
USN 21ME53

Max. Marks: 100

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

110 Marks,)
(10 Marks)

(20 Marks)

(10 Marks)
in Fig Q5(b). Determine the

(10 Marks)

(10 Marks)
is subjectcd to a torque
Determine the angle of

Fifth Semester B.E. Degree Examination, Dec.2023/ J an.2024
Finite Elements Analysis
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Note: Answer any FIVE full questiont, ,!or!,,:ipf ONE full questionlrirm each module.
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Explain briefly the general steps i rite element
process in j
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Explain convergence criteria

."$

t qg[{od.

P=SS

,t

..!- '\i
4 ffi"/

c aoB.J'**
.,..+

.!

Module-2
Derive shape functions fbr ID Quadratic bar elements in natural coordinatcs.
Derive shape functions for constant strain triangle, in natural coordinates.
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a. Derive''fl1 and Hz

ti:;ii:' ::

Fie Q5(b)

OR
a. Derive stiffness matrix equation for torsion of shaft.

b. A solid steppod-6ar of circular cross section as shown in Fig Q6(b),
of lkN-m at its fiee end and a torque of 3kN-m at its change in C/S.

twist in the bar. Take E : 2 x l0sMPa, G = 7 x104MPa.
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the wall 'using lD heat
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elements. Give
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rie Q6(b)

Module-4
Determine the temperature distribution ls
Kr = 25Wim"C, K2 = 35 /.I1i'C, h = 30w/m2C,

ihId, .{{

Fig Q8 (20 Marks)

(10 Marks)
traction shown in

9a.
b.
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n Module-S
Derive stiffnessglrnitrix of axisymmetric bodes with triangular elements.

Evaluate nodgl+l rces used to replace the linearly varying surface

Fie Qe(b)
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