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Finite Element Modelip,g*tihd Analysis

Time: 3 hrs. '' . Max. Marks: 100

Note: Answer any FIVEfull questionr, ,{1ffi ONEfull questionfratweach module.
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Derive the differential equation of''eciplilibrium for a body qu;bjgcted to a three dimensional
stress system and body force. ,, :.,, :,11r..,i .i, (10 Marks)

Write down the equilibrium eauat{on of a 3-D elastic body subjected to body forces, surface

forces and point loads in Cartesian co-ordinates. (10 Marks)

OR
Derive the Euler - language equation for an integral function using variational principle.

,.i..'i[*, . ri' (10 Marks)
Determine the,:'d{s&abements of nodes f anl Z in the spring system shown in Fig Q2(b),
use minimup of p$tential energy principlh,,&oassemble equations of equilibrium.

fgrl

3 a. Write properties of stiffiress matrir K, Show node numbering and

b. Determine the displacement in the system shown in Fig Q3(b) and

displa'Cernent at the point of apillication of load by Galerkin method.
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What are the factors donsidered for discritization process? Explain any one factor. (08 Marks)

ri'"r'l'"l' : OR
Explain the steps involved in FEM.

What are the p ies of shape functions?

I of 3

i,z htln

*,i:s \5 dla

(04 Marks)



t7 AV73

,.ri;'4
.,,:1, 

.,r::: 
,

Module-3 ,,,1"r: 
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5 a. Fig Q5(a), show a one dimensional bar subjected to an axlal loading. Taking it as a two bar

element, determine i) Nodal displacement ii) Stress- i! each element iii) Reaction at the

support.

p ' tOt '"'*
l0 l4'fl ':""t"''''"

b.

P :4000N
Ar = 1600mm2
Az = 800mm2
Ear: 80GPa

l, Est.el = 2l0GPa

.rii:*iwIll11il1r

: -*$1i1, 
j"

6a.
b.

Derive the element stiffuess matrix for the truss element.

(10 Marks)

(08 Marks)

(12 Marks)

(06 Marks)
(08 Marks)
(06 Marks)
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For the two bar,,.trrtr$$ shown in Fig Q6(b),,Determine the lY.sdal displacement and the stress

in each memhe.I.Also frrd the supp,q:fi'reaction. t*.I:,.200GPa.
"':,',',,.',.'1J,ig -r1 t .6ot4d
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Fig Q6(b)

Module-4
7 a. Briefly explain Mibarametric sub affi.t-[*ametric elements.

b. Derive the shape,,function for the Nine Noded quadrilateral element.
c. Explain Lagrange interpolation function.
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Derive the shape function 3-Node bar element. **q 
'i" '? (10 Marks)

Derive the shape function for Four-Node bar element$$,. (10 Marks)

;"ru."*
Module-5

Derive hermite shape function ROF beam elem6ht. .,.,,, (10 Marks)

Fig Q9(b) shows a simply supported beard&g1$ected to a uniformly distmibuted load. Obtain

the maximum, deflection. Take Youn$@, ffiodulus E = 200GPa":sff moment of inertia

l=2xl06mma.
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Derive th$'tunpiession for differential eqtlation for an l-D Heat conduction. (08 Marks)

An indii&[-.en durance wall is m of tkee layers, iq5ide, middle and outer layer with
ther*aflponductivity Kr, Kz a{IF'^& respectively of sfiF$ in Fig Ql0(b). Determine the

G l'rO

Nodal temperature. ;, 'x

,'d Y I l-B Kr=8.5w7mr
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