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III-B.Tech. II-Semester Supplementary Examinations, May-2004.

FINITE ELEMENT METHODS

(Common to Mechanical Engineering, Production Engineering, Mechanical and Manufacturing Engineering and Mechatronics)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Consider the functional I for minimization given by 
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 with y = 20, at x = 60.  Given k = 20, h = 25 and L = 60, Determine a0, a1 and a2 using the polynomial approximation y(x) = a0+a1x+a2x2 in the Rayleigh-Ritz method.
b)
Compare the finite element method with Analytical, experimental and Finite difference method.

2.
An axial load P = 300 ( 103 N is applied at 20oC to the rod shown in figure.  The temperature is then raised to 60oC, find

(a) The global stiffness and load matrices.


(b) The nodal displacements and element stresses.
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3.
For the two bar truss shown in figure, determine the nodal displacement, element stresses and support reactions.
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OR
4.
Find the deflections and support reactions for the beam shown in figure.  Take     E = 200 GPa.
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5.a)
The nodal coordinates of the triangular element are shown in figure.  At the interior 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 a aximetric problem?  If the displacement functions            u = 3x2 + 60 xy - 20 y2
( = -4 x2 - 20xy + 5 y2
then find the strains Ex, Ey and 
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xy at a point P (-1, 1).

6.
A long bar of rectangular c/s, having the thermal conductivity of 1.5 w/moC is subjected to the boundary conditions shown in figure.  Determine the temperature distribution in the bar.
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OR
7.
Determine the natural frequencies and corresponding mode shapes for the bar shown in figure.
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8.
Answer the following:


(a) Numerical Integration and importance of Gussian quadrature.


(b) Analysis of a uniform shaft subjected to torsion.

(c) When and where 3D analysis is preferred over 2D analysis?  Sketch the elements and discuss.
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