Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Sixth Semester B.E. Degree Examination, Feb./Mar. 2022
Finite Elemeqt Method
Time: 3 hrs. Max Marks: 80
Note: Answer any FIVE full questions, choosmg ONE full question from ‘each module.
Module-1
1 a. Whatis FEM? List any four advantages and limitations in FEM (06 Marks)
b. Use R — R method to find stress and displacement at midpoint of bar as shown in Fig.QI1(b).
Take A = 100mm?, E = 70GPa. Assume displacement method of 2™ order polynomial.
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OR
2 a. Explain plane stress and plane strain problem with examples. (06 Marks)
b. Using. prmc1ples of minimum PE, determme the nodal displacement for spring system
shown in Fig.Q2(b). ;
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Fig.Q2(b) 4 ) (10 Marks)
Module-2 ¢
3 a. Define shape function, evaluate shape function of 1D bar element. (08 Marks)
b. Fig. Q3(b) shows a bar sub)ectcd to uniformly distributed load Po. Taking E = 70GPa,
A = 10*mm’, determine : 1) nodal displacement ii) stress in the element.
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Fig.Q3(b) (08 Marks)
OR
4 a. Listany four assumptions made in truss analysis. (04 Marks)
b. For the plane truss shown in Fi ig. Q4(b), determine the horizontal and vertical displacements
at the nodes and stresses in each element. All the elements have E — 201GPa,
A=4x10"'m%
85
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Fig.Q4(b) (12 Marks)
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Module-3
Derive the shape function of constant strain triangular element using natural coordinate
system. (10 Marks)
The natural coordinates of a triangular element are shown in Fig. Q5(b). The x — coordinate

of interior point P is 3.3 and shape functlon N, = 0.3. Find Ny, N3 and y co-ordinate of point
P. :

Fig.Q5(b) (06 Marks)
« OR
Derive shape functlon of 4 noded rectangular element. (10 Marks)
With neat,gketch explain serendipity family element. (06 Marks)
" 'Module-4
Explain ISO. Sub and supersonic parametrlc elements “ 4. (06 Marks)
Explain the structure of computer program for FEM analyms a (10 Marks)
OR
Explain with a neat sketch triangular element m Carte51an co-ordinate. (08 Marks)
Explain the characteristics of'i 1soparametmc quadrilateral clements (08 Marks)
sModule-S

Using Penalty approach of handling boundary condition, solve for temperature distribution
in compdsite wall as shown in Fig.Q9(a).
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i F1g Q9(a) (12 Marks)
What is conductlon and convection in heat transfer problems? (04 Marks)
i OR
Explain dynamic analysis concept for a 2 degree system. (10 Marks)
Derive expression for mass matrix. (06 Marks)
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