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F'INITE ELEMENT METHODS
(Common to ME, AE, MSNT)

Answer any five questions
All questions carry equal marks

1.a) L,sing Ravleigh Ritz rncthotl. a"r.r,rri,,.
supportcd bcan-t.

bt Statc lelr' applications of'F E\1.

3. Detenr-rine the fbrces in thc mcmbers of the lnrss slrolr'n in li-uLrre 2. l-ake E =" 200CiPa.
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Figure 2

A bean"r ol ler-r,utl-r 10 nt. lrxcd ut one encl strpltor-ted br,'a rr.tller at titc othcr c'nd e trritr's .t

20 l(N coucer)triltccl loaci at the celrtt'e ol- thc spanr. By taliin.g thc r-nociules of elasticit,v

ot'ntaterial as 100 GPa ancl ntomeltt olinertiit as 2.1 ,, 10 " rnr (ligure 3). determine.

a) Deflecliott Lrncler load
b) Shcar firrce :rncl bending Ilt(llltent at ntic'l sp:ut.

c) Reactions at supports
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Figure 3

Max. Marks: 75

the cJeflcction at the center o1' a sintpl;-

I 7'81

2. .A thirr steel plate having luo elerrents is sLrbjectetl to a loacl. P - 500 ly' at nocle-2 as

shou,n in figure I the thjc-kness r:l' the plate is 10 rrnr. E 200 CiPa ancl

u'eight der"rsitv:78-50 kg'n'r'. Detern-rine nodal displaceurents and elernent strcsses

Lrsing penalt.'-' approach. ! 5]
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5. l;irlcl the cotlsistctlt loacls in,r ancl y clircctions at tlte noclcs l- 6- I o1'the [-S'l'shou,n in
llsttt'e -1. .A Lrrtilblrrr Ioltcl ol'intcrtsitl rl Lrrrit lcnStlr ir rrutr,.r* ,,,r1,u,,'t- r., t5e c,.lgc
containinq tl-ic nodes l- 6- 3, Assunre r-rnit thickncss lbr the elerrent. Il5l
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,A solid cletllcttt irl tlle tbrrtt o1'a rrght circrrlal conc is r,rptlcr thc rre tiop .l'sclt'ri.,cight
along its aris. It is pnlposecl to bc anal\,secl by,Lrsrnt singlc axi_svnrrtretric ring elcrncnt
ol-triangular cross scctiotr (liuLrre 5). Dctc-rnrinc rlrc shrpe tiurctions fbr thcJeler-nenl.
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[:r"aiirate'tlrc stitllrcss matrix anci hcal ratc \,cctor-lirr thc elcnrent'l ,rl'c /r 0.1 \\ e ,t,r "( rrrrrl f 10"( rrrrrl l I \\ r.r)t '( .
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shou,'n in lrgure 6.
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Evaltlate eigcllralues attil ciqertrectttrs ol'tlrc bcarn shttri'n ip 1''igLrrc 7. Use t*,o elc,tcrrt
nroclcl.-l'ake l. -. 1(X) CPa. \\'r:rghr rlensttr 7li,i0 kg nt'. [l5l
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