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l. Attcmpt my two out of the folhwrn*, 
*o-' 

[7.5+2.5]
(a) Find the integral surfaccs ofthe equation uz, + g = 1 for the initial data:

r(s, 0) = s, r(& 0) = 2s, u(s, 0) = s.

O) eprryfi = v adv(t,y)=/(r) +s(r)losotve:

xru?+y214=4u.

{c) Find the solution ofdre initia!-value systems

ut+uuz = e-uv, vt-aor=0,

witfi u(r, 0) = r and rz{x, 0) = er.

P.T.O.
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Scctl,or - II
Atr€mpt sny one out of the following: [6]
(O Daive the two.dimensioral waye equation of thc vibrating mcmbrane

un =cz(u,o.+W)+F,

wlrerc, c2 = T / p, lrnd T is ttie tcnsilc forcc pgrunit tengfh

F = f lprer;dfbe the cxamd forcc' acting orr dr mernbrane.

O) Drive the potential equarkm VzV = Ot vilare V2 is lurown as Laplace opcrator.

3. Attempt any two out of the following: [6+6t
(a) Determine the general solution of

Aurr+SWy+W+uziur=2.
(b) Given that the parabolic equation

u$ = aut+ bux+ cu+ t,
whcre the coefficicnts are constants, by the zuhitutio n u = , "?' 

*dfor the case

s = -(b2 / 4), show that the given equation is reduced to the heat equation

gs=AOc+9,

wlrcre 9= f s-ox1z.

(c) Redrrce the equation

(n - 7l2ur, - yzn W = ll y'o-' utu
to canonical form for n = 1 and n = 2 ifpossible and also find their sotutions.

4. Att€mpt any three parts out ofthc following:

(a) Determine tre solution of dle given below initial-value problem

urr-c21trr=x, u(a O1 =0, zt(r,0) = 3.

[7+7+7]
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(b) Obtain the solution of the initi.l boundary-value problem

Itu = 94lt,o:, 0<x(o, t)0,

u(:,0)=Q 0Sr<-,

u6(r,0) = ar, 0<r<o,

u'(Qt)=Q, t>O

-Solvc:

u".= c2t4,o.,

u(x,t) = f(x) on r =-t(x),
u(r,t)=g(x) on t+ct=O,
where /(0) = g(0).

Determine dre solution of dre initial boundary-valuc problem:

ll2s= czttu, 0<I<r, t>0
u{r,0)=f(x), OSxSl,

ur(x,O)= g(x), 0<rcI,
u(0t)=4 u(l,t)=6, r>0.

(c)

(d)

Scction - IV
5. Attempt any three out ofthe foflowing:

(a) Derennirc dre solution ofthe inirial boundary value problan:

ut=4uo, 0<r(1, t)0

u(r,O)=x2(t-r), 0<rS 1,

u(0, t) = 0, u(1, r) = O, r > O.

0<r<fi, t>0

[7+7+71

(b) Determine the solution of the initial boundary value problem by the method of
separation of vrriables:

ltg. = C214x,

z(r,0) = Q

z1(r, O) = $51n2 a,

u(Ot) = 0, u(a6) = 6,

0SrSn,

0SxSt,

r>0.

P.T.O.
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(c) Solve by using method ofseparation ofvariables:

1t22-ltrr=ft, 0<r<1, t > 0, h is a constant

u(x,O) = x2, 0<131,
ut(x, 0) - 0, '.0 S x < l, ..: '

u(o,t) = 0, u(1,t) = 0,. t>0.
(rt) SaE and proii the uniqueness ofsolution oftre heat conduction problem.

(3s00)


