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Instructions for Candidates

. Write your Roll No. on the top immediate!ly on receipt of this question paper.

2. All questions are compuisory.
SECTION - |
I, Attempt any two out of the following :
() Iind the solution of the cquation
UNIYIU s u(N=y) U = NT oy
with the Cauchy datau 0O ons - 2x. (7'4)
(b) Apply v --Inuand then v(x.y) - f{x) + g(v) 1o solve
NHu )+ _\"(Ll))\' = u. (7'4)
{¢) Tind the solution of the inital - value svstem

b 2uu\ R TR T cv 0

with u(x.0)y  xand vix.0) = x. (7%)
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SECTION - 11

Attempt any one out of the followiny :
(a) Derive the damped wave equation ol a string,
u, A aun - o’ -
where the damping foree is proportional to the velocity and ¢ is a constant.

Considering a restoring foree proportional o the displacement of a string.

show that the resulting equation is

w o au - huoo¢ o owhere A s a constant. (6}

(by Obiain the generat solution of the equation

+

Vi o 2xva sy o= ave coavu - (0)

Attempt any two out of the following :

(a} Obtain the general solution ot the equation

Su.oc 4 o= (6)

{hy  Transform the equation to the form v, T ey, e T constant,

" u = 3 RETIEE N TERE
by introducing the new variables v = we '™ where ¢ and b oare
undetermied coelticients. (6)

(v} Transform the equation
W cosin(xyy 0

o the canonical form. Use the canonical form o ind the general

solution. (0)
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SECTION - HI

Attempt any three out of the following -

(a)  Determine the solution of the initial-value problem fur the semi-infinite vibrating

siring with a fixed end

u,o= ot u O~ x<m 1240

u(n.0) = flx) 0<y=<x

u{x.0) = g(x). <y~~~

u(0.ry = 0. < f = (7Y

(by Determine the solution of the initial-vafue problem

T TR w(x.0y - 0. u (x.0) 3. (7

(c) Find the solution of the initial boundary-value problem

uoowoH . Oy« 2.0 -0

u{x.0) - sin{ax/2) <y <2

w(x.0) = 0. 0<y<?

w0y = 00 w2y - 0.0 20 (7)
(dy Solve the characteristic inttial-value problem

R T S Y S R i

wxy) = fivyonp - x2 0 Otor 0 <y 5 2.

n(x.y) = gyyon v+ x772 =4 for 2 £y <4 where /(2) - u(2). (7)

SECTION -1V

Attempt any three out of the following :

(4)  Determine the solution of the initial boundary-value problem by the method

of separation ot variables

Pro
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(b)

{¢)

{d)

4
I ¢ 0 < T, 0
afx ) O wix. 0y ~ 8 siniy. 0 <y < n
w0y -y 0 [0 (7)

Prove the uniqueness of the solution of the initial boundary - value problem
u, o 0 <x<a1>0
ufx. ) — flx). u(x0) = gixy. 0 £ x £ 1

u {00y = wgaa) - 0. r -0, (7

Sohve the problem
A B S { R RSN N |
{x_0) vou(ne ) - 000 < w20

w0y - 00wty = 1120 (7)

Determine the solution ol the initial boundarv-value problem
O GNP VR G I A ¢
R ) e I R N A N

WOy = witly 0.1 >0 - {(7)
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