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PART A
(Answer all questions. Each question carries 3 marks)
Write the generating function for B, (x) and show that Py(1) = 1.

Find the Laplace transform of f(t) = tcost.

Prove that Kronecker delta is a second order mixed tensor.
Form the differential equation corresponding to the integral equation

y(x) = [ t(t — )y(e)dt +5 x>,
Find the deflection of a vibrating string of unit length having fixed ends with
initial velocity zero and initial deflection 2x* - x?, using D’Alemberts formula.
Solve q (g° + s) = pt by Monge’s method.
What is the convergent criteria in Gauss Seidal iterative method?

Estimate the value of the integral f;' #dx using two-point rule.

PART B

(Answer one full question from each module, each question carries 6 marks)

10.

11.

MODULE 1
1, B 2n(n+1) (6)
Prove that [ X°P,,(x)P,(x)dx= D D@TS
OR
Show that % [x3,(03,.:00]=X[3,2 (0 - 3,.2 (%)) (©)
MODULE II
2 (6)

Solve the boundary value problem % +9y=cos2t with y(0)=1, y(%) =-1

using Laplace transform.
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12.

13.

14.

15.

16.

17.

18.

19.

20.
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OR

1—x%4 x|l <1

0 =1 Hence evaluate

Find the Fourier transform of f(x) ={

o0 XCOSX—SiNX x
_Ir —CG.S‘—d.‘I,
o x? 2

MODULE III
If a covariant tensor has components =x +y, xz, 2z —v* in cartesian co-

ordinate system, then find its components in cylindrical co-ordinates.
OR

Show that the velocity of a fluid at any point is a contravariant tensor of
rank 1.

MODULE IV
Convert the differential equation y" +y=0with the initial conditions
¥(0) =0,y'(0) =0 into an integral equation.

OR

Find the solution of the integral equation ¥(x) = sinx + Af; T cos(x + t)Y(t)dt
by iterative method.

MODULE V

A tightly stretched string with fixed end points x = O and x = [ is initially at
rest in its equilibrium position. At t = 0, the string is given a shape defined
by F(X)=uX(l—x), where upis a constant, and then released. Find the
displacement of the string at any distance x from one end at any time ¢t

OR

Solve the Laplace equation 2u,l

= df =0 subject to the following conditions:
x By

nTx

u(0,v) = u(l,y) = u(x,0) =0 and ul(x,a) = sin—.

MODULE VI

Apply factorization method to solve the system of equations
3x+2v+7z=4; 2x+3yv+=z=5; 3x+4yv+=z=7

OR

Solve the partial differential equation A*u = —10(x* + y* + 10) over the square
with sides x =0=y, x=3 =y with u =0 on the boundary and mesh length

1 unit.
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