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Seventh Semester B.E. Degree Examiniation, Aug./Sept.2020

Finite Element Modelihg and Analysis

15AU73

,Iv['ax. Marks: 80
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(08 Marks)
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Note: Answer any FIVE full questions;'C'hoosing ONE full questionfrom each module.

, odule-l
a. Explain with neat sketch plane stress and plane strain. (08 Marks)

b. For the spring system shown in Fig.Q.l(b) using principle of minimum potential energy

determine the nodal displacemEnt. Take Fr = 75N and Fz = 100N.
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2a.
b.

3a.
b.

4a.

b.

Derive the equilibrium equation for 3D elastic body.
By RR method for a bar of cross section area A, elalti! morlulus

/p\
loading P. Show that a distanie X from fixed end is u = I * lX\AE/

. .::: ' , '

Modriis.2
What is FEA? Explain the basic steps inv-olved in FEM.
Derive the stiffiress matrix for the bar sribjected to axial load F using direct method.

(08 Marks):. :

oR . :':'

What is shape function? Derirue the shape function for lD bar element in global coordinates.

what are the convergence requirements? Discuss three condition 
"t 

."lXt [:f.?
reduirement. 'r: (08 Marks)

5 a. Determine the :nodal
shown in Fig:Q5(a).

Fig.Qs(a)

Module-3
displacement stidss in each element and support reaction 
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b. Solve the following system of sirnultaneous equation by gauss elimination method:
' 4x1 + 2xz+ 3x,,:4

2x1 + 3ar-- 54:2
2xr + 7xz= 4 (08 Marks)
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For the two bar truss shown in

Take E = 2 x l0sMPa, A : 200mm2.

Detennine the nodal
OR
Fie.Q.6(a).

r5AU73

displacemcnts.
(08 Marks)

kr{

Fie.Q.6(a)

b. Derive the elemental stiffiress matrix fora"tr,uss' element.

ModuIe-4
Derive the shape function using lagran$ian interpolation for linear'Quadrilateral elemeut.

(08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
Triangular Element

(08 Marks)

(08 Marks)

(08 Marks)

(08 Marks)
under the given load.

(08 Marks)

7a.
b.

8a.
b.

Briefly explain subparametriq eler'nents and super parametric elements'

OR
Derive the hermite shEie,,function for a 2 noded beam element.

B:1"3y explain the finite element formulation of 2D Constant Strain
(csT).

the portir:n of ihe beam carrying UDL. Take E : ,OfPftZ"jI=..4 x 106mma.

Module+S
9 a. For the beam shown in Fig.Q.9(a). Determirib the end reaction and deflection at the center of

Fie.Q.e(a)

b. Solve for temperature dishibution in the spmpcirit" *utt as shown in Fig.Q.9(b) using 1D

heat elements, use pgnalty approach ofhalrdlfirg boundary condifiohs.

Kr=2OWmoC '"
Kz:3OWmoC
To = 20"C
Kr = 50.Wm'C
h = 25Wrn2C

hr: fl
Fie.Q.e(b)

OR
10 a. Derive the expression for stif,firess matrix for lD heat conduction.

b. For the beam element shown in Fig.Q.l0(b). Determine deflection
Take E = 2 x l08kN/m2 and I = 4 x 10-6ma

Fig.Q.,l0O)
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