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Module-1
a. Write the basic steps in finite elernents method.
b. Derive the clifferential equation of cquilibrium fbr a 2D body

a. Define shapc
co-ord in ates.

Explain Pascal triangle by geornetric invariance
\\/rite t hc convcrgcnce requircrnents.

OR
ri. Derive the shape firnction in natural co-ordinates.
b. Use the Cialerkin's method, to obtain the approxirnate

,']

+-t()x2 =5,
dx'

Module-2
f-Lrnctions. And derive the shape function in C

0<x<1

184U71

(10 Marks)
(10 Marks)

(10 Marks)

lobal co-ordinate (or) Cartcsian
(10 Marks)
(06 Marks)
(04 N{arks)

(10 Marks)
solution of the diflbrential cquation

trial functions as Nr(x) : x(x 1) and
(10 Marks)

Seventh Semester B.E. Degree Examination, July/August 2022
Finite Element Modelling and Analysis

I'imc: 3 hrs- Max. Marks: 100

Note: Answer un.y FIVE full questions, cltoosing ONE frtll question from euch moclule.
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OR
a. Write the advantages, disadvantages and applications of finite element method. (10 Marks)

t . A bar of length L, cross sectional are a 'A' and modulus of elasticity E, is subjected to

distributed axial load cl : cx, r.vhere'C'is a constant as shown in Fig.Q2(b). Deten,rinc thc
displacernent of the bar at the end using Rayleigh * Ritz method.

ivith bor-rnclary condition y(0) :' y(l) : 0 Take the
Nz(x):*'1x-1;.
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Fig.Q2(b)
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Module-3
Using Penalty method of handling boundary condition determine thc nodal displaccmcnt,

stress in each element and suppofi reaction in the bar shown in Fig.Q5(a) dr.rc to appliccl

flrrrce p: l00kN take Eo..r : 200Gpa E.,: l00GPa.
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(10 Marks)

N/nrnr2 and
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I or,, 
rnrh 

(10 Marks)
b. Solve the following system of simultan"eoirs equation by Gaussian elimination mcthod :

xt:2xz*6x:=0
2x1 + 2x2* 3x: : 3

"xt+3xz:2.

OR
in Fig.Q6 it is given that E : 2 x 105

As : l00rn*'lbralI elements.
a. Determine the element stiffiress matrix ft;r each eiement
b. Assemble the elemental stifliress matrix 'k' fbr the entire truss
c. Using the elimination approach, solve lirr the nodal displacernent
d. Calculate stresses in each elemenl
e. Calculate the reaction forces.

do,oool

(20 Marks)

Module-4
a. Derive the shape function fo, u 4-nod@-.rrd*tic bar element using iagrargian

b. Briefly explain sub parametric elements and super parametric elements.
c. Write the properties of shape functions.

method.
(10 Marks)
(06 Marks)
(04 Marks)

Fig.Q6
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a.

t-r .

c.

OR
Using Gaussian quadratic formula, evaiuate :

+l

I f tt + r'+ 2r'r - 3rr;drJ',u

Evaluatc thc value of the integral t = JX ax .

),

What are higher order and isoparamcteric clements?

Module-5
Using Hermite shape fi)nction, derive the element stiffiress

Deten-nine the cleflection at thc centre of the position of the

E: 2OOGPA ;

I :4 x 106mma.
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(08 Marks)

(08 Marks)

(04 Marks)

matrix. (10 Marks)

bcarl carrying UDI..

(10 Marks)

(10 Marks)

given load.

9a.
b.

l0 a. Derive the equation ibr shaPe

b. For the beam element shown

A. u ^l/m

oR.
function of 1-D heat conduction.

in Fig.Q 10(b), determine deflection under the

f,,;-

I,
dx k^l I

r\tt
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Fig.Ql0(b)
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Fig.Qe(b)
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