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FINITE ELEMENT METHODS
(Common to ME, AE, MSNI')

Time: 3 hours Max. Marks: 75

Note: Thi: qrrestion paper colttains two palt\ A und B.

Part A is cornpulsory whicit carries 2-5 marks. Ansrvel all questions in Part A. Part B
consists of 5 Units. Answer any one l'ull question from eaclr unit. Each question cut'ries

10 marl<s and rnay have a, b, c as sub qr-restions.

l.a) Differentiate finite element methoci anci tinite ciiflerence rnethoci. l2j
b) Bring out the difference between piane stress anci plane strain problerns. L3i

c) What are the consistent nodal force vector lor unifornr load and varying load'J t2l
d) What are the various functionsconsidered under classical beatl theorl'l i3]
e) Hon triatrgular elements are isopararnetrically represented t2i
f) Hou,axisyrnmetric elernent can be eclualized to the CST element. t3l
g) Wnte the governin-e equatiorr lol the torsional analvsis of'non circular shafts. t2l
l-t) Forniulate the equation of one climensional criteria o1'composite wall. i3l
i) Distinguish between consistent and lumped mass tratrix. l2l
j) , . ' What is char4qteristic polynolnia'! technique? : : L3l

PART - B

2. Using polynomial I'unctior-r, derive the shape function ol a bar elenrent.

PART - A

. :. oR
3.U Formulatc the stress strain lclations for'lD:rnd 3D elastic problclns.

b) Assemble the global stiffness matrix and load vcctor for a bar clement.

4 Determine the stresses ancl reaction 1'or the lollowins truss elentent. Given
and A = 2000 rnmr. (Figr-rre l)
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OR
Derir e H,.'rmite Slrape I'urrction lor the Lrclrm elenrenl.

For the axisymmetric element shoi,vn in FigLrre 2.

iratrix. Take E:200 GPa. and u:0.3.
determine the element

t10l

stiftness
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Figure 2

OR
Deril'e the jacobian rnatrix ,rf a hexahedral element.

Erirlurrtc thc nodal vllLres ot'a rhllt ol lU nrm sqLti-llc. Civcn C = 8 x
0:0.01 degreelcm. Use only one eighth of the cross section. (figure 3)

l*
I

I

I

l$ rnm

l

I

I
{

I

it 0l

and

[10]

106 N/cnr:

Figure 3

9 , , '.For the two : dimensional body orOfio*n 'figirre 1. determine the remperature
clistribution. The left anci right encls h:ivc constant tcrnperatllres of 200(lC ancl I00()C
respectivel\,. Take k=5 W/clr('C. The boclf is insulalerl along the top ancl bottont. tl0]
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10. Evalurte eigen vaiues urttl eigcn vecturs furr l uanlilcvel beam ol lcngth I m. suppolrcd
attheotherencl. Take E=200GPa, I=.10x l0 10,-,-r*. A =2x 10anT2and
rveigl-rt clensitl = 78-5tj kg/nrr. Use one elernent method. tlOl

OR
11. Evaluale nodal frequency of the beam sl-iown in Figure -5. Use two element model and
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