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=P - 4. a) Show by considering the equilibrium of the whole 2
MV - when all stress components vanish except T, T,, he
M.E/M ak-102 loading must consist of torsional couples only.
Tech. L Semester b) Di:;.::uss torsional problem for thin tubes using the
Examination, December 2015 B analogy.
Strength of Material and Theory of Elasticity _
Time : Three Hours 5. a) Forthedisplacement field given as:
Maximum Marks : 70 u=3xy%, v=2%z, W=2 Xy e
Note: 1) Auemptany five questions. Check whether the compatibility condition is satisfied or
1) All questions carry equal marks. not. N _
1ii) Any data missing but essential may be assumed suitably b) Explain the significance of strain compatibility equation.
and should be stated. = ;
g9 6. a) Differentiate between plan_ne stress and planzﬂ strain
1. a) Define homogeneous, isotropic and anisotropic materials. ﬁ problems. Give examples to illustrate your answer.
o i ituti ix for both plane stress
b) Derive the differential equations of equilibrium in 3D, in E b) Derive EIHEUE_ ﬂﬂf_ﬁ“mm’e matrix tor poth p
Cartesian system of co-ordinates. E‘: and plane strain cases.
Dl g ] ;': 7. a) Discuss strain components in Polar co-ordinate systeim.
2, The state of stress at a point 18 given as (all in MPa): = b) Anopen ended thick wall cylinder {Inte,ma{ radivs =r,,
0=%0,0,.=85.0,,=-40,1,,=45.7,,=58,7,,=34 = external radius = r,) is subjected to both mtgnal and
Find the resultant stress on a plane whose normal has the E‘R[EI']]E:[ pressure p; and p, respectively. Compute
direction cosines 1=0.62 and m=0.37. tangential and radial stresses.
- : ite short notes on any Four:
3. a) Show that Airy stress function @ = 2x*+12x%y* - 6y* i S i oAt
satisfies the Bi-harmonic equation. Also, determine the 4} Homomcous an.lsahop
stress components assuming plane strain condition. b) Generalized Hook's law
b) Obtain an appropriate stress function for the following c) StressInvanants
cases: d) Torsion of rectangular bars
i) Uniaxial state of stress e} Torsional buckling
Ii} Pum Shear seseshaeibh
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