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PART I (50 Marks)
1. Define (i) Reynold’s Number (ii) Weber Number (2.5 +2.5)

2. A ship 300m long moves in sea water, whose density is 1030 kg/m>. A 1:100 model of this ship is
to be tested in a wind tunnel. The velocity of air in the wind tunnel around the model is 30m/s and
the resistance of the model is 60N. Determine the velocity of ship in sea water and also the
resistance of ship in sea water. The density of air is given as 1.24kg/m>. Take the kinematic viscosity
of sea water and air as 0.012 stokes and 0.018 stokes respectively.
(15)

3. Develop the governing Matrix Finite Element equation (in local coordinate) using weak variational
principle for the differential equation given below —

d*u 5 :
-a;;-—u+x =0 for 0<x<2

with u(0) = 0 and u(2) = 0. Develop the necessary matrix equation for equally spaced two numbers of
2-noded linear element and solve for ‘u’ at intermediate points. {20)

4. (a) Write the properties of Lagrange interpolation function used in finite element model.

{b) Develop Lagrange Interpolation Functions for 4-node one dimensional element. (2+38)
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_Questions o o o 18+18+14=50
I cor. -
1. LA olmply supported 1eclangula1 plate subJ ected to omusmdal loadmg 18
dmulbuted ove1 the plate surface is given by the expression. ¢ =
qo sm———sm —=-. "qo’ is the intensity of loadmp at center of the plate.
dlld b’ are the length of and breath of the. plate. Deduce 111(,
'explessmns for deflection (w) and momcnts Mx, My, Myy. -
- ‘ - : 1cor”
2. Show thai the maximum deﬂecuon al Lh(‘ center of a snnply |18
| suppor ted 1ec1‘cmgu1'u plate SUbJCClCd to a smgle concentr ated 10cud.
Q at center pomt is :
| 23‘
S5
max 7{401191) A m" . n’
m3u1 ‘“;‘T‘b"‘?" c
- Use Navml Solution. ‘¢’ is the 16119111 of plate and ‘b’ is the Wldﬂ] of
| plate. D i is the flexural rigidity. “m’ and ‘n’ are no. of terms. :
| - ["coz
3. Find the membrane forces in a cyhnduoal shell roof subjected to | 14




