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Finite Element Methods

=t v
R
- Timen3 hrs,
- L \ '\.1':",-"-'."{

A g

o M Marks, L: Blooses level T Cioverse outeones,

Max. Marks: 100

LS Noger T Awswer iy FIVE filll questions, choosing ONE fuli gnestion Front each module.

Module -

M| I

C

Q.1 a. | Define FEM, Explain the basic steps in the finite clement methods,
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relation between stress and strajn,

b. | Explain the plane siress and plane strain problems with examples, write the
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spring system shown in Fig.Q.2(a).
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Q.2 | a. | Using minimum potential encray determine the nodal displacement of a = §

L3 Cco1 .
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Eite method,

b. | A simplyv supported beam subjecied to point lozd at the cenire. Derive an | 12 | L3
| equation for maximum deflection using Irigenometrie function by Ravleigh
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Module -2

natural coordinates.

Q.3 |4, | Derive shape functions (interpolation polynomial) for a 1-D bar element in| 8 | L2l Cco3

b | Far the stepped  bar  shown in Fig.Q 3b}.  Determine the

stillness matrix.
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Q.4 | a. | Derive element stiffness matrix of a |- bar clement, List the propertics of | 10| L2 | CO3
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T b, [Find ihe nodal di ~:.]‘:|¢1».r:f,n Ats. stress and v action for the bar wb]LLtE:d to | 10 | ] | L3 | €04 i
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|07 A Dmvf: 5hap-:: functions of Constant Stain Triangular {CST} clement in [0 L2 ('“US -
| natural coardinales, | ;
b L?Ihl.im the ahapL funetions of 4 noded JLleHELI ar mum!uldiemh element in ! ) ‘ L2 | CO3 |
L agrangian-in natural coordinates. f
|
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Q.8 | a. | Explain the u;mu:pt of isoparametric, sub paramelric, super pdrameum |10 | L2 CO2 |
clements, with sketches. ,
b | Obtain the shape functions of nine (9) noded rCftﬂ.11‘IU|ct] element in | 10 | ‘ CO3 |
Lagrangian, |
| Module — 5 _ -
Q.Y | a. | Derive an expression of element mass matrix for 2 bar clement. |6 | L2 CO03
L | ,
b. | For the stepped bar shown i Fig. CJ Yh) determmine rh-:: eigen values afil | 14 | 1. ? CO4
cigen vector. Take Ay = 400 mm?®, A; - 200 mm’ po= 7850 kgim’, | COs
[2 = 200 GPa, |
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a. | Briclly describe rate equations and boundary conditions in heat transfer | 6 | L2 | CO2
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analysis. L i

h.

Delermine the tc:m]:mrmurx, distribution fhmuwh u::mupmuc wall shown in | 14| L3 CO4
Fig.Q.10(b), when the convective heat loss occurs on the right surface. | | CO5
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