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i3 Hoursg) Max. Marks: 80
Mote:
I. Questlor 1 is Compulsory
2_Solve any three from remaining five
3. Flgures to right indicaie fill marks
4, Assume suitable data if necessary
Question Max
.1 a) Explain Pre and post processing in FEM 3
by Derive shape function for 1L} quadratic element in natursl co- 5
ordinates
c) Explain the significance of [acobian matrix, g
di Explain Comvergence of results 5
0.2 a) Solve the following differsntial Eguaion using Galerkin 10
Method.
dly | odv
Ei+3xz—6:-ﬂ 0-x==1.
Boundary Conditions are:  y(0)=1, ¥ (10l
Find y0.2) and compare with exact solution. (0
by For the given, stezl blocks supporting rigid plates shown in
fipure, determine displacement matrix and siresses in each
clement.
P=10KN o
Rigid Plate
| Propertics Steel | _Aluminiwm Brass
C/S Ares (mm’) 200 30 370
E (N/mm ") T 2x 10° 7x10° 5.8x 107
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3 a) What do you mean by ¢onsistent and lumped mass matrices? 10
Dierive the same for linear bar element.

b) Consider the truss shown in {igure. Given E = 210 GPa and 10
eross section area A = | om’ for each elsment. Determine

1. Displacement at each node.

2. Stresses induced in each element,

3. Reaction al supports

l:——\i"“ e

4 a} It is required 1o camy oul one dimensional stuctural analysis of 10
a circuler bar of length 'L°, fixed at ope end and carries &8 point
load *P* at other cnd. Find the suitable differential equation with
required boundary condition (fustify) 2nd solve it by using
Rayleigh - Rite method [or two linear elemenl

b} A composite wall consists of three materisls, as shown in figure., 10
The outer temperatore Ty = 20°C. Convection heat transfer 1akes
place on the inper surface ol the wall with T, = 300°C and b =
30 Wim® °C. Determine temperature distribution in the wall,

K, =25 Whp-"C

Kz =30 Wim-~{
Ky =70 W/m-*C

Wi,

I oym 31 ptsm |
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Q.5 a] The nodal coordinate of the frizngulsr eleorent are a5 shown in 10
figure, At the interior point P, the x-coordinate is (4.5) and
Ni=0.3. Determine Nz, Ny 2rd y-coordinate of point P.
Y & F 14 8)
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/ 234
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b) For a CST  clement the  pedal  displacement  vector 10
QT=[0,0,0.0.2,-0.1] wm. Find the elcwment stress. Take
E~200GPa, plate thickaess 1= Smn and Pnisson’s ratio = 0.3
Q8 &) What are serendipity elements? Derive and v-aphically represen 1o
interpolation functions for 8 nedded Quad: 1 vzl elements.
by Find the natoral fiequency of axial vicritions of a bar of 10
uniform cross section of 20mm® and length lm, Take B =2 x
10° N/mm? and p = 3000 kp/m’. Teke two ! incar clements.
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