
@ Determine the solution of the initial boundary-value

problem: '1

This question paper contains 4 printed pagesl

Roll No.

S. No. of Question Paper : 2250

Unique Paper Code - : 32351401 IC

Name of the Paper : Partial Difterentiat E{uations

Name of the Course : B.Sc. (Hons.) Mathematics

Semester : lV

Duration:3 Hours - Maximum Marks:75

(Wrile your Roll No- on the lop imfiediately on rcceipl ol thit queslion PaPr.)
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SectionJ

l. Attempt any three parts oul of the following :

(a) Determine the integral surfaces of the equation :

x(y2 +u\ur- y(x2 +u)u, =1x2 - yz)u

with the data x+ y =0, u =l

(b) Apply the method of separation of variables to solve the

initial-value problem :

x2ur+9y2u=0, a(r,O) = gxp

(c) Reduce the following equation into canonical form and

find the general solution :

(4) 2250

5.

Section-lV

Attempt any ,Iro parts out of the following :

(a) Determine the solution of the initial boundary-value

problem by the method of separation of variables : 8

,r,=r2uu, o<r<1, ,>0.
?(x,0)=r(l-r), 03r31,
?/(r,0)=0, 03r(1,
r(0, t) = a(1, 1) = g, 1 2 9.

(b) Prove the uniqueness of the solulion of the problem : 8

u,=kuu, 0<r</, ,>0,
uQt,o)= f(r), 0!xs/,
ur(0,r) =ur(/,,)=0', >0.

G) Determine the solution of the initial-boundary value

problem: 8

l(r,0) = /(r).
z, (r,0) = g(x),

ur(0,t) = O(t),

a(r,0) = sin2 x,

u(o,t)=a(n,t)=0,

x>0, ,>0,
,>0,
r20,'
,>0.
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0<x<tL, t>0,

0<x<n,
,>0.
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(2)D.so
(d) Solve the initial-value problem :

u,- uu, = 0

,2
r-l ilh the initial ctrrve x = 

j . I T, u t. 6
2

SectionJl

Attempt any one part out of the following :

(q) Show that the equation of motion of a vibrating
string is:

. urr = c2uo, where c2 =Tf p. 6

(b) Derive the wave equation of a string :

urr+au,+bu=Czuo,

where the damping force is proportional to the velocity,
the restoring force is proportional to the displacement of
a string, and a and b are constants. 6

Anempt any t\eo pafis out of the following :

(a) Determine the general solution of the equation :

4uxx+sury+uw+ux+uy=2

by reducing it into canonical form. 7

(6) Transform the equarion to the folm v(I = cv! c -- constant,

.uxx-u)D+3ux-2uy+u=O

by introducing the nbw variable , = rr-(a(+h), where
q and b are undetermined coefficients. j

(c) Classi$ the equation and reduce it to canonical form :

y2tto +24u, +2x2u, + xu, = O.

Section-l I I

Attempt any three pans out of the fbllowing :

(a) Determine the solution of the initial boundary-value

problem : j

(3 ) 25t)

7

4.

2.

,(.x,0) = xa,

a, (x,0) = 0,

u(o,t) = 0,

0<.r<-,t>0,
0Sx<-,
0(x<*,

,>0.
\

(b) Find the solution of the initial boundary-value

problem : 7

,=uxx 0<x<2, t>0,
a(r,0)=sin(nrl2), 04x32,
,,,(r,0)=0, 03x32,
u (0,0 = 0, u(2,r\=n, 129.

(c) Determine the solution of the Goursat problem : 7

uu = c2lts,
u(x,t) = f(xJ on r-cr=0
u(x,t) = g(x) on , = ,(r),

where /(0) = s(0).
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