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Sixth Semester B.E. Degree Exa;mmatlon, June/July 2018
Finite Elemeni Method

Time: 3 hrs. Max. Marks: 80

o INn Module—
342 -_—
Explain plane stress and- p»\lzﬁ/e strain problems with stress strain relationship. (04 Marks)
State and explain thei:gk fiple of minimum potential energy with usual notations. (04 Marks)
¢. For the spring Sh@{‘\%}l 1ﬁ Fig Q1 (c) determine the nodal displacements using the principle of
minimum pot;:nt;&l»bnergy (08 Marks)
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b. For the bar shown in Fig Q2(b), determine the displacement at tl‘t‘g pe}nt of loading and the
corresponding stresses using Rayleigh Ritz method. Use séc\end degree polynomial
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approximation for the displacement. AR ) (10 Marks)
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3 Explain simplex, complex and multiplex elements. (06 Marks)
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F 3 a. Derive shape functions for IQ\bar “tlement in global co-ordinate system. (08 Marks)
b. For the two bar truss svho‘gvﬁ in Fig Q3 (b). Determine the nodal displacement. Take
E = 200GPa, A, = 200 mm®) (08 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal

Fig Q3(b)
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Derive the Hermite shape function for a beam elen%ni\m natural coordinate system.

AN (08 Marks

A bar having uniform cross sectional area o?\QOj)mm is subjected to a load P = 600kN a:
shown in Fig Q4(b). Determine the dxsplacemént field. Consider the bar to be made of twt

elements. Take E = 200GPa. N (08 Marks
x
Fig Q4(b)
Module-3
Derive sh e \functlons for CST element in natural co-ordinate system. (10 Marks

Deter h&t 1e shape functions (N, N2, N3) for a triangular element shown in Fig Q5(b). The
X CO= b iniate of interior point P is 3.85 and Y co-ordinate of interior point P is 4.8.
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Fig Q5(b) (06 Marks .
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Derive shape functions for tetrahedral element in NCS. (/\\\\‘/ (08 Marks
Explain Lagrange and serendipity family elements and als%\(}qentlon their advantages anc
disadvantages. G f N (08 Marks
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Module-4 .
Explain the concepts of iso, sub and super paramemc ‘élements. (08 Marks
Explain the structure of computer program for FEM analysis. (08 Marks
(‘:\O\R,’

Formulate strain — displacement matrlx for axisymmetric linear triangular element.

(16 Marks
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Derive the governing equaﬂo\kfm 1D heat conduction problem with usual notations.

(08 Marks

Determine the tempgrature distribution in a 1D fin with physical propertles given in Fi;
Q9(b). There is a u{,ﬂ%rm generation of heat inside the wall Q = 400 W/m’.

T=80°

Fig Q9(b) (08 Mark: -
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10 a.IkﬂmnHmmmmspnmmbﬁndwmmwmmesm%mmgm%swﬁmn (06 Marks)
b. Determine the temperature drvtributlon through the composite wall as shown in Fig Q10 (b),
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Fig Q10(b)
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