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B' Tech tII Year II Semester Examinations' May - 2017

FINITE ELEMENT METHODS
: lcommon to AE' ME' MSNT)

Time:3 hourS 
Max' Marks:'75

Note: This question paper contains two parts A and B'

PartAiscompulsorywhichcarries25marks.AnswerallquestionsinParto:|:i.l
consists of 5 Units. Answer uny onJ f'ttqutttion from each unit' Each question carrles

l0 marks and rnay have a' b' c as sub questions'

l.a)
b)

List the properlies of the shape functions' . , , .-^^.^+ :- /^ o o? 
12)

The nodalaispta".n,en;.;i; two noded axial element is (0, 0.075) mm' The length of

the element ls O.O m. find rhe stress in tn. ttt*tnt' Assume the Young's modulus of

the element as 200 GPa' , . * r^^.,^ :,- 
t3l

HowmarryDoFsdoesahvo-nodal,planartrusselementlraveirritslocalcoordinate
svstem. and irr the gl'obal ooordinate system? t2]

;$;;::":ilh.';;;';; ihape runctio*s graphicarrv t3l

What are the stratn dtsplacement relatiorrs io'u^iio'''"t1i1-t'f'"tntl !'^)-'

Differentiatealxollgthelso-parametric,Sub.pararnetricandSUper-parametrlC
formulatiott 

trre ''" "-'-'- 
-' 

^'. . .--^^Lr^ 
t3]

What is Therrnal conductivity nratrix lbr 2D heat transler problerns? L2)

Derive the goverrring .quutlon for steady.state, one-dimertsional conduction *'.n 
,,,

121Define Harnilton,pr"itiple "nO 
compare rvith the principle of rni

iliir?,lj,i;,"re beru,een the transient dy,arnic analysis and eigenvalue analysis L3l

PART. A

PART. B

(?5 Marks)

(50 Marks)

c)

d)
e)

f)

s)
h)

j)

2.a) Derivethe stress,strain relation for a plane stress condition starting from' Hook's larv'

b) A bar of ,nifo'*;;;. ;;" unalLJng,rl L i, f ,""d atone end and 'is subjected to an

axial load of p. If the body is urro rrt;.ii.a1o o corlstant body load o1'F6 throughout its

length. develop;;' 
';tat 

potentiat t;;;;;'p'ession' [5t5]

3. For the rhree stepped bar shou,n i, fig;;; l" deterrnine the displacerrents at node 2 and

3 and the reactions at the supports. Alio finci the stresses in each section' [10]

,l
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I = lfi GFtt

.4 = rJ$$ rrl: f: = 101 tri
:

_"{ = 4UU rff fl = 1,00 fiPa

,1 * lt]$ nrnl

t0 Lflt



4. TheplanetrussisloadedwithforcePasshowninfigure2'ConstantsEandAforeach
bar are as shown in tr-," Jiugrur. Determineln. noouiaisplacements, the reactio'"ffii

and the stresses in bar elements'

\

^6.

Fiqr5,2
OR

Asirnpli,,supporteclbeamoflerigthof8mandurriformcrosssectiorrofrvidth300rnm
and depth 200 rnm ir ruLri..,.o"to u unifor*ly distribu_ted load of l0 kN/rn over the

entire lengtn. co*pui" ,r-l. *u*ln]um deflection if the Young's modulus is 200 GPa'

AIso estimate the slope at the supports' t10l

ForthefourrrodedquadrilateralelemenlshowninfigLTe3,findthenodalloadvectorif
po rs 2Mpa. p,rso nnaii;;;;;;"1";n.or,rr. Jacobian for one point gauss qu*dtut''ii0l

I (-r, -r)

1.

Figure 3

OR

An axisymtnetric triangular element 
,is 

described by

the element stresses at-the centroid tbr the Young's
the following details. Determine

Modulus 80 GPa and Poisson's
ll 0l

25
Node 2 Node:3

------'. -
3 rnrn

Node'1

)mm l'mm.Radial Coordinate
' from the axi5 (r)

5mm 5mm 2mm
Axtal coorotnaLe l!)-

0.06 mm 0.01 mmDeforrnation in
Ii.l ,{irectinn (tt) 0.02 mm

-0.04 mm 0 0.02 mnrDeformatiorr in axial

direction (Lr)

is
. -l - r^..^6^v^lrrrn llrlll llt- lll d trllt

r,stuTlate rrrs LtrrrrPvrature profile in a pin fin of diarrreter 25 mm' vvhose length

500rnrn. The therrnai"orar.tirity of the fin material is 50 w/* K and heat transfer

coelficient over rhe ,urful. of the 1.rn is 4o W/rnr K at 300C' The tip is insulated,"ll,'l'

base is exposed ," l'i""p.rature of 150 0C. Evaluate the temperatures at polnts

separated bY' 100 mtn each' [l0l

Ratio

B



g.
OR

For a two dirlensional heat transfer in a square slab shor.vn in figure 4, each element

equilibrium equatiori are qiven by the same expressi'.rn. Ali tltc *:dges are maintained at

zero ,clbgree temperati-rfe, What ,is the 'firral form of Ccluations afler assembly and

incorpoiatirrg the boundar',v conditions? [1 0l

f3oo'

= l,*
tu*

Figure"tr

t0. Consider a unifbrrn cross sectlorr bar of lerrgth i. made up rlf a material vlhose Young's

modulits and clcnsrty are given b): -E attd p. Estimete the natural frequencies of axial

vibration,of the bar usirrg both consistent and lurnped mass matrices. 110l
OR

il ai \tr'hat are tlrc conrergence and compatibility rcqrrrretttryils'I)tscuss rn detail.

b) Derive the shape iunctions lbr a lbur noded teti$edral eietnent Lrsing natural

coordinare system. [5+5]
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