
' m$ffiffiffi':tl*
Ur* ",.{h il 15ME61t t t t t t t t r ;%*--

;i-'El}- -S

Sixth Semester B.E. Degree Exa#rffi#ion, Feb./Mar. 2022
Finite ElementAitalysis ::"

rime:3 hrs. {.$.i 
* 

*;. Marks:8o

Note: Answer anv FrvE fu"'::,l oNE fatt '"ffi"m 
each modute'

1 a. Explain the basic steps involSed ih FEM. $ (05 Marks)
b. Explain briefly Node location system and node numbering scheme in FEM. (04 Marks)
c. Derive an expression ,.fur fot'al potential energy gf_$l4stic body subjected to body force,

traction force and a poilx."brce. :''" 
(07 Marks)
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Using Rayleigh-Riii method, determine thF;displacement at mid-point and stress variation in
one dimen-s,{p.n bar as shown in Fig.Q2(a).

4-- [ A=L,., m'E--L1*--r-J--t--J i{

,,:: ,::::"Fig.Q2(a) _l*&frY -",ry*fu (07Marks)
Write an equilibrium equa&ioi*,of a 3-D elastic b{y+gubjected to a bod};Srce. (03 Marks)
Write an Interpolation p*e,l#omial function ffirmlfipdar, quadratic and etrbic elements (Line
and rriangular). ,:::i 

., . ql-, 
(06 Marks)

.,a'r ,,,, nz[o.BFkf_Z fuSJ "
Derive the shapedrnction for 1-D Quadratic element in natgral coordinates. (06 Marks)
Find the shape fiIfrction for a 3-nodeitt:,ebnstant Strain_T4arigular (CST) elements. (06 Marks)
Evaluate .tl1e {blowing inte gral ffir"S two point Gauss.Injbgration method.

*.1'l- , -li. 7
I = i I 3eE + (2 *,-! = lat (04 Marks)

j, L (E +2)) '

OR
4 du$*Consider the bar;shpr$f{ in Fig.Q4(a). An ixial load P = 200x103 N is applied as shown.

Using penalty appldlabh for handling g,,,yndary conditions do the following :

(i) Determine the Nodal displacernent.
(ii) Detenu{nplhe Stress in eachtilEtnent.
(iii) Determin8 the reaction forces.

.ffi{t!}:tii::

Aluminium Steel
Ar:2400 mm2 Az= 600 mm2

Er:70 GPa Ez:200 GPa
Fig.Qa(a)
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Aluminium

(10 Marks)
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b, Consider the truss shown in Fig.Qa@), X-Y coordinates fuf ttre two nodes are indicated in

the figure. If q: [1.5, 1.0,2.1,4.3]r x l0r mm. Tafte E: 300 GPa, A: 100 mm2.

Determine the following : , t'.,,,""",,,;""

(i) Local coordinates (q') (ii) Stress in the elepent (iii) Stifftess matrix of the element.
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5 a. Derive Hermit shape fi$A&On for a beam element. , (06 Marks)

b. For the beam an{...,,19.+dr shown in Fig.Q5(b),rdetermine the slopes at 2 and 3 and the

vertical deflectio,a midpoint ofthe distributed load. Take E : 200 GPa, I: 4x 106 mma.

. , 
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::: ..;rj*,. j - l2.1{A'/dl..:: :i ' Tl--
,"Fig.qs6y ... ,; (ro Marks)

OR
a. Derive the stiffiress matrix for a circular shaft..su'bjpEted to pure torsion.'." (06 Marks)

b. A hallow circular shaft"2m long is firmly S+,,p* aed at each end'and'has an outside diameter
80mm and inside diameter 63.8mm. The shaft is subjected to a torque of 12 kN-m applied at

a point l.5m tqm.one end. Calculate the maximum shear stress and angle of twist in the

shaft. The strefumoa"lus G : 8x l01Nimm2. (10 Marks)
v.: {}l
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tu-a. DerivBTffe element stiffireffiatiix for one dimeneional heat conduction. (06 Marks)

,i

b. $ wall of 0.6m thickneBB ing thermal,."co4ductivity of 12 WmK. The wall is to be

ffilated with a m4,gqial:,,thickness of 0p0"5ih.having an average thermal conductivity of
WmK. The i,,4Lr.ptSurface temperatur6 i3 1000"C and the outside of the insulation is

Y.i*por", to an atnib!ftEric air at 3O"G"wifu heat transfer coefficient 35 Wm2K. Calculate the

nodal temperatures. (10 Marks)

'oR8a.
b.

c.

Briefly explain one dimensional heat transfer in thin films.

. Module-S

Deduce the Goveming diffif8htial equation for one dimensional fluid flow through a process

medium. (06 Marks)

Derive the stiffiress ma,trix for one dimensional fluid element. (06 Marks)

.,,',*r,'",,1ir1,.

4sL,'*'

(04 Marks)

a. Derive 

ffi:iffiess 
matrix of axisymmetric bodies with triangular elements.
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Nodal forces used to replace the lineqply,'tarying surface traction shown inb. Evaluate the

Fie,Qe(b).

10 a.
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&dw *k
,# W oR ,-:;

Derive the consistent ffiflratrix for truss elementffi 
- 

(06 Marks)

For the stepped baf&Svn in Fig.Ql0(b), dete-rmrpe the eigen values and eigen vector. Take

Ar = 400 -*', p.C?850 t g/-', E = 200 cPa",a,s = 200 mm2. (10 Marks)
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