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FINITE ET,EMENT METHODS
(Common to AE, MSNT, ME)

Max. Marks: 75
Time:3 iiours

Note: Tliis question paper contains trvo parts A arrd B'

Pafi A is.ornpLlsor-v which 
"urri.r 

25 ri-rarks. Ansrver all qLrestions in Part.A' Part B

consists of-5 Units. Anslver an)/ one fr'rll cluestion fiorl each unit' E'aclr question carrics

l0 nrarl<s and tliaY hat'e a, b. c as sub qrrestions'

PART - A
(25 N{arlis)

I .a) State tlre signiflcance of shape flLlnctions' r- ,- -..r i2]

b) Define plain strain and plane stress condition anci n'rite thc D rratrix fbr both the cases'

[3]

c) \\jrite the stifFness rlatrix for 2-uoderj beanr eletnent. l2l

cl) \\'[at are the lactors to be conside'red tbr selection olrtocles'] 13l

e) Specify,the strain displacernent rratrix o1'CS l-eletrtetrt ancl cotrltretrt orr it l2]

0 Describe the strain displacernent matrix tor 3-noded triangular elernent t3l

g) Write the flnite element equation used to analvze a trvo ditlrensional heat transler

problem' ,^*:,.. ^ ^r,-^-"'^.rr 
eremenrc, illh) Hou, do yor-r define trvo dimensional elements'i 

i2lii What,arethe rva;rs by rvhich a 3D,problen't.ca.n be r:educed to a 2D problem?

ji W1rat is the aiffurence betu,eer-r siatic:and d1'narnic anallrsis rvith suitable examples'/

13l

PART - I]
(50 N{arks)

Th-efoltou,ingstressesaredevelopeclinaplateunderplatre'stress o-" -I2Mpa'
6r-. = -14Mpa anclo. : SMpa. Dcte rmine the strains indtrccd in thc platc'

assuming that E : 209 GPa and r':0'3
Derive F:kU frorn the minimurn potential energ.v principle for 2-noded linear eletlent'

i5+51

OR
A taoered bar of aluminum is having length oJ520 cm' The area of oross section at tlre

i;.iil ;;i.,;i;"J ir-," rr.. enct'is 2d cm2 rvith the variation of the sectiottal area is

i;;;;'. id;j; rr#ted to an,axral loacl of l0.kN ar24o mm fromtlre fixed end"

A;i;;i.;;';,.1".-i;ri, displacernerrt and stress developeci in tlie bar? tl0l

2.a)

b)

3.



q Foi tlic pin--ioinled truss structure

stilflress trtatri.r. nodal d isplacelnents
as shotrn in figure Hrdos. clctcrnrilrc r:lohlrl

trncl elernent stresses. I I (r 
I

applicatiorrs irl
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.At titc irricritir
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I
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F = 310 r l0 N/rrr'

Figure I

OR

5 a) Wrire about different bour-rdary' consicleratiotls in beams in detail.

b) What is a copstaut strain triangular elernetrt? State its properlies alrd

detail.

6.a) The noclal coordinates of the triangular eletrcnt as shot'rt irr figure 2

point'lI the r-coordinate is 3.3 alld Nvr:0.3. Detertrrine N2. N.r and the

poirrt P

Figure 2

b) Bring out the differences betrveen a beanr element and bar elenrent.

OR

7.a') For point p locatecl inside the triangle as shown irr figr-rre 3. the shape funclions

N2 are 0,15 and 0.25 respectively. Determine the x-a1d yl-coordiante of point P'

Figure 3

b) Derii,e the elernental stifflress tllatrix for a tlvo noded beanr element' [s + 5]

g. A composite slab consists of 3 r-naterials of differentcor,dr-rctivities i.e' 22 \V/m K.

32 W/rn I(,52 W/rr I( of thickness 0.31 m.0.14 m and 0.14 tn, respectiYel),' The ottter

,urf".. i,s'220 C ancl the inner surface is exposed to the convective heat transl'er

co.tn.i.rt of 2B W/ni' K, B00t' C. Deterurirre tlre ternperatllre distributiorr rvithin the

r,r'a[]. |]lol

111 1r



()l{
9.a) [)iscLrss i1 detiiil liborrt 2l] hcat conclr-rction irr (iompir:itc.lltl'- trsirlg i L\'

tl) Delerrliuc tlrc terlperaturc clistribution alitng a cilcLlllir till rli lcrlgtl) ) e nr arrd.raditts

I cm. 
-l he l'ip is attacltecl io boiler uhose uall tcntpet'atLtrc l-tr0"( lttlcl the I'r'cc errcl is

opentotheatnlosphere'AssLllxe\:401'C'h='10\\''ictr.tri"('li'''70\\i/crllcL5rrl

How to el,aluate the [:igerr values arlcl Eigen vectors'? Erplain tlie properties of Eigen.

tl0lvalues' 
oR

l l. Explain the imponancc of elementrrass rnatrir in FEM riith sLritable example. tl0]

10.
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