=50, will be treated as malpractice.

gonal ¢ross lines on the remaining blank pages.

nd /or equations written eg, 42+8

2. Any revealing of identification, appeal to evaluator a

Important Note : 1. On completing your answers, compulsorily draw dia;

U 15AE651
Sixth Semester B.E. Degree Exah_ijih’étion, June/July 2018
Finite Element Method
Time: 3 hrs. N > Max. Marks: 80
Note: Answer any FIVE full qvues‘.’fjigriém,/ choosing one full question from each module.
. " Module-1 |
1 a. Explain plane stress and 'p‘"lz_;né strain problems with stress strain relationship. (04 Marks)

State and explain theprinciple of minimum potential energy with usual notations. (04 Marks)
¢. For the spring shown. iri Fig Q1 (c) determine the nodal displacements using the principle of
minimum potential énergy. (08 Marks)

Kn:‘{Wlm ! E=6°N

M—ﬁ» F,::O
K, HoN f=50N
Ky = 80 W|aane Ky gwlmi‘

Fig Ql(c)

- OR

2 a. Explain simplex, complex and multiplex elements. ) (06 Marks)
b. For the bar shown in Fig Q2(b), determine the displacement at the point of loading and the
corresponding stresses using Rayleigh Ritz method. Us{f{:_;:{\s:cjc'ér‘id degree polynomial

approximation for the displacement. (10 Marks)
- A=i:E=l
Y 7 ~
;""‘" S '~°‘-‘{-\—1:wa
7 LAl
5 ] i “\" ] y
< Fig Q(b)
< ‘Module-2
3 a. Derive shape functions for(\ngbqf\element in global co-ordinate system. (08 Marks)
b. For the two bar truss shown' in Fig Q3 (b). Determine the nodal displacement. Take
E =200GPa, A, =200 mm®, (08 Marks)
3
500 mm
D
Fig Q3(b)
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OR
4 a. Derive the Hermite shape function for a beam elemen+ in natural coordinate system.
(08 Marks)
b. A bar havmg uniform cross sectional area of: 300mm is subjected to a load P = 600kN as
shown in Fig Q4(b). Determine the dlspracement field. Consider the bar to be made of two
elements. Take E = 200GPa. AN, (08 Marks)

0:12Zmm

| |Somm| 1Somm |
‘\\\\,‘ e

Fig Q4(b)

< Module-3
5 a. Derive s}‘abe runctlons for CST element in natural co-ordinate system. (10 Marks)
b. Determmc the shape functions (N, N,, N3) for a triangular element shown in Fig Q5(b). The
X co-o*d.nate of interior point P is 3.85 and Y co-ordinate of interior point P is 4.8.

Moo
(7 3.5)
152)
" >% \
. Fig Q5(b) . ~ (06 Marks)
6 a. Derive shape functions for tetrahedral element in NCS. AN (08 Marks)
b. Explain Lagrange and serendlplty family elements and aIS’) mentron their advantages and
disadvantages. MYy (08 Marks)
Module-4
7 a. Explain the concepts of iso, sub and super parametrrc ‘elements. (08 Marks)
b. Explain the structure of computer program for IE\/I analysis. (08 Marks)
*OR
8 Formulate strain — displacement matrlx for axisymmetric linear triangular element.
R (16 Marks)
Module-S
9 a. Derive the governing equatio \tor 1D heat conduction problem with usual notations.
g (08 Marks)

b. Determine the tempeiature distribution in a 1D fin with physical propertles given in Fig
Q9(b). There is a uhiform generation of heat inside the wall Q=400 W/m’.

SN f fnsu[o.‘hv

@:‘Y': 0+0|m

Fig Q9(b) (08 Marks)
20f3
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10 a. Explain Hamilton’s principle'f{)‘r"d‘ynamic analysis of spring mass system. (06 Marks)
b. Determine the temperature distribution through the composite wall as shown in Fig Q10 (b),
when convective heat loss occurs on the right surface. Assume a unit area.

K,= GNIM"C K= 2'OWIM°C

\

e~

T=20'c &

7
AN
11395

06m 02
Fig Q10(b)
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