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a) Explain plane stress and plane strain ptohlcms uith erample.

b) Derive constitutive matrix for plane stress condition tionr 3-Dimcnsional Elastic body
constitutive matrix.

a) Define shape function and state ifs propefties.

h) Calculate and draw vadation of shape function hy using Natural co-ordinate system for 3-
node beanr elemcnt. Use Lagrangian conccpt.

I'or the spring assemblage shown in I;ig. Q. (4) Obtain
i) The assembled stiffness matrix. ii) The displacement df nodes 2 and 3;
iii) The reaction forccs at node I and 4; and iv) fhe forces in each spring.
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P=1000N o
I'ie. Q (4)

Kr = l0O0N /nrm ;Kl -2Kl; Kr =1.5K z

Explain slcp-by-step fbrmulation for two Dinrenlional t-EA ofCS I'Element.

SECIION _ B

Develop the formulation for analysis and iNi-slmmetric structure subjected to axi
symmetric loading, using 2D-thec noded iso-paranletrio element.

Derivc the shape lunction and srain displaccment mafiix for lwlo noded-beam elemcnl as

showa in lig- Q. (7)
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What do you mcan by Jacobian matrix? Dcrive slilliress matrix for four nodc Isopammetric l3
element lor plao( strain problem.

Develop lbrmulation for elcment stiflhess fiatrix for a 2D tbur noded element using 13

Mindlin plate thcorl .

rormulate elemcntal stiftress matrix for rin ACM element with 12 DOF. 13
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Notes : 1. Answcr three question from Section A and thrce questiolr from Section B.
2. Due ciedit will be given to neatness ahd adequate dimensions.
3. Asswne suitable data wherever iccessary.
4. Illustrate yolr emswer neccssary with the hell ot Ireat skethes.
5. trse of pen Blue/Black ili<,/reiill only for \\riting the answer book.

SI]CTION . A
Derive stillhess marrix for lD truss / spring elemcnt (2 Nodcd Elemcnt)
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