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Sixth Semester Examination — 2011
FINITE ELEMENT METHOD

Full Marks —-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 4x5
(a) Write the pre and post processing steps for FEM.
b) Define 2-D isoparametric elements.

d

)
(b)
(c) Define the characteristics of a shape function.
(d) Define Plain stress and Plain stress problem with examples.
(e)

e) Define Constant Strain Triangle (CST).

2. Derive the 3-Dimensional constitutive relations of stress-strain and strain-stress
of a three dimensional body subjected to direct and shear stress. 10

3. Derive the variational relationship of a 2-dimensional steady-state heat conduc-
tion equation with heat generation inside the domain. 10

4. Define and explain Galerkin's approach and explain the penalty approach. 10

5. Howthe FEMis applied to a framed structure? Derive the stiffness matrix of a
framed structure. 10

6. Derive the global stiffness matrix for a quadratic shape function applied to 2-D
heat flow problem. 10
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7. Byapplying FEM solve the following steady-state heat flow problem : 10
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8. Define and explain with computer programming the Gauss-Elimination and Gauss-
Siedel Method for solving simultaneous equations. 10
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