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UNIT-I
1 a. Obtain the various components of strains in terms of deformations. 4AM
Derive the compatibility equations for a plane stress and plane strain problems. &M
OR

2 Obtain the governing differential equation in terms of stress function for a 6M

two-dimensional problem. Adopt body force.
b. Distinguish between the Plane stress and Plane starin problems. 6M

UNIT-I1I

Derive the expression for the maximum vertical deflection of a cantilever beam
of span ‘L’ and depth ‘2d’ subjected to a concentrated load ‘W’ at its free end. 12M
Assume the width of the beam is unit.

OR

4 Derive the expressions for the various stress components at any section of a simply
supported beam of span ‘L’ and subjected to uniformly distributed load ‘w/m’ over

. . . ; o , 12M
its entire span. Adopt the cross-section of the beam is unit width and depth ‘2d".
Use Fourier series.
UNIT-II1
5 Derive the stress components at any section of a curved prismatic member of
narrow rectangular cross-section subjected to pure bending ‘M’. 12M
OR

6 A circular plate of radius ‘R’ has a concentric hole of radius 7’. The plate is
subjected to uniform internal and external pressures o; and o respectively. (oM
Determine the various stress components at any point of the plate.
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UNIT-1V|

Determine the principal stresses if the state of strain at a point in a stained 3D-

400 275 225
Steel structural component is | 275 250 175 [x10°
225 175 125
OR

a. Explain the stress ellipsoid and stress-director surface for a 3D-state of stress.

Derive the equations of equilibrium in terms of displacements of a 3D-state of
stress.

Determine the torsional rigidity of a shaft of cross-section equilateral triangle of
side ‘a’.

OR

Determine the maximum shear stress and the corresponding twist of a shaft of
narrow rectangular cross-section subjected to torsion.
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