Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Max. Marks:100

Note: Answer any FIVE ]%questlons, selectm Y
atleast TWO qu%‘ 0;@% from each part. (=

Derive the 3D equations of egu tium in elasticity subjéected to body force and traction

force. s (08 Marks)
What is FEM? Explain the bgsgc steps involved in FEM. (08 Marks)
Explain node numbermg"g scheme and its effect on ;ﬁ‘% alf band width. (04 Marks)

Determine the de% of a cantilever beam % léngth ‘L’ and loaded with a vertical load

‘P’ at the free erkgi b Raylelgh Ritz methgdwﬁse a trial function Y = a(l - cos%)

PO b’ (10 Marks)
Use Galerkm%S method and obtain an approximate solution of differential equation.

A Yy
wf;@dx -10x7=5,  EgK1

with boundary conditions y(O),;: y and y(1)=0.

(10 Marks)

e

#

(08 Marks)
(08 Marks)
(04 Marks)

Derive shape function £t mj’D bar element in glgba% co-ordinate system
Derive an expression forJdacobian matrix for asthree noded CST element.
Explain 2D - Pasgal’s'triangle. (3

f“@&‘ j"

Young’s modulus E =200 GPa am&lz ‘elght density p, = 76. 6><10'6 N/mm”. In addition to 1ts
weight, the plate is subjected to a point load P = 'JOON at its mid point.
Model the plate with two ﬁn‘i :
Write" §&O>Wn expressions
Ass@mble the structurq%}*%
sing elimination approa
wvaluate the stress*amgach element.
n force at thg ﬁsupﬁ*’ort (20 Marks)
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PART — B
5 a. With a neat sketch explain isoparametric, sub paramet i
(06 Marks)
b.  Write a note on higher order elements used in FEM% ) (06 Marks)
¢. Using two point Gaussian quadrature formula e%l&gﬁe the following integral.
+1 +1 g@@
= '[ J.(r +2rs +s%)dr.ds E@& e (08 Marks)

-1 -1

expression for stiffness
; R 4 (10 Marks)

b. For the two bar truss shown in th }6(b) determine the no displacements and stress in
(10 Marks)
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Can? IBOWH
o Fig.Q6(b)

&,
atrix for a beam e

7 % g ‘global coordinate system. (10 Marks)
b. Define Hermite shape on and derive the %?@nte shape function for a beam element.
~ »»:w & (10 Marks)

8 a. For the brick shown in Fig. Q8(a)“, % inner surface ‘fmperature is 28°C and outer

surface is expo to cold air at -162 %Determme the t”é“inperature distribution in steady
state, within the wall by conmdef‘ﬂg O elements one dimensional heat flow elements.

What i is heat flux through the Wi 17 (10 Marks)

N W= © Fe / wec
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