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M.Sc.(Mathematics) IV - Semester Exams, May 2015
MM244 : Finite Element Method
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(Answer Ten questions by choosing any two from each section. All questions catries equal marks)
(Section - I)

Sl J Moment Method .s/Least Square -1
Explain least square method, moment method.

Explain domain method. -5@7,’@ ¥ Domain -2
Sl u"+(1+x2)u+l =O;‘u(il)=0dpﬁ76fd: -3
E[x,a] =1+aq, (fl—x4)+a2 (2--11x2 —xé) ¥ w(x)=aq, (1—x2)+a2x2(1—-x2)

,;// J” 3 /partition f

Using partition method to determine the coefficients of the approximate solution
2 2 2

w(x)=q, (1 -X )+ ax (1 - x’) from the boundary value problem

u"+ (1 +x2)u +1=0; u(£1)=0 whose erroris

E[xa]|=1+a(-1-x")+a,(2-112* ~2°)

(Section - II)

Ut 100,0), 22,0, 3(L,1) VAL b S AR G 4
Obtain the quadratic Lagrange polynomial for the triangular element with the nodes
1(0,0), 2(2,0), 3(1,1).

_,/j;n,@udf LR L o s

Obtain the linear Lagrange interpolation formula for the rectangular element.

Obtain the local coordinates for the triangular elements. oy JI b Lﬁd AT (}Jy )

(Section - III)

Explain point wise error in Finite Element Method. -3 laf‘xf UL 3 // S -7
P.T.O
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Show that the error estimate for a second order equation %, =u,(1-5)+1,5 is
2
”u —u, ”0 <ch’, “u ——u,,”l Sl

2 A -
e u(x)=x(1-x) J".,Q'Ku’- —%ﬁ’- =2, 0<x<Lu()=u(l)=0zlhl 3y
-;/élad/ o=y < cil® il =, < et ~F M L e
Verify the error estimates ”” "”h”o <ok’ , ”” ““h”x <6k for a differential equation
d*u

e 2, 0<x<1,u(0)=u(l)=0, whose exact solution is #(*)=x(1-x) for two

elements.

Section -1V

-;/&w;d:’é{}’d/}»%@ffﬁ Ay

Explain convergence analysis in FEM.
. » s & d2 ¢ Z ,
;ig/’d/‘}d)uf‘// [c".. ”(0) = u(l) =0 y!/d,w/[,u* —C};C—l;—+u =x*0<x<l1 ,lf/éfé_,;
-;/Uigu'é
2
Solve the b.v.p ;{;%+ u=2x" for 0<x <1 subject to the boundary conditions
u(0)=u(1)=0 by Rayleigh Ritz FEM.
. d du o
u(@@)=y, u)=y, ﬁyd»/é?‘a "C'I,;[p(x) ;v’;} +g@u=r(x) LG rw
..;/Up =] )u,,{){ /
d du
Solve the b.v.p ‘;,;[P(x) ;,x—} +g(x)u=r(x) subject to the boundary conditions
u(@=y, ub)=y, using Galerkin method.
Section - V

J‘?T)u;b/u?. u'+xu+x=0,u(0)=u(l)=0 }”ﬁdﬁﬁﬂ
s F38 5 pod ux) = w(x) = ax(1-x)+ a,x* (1~ x)

Solve the boundary value problem %" +xu+x =0, u(0) =u(1) =0 whose approximate

solution is #(x) ~ w(x) = ax(1-x) + a,x*(1-x) by Ritz method.
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AL S L G R e B O ED Lo =[-11 5 _14
Obtain the shape function and the local coordinates for the line element & = [=11] by

using linear Lagrange polynomial.

Explain convergence of the solution. s Z}'ﬁ“d/cu Gl -15

2 R/ =
2 w0 =04 =0 §2 5l 2 T8 =0 0<r <1 i Bigen 5> 16

-;/ Jp f=a) )’(j /’J:ﬁ

dZ
Solve the eigen value problem by the Ritz finite element method Ec% +Au =0 for

O0<r<l subject to the boundary conditions u(0)=0, u(1)=0
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