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(Time: 3 Hours)
Note:
1. Question 1 is Compulsory
2. Solve any three from remaining five
3. Figures to right indicate full marks
4. Assume suitable data if necessary

Q.1 a) Explain Global, Local & Natural Co-ordinate System
b) What is the significance of shape functions?
c¢) Prove that the strain in a three node trlangular element is constant:
d) Draw lower order and higher order 1D 2D an

Dv’elements g

Q2 a) Solve following differential eqi

Boundary conditions: @
Find values for ¢(0.3) &

b) For the fluid ne " or

uEME substitute following data and solve:

0. of elements = 3, 6 = 500°C , Te = 27°C,
mzK,k=60W/mK,D=2.5 cm
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b) Derive the shape function for a rectangular element in, 1oca1 coordmate
system. L A e s 10

Q4 a) For the beam shown with given loading determine® "

slope d- 10
the vertical deflection at the midpoint of distributed load: .~ )

. M
Z/{%‘ B PEE
im 1 im

| E = 200GPa I=4x10¢mm* e gl
b) A uniform cross section bar as shown below. hasa length L"l m ad"made 10
up of a material having E=2x10'""Nn* & p = 7800kg/m Estimateé the
natural frequenc1es of axial vibration of the bar. using a two: element mesh i T )
A= 30 x10"® m?. Compare the natural frequencies with Qxact frequencies. ‘

i

Q.5 a) For the three
and stres" sinvea
200GP:

al.displacements 10
g_l;fbns. Take E =
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b) For the iso-parametric quadrilateral elements shown in ﬁgure determine - 19 ’

cartesian coordinates of the point P which has local coordmates ( £=
0.9125 and n =0.2106)

Y 4

4(2,5)

1(3,1) ;qgn””f

Q.6 ool

06
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