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1 (a) Explain the basic steps involved in FEM. 
(b) Explain the principle of virtual work.

2 Explain the constitutive relations for linear, elastic, homogenous:
(a) Anisotropic solid.
(b) Isotropic solid and
(c) Orthotropic solid. And also explain effect of temperature, initial stress and strain on

these relations.

3 Derive the shape functions, strain displacement matrix and stiffness matrix for a 1-D
two noded bar element.

4 Derive the shape function matrix, strain displacement matrix and stiffness matrix for a
4-noded rectangular element.

5 (a) Explain the different elements used for plane stress and plane strain analysis.
(b) Explain area and volume co-ordinates.

6 Derive the Jacobian matrix, strain-displacement matrix and stiffness matrix for a 2D
4  noded iso-parametric quadrilateral element.

7 (a) Explain the basic principles involved in axi-symmetric analysis.
(b) Derive the constitutive relations for bodies with axi-symmetric loading with examples.

8 Write short notes on:
(a) Numerical integration.
(b) Displacement models in FEM.
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