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Time: 3 hrs.

Note: Answer any FIVE fall

Define FEM. List the adv

List and explain steps tn

4 d,:,"'

b.

ONE full question fqprlt"each module.

',,*;ii*
isadvantages of FEMg'l *'"

-r;!;= * - OR
x.ahd multiplex elements.,

,,tttr,ltll;l,tl.

Explain simplex, comp-lex.. ahd multiplex elements., .,,,,.'
A cantilever beam of'spa 'L' is subjected to a'point load at its free
Fig.Q2(b). Derive.an:,gquation for the deflection at free end by using RR

I - , -,:-l l:---a$E^,--,1,^: -C-,^-rl--^polynomial displ*hem€nt fu nction.
::::::,

'n-";'*""
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i;' Module-2
Derive the element stiffirery-dmatrix of lD bar elefiihet.'"
Us in g penalty method ffi?*rdling boundarA-coqglition, determine
stress in each element and support reaction in the bar shown
Fig.Q3O).P=l00kN. . t-

; \h. e - -^--.# "'" F- = tm ?,Paffii{

E---- ZooQP* E&= tog qPo.
-- Effi$t .+

j, .,- rg4.-a$.1-I=1*: 4 r'*',ffi$Fc,${"

:r:::lriiiliitjij, Fig.Qa(b)
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ie.Q2(b)
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-!$.ar* Fig.e3,(!)_.::::, (12 Marks)
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titt. \

List the assumptions,pnade in Truss. ., (04 Marks)

A 4 bar truss eleffi#is shown i" F;d;;q4@). Determine the following:
i) Nodal dis$l,.aeement iD Sffi{in each element iii) Reaction at supports.

Area of eaeflbmi$s element: l00lt%fr.2 ; E :2x10s N/mm2.
F r --ti

(16 Marks)



r-

I

node 2 and

18M861

(08 Marks)
internal 1oads.
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Module-3
Derive the Hermite shape function of a Beam elementi

For the beam shown in Fig.Q5(b), determine the d.i

Take E =210 GPa, b - 0.2 m; h:0.4 m'

'&r*l

K Bg'a5(b) ," (12 Nrarks)
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Derive the stiffrress matrixfoAth.C'torsion of shafts. .,1. *"_ 

- _ . (08 Marks)
" \.

A solid stepped bar of citddil cross section shown.in$ig.Q6(b) is subjected to a torque of
1 k}.,l-m at lts free enffia i torque of 3 'kl.,l-m a1 {6 ghgee in c/s. Determine the angle of
twist and shear stress"*uhifr" bar. Take r : 2x105Ndm2 and G = 7xl0a N/mm2'

e.\"il'+
L /:'" \tsd-*

-_" .rrB.VU\u,, ,+," 
.', 

ii::::

**
.'.,r.1 

,diJi, MOdUle-4 q PUS:.

a. Derive the goveming diffdeiltial equation foU.l-P fieat conducriol. , _ _ - (06 Marks)

b. Determine the temperatuG distibution in-. mposite wall3,.sjng lD heat elements, use

t Module-4 " '

)erive the goveming diffdeiltial equation font-P fieat conduction. ,.,, (0

)etermine the temperatuG distibution in-. mposite wall3,.sing lD heat elemt

enalty approach_o'fhanAfng BC's. neferffig;Q7(b). j,: .

Given: _ *_'*)kr:2OWtr,'C #*' ,l I I I

L^: 2n \t//- 01- r-;,1.,f,. I r I , la" ao'4

Fig.Q6(b) ,* u'l.':; (12 Marks)
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_ttfth k, I t " I xr l '."

pipe k, = 1.

ffii,*i",";;T dtll Krl."ltl
uliowm2c 'r* -1 t I IT-:900=C , - *,,:' A = Unit area 'i "'$ h, ,,= r O.lrtrr f o.!i+0.2?
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If " h* *. " ,,,i ,, #:S Fig.Q7(b) (14 Marks)
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a. Derive the elg;1g6,$ siiffiress matri.Xffi:t+D fluid flow element. (06 Mark$
b. For the r*goitiiflpe of variable @u'section shown in Fig.Q8(b), determine the potential at

the junctioh, ftb velocities in ea$h Siction of pipe and the volumetric flow rate. The potential

at lift end is Pr : 10 m2ls and afright end is P+: 1 m'ls. For the fluid flow through a smooth

.;:':': 
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Fie.Q8(b)
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b. For the element of an alrisynimetri" hffiy *6tating with constan$.angular velocity
w = 1000 rev/min as shown'in Fig.Qgkffiffifermine the body forcffiffictor. Include the

weight of the material, wherc specific de&s&Tb 7850 kg/m'. :q;;
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element using potential
(06 Marks)
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9 a. Derive the element stiffiress
energy approach.

Derive an

&dY ,1o,s,j-ffi,s')
dryfu 

\ Fie.Qe(b) ffi"%p - '*",'
#

OR .d" s
element mass matri$ffif

{6ry"
t#{

r
I

I

I

I

I

I

I

I

10 a.

b.

(0 l-Dbar
(ii) Truss
Evalua
crcu
p=

tr- r r6'\<ry*ir',,

"W"t, &*e'.+" \. *ftsffi * *{..d&h }"
,il d'q%. tur

%".$
.+*^@Lo flSrye

*""*b. s.L.a4qs re *dtq s"h, rrq*, #8e* d#
-, iil ,&,. w

^ ;& qed '\s 4Xp ,$we#sfu# .,* \e # " S,-rdffikY
-@\ 

* !fft$y s
*q\ wd

dtSL8sd",v

.$ 4P 
* 

&Wffi$"
r'€, ,q \*

tosry 
_

{, t .- "r,.r
'r:'d

s*'ffi
d""' 

\
q&"

t$d

I

t".

,{W!!+::j:*.i

fu.+*

*S;SW&&,

*,ii;+5]ffi:;

; :;f 
"


