[2]

functions defined in Q as well as continuous functions

67=67(x1,x2) on I' ) and ﬁ=b7(x1,x2) onl,. 10

Define finite element and the number of degrees of
freedom in FEM. Determine the shape functions for a
typical triangular element by using linear Lagrange’s
polynomial and hence show that the shape functions are

same as the area coordinates. 2+8

Use Rayleigh-Ritz method to find an approximate

analytical solution of the Poisson’s equation
~Vu=2(x+y)-4in Q={(x,y)eR2 :0<x,y<1}

subject to the boundary conditions

u(0,y)=3", u(x,0)=x>, u(Ly)=1-y, u(x,1)=1-x.

Use two parameters to set up the overall stiffness matrix.
10

Ex/SC/MATH/PG/DSE/TH/07/B18/2023
M. Sc. MATHEMATICS EXAMINATION, 2023
( 2nd Year, 2nd Semester )
MATHEMATICS
PareEr — DSE-07

[ CompuTAaTIONAL FLUID DYNAMICS - 11 |
Time : 1 hour 15 minutes Full Marks : 24

The figures in the margin indicate full marks.

Notations / Symbols have their usual meaning.
Answer Q.No. 1 and any two from the rest. 4+2x10=24

1. Use Galerkin finite element method to find one parameter

approximate analytical solution of the nonlinear equation

2 2
—2u%+[%) =4 in 0<x<lI.

subject to the boundary conditions u(0)=1, u(1)=0. 4
2. Consider a domain Q c R? with smooth boundary

0Q=T,Ur, and T,NT,=¢. Derive the Galerkin

formulation of the following boundary value problem:

d ( du o (odu)_ ,.
ax1(ax1)+axz(ax2)_fmg’
du _ _
—ka—n—q onl,,
u=uonl,
where k=k(x1,x2) and f=f (xl,xz) are continuous
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