50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Sixth Semester B.E. Degree Examlnatlon, June/July 2024

Finite Element

3 hrs.

efhod

Max. Marks: 100

Note: Answer any FIVE full questions, ch%&%g ONE full question fmm each module.

Miodule-1

State and explain the principle of ﬂ inimum potential energy.® :
Write short notes on plane stress apd plane strain with stréssﬁstram relation. (06 Marks)
Find the displacement at the qmd point of a bar shown_in FigQl (c), using Rayleigh Ritz

(04 Marks)

method. Given E = 70 xﬁlQ3MPa A = 100 mm> Use 2™ order polynomial displacement

model.

using principle of minimum Eﬁergy
S k, = boN/m

A % %,  Fig. Q2 (a)

deﬁnﬁg confirming and no%%ﬁormmg elements

k!» = 00N mm

vlffness matrix for truss element.

L2 8N

(10 Marks)

(10 Marks)

What-are convergence requlr&%enﬂ Discuss the condition of convergence requirement. Also

(10 Marks)

(10 Marks)

" For the axially loaded bar shown in.Fi 1g Q3 (b). Determine nodal displacement and stress in

—2><105 }M,“W

each element

steel

.IvenE

a, B, = 1x10° MPa

140.mm

Phomm |

é ¢

‘ 1901cw

/

5»»1@93&@‘:";&7@?&

Fig. Q3 (b)
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| st0 sk 00—

(10 Marks)
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OR

4 a. Derive the Hermite shape function of the beam element and soyﬂ show their variation.
(10 Marks)

b.  For truss shown in Fig. Q4 (b), determine the noda:L”dlsplacement and stresses in each
element. Given E=2x10° N/mm?, A, =200 mm®*

(10 Marks)
5 (10 Marks)
b). Determine Jacobian matrix and also shape
(10 Marks)
%W’% '
6 a

(15 Marks)

b. (05 Marks)
M
F ic @and *super parametric elements? Explain with neat
’ (08 Marks)
(08 Marks)
available software used for FEA. (04 Marks)
AT OR

8 a What are ax1$ymmetr1;z ments? Explain the axisymmetric triangular element with neat
sketches. "/ (08 Marks)

b. Derive the stram—dlsmacement matrix for triangular element in the axisymmetric body.
(12 Marks)

f%w%%
Yo

20f3
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Module-5

Derive the Elemental stiffness matrix for heat conduction i

Find the temperature distribution in the 1D fin shown i

18AE/AS63

(08 Marks)

(12 Marks)

(12 Marks)
(08 Marks)



