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1.
Explain the potential energy formulation for obtaining element equations in Finite element methods.
2.
Find the deflection at the free end under its own weight for the plate shown in figure.1, using three elements. Calculate the stresses in the elements and support reaction using one dimensional finite element method.
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3.
For the truss shown in figure.2, a horizontal load of P=5000N is applied at node 2. Obtain the global stiffness matrix, load vector and calculate the stresses in elements 2 and 3.
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4. For the beam shown in figure.3 determine the slopes at 2 and 3 and the vertical deflection at the midpoint of the distributed load.
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Fig.3
5.a)
Derive the strain displacement matrix[B] for a Plane strain problem.

   b)
Discuss the differences between a plane strain problem and an axisymmetric problem.

6.
Find the temperature distribution in a straight fin with insulated tip shown in figure.4 using two elements.
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figure.4
7.a)
Explain the finite element formulation for the unsteady state heat transfer in a rod (one dimensional).

   b)
Explain the steps involved in solving a problem using a FEM software package.

8.
Answer any TWO of the following:

a) 
Explain what is meant by an Isoparametric element and derive the shape functions for a four noded quadrilateral element.
b)
Explain the methods employed to obtain eigen value and eigenvector in axial vibrations of a stepped bar.

c)
Discuss the types of elements used in three dimensional analysis.
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