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Sixth Semester B.E. Degree ExaminatiOh, Feb./Mar. 2022
Finite Element Methods

Time: 3 hrs. Y Max. Marks:100
Note: Answer any FIVE full questions, selectit;g‘atleast TWO questions from each part.

1 a
b.
c.

2 a
b.
.

3 a.
b.
C.

4 a
b.

5 a
b.

PART A
Derive equilibrium equations in elastlclty subjected to body force in 3 dimensions with usual
notations. (08 Marks)
Briefly explain the steps 1nvolved in FEM. 1 (07 Marks)

Define plane stress and plane strains with example and write stress strain relations.(05 Marks)

Using Rayleigh Ritz metﬁod find the maximum deflection of a simply supported beam with

point load at center. (10 Marks)
State principle of minimum potential energy and pr1n01ple of vertical work. (04 Marks)
Derive the stlfﬁless matrix for bar element usmg direct approach. (06 Marks)
Explain simplex, complex and multiple elements. (05 Marks)
Write a note on convergence criteria. , (05 Marks)
Derive the shape function for bar element in global co- ordmate system. List the properties of
shape function. . ) (10 Marks)

Solvc the following svstem of simultaneous equatlons by Gauss Ehmmanon method.
— 2%, +6x3=0 ‘

2)(1 +2x,+3x3=3 ; A A ;

—X;+3x,=2 (10 Marks)

Consider a bar shown in Fig Q4(b), An ax1al load P = 60kN is applied at its mid point.

Using penalty method of Boundary condmon determine the nodal displacement and
Reactions.

. R 2
, A=asomm
« | Ez 2006pe-
S e>borN | Y
i
1 4
150mn| DLLER PSS
" Fig Q4(b) (10 Marks)
PART - B
Derive the shape function for 2-D linear quadrilateral element. (10 Marks)

i +1
Evaluate the integral I:I[ [3?’;3+2§2+§+ 2]d§ by using 2 point and 3 point Gauss

quadrature. (10 Marks)
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6 a. Derive the stiffness matrix of Truss element. (10 Marks)
b. For the two bar truss shown in Fig Q6(b) Determme the nodal displacement and stresses in
each element. Take E=2 x 10° N/mm®; A = 200mm®

ILKN

Fig Q6(b) (10 Marks)

7 a. Derive Hermite shape function of Beam element. (10 Marks)
b. For the beam shown in Fig Q7(b), determine the deflection at mid span and determine the

end rcachon Take E = 200GPa and I = 4 x 10°mm*
g duedlm

L o0 i@ wM§

Fig Q7(b) (10 Marksj

8 a. Determine the temperature dlstrlbutlon through the comp051tc walls subjected to convection
heat loss on the right side surface with convective heat transfer coefficient shown in
Fig Q8(a). The ambient tempcrature is —=5°C

‘ Fig Q8(a) (10 Marks)
b. Discuss the Galerkin approach for 1-D heat conduction problem. (10 Marks)
sk ok sk ok 3k
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