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Notes

a)

b)

a)

All question carry indicatcd mark.
tuEwsr 8ry threa qu€stioB from Sectiotr A alld any thrce question fiom
Section B.
Due credit wi-tl bc givca to oeatoess and adequate dimeosions.
AssuEe suitable dau wherevsr nec€ss€ry.
Retain the crostmction lines-
IllusEate yout answs oeccssary with thc help of rcat sketches.
Use ofpen Blue/Black hl/rcfiIl only for writing the answer book.

SECTION - A
Explain the meaning and scop€ of FEA in engineedng and technology

Explain potcntiEl creryy method in FEA wilh the help of suitable example.
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2. Explaitr the plaDe stess condition of solid oe€hanics. Cive the lelevant constitutive
relationship.

b) Fig. Q. 2 (b) shows two springs connected in series using FEM. Detcrmine the reactiotr
forces at thc support
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3, a) what do you mean by axislormetric problems? Give constitutive lelatiotr for a 2D
a.risymmetsic problem of clasticity.

b) Derive the expression for the element sFain displacement matix (B) for the two troded lD
ber element.

An axial load ofP = 350 kli is applied 3t 2CPC to rIe rod shown in fig. Q. 4
The teDperatue is lhetr !8ised to 60"C. Determine the elament strcss€s.

200mm 30Omm

Fis. Q. 4

& =7oGN/m2 E2 = 2oocN /m2

At =900mm2 A: = l200mm2

al = 23 x l0{ /'c cr2=11.7x10{/oc
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The plain wall shown ir 69. Q. 5 is 750 mm thick. The left surface ofthe wall is maintained 13

at a constant temperatue of 300"C afld the right surface is insulated. The thermal
conductivity is 25 W'm'C and there is a uniform generatiotr of heat inside the wall of
400 W /m3. Determine the temperature distsibution tkough the wall thickness. Disqetize
the v,all into tkee equal elemens.
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Fig. Q.5

SECTION -B
a) Writ€ the govciEiog equations for thc laminar flow ofviscous incompressible fluid

b) Cive! that :
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Fird ;

i) r -drd
ii) det A

Formulaie the element stifliess matrx and giobai stiftess matrix for 2D bar elemsnl E

Eriplain the terms 'lligeD values' atrd 'Eigen vectors'. 5

For the 2D loaded plate shoun in figure Q. 8, Determioe the material propeay matrix @) 14

ard the strain - displacemenl mahix (Be) for the two elementr wing planc Btross coodition,

Take tlickness |i!he pl?l1 = 5rh!!1 ana E=iOxlOgir/812,Assume-;7=0.25.
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9. For the smooth pip€ ofvariable cross - rctions shown in fig, Q.9, Determine tle potentials 13

et the junctions, the velocitics in each seotion ofpipes and the volumetlic flow lates. The

potential at the left end is l0m2 /s and at the right end is lm2 /s.

4

2fr lm26
Fig- Q. 9

10. a) Derive the hnite element ch,Iacteristic equation for the circular bar subjected to torsion.

b) Wbat ar€ the desirable featu€s of FEA packages?
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