                SETHU INSTITUTE OF TECHNOLOGY

PULLOOR, KARIAPATTI-626 115

NOV-DEC 2012

[image: image1.png]%‘B

v’

f|?

Reg. No.:

Question Paper Code : 68181

M.E. DEGREE EXAMINATION, JANUARY 2013.
First Semester
Structural Engineering

MA 9212/MA 903/UMA 9103/10211 AM 101/10277 AE 101 — APPLIED
' MATHEMATICS

(Common to M.E. (Part;Tirne) Structural Engineering and Construction, and also

common to MA 9321 for M.E. Soil Mechanics and Foundation Engineering)

(Regulation 2009/ 2010)
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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Write down the one dimensional wave equation and explain the variables
involved in it.

Find the Fourier cosine transform of e™**

State any two properties of harmonic functions.

Write down the three possible solutions of the two dimensional Laplace
equation in Cartesian co-ordinates. '

State the necessary condition for the functional I= ”F(x y, u, u,, u,) dx dy to

have extremum.

| Find the extremal of the functional I (y +xy)dx .

X0

Write the procedure for finding the numerically smallest eigen value of a
matrix A.

Define eigen values of a matrix.
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13.

What is meant by numerical integration?

Explain the term"‘Initial Transformation”.

(a)

(b)

(a)

()

(a)

PART B — (5 x 16 = 80 marks)

Solve the Initial boundary value problem described by (16)

" PDE:uy,=u, O<x<1,t>0

B.Cs: u(0,t)=u;t)=01t>0
ICs: u(x,0)=sinzx, u,(x,0)=-sinzx, O<x<1

Or

Using Fourier Transform method solve the heat conduction problem
described by

PDE: ku,, =u, , 0<x<w, t>0
BC: u(0,t)=u,, t>0 |
1C: u(x,O)'=O, O<x<o

u and Z—u both tend to zero as x > . . (16)
X
State and prove Mean value theorem for Harmonic functions. (16)
Or

Solve the following boundary value problem in the half-plane y>0,
described by

PDE : Uy tU, =0, —0<x<0, y>0

BCs: u(x,0)=f(x), ~0<x<w

u is bounded as y — oo u and gﬁ both vanish as |x] . (16)
x

(i) Find the extremal of the functional

' J.(4y‘cosx,+ y'? —3'2)dx given that y(0)=0, y(z)=0. (8)
[
(ii) Using calculus of variations find the shortest distance between the
circle x® + y2 =1 and the straight line x+y=4. 8
Or
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(b)

(a)

(b)

(a)

(b)

Solve the boundary value problem defined by y"-x=0 and y(0)=0,
¥'1)=-1/2 by Rayleigh-Ritz method and compare your result with

analytic solution. _ (16)
1 0 0
Find all the eigen values of the matrix A=| 1. -2 3 using Fadeev-
0 2 -3
Leverrior method. : (16)
Or
Find the dominant eigen value and the corresponding eigen vector of
1 6 1 '
A={1 2 0]. Find also the least latent root and hence the third eigen
00 3 ‘ '
value. - | (16)

(i) The Gauss-Hermite quadrature formula is given by

j f(x) dx= Z/ll f(x; ) Obtain three point quadrature formula. 8)
—0 i=1
L dx
(i) Use Gaussian two point formula to evaluate _[ —. ' (8)

1 X

Or

Using Trapez01dal rule evaluate I = I J. takmg four subintervals.

11 x+y
(16)
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