(d)

¢y kg

Determine the solution of the initial boundary-value

problem': ol ; 7
Jek
Uy =C Uy, xa>ilidie >0,
u(x,0) = f(x), x20,
u!(x!0)=g(x)! X_O,
,(0.0)=q@), 120
Section-1V

5 Attempt any two parts out of the following :

(@)

(b)

©

250

Determine the solution of the initial boundary-value

problem by the method of separation of variables : 8

u,,=c2uxx, Q<x<l, >0,
u(x, 0)=x(1-x), 0sx=1,
u, (x,0)=0, f=xsl,

(0, )=u(l, )=0, ¢=0.
Prove the uniqueness of the solution of the problem : 8

U, = Ky, 0<x <150,
u(x,_0)=f(x), DEx<i
u, (0,0)=u, (l,0)=0, t=0.

Determine the solution of the initial-boundary value

problem : - 8

Uy = Kty O<x<m >0,
u(x,0) = sin? x, 0<x<m,

u(0,)=u(n,1)=0, =0,

4 ' 3,500
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Section-I

1. Attempt any three parts out of the following :

(a)

(®)

(o)

Determine the integral surfaces of the equation :
x(»% + Uty — y(x? + uuy, = D

with the data x+y=0,- u=1. 6

Apply the method of separation of variables to solve the
initial-value problem :

xzuxy +9y2u =0, u(x,0)= exp(%). 6

Reduce the following equation into canonical form and
find the general solution :

P10,



(g ) 2250
(d)  Solve the initial-value problem :
U, +uu, =0
2 ;
with the initial curve x= —2—, (=B U=T 6
Section-I1

Attempt any one part out of the following :

(@) Show that the equation of motion of a vibrating

string is :
e s 6
Uy = cuy,, where ¢* =T/p.

(b)  Derive the wave equation of a string :

Uy +au, +bu = czux,,

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
Attempt any two parts out of the following :
(@)  Determine the general solution of the equation :
l4un +Suyy tttyy tuy tu, =2
by reducing it into canonical form. 7
((2)) . Transform the equation to the form VEn =¢V, ¢ - constant,
_uxx—uw+3lux—2uy+u=0

by introducing the new variable v =ue (@M yhere

a and b are undetermined coefficients. 7

(@

(@)

(6)

(c)

G 250
Classify the equation and reduce it to canonical form :
2 2 Zo 7

Y gy + 2Xp 0, +2x7 0y, + x1, = 0.

Section-111

Attempt any three parts out of the following :

Determine the solution of the initial boundary-value

problem : 7
ty = 4u,,, O<x<oot>0,
u(x,O);x4, 0<x <o,
u,(x,0) =0, 0<x<oo,
u(0,1) =0, t20.

Find the solution of the initial boundary-value

problem : : - 7
Uy = Uy, D20 150,
u(x,0) = sin(7mx/ 2), 0=x<2,
% (x,0)=0, (=<

u0,0)=0, u2,)=0, t=20,
Determine the solution of the Goursat problem : 7

Uy = czuﬂ,
u(x,t)=f(xy on x-ct=0
u(x,t)=g(x) on t=1(x),

where f(0)= g(0).
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