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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Seventh Semester

Mechanical Engineering

ME 1401 — INTRODUCTION TO FINITE ELEMENT ANALYSIS
{Common to Automobile Engineering and Mechatronics Engineering)

(Regulation 2004)

Time : Three hours Maximum : 100 marks

Answer ALL questions,
PART A — (10 x 2 = 20 marks)

1.  Distinguish between Rayleigh Ritz method and finite method element method
with regard to choosing displacement function.

2.  Write down the Strain Vector due to increase in temperature for a three
dimensional body.

3. Draw the shape function of a two noded line element with one degree of
freedom at each node.

4.  Differentiate Lagrangian elements from Serendipity elements

5. Write down the governing differential equation for the steady state one
dimensional conduction heat transfer.

6.  Explain Consistent Load Vector.

7.  Write down the constitutive relationship for the plane stress problem.
8.  Draw the shape functions of a CST element.

9.  Explain Super Parametric element.

10. Write down the Jacobian matrix.
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PART B — (5 x 16 = 80 marks)

Analyse a simply supported beam subjected to a uniformly distributed
load throughout using Rayleigh Ritz method. Adopt one parameter
trigonometric function, Evaluate the maximum deflection and BM and

compare with the exact solution.
Or

Solve the following set of simultaneous equation by Gaussian

Elimination method

28r, +6r; =1

6r, +24r, +6r; =0
6r, +28r; +8r, =-1
8ry +16r, =10.

Generate the stiffness matrix of a 2 noded prismatic bar with one degree

of freedom at each node.
Or

Derive the consistent load vector for a fixed beam subjected to uniformly
distributed load throughout. Use shape functions corresponding to two
degrees of freedom at each of the two nodes of the element. Axial

deformations can be neglected.

A certain problem of one dimensional steady heat transfer with a

distributed heat source is governed by the equation

d*P/dx’ + & +1=0
d=0atx=0
d®/dx=-®at x =1

Find the Galerkin approximate solution of the above differential

equation.
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Analyse the truss shown in figure 13 (b) and evaluate the stres
resultants in member (2). Assume area of cross section of all th
members is same. £ =2 x 105 N/mm?.
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Fig. 13 (b)

Derive the stiffness matrix for the equilateral triangular element witl
plane stress conditions shown in the Fig. 14 (a). Prove that the resultin;
stiffness matrix is singular. Assume xz=0.
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Fig. 14 (a)
Or
The nodal coordinates of the triangular element are shown in Fig 14 (b)
At the interior point ‘P’ the x coordinate is 3.3 and N1 = 0.3. Determin
the N2, Ns and y coordinate of P.
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Fig. 14 (b)
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An axial element with two nodes is subjected to a varying load given by
P =P,[1-(x/1?]. Compute the nodal load vector @ by numerical
integration.

Or

Compute the nodal load vector due to self weight for a quadrilateral
element shown in figure 15 (b). Assume thickness as 5 cm. Use 2 x 2
Gauss quadrature for numerical integration. Take values of Jacobian at
sampling points as shown in figure 15 (b).
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Fig. 15 (b)
(Coordinates in cm)
Point no. r s |
1 +0.57735 | +0.57735 54.228
4 +0.57735 | -0.57735
2 —0.57735 | +0.57735 65.774
3 -0.57735 | —0.57735





