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Question Paper Code : 91687

M.E. DEGREE EXAMINATION, JANUARY 2012.
Firet Semester
Structural Engineering
MA 9212 — APPLIED MATHEMATICS

(Common to MA 9321 — Applied Mathematics for M.E. Soil Mechanics and

Foundation Engineering)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Y
State Modulation property of Fourier transform.
i) isahnmonicﬁmtinnipﬂmd %=00ﬂ R then show that ‘¢’ is a
constant in &.
Find the Fourier transform of f(x)=e ™, —so<x <oo.
Write down the Euler's equation when °F’ is independent of y.
Write down the Euder's equation for the functional
1= ?F ), 350 2 (9, (Yol ()l
4

where y(x),i=1 ton sutlsfy the boundary conditions
1% = 511,95(50) = a1, Y000 = Yors $1(%3) = Yig00r0 Yaka) = Yo, -




[image: image2.png]10.

11.

12.

3 -1 0

Develop the characteristic equation to the matrix [B]=|~1 2 -1f by

0 -1 3

Faddeev — Leverrier Method.

Give Rayleigh's minimum principle and comment on the eigen value calculated
from Ritz method.

What is the importance of Gaussian quadrature?

Give Gauss-Hermite quadrature formula:

®

(@)

PART B — (6 x 16 = 80 marks)

An infinitely long string having one end at x =0 is initially at rest on the
x- axis. The end x=0 undergoes a periodic transverse displacement
deseribed by A, sinat, ¢>0. Find the displacement of any point on the
string at any time ‘¢ by Laplace transform method. (16)

Or

Find the temperature distribution u(x,f) in & semi-infinite rod 0<x <
determined by the PDE u, =ku,,,0 < x <, >0 subject to

u(x0)=0,0Sx <00
u,(0,£) = ~uy(a constant), t >0

andu,% both tend to zero as x —> oo (16)

Solve the following potentit_ll problem in the semi-infinite strip deacribed
by u, +u,, =0, 0<x <, O<y<a

subject to
u(x0)=f(x) O<x<o
ux,a)=0 O<x<w

u(0,y) =0, 0<'y<a
T

and%téndstozemux—)n. aey"

Or
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In the theory of elasticity, the stress function ¥ , in the problem of torsion

of a beam satisfies the poisson equation %+&=—2,0515L

0sy<1 with the boundary conditions w(x,y)=0 on sides x=0,

x=1,y=0 and y=1. Find the stress function y . 16

Find the path on which a particle in the absence of friction will slide from

one point to another in the shortest time, under the action of gravity. (16)
Or

Find an approximate solution to the problem of the minimum of the
1

functional J[y(z)]= f{y* - y* + 2%y) dz, #0)= (1) =0 by Rita method and
o

compare it with the exact solution. (16)

Uee deflation method to find the eigenvalue and eigenvector of the

following unsymmetric matnx [z ;] (16)
Or

Calculate two eigenvalues and eigenvectors for the reduced matrix
2 -1 0 2

-1 4 -1 {x}=l{ 1 {x} where the Ritz vector is given by
0 -1 2. 0

7112 inz
e 16| 16)
112 712
Compute :
L1111
1= [[[ffe=mre dn, dv, de,dx, dr; . - ae
00000

Or

Write and test a function named Hermite that implements the Gauss-
Hermite quadrature for n=12349 and 19. Let the argument list be
(N,F) whera N and F correspond to n and f. Use Hermite to evalute the

integral (1+x‘) [ dx. ae -
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