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Seventh Semester B.E. Degree Examination, June/July 2024

Finite Element Modeling and Analysis
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l-inrc: 3 hrs Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
a. Derive the equilibrium equations for 3-D elastic body subjected to body force, surface and

point load.
b. [:xplain witl-r a neat sketch, plane stress and plane strain conditions.

OR
a. A rectangular bar of cross sectional area A, Elastic modulus E, when

loading P. Prove that at a distance of 'x' from fixed end is , = f +].\.AE,
b. Bxplain the punoiple ot'minimum potential energy.

c. Solve the lbllowing system of equations by Gauss-elimination method.
X*f*z:L)
x-2Y+32=8
2x+y-z=3

Module-2
3 a. Dcrive the stiflhess matrix for the bar element subjected to axial load

rlethod.
b. Explain the basic steps involved in FEM.

OR
a. What is shape function? Derive the shape function for 1-D

co-ordinates.
b. Explain the convergence requirements.
c. List the applicatrons and limitations of FEM.

(10 Marks)
(10 Marks)

subjected to axial

(10 Marks)

(04 Marks)

(06 Marks)

'F' using direct
(10 Marks)
(10 Marks)

bar element in global
(10 Marks)
(04 Marks)
(06 Marks)

Module-3
a. Dctermine the nodal displacements and stress in each element for the stepped bar as shown

in F ig. Q5 (a). (10 Marks)
Er :200 GPa,
Ez :70 GPa,

At : 150 mm2,
Ar: 100 mm2",- ir: 10 kN,

Fz: 5 kN

Fig, Q5 (a)
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b. Using penaltY
displacements for

for handling boundarY

shown in Fig.Q5 (b).
approach

1 -D bar as

a. Derive the element stiffness

b. A plane truss shown in Fig'

OR
matrix for truss element.

Q6 (b), determine nodal displacement'

Fig. Q6 (b)

Module-4
a. Derive the shape function for linear bu. "I"r.,lt 

using Lagrangiar, interpolattott'

b. Brief about the properties of shape function'

OR

a. Derive the hermite shape function for beam clcment'

b. Draw the variation of shape function for 1-D cubic bar e lement'

Module-5
a. Derive stiffness matrix for beam element'

b. For the beam shown in Fig.Q9 (b), determine the load vector due to the load

beam.
t0trN

t0 a. Derive an expression for stiffness

b. Find the temperature distribution

Fig.

OR
matrix for
for l -D fin (b).

T-=5oc
h: 6 W/cm2'K
K=80 Wrrn ('

a
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Fig. Q10**
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Qe (b)

3-D heat conduction.
as shown in Fig. Q 10
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condition. Determine the nodal
(10 \4arks)

P : 200x 10t \,
Ar :2400 tnm'.

Er : 70x l0e N/m2^

,A: - 600 rrnr-'

E2: 2OO x 10e N/m2.

l,:300 mm,

l,:400 mm

( l0 i\larks)
(10 Marks)

(12 \larl.sl
(0tl Marks)

(l(r \larLs)
(04 Marks)

(10 \'larks)

actil'lg ttll thc
(10 !larks)

(10 Marks)
( 10 \larks)
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