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Sixth Semester B.E. Degree Examin;}tio‘ﬁ, Jan./Feb. 2021
Finite Element;‘}lyn\hélysis
Max. Marks:100
Note: Answer any FIVE full questions, selectmg at least TWO questtons Sfrom each part.

: PART —-A
g 1 a. Enlist the steps involved in a typicéﬂ Rayleigh Ritz-method. (10 Marks)
E b. Derive the expression for potential energy ofa 3D elastic body. (10 Marks)
'é 2 a. Obtain the expression for shape functions of 2D triangular element using area co-ordinate
5 method. 4 : (08 Marks)
§ Explain convergence criteria and its requirements: (06 Marks)
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c. [Explain the local and'natural coordinate systexm,used in FEM. (06 Marks)

3 a. Using penalfy method of handling boundéry condition determine the nodal displacement,
stress in-each element and support reaction in the bar shown in Fig. Q3 (a) due to applied

force P 100 kN. Take Egeq = 200 GPa Ecopper = 100 GPa (10 Marks)
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“Fig. Q3 (a)

b, For the two bar truss shown in Fig: Q3. (b) determine the nodal dlsplacement stress in each

element and reaction at the support. Take E =2x10° N/mm> , A =200 mm®, (10 Marks)

12 kN
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Fig. Q3 (b)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

4 a. Sketch and explain CST andLST elements. Write the difference between them. (10 Marks)
b. Write down the shape functions for a quadrilateral element with midside nodes. (10 Marks)

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

PART -B
5 a. Write short notes on Lagranglan family of elements and serendipity — family of elements
with examples. (08 Marks)
b. Derive%t‘he shape functions for hexahedral element. (12 Marks)
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Briefly describe isoparametric, subparametric and super parametric elements with neat

sketch. (06 Marks)
Construct shape function for nine-node quadrllateral (08 Marks)
Explain the stages of FEA. by (06 Marks)
Derive elemental stiffness matrix for‘auxisskymetric triangular element. (12 Marks)

What is Jacobian matrix? Prove that area of axissymetric element [Ac] = Y2 |det J|. (08 Marks)

Derive the shape functions for a three noded, 1D thermal element and plot the shape
functions across the element. . ~ (10 Marks)
Find the temperature distribution in one dimensional fin of length 50mm and radius 10mm
by taking one element model. The heat will be lost to the surroundings through the perimeter
surface and at the end (tip). Thermal conductmty of the material is 7000 (watt)/(m-k)
conductivity heat transfer coefficient is SOkW/m -K, film temperature is 40 degrees and the
left end of the fin is maintained at a tempegature of 140°C. (10 Marks)
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