50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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a.
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&A_BI_A ,
Determine the dlsplacements of nodes of the spring system shown in Fig Q1(a).
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: Fig Ql(a) (06 Marks)
Using Raylelgh 'Ritz method, determine the expression for displacement in a fixed bar
subjected to axial force ‘P’ as shown in Fig Q1(b). Assume 2™ order polynomial
dlsplacement function.
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Fig Ql(b) ; (08 Marks)
Explain SImplex ‘complex and Muluplex elements in F1n1te Element Method. (06 Marks)

Derive the shape function for a 2 noded bar element usmg Natural co-ordinate system. Also

shown the variation of shape function. (08 Marks)
Explain convergence criteria and its requlrements (06 Marks)
Explam Global, Natural and local co- ordmate system used in FEM. (06 Marks)

,,,,,,,,,,,

* An axial load P = 200 x 10°N is applied for the bar as shown in Fig Q 3(a). Determine the

nodal dlsplacements and stress in ‘each material using Penalty approach method. (08 Marks)
A= 2U00mm>

/ t
: - GO0 MM
A7 SRR
2..___________ z X Ey =70 x 10° N/m’
. E; =200 x 10° N/m’
: Swmm d/ hOOmm\[
g =
Fig Q3(a)
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Write the stiffness matrix for the following elements along w1th sketches of elements

i) Bar element ~ i

ii) Beam element

ii1) Truss element. (06 Marks)
What are Boundary conditions and explain the followmg methods to take care of boundary
conditions:

i) Elimination method N A

ii) Penalty method. o P B 4 (06 Marks)

Derive the shape function for 8 noded rectangular elements. Usmg natural coordinates.

(10 Marks)
Evaluate the shape functions Nj ‘N2: and Nsat the interior pomt ‘P’ for the triangular element
shown in Fig Q4(b).

e . ™ | "
Fig Q4(b) (06 Marks)
Explain CST and LST elements. % , (04 Marks)
.~ PART-B = ,,
Derive shape function for a 8 — noded hexahedral element. P (12 Marks)

What are Lagranglan and serendipity farnlly of elements and explam (08 Marks)

~~and super parametrlc elements with suitable sketch.
(10 Marks)

Explain 1so-par§metr1c, sub paramet i
Explain pre-processing, processing and post processing used in FEM software. (10 Marks)

What are axisymmetric . elements and explam axisymmetric triangular elements finite

element modelling. G, (07 Marks)
~Pr0ve that area of axi-symmetric trlangular element
=Y | ded | (07 Marks)

bbtain the expressi n for stiffness matrix of an axisymmetric rectangular element. (06 Marks)

Derive the express1on for stiffne fmatrlx of 1 — D Heat conduction. (08 Marks)
Determine the temperature distribution in the rectangular fin shown in Fig Q8(b) Neglect
convection heat transfer and assume heat generated inside the fin as 500 W/m’.

1so’c ‘E'zcooom [mi / / / / IO' o

0-06m o e

Fig Q8(b) (12 Marks)
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