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1. Answer any four of the following questions: 4 X2

a) Define Dirac-delta function. Find the Fourier transformation of the Dirac-delta
function.

b) If L(uw) = Auy, + Buy, + Cu,y, + Duy, + Eu,, + Fu, then find its adjoint operator
L*, where A,B,C ,D, E and F are functions of x and y.

¢) Solve: (D3 —6D2D' + 11DD"* — 6D" )z = e5*+6Y.

d) Define well-posed mathematical problem with example. Also give an example of
an ill-posed problem.

e) Describe ‘Spherical mean’ of a harmonic function.

f) Construct a PDE from the equation u = ae Pt cos bx, where a and b are arbitrary
parameters.
2. Answer any four of the following questions: 8 x4

a) (i) Using D’Alembert’s formula, solve the wave equation

Uyp — Uy = 1, —0<x <00, t>0
Subject to u(x,0) =x%, —w<x<o®
u(x,0) =1, —oo<x< oo,
(ii) Solve the PDE: (x2D? — 2xyDD' + y?D'* — xD + 3yD")z = 8. 4+4

b) Classify and reduce the PDE u,, — 2sinx u,, — cos®xu,, —cosxu, =0 to a
canonical form and hence solve it. 8

c) (i) Find the equation of the integral surface of the linear PDE (x —y)p +
(y — z — x)q = z which contains the circle x*> + y?> =1,z = 1.
(i1) Find the complete integral of pxy + pq + qy = yz. 4+4



d) (1) A string of length L is released from rest in the position y = f(x). Show that the
total energy of the string is
2T
4L

n=1
where k, = % fOL f(x) sin (nLﬂ) dx and T is the tension of the string.
(i1) Prove that if the Neumann problem for a bounded region has a solution, then it is
either unique or it differs one another by a constant. 5+3

2
n?k,

e) (i) Obtain the solution of the one-dimensional diffusion equation u; = ku,, ,
satisfying the following conditions: (i) T is bounded as t — oo, (ii) T(0,t) = T(m, t),
t > 0 (i) T(x, 0) = f(x) = x, 0<x<Z
=n—x T/p<x<m

(if) Consider the Cauchy problem for Laplace equation uy, + u,, = 0, subject to

u(x,0) =0, u,(x,0) = %sin nx, where n is a positive integer. Show that the solution is

u(x,y) = % sin nx sinh ny. 4+4

f) Obtain the Poisson’s integral formula of an interior Dirichlet problem for a circle. 8



