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Sixth S emester B.E. Degree Examinatiofr+b ec.2023 I J an.2024

Finite Element l.Vlethod
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Note: Answer any FIVE full questions, chopqifrg0NE fuL question fro-1tt*pach module.
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1a.
b.

Explain Rayleigh-Ritz method and in's method applied in F,EM. (10 Marks)
For the spring shown in Fig the nodal ,{lgfficement using principle of

tq$$iir': '

#*Pl 6:bor{

minimum potential energy. ffi
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2a.

.,, Fig Q3(b)
,.,-.,],.

.'t'::...-" OR
4 a. Consider thettft.ee bar truss shown in Fig Q4(a). Determine the nodal

stress in eachmember. Find the support reactions. Take E = 2 x 105MPa.
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(10 Marks)

(10 Marks)

displacement and
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Ar: 1500mm2
Az:Al:2000mm"
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Fig Qa(a)

a. Draw the mapping of*'rs$ffiarametrrc e

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
shown in

5a.
b.

6a.
b.

."t&#ft, {}-+ Fis 06&) -: (10 Marks)

-

Derive shape function of a CSTfl- tent in natural coordina$'ffi$tems'

Derive stiffrress matrix for Arnoded Tetrahedral element.

*"' oR
Derive shape tunction,ffi M. noded rectangular,e]9$Stt:

Determine the Jocobifin bf tfr. transformatioriffifor the triangular element

$i$;*

b. Obtain Hermite shape tunction fo' Utu'$*#t"t'

. lvlvgurv r :

f "iso*parame,rys', in globul coordinate svstern "TrtJllltJ
briefly. n.

b. With a neat sketch, e4pdin ISO, sub and.qpffiiparametric eleitre-qis. (10 Marks)

# : *OR
a. Explain the structure of computer program for FEM Analysis- (10 Marks)

;. ;6ffi ft-dtf,; axisymmetri; tud,flutation finite,,ffint modeling of triangr,ffi,ifl:15
r::';il,n. 
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a. Find th€ temperature 4ig$iffition and heat qrartifer through an iron fi" 
-"1 

thickness^5,mm,

U.igfr, = 50rnrn, ara width,tbOOmm. The heat transfe_r coefficient around the fin is I0w/m-

"*;Et;;; ambi# tepmefature is 28oC. Th6*base of fin is at 108'C. Take K : 50Wm.K.
,rri. 1\ - -;--' -i-, nri'

.* Use two elements. *'" il''-t

n,*s, m[]n1'-'-wru-=-
F:* Fig Q9(a) (12 Marks)

b. Derive the governing d'ffftirentiate equation for l-D heat conduction' (08 Marks)

":irr. OR
,, .3&{

a. Explain formu'lirridh of Hamilton's principle. , r :, (08 Marks)

b. Discuss the el$hr|nt mass matrices for the.following elements in detail

i) 1 - D par element ii) Truss element : lil) CSf element. (12 Marks)

",'t-'}e' * * z of 2'* 'r *
I ,,,,,:':i\ fl

ry;r

.,::,Niul+:

10


