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(b) Using the method of separation of variables, discuss the

problem of vibrating string:

u,,-c'u,, =0, 0<x</ ' '>0'
u(x,o\= 11x1, u,(x.o)=s(x). osx</,

"(o't)="Q.t)=o' />o' (z)

(c) Determine the solution of Initial Boundary Value problen"(

uu =c2u., +xt, 0<'r<l ' l >0'
a(x,0)= r, r,(x,0)=0, o<x<1,

,(o,r)= 6, "(t,t)=1, / > o. (z)

(d) Find the solution of the plucked string of length / equa-

tion given by:

u,,-c'u,,=O
u(.,,0) = o,

vor 03x3a
z, (x,o) =

a

vo (/ - x) a<x<l

(t

(l-a)'
,(o.r) = u(r.r)= o, / >0. (?)
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Secrtor - I

Attempt any two parts out of the .following.

(a) Obtain the general solution of the equation

1z' -2Yz - Y2 )P + x(Y + z)q = x(Y - z)'

Find the integral surfaces of this equation passing through (i)

the x-axis, (ii) they-axis, (iii) the z-axis. l.';)
(b) Solve the following initial value system:

avll, ]-llu, =e-"Y ,Y, - 0

(,;)

1000

with z(x,0) = x and v(x,0) = e' '
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(c) Apply the method ol separation of variables

u(x,y)= f (x)g(.y) to solve

x2u-+9y2u=0 u(x,O)=

Secrrol - IV
Attempt any three parts our of rhe following.

(a) Solve using the method of separation ofvariables:
u,=ku.,,0<.r</,r>0.
,(o,r)=6 . 7 2g

"Q,t)=r . r>o

lr(x.0)=sin4. 0<x</.
2t

(t)
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SECTIoN _ II

Attempt ony one part oul of the .following.

2. (a) Show that the equation of motion of a one_dimensional wave
equation is a,, = s22.. r,vh ere ct = r/ p. (O)

(b) Derive the Laplace equation of morion. (6)

' Attempt any two parts out ol the /bltou,ing.

3. (a) Find the characteristics, characteristic coordinates and reduce
the equation given below to the canonical form:

u.+(sechax)u,,=0. (O)

(b) Transform the following equations to the form:
v.,7 =cy' c =constant, u*,_4,t.+3U,_2U,,+u=o
by introducing the new variable y = u.-ki+t,q) , where a. (

are undetermined coefficients. (6)

(c) Determine the general solution of the equation given below:
3n,. +102.,, +3a,", =0 (O)

SecloN - III
Attempt any three po.ts out ol the./bttou,ing.

(a) Determine the solution ofthe equation:
Llul = u." + au, + bu ,, + cu = ./'(x, y)

(
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where a,b,c and/ are differentiable functions of (x,y)in
some domain D' , under the boundary conditions that u and
a, are prescribed along the curve C in the .ry plane. (7)

(b) Solve the Goursat problem

xy'u.o - x, yur, - yru, + x3u, = o, x +0,
u(x,y)= y$) on yt + x2 =16 for 0 < x < 4,

"(r,i=s0) on x=o for 0<y<4,
where f@)=e[). (t)

(c) Find the solution ofthe initial boundary value problem:
u,,-c2u,,=6
a(x.0)=s1n-r. u,(x,0)=y2 (t)

(d) Solve the Cauchy problem for the non-homogeneous wave
equation

u,,=clu.,+e'.
with the initial conditions:

r(,r,0) = 5, r, (x,0) = 1, (z)

(

(


