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M.Sc. 3rd Semester Examination

APPLIED MATHEMATICS

Paper:MTM-301

(Partial Differential Equations
and Generalized Functions)

Full Marks : 50 Tirne : Two Hours

The figures in the morgin indicate full marks.

Candidates oe required to give their answers

in their own words as far as Practicable.

l. Amwer any lour questions : 2x4:8

(a) Give an example of a harmonic function in a

domain D wtrich has neither a rnaldmrm value, nor

a minimurn ralw in D.

(b) kt u(r,y) be an integral surface of the equation

a(x, y)u, + b(x, l)ur+u=0, where a(r,y) and

b(r, y) are positive differentiable firnctions in the

entire plarc. Oenne D=(r,.r):lxl<1, l/ l< 11.

Sr4pose ttra ,r ^firins a locat minimum (maximrn)

at a point (ro,yo). o. Find u(xo, 16).

(c) Defue Dfuac delta fimction-

P.T.O.
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(2)
(d) Find the adjoint of the differential operator

L(u)=uo+u', +u1.

(e) Find the solution of p2y(l+ xz) = qx2 where

symbols have lhefu usual rEatring.

(D Find the derivative of the Heaviside unit step

firnisl

2. Answer ury lour qnestions' 4x4=16

(a) Sohrc :

(xz D2 - zxyDD' + Yz P'z - t, * 3YD)u = t,Z.

Symbols have their rslUl rEaning;

(b) trt z (x, y) be a nononstant harmonic fimction in

the disk x2 + y2 <r2. Define for each 0 < r < t'

v(r\= ^mY ^"(',Y)'tz+y.=f1

Show that I/(r) is a monotonically fimction in the

interrat (0, t).

(c) Esrablish the d'Alernbert's formula of the Cauchy

p,roblern for tbe homogeneous wave equation

(d) Solve the problern

tl -ux, = xt, -ap 4.x < co, t > 0

z(-r, O) = O' -co <; < co

u1(x,0)=ex,-co<r<co'



(3)
(e) Show tha the Neununn problern for tbe Poisson's

equation has more than one solttrion

(f) l*t u be continuous and has the mean value

property on a domain D g ft2. Show that it has

corninrnus derivatives of all orders and all of them

have the mean value ProPeftY on D.

3. Answer any rru questions 1 8x2=16

(a) @ Suppose that aux, +zbu'y + cuyy + du,

+eur+fu=g is hYPerbolic in a Planar

domain D. Assume tbat a, b, c, d, e,-f, g Ne

given functions of r and y' Then show that

there exists a coordinate system ((, I) in

which the above equation has the canonical

forrn uqq +d[ro]= C(8, n), where /, is a

first+rder linear difierential operator and G is

a function which depends on the above

equaion 5

(n) Solve tre following Ca.rchy poblem:

uu -9uu = et - e-t,-o < x < co, t > 0,

u(r' 0)=x' -o(r(@r
u1(x, 0) = 5i113, -co < I < co. 3

O) O Stalc ard prove stsong maximtrm prhciple. 5
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(4)
(n) Prove that every non-negative harmonic

function in the disk of radius a satisfies

#"(r,o)<a(r, e)<ffi2(0, o) 3

(c) @ Solve the following Poblern :

ttt =tt*-'t' 0<x<l' t >0

z(o,r)=2,(t,t)=o,t>o

u(x,o)=x(2-x),0<'r<1' 5

(f Establish the Laplace equation in polar

coordinates. 3

(d) Consider tlre equation uu-2ur+4ev =0, y>O-

O Fid the canonical form of trc above equaion
4

(n) Find the general solution u(x,y) of the

equation. 2

(if Find the solution z(x,y) which satisfies

u(0,y)=f@) arrd u,(0,i= sU). 2

flnterual Asse$ment - 10 marks]


