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ifth Semester B.E/B.Tech. Degree Examination, June/July 2025
Finite Element Methods

Time: 3 his. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full qguestion from each module,
2. M Marks , L: Bloom s fevel , C: Course outcomes.,

Module -1 M | L C
1 | a. | Deline Finile Element Method. IHlustrate the basic steps mvolved m Fiate | 10 | L2 | CO1
| Flement method. L
: b. | State and Derive potential energy function for a three dimension body. 10 | L3 | CO1

; OR
-2 | a. | Use Ravleigh-Ratz method to find the displacement at the mud pomt oftherod 10 | L3 CO1
shown mn Fig. ()2 (a).
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[ i Fig. ()2 (a)
b. | Describe plane stress and plang stramn with cxamples and obtamn there © 10 | L2 ' col
cquations.
Module-2 i
3 | a. | Derive shape {unction for-a [-D linear bar element in Global co-ordinate | 10 | L3 | COI
syslem. |

b. | The below figure Fig. Q3 (b) shows a 1D bar ﬁuhjéﬁ ed to an axial loadmg. | 10 | L3 | CO2
Taking 11 as a single element, determine |
(1) MNodal displacements

(1) Stress in each element

(111} Reaction at the support.

F S
TG )

Fig, Q3 (by
1 af 2




BAE/BASS15A

OR
4 | a. | Obtamn the equation lor element stiffhcss matrices and load vector for bar 10 | L3 Ccoz
element.
b. | For the two bar truss as shown in F 12.04 (b). Determine the diﬂplacéﬁwnm at | 10 | L3 | CO2
node-2 andﬁ the stresses in both clements. Take E = 2x10°N/mm’, |
A= 200 mm”
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B Module — 3 :
5 | a. | Obtain the shape functions for 4-noded quadrilateral element i natural | 10 | L3 | CO2
| [co-ordinate system. _ '
| b. | Derive the shape functions for %-node Quadrilateral element. . 10 | L3 | CO2
= bl ol
6 a. | Lxplain constant and linear Strain Triangle element. 10 [ L2 ][ coz
: b. | Denve (he shape function for Eight node hexah _;j_[;ﬂ__g_fg_gmnl {H]"X!—‘t E} | 10 | L3 | CO2
| Module 4 ) el P R el
7 a. | Bxplain Isoparametric, Huhpa ramelric and super parametric elements. 10 | L2 | CcO2
| b, | Explain 3 phases in FEA. R 10 | L2 | CO2
i OR
- 8 a. | Denve the shape function for axisymmetric imangular element. 10 | L3 | CcO2
| b. | Explain the characteristics of quadrilateral element and soflware packages | 10 | L2 | CO2
| available for FEM packages. :
Module - 5 -
9 | a. | Dernve the shape functions of a 1-D element with temperature Ty and T of the | 10 | L3 | CO3
_ | nodes. B .
b. | Obtam the elemental stifiness matrix for heat conduction in [-D element. 10 | L3 | CO3
10| a. :Em.phu. three different modes ‘of heat transfer, 10 | L2 | CO3
b. | Iind the tcmperature distribution in the 1-D fin shown in Fig. Q10 (k). | 10 | L3 | CO3
Assume steady state heat transfer and only conduction process. Take heat ;
- generated mside the fin as 500 Wime,
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