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PAli'l'- i\
5 x 5 Nlarlis =' 25

Ia) Dellne thc plin.riplc ()l utinintLrnt potential energ\ and expliiin its rolc in llnite clentent

rrethocl. L5l

b) [n iixiallv loac]cd cases. hrin clo vorr f-ind the sLlllport reactions alier qcttinu reclLt ired

displacenrcnts'' t5]

f irne: 3hrs

Note: .l'his 
cluestion l)apcr contains t\\ o parts A and [].

Part A is conrpLrlson rvhich carries 25 trat'lis. t\ttsri cr
consists of -i L,nits. ,\irsu el au\ oue lLtll qLr.-stion lionr
l0 rrarks ancl nrar hare a. b. c as sLrb clr.restiorts.

2.a)

\Iar.N[arl<s:75

all (lLlcstions in ['arl A. Pirlt []
,:r.lr ttttit. I.le lt .; tte stiott .rtt'ri.-

cleternrinant ot thec) \\,'hat is .lacobil.rn ur[iLri\'],\\'hat is tht trr-icntlttiun t,l- an r'lcrttcltt if tlte
.lrre,rlrilrn r)rilll i\ i\ lrc,,.3li\ r':

d) \\i Irat is the cl it-te rence be tu een a nrenrbrane and a plate'.)

e) \\'hat is thc signiliclincc oi-con\ crgencc critcril in the rrort-line ar ana)1'sis'.'

L)l
I5l
Irl

Ir,\t11- - l]
5 x 10 -\l*r'iis 50

\\'It1, ltolr nontial lr lte ol' approxinralc iirnutit,rr is pre 1t'rr.rJ r)\ cr Irjgoit(rrttetrie l'tilrctir)lr5

irr tlrc l(lr lui,,lr-liitz ttt.llt,,.l.'
b) Tlo s1'rrinus ol'cc1 Lral stil'ljtcss ill-e !onncetcd in :cric:. f.lnc e ntl rs lrxerl lttrl otllcr ertcl is

sLrb.jectcci to l,r lorcc. l,sing this lLsscrrrbl_r' ol-sprinus" erplain tlre r arioLrs steps irtr ttlr ecl ilt

the f inite clcnrcnt nrctlrrrtl. {l 6l

0lt
La) 'l ltc ,-'xltressions r tlrc tr it dinrensirinal clisplacenrent lleld at a ltoittt i: gir ctr br

u -- -1r'l-1211 rSrl arrcl r, ,=, -lrl+4x) .ly,l. Dcterntine the nornral anci sheat' 5tllilr5 at li

l,oiittrl. Ir.
b) \\'lrat ar-e the coustitLrtirc relttions in casc o1'Plane strcss anci Irlanc slraitt 1tt'oblctlrs'.)

lrrplain thc te rirs inr olreil in thent. [6+-i]

-l.a) Difi'erentiate ltc-trr,ccn the essential borrncJart,c:rtncl itions anci rtatr.tral bottrttlat'r ctittclitiorrs

u'itlr sLritab lc cranrplc-s.

b) -l lte noclal coorci iitates o1'u tlrree nocled bar elenrenl are giretr ltr s1 - I ltttt.t. \] - I lllnl
ancl t.r .- J n.ilI. 'l lre delir|nratirtn.at tltcse pcrints il-e Ll I ' -0.0()1. u: '-' () lncl tt , " (1.(10 I

lnlu. lJc-icnlinc ihe shalte Iirncticlns antl thc'clelornltLi()n lil tlte r,,' 1.5 rllirl arir-l llt

i.-i nrnr considr:r irrg it a: a three noclccl single elenrent. L-r- 7l

OR
5. [Jcrirc tlte sJtalte litnctions ltrr n constant slrain trirrirg.lc cletttctrt rtsittq arcll c(]or(l illiitc

s\ stenl. l,sing tltcse sltaltc hinctions. devclop tire stntin cl isltlaccrttettl ttlalrir lirr thc

ele n.rtnl in tet.tirs rrl'thc noclal coorcl ittetes tlt'thc elcrlle tlt. Il0l



6. A quadiilateral elenrent is rlescritrecl global coorclinates A (10. l0) nrnr. ll (20. 10) rtrrn.

C (12, 1-5) ntnt and D (20. I5) nrnt E,r'aluate the stiffircss nruttir Lr\nr!, r)nu ltoirtt CiaLtss

quadrutrrre rule. AssLlle Young's ntodr"rlus as 20tt GI'a and l'oisson's lttio as tJ.3.l10l

ot{
I Dcrirc the sltl|c l'rrneti,,ns lrrt a linear hexalreclral clenreni Lrsirtg isoirurlllncIrle

lorntulation. Also e.rplain tltc ltrocedrrle lo dcrirc the flnite cl.'lrent cquaii()lrs !0]

3 For tlrc bcnrljng oI plates. riic exltrcssions 1or the fbllou'ing rclltiotts ancl crltlaitr the

ternrs irrvolvecl in it.
a) Iransr,er-se displaccnrent i'r-rrrction liu a four noded rectanrtttlat clettre trt.

b)Potc'ntial energ) irr the plaLe.

c) N,lontent -cur'\'lturu rrrrtlir I,rr litrr nocied rectangular'lrlatc Ll0i
{J}t

f,a) iror lr triaugLr lar plate benrling elentents. r.icrive thc strain 'l 
isplaienrcnt relatiorrs

f 13l nratrrr *'ith a srr itable poll nrirnial approrinration.
b) [)rescribe deslee o1' fi'eeclon.i 1br tlrc fbllor inq edge concl itions o]'tlre pletes: clarrtped.

siurplr sLrpportecl and ll-ee cor-rditions. l7+3]

l0.a) l:rrplaiit the iteratire proccrirrre ol'hancl iing gconrctr.ic non-lineariti problents itt strttctr-Lt'al

trrcelratti.:.
tl) \\ihitt arc thc striiin cl isltircenrenl rclatior.rs fbr plane stress con(lition i1'gcttttteitic r

noulinearities are considercd'.) t6-4]
ott

1 1 a) Ilil'lc'r'cntiatc [t.'trrccl] il]c firr.cc corrr e rgence ancl ciisplacelrcnt ca)n\ tlgcrtce all]tl'oachcs
in nonlinear anirl_r sis.

b) \\'ritc a slrorl note on reclLtcecl -stitl'ltc>s ttrctlrr.rJ. l-i- 5]
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