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

USN 15AE651
A
Sixth Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Finite Element;‘«l%\zllmewt od
Time: 3 hrs. } % v Max. Marks: 80
Note: Answer any FIVE full questions, cho%gt g ONE full question frofmeach module.
Modulé:1 m;w
1 a. Discuss various applications of FEA in different domains. (04 Marks)
b. Briefly explain the convergence re ments of a displacement rr?%del (04 Marks)
c. Consider the two element system ¢ picted in Fig.Q.1(c), gwemthat node 1 is attached to a
fixed support, yielding the di Aacement constraint, U= 0 k; = 5N/m, k, = 75N/m,
F, =F; = 75N. For these forcesf ind the nodal dxsplacemgnts u and us. (08 Marks)
Fig.Q.1(c F‘iz o
: !
()R}
2 a. A cantilever beam of span ‘L’ is subjectﬁd to a point load at free end. Derive an equatlon for
(10 Marks)
Fig.Q.2(a)
b. Explain simplex, comgl”g& and multiplex elements ‘with example each (06 Marks)
- 4 L &
Module22 AL
3 a. Derive element sflfﬁless matrix for 1D b@gr element. ) - (06 Marks)
b. Determine dlgﬁ?gcement stresses andwgupport reactions for ‘thm plate of uniform thickness
of 25mm as shown in Fig.Q.3(b),&ubjected to a pomt load of 1kN at its centre. Take value
E=2x },OSNv’mm , weight density 01 . 1§,10*"N/mm (10 Marks)
VY 8 y A4
N : ra “300mm
o « é
N
~, 200mm
4 a. For the b%&ﬂ element shown %m»""Fng4(a) find the deflection under given load. Take
E =2 x 10® KN/m? and I = 4>< 10°m (10 Marks)
=i toeN
\ 7
s .
’ T )
b. Write Hermlge shape function equation and plot the Varla‘uon of same (only equation and
sketch). .~ (06 Marks)
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Module-3 ~
a. Derive shape function of a CST element in natural 00(%5; system. (08 Marks)
b. Derive stiffness matrix for 4-noded tetrahedral ele ent. (08 Marks)
OR
a. Explain with a neat sketch, serendipity and L (08 Marks)
b. Derive shape function for eight-noded heyégh@i element. (08 Marks)
Médie-4
a. With a neat sketch, explain ISO, subyand super parametric elements. (06 Marks)
b. Explain the characteristics of Iso%)%qﬁ”é’tric quadrilateral ele; e (10 Marks)
Q4 CaY
o OR v
a. Explain the structure of computér program for FEM aﬂgal?’sis. (08 Marks)
b. Explain briefly the axisythmetric formulation finite:elément modeling of triangular element.
(N~ G (08 Marks)
J
Module-5 ’
a. }». “for:one-dimensional heat conduction. (06 Marks)
b. ghown in Fig.Q.9(b). Take two element for FE
(10 Marks)
lem yodius
?M/ le- k
WK
a. (06 Marks)

through the composite wall subjected to convention
at transfer coefficient as shown in
(10 Marks)

emperature distributio
heat loss on’ right side surf: with convective
ctature as -5°C.

0:02m

Fig.Q.10(b)

% sk %k %k %
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