe if it carries a point load of 100 N at its centre.
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. a) An elemental cube is subjected to tensile stresses of
30 N/mm? and 10 N/mm? acting on two mutually
perpendicular planes and a shear stress of 10 N/mm? on
these planes. Draw the Mohr's circle of stresses and hence
or otherwise determine the magnitudes and directions of
principal stresses and also the greatest shear stress.
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b) Calculate the modulus of rigidity and bulk modulus ofa

cvlindrical bar of diameter 30 mm and of length 1.5 mif
t};e Jongitudinal strain in a bar during a tensile stress is
four times the lateral strain. Find the change in volume,
when the bar is subjected to a hydrostatic pressure of
100 N/mm?. Take E = 1x10% N/mm®.
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6. A weightof 10kN falls by 30 mm on a collar rigidly attached

to a vertical bar 4 m long and 1000 mm? in section. Find the
instantaneous expansion of the bar. Take E=210 GPa. Derive

the formula you use.
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A cylindrical shell made of mild steel plate and 1.2 m in
diameter is 10 be subjected to an internal pressure of 1.5 MN/m.
If the material yields at 200 MN/m?, calculate the thickness
of the plate on the basis of the following three theories,

assuming a factor of safety 3 in each case:
i) maximum principal stress theory
11} maximum shear stress theory

11i) maximum shear strain energy theory
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a) What are the assumptions for Euler's formula? When we

apply Rankine's formula in place of Euler’s formula than

comment on results.
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b) Write the short note on Area moment method for
deflection of beams and its advantage and limitation over

double integration method.
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