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FINITE ELEMENT METHODS
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Max.Marks:70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
What do you mean by Finite Element method? Write the strain-displacement relationship for plane stress problem.

   b)
Use the Rayleigh-Ritz method to find displacement of the midpoint of rod shown in figure1. Body force per unit volume, (g = 1.
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2.
Describe the following:

   a)
Properties of stiffness matrix 

   b)
Finite element modeling of a plate with hole

   c)
Bandwidth and skyline assembly procedure.

3.
For the truss shown in figure.2. Determine the displacements, support reactions and stresses in elements (2) and (3).
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OR
4.
Find the deflection at the load and the slopes at the ends for the steel shaft shown in figure.3. Consider the shaft to be simply supported at the bearings A and B.
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5.a)
The nodal coordinates of the triangular element are shown in figure.4. At the point p, the x-coordinate is 3.3 and N1 = 0.3. Determine N2, N3 and the y-coordinate at  point p.
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b)
What do you mean by plane stress condition? Estime the strains Ex, Ey and  
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U = -3x2 + 5xy - 6y2



V = 6x2 – 16xy + 20y2


at a point p(-1,-1).
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OR
6.
A long bar of rectangular cross section, having thermal conductivity of 1.5W/moC is subjected to the boundary conditions shown in figure.5. Two opposite sides are maintained at a uniform temperature of 180oC. Determine the temperature distribution in the bar.
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7.
Determine the eigen values and eigen vectors with sketches for the shaft shown in figure.6. E = 2E11N/m2 and density ( = 7850kg/m3.
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8.
Write short notes on any THREE of the following:

a) Formulation axisymmetric element.

b) Numerical integration and Gaussian points.

c) Formulation of analysis of shaft subjected to Torsion.

d) Formulation of transient heat transfer, analysis of a fin. 
***     ***     ***
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