
/
Totel f4e-6 PG/ItrS/IVIATTI8Ol24
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MATHEMATICS

( Partial Differential Equations and Generalized
Functions )

PAPER-MTM-3OI

Full Marks :50

Time:2hours

Answer all questions

The figures in the right hand ma@n indbate marks

Candidates are required to give their answers tn
their own words as far as practicable

I Answer any four questions from
following:

(a) Define distribution with example.

(6) Find the solution of f* + qz = 1.
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(c) Find the derivative ofthe Heaviside unit
step function.

(d) Show that there is no maximum principle
. forthe wave equation.

(e) Find the adjoint oftlrc differential operator
L(u\:u -7u *u.rrrll

(/) Solve the following :

1d -zdo' + 4D'3h - &tv where

D=9 and D'=9.ox oy

2. Answer ally four questions from the

4x4following:

(a) Solve:

@2 ff - ryDD'- 2y2 D'2 + xD - 2yD')u - log(+)
I
2

Symbols have their usual meaning. 4
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(D) Show that the type ofa linear second
order partial differential equation is
invariant under a change ofcoordinates. 4

(c) Let u e C' (D) be d function satisrying
the mean value property in D. Show that
z is harmonic function inD. 4

(d) Solve the following initial boundary
value problem using parallelogram
identity

uu-uo:0,0 <r < o,0 <t <2x
u(x,0):f(x),0(x<co
u,(x,O)=g(r),0sx<o
u(x,2x):h(x),x>0,
where f, g, h e C2(0,.)]. 4

(e) Let z (x, r) be a solution ofthe equation
u,,- uo- 0 in the whole plane. Suppose
that a,(r, I is constant on the line x = I + r,
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Aszume also that (& 0): 1 @d'{l' 1) = 3'

i,"i-t""n a solution z (x' r)' Is this

solution unique ?

(f) Show that the Green function for the

' ' i"nt""" equation is sYmmetric'

( 4)

two questions from the

4

4

8x2

4

3. Answer any

following:

(a) (i) Solve:

(o2o'+ o'2-z)z = e2t cns3x + e' s\tZY

wherc o:-S *d D'=*'

(iil Use energy method to show that the
*" 

itilo*i"iieat conduction problem

has unique solution :

,, -t" =F(x,t),0<x <L't>0
', (0,1) = a(t\,u(L,t\= b('), 

' 
> o

z(x, 0) =.(x) ' 3x < L' 4
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(b) (i) Stateand prove the weakminimum
principle.

(r, Establish the Poisson's formula for
the solution of a Dirichlet problem
for the Laplace equation in a disk
ofradius a.

(c) (r) Finii ilib'" generat solutiorf jr tne
problem

u,o- u*-:0 , u.(x,0): 0, u,{x,O) = sinr,

in the domain

{(r, r) : | -co< x 1 @,r> 0 }.

(lf) Establish the d'Alembert's formula
ofthe Cauchy problem for the non-
homogeneous wave equation.

(d) Consider the following equation :

3u +l0u + 3u :0.
tr
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( 6)

(, Find the canonical form ofthe above

equation.

(ii) Find the general solution u(x,y) of
the equation.

I Internel Assessment - 10 Marks ]
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