. Impeftant Note ;1. On completing your answe’rs,'eompulserily draw diagonel cross lines on the rernai_ning blank pages. ' o
' ' 2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.
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Time: 3 hrs
Note: Answer any FI VE full questions, choosmg ONE full questlon from each module
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Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Finite Elements Analysis

Max. Marks 100 G

Exp]am bneﬂy the general steps mvolved in finite element rnethod - +x (10 Marks)
Explam convergence criteria and dfserltlzatmn process in F. ' (10 Marks)
Explain 1D, 2D and 3D elements in FEM. ‘ (10 Marks) ©
Explain plane stress and [ lane strain conditions (10 Marks)

‘ " Module-2¢ ‘ . ‘ -
Derive shape functions for 1D Quadratic barelements in natural coordmates. " (10 Marks)
Derive shape ﬁmcnons for constant strain trlangle in natural coordmates (10 Marks)
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A stepped bar as shown in Fi 2g Q4 Determme the nodal dlsplacement and stresses at each: :

node. Take E =2 x 105 N/mm
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(20 Marks)

; Module-3
Derwe H, and H, Hernute shape functions for bEam elements . ; - o Marks)

b. A cantllever beam subjeéted to point load' of 250kN as shown in Fig QS(b) Determme the :
... deflection at free end Take E = 2OOGPa I 4 X 106 L
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FigQs®) ~ . “. . (10Marks)
OR ‘ ‘ ¥k
Derive stiffness matrlx equatlon for torsion of shaft. - . A, : (10 Marks)

A solid stepped bar of circular cross section as shown i in Fig Q6(b), is subjected to a‘torque

of 1kN-m at its free end and a torque of 3kN-m at its change in C/S Determme the angle of .«
twist in the bar. Take E =2 x 105MPa G=7 xlo“MPa S
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distribution is the wall: using 1D heat elements
900°C, A = unit area.

Determme the temperatur*e Grib've’
25W/m°C Kz—35 ~/m°C h = 30w/m’C, T ;

Fig Q8

; e Module-5 -
Derlve st1fﬁ1ess "Wiatrlx of axisymmetric bodes with trlangular elements. (10 Marks)
‘Evaluate nodal _forces used--to replace the 11near1y varying surface tractlon shown 1

hg Q9(b)




(10 Marks)

10 Find Eigen values and ‘Eigen vectors for stepped bar when it is subJected to ax1a1 V1brat10n'
with fixed free end cendltlon as shown in Fxg QIO '




