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(*) Instructions to candidates:
1) Answer Q.1, Q.2, Q.3, Q.4 OR Q.5, Q.6 OR Q.7, Q.8 OR Q.9

2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed
4) Use suitable data wherever required

Q.1) a) Discuss the State of stain at a point in an elastic body. Describe the
relations of strain-displacement in a Cartesian coordinate system. [3
marks|
OR
b) The Stress components at a point in a body are given by
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Determine whether these components of stress satisfy the equilibrium equations or
not as the point (4, -2, 2). If not then determine the suitable body force required at
this point so that these stress components are under equilibrium. [3 marks]

Q.2) a) Explain orthotropic material and isotropic material. Describe the relations

between elastic constants [3 marks]
OR

b) What is Airy’s stress function? Show that the Airy’s stress function for 2D

problem satisfies the bi-harmonic equation? [3 marks]

Q.3) a) Derive the expressions for strain components in polar coordinates [2 marks]
OR

b) Differentiate the plane stress and plane strain problems in polar coordinate

system. Give examples. [2 marks]

Q.4) a) Write a short note on stress concentration problem in solid mechanics. If a
flat plate with a circular hole is subjected to tensile force, then its theoretical stress

concentration factor is? [6 marks]
b) Discuss the failure theories? How does the maximum shear stress yield theory
compare to the maximum distortional energy yield theory? [8 marks]

OR



OR

Q.5) a) Write a short note on Kirsch’s problem. In which of the following case stress
concentration factor is ignored? Explain why?

i) Ductile material under static load

ii) Ductile material under fluctuating load

iii) Brittle material under static load

iv) Brittle material under fluctuating load [6 marks]

b) Explain the significance of failure theory in theory of elasticity. A circular bar is
subjected to an axial force and shear force, the difference between two principle
stresses is 120 MPa. Based on maximum shear stress theory what is the factor of
safety, if elastic limit of the bar is 300 MPa? [8 marks]

Q.6) a) Give a brief account of classification of plates? Write the assumptions made

in theory of thin plates? [7 marks]

b) Write the stress resultant in theory of thin plate. [7 marks]
OR

Q.7) Derive the equations of equilibrium for the beam case and compare it with

small deflections of laterally loaded plates. [14 marks]

Q.8) a) How does the plate analysis is different than a beam analysis? Enlist the
various methods of plate analysis. Discuss the Navier solution in brief. [14 marks]

OR
Q.9) a) Draw an element of plate in Cartesian system and show the stresses acting
on it in their positive senses. Make the sign convention clear. [7 marks]

b) What is the importance of moment — curvature relationship in the structural
analysis of the plates? [7 marks]




