
EASTERN UNIVERSITY' SR! L

SPEC DEGREE EXAIAINATIQN

rN MATHEMATICS, (2004/2005)

(MARCH/APRIL, 2oo7)

PART II
MT 404 - PARTTAL DIFFERENTIA! gguAflqlsi

ANwer all questioDs Time allowed: 3 Hours

or /i\
, r;(rrsol th, F,"r orda. rtuasi

Star,e tle cor.re, lt^n bel$ arin I llP soiu

Iin a parlidl ,liHerenti 'l el'r-"ror'

^ .1,,

P',.',,ou I Or.',/./r+ -Rlr'er) 1l)
dr otl

and the solttions of tbe system

' clx r)Y tl''
DNR

DLtrn! l r",'r1.n. r' lj, rurv.'ol h' f -l'r'diffPr"nr'alFql"rior'
(1).

120 Marksl

ih Fi,,,l tne solurion J. ulJ,y ol Ina D'rrria'diflPr-nli.ll pqL"lroo

. A,O.j,1,, ,l - r ,ll, t) - - r\r 'U)
o" u!]

nhich passes through the curve

18o Marksl
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Q2. i' Tl' d.r,s.' , ,./ . -isri.. ih" t,.,.cl d-lT"r'..-j. eq r ion

iJo Jp
- - n - - 0.)t d.,:

" Lb r, ,o -1., ,r,r .or.d ion

,'' o': r'"'= {j t
tn

Formrlate the probleDr as a Cauchl, initlal ralue problem. S1€tch

the plojectiols of tbe characteristic curves oD the (:r,l) plane

D","r-n'n" lr roi r ' . e 1r tT pl r.e u 'ch lr" rhct." . r'sri.
projections {irst irter-sect. 150 Marks]

ir ,txprirr , r' flr lro 'n 11., ' 1." L,rpo-',t ,m' ol \'- ve b\

fornlulatiDg the problern as a Caucliy idtial value problem:

I0 M a rk<1

Considel a model of damped nonlinear rvaves described by the
tDf dp )p

attpFr_: a(l

\r'hexe a > 0 is a crorrstant, subject to the jrritia] corrditiol at ri: 0r

P',0 - I { o\ \ I - rc'

Shor, that

and discuss the possible breakiug of the rvave. l4o Marksl

Q3. Explaln the significaDce of the I'longe .ole at a point on an irtegral
surface ol the first order lorlinear partial di{ferential equatiol'I

F(a, ?r, z, p, q) : 0

x !0
0<r<1
c >,1

u: u(l,.u),
AtL

'dy

p: s "L 7 (x - !G"1 1)p)
\a/

0uP: ar'



'nnP al the Do;nr (/o-
drd find lhe FqrraTjon ol rl'e 'Mong' ,

integral surface of the partia'l difierential equation

0r ds

125 Marksl

(#)'= "r.)[(#)'+
175 Marksl

l1o Marksl

Show that, ilxl0atr Z 0 cr.d J-0 lhe pa"a' uill'rrrrlial equclro'r



'- hr)FrLott. rlrd \ . ( I rc raJis-tc coorointres r,e

. 
-, tt - -.1/ x

\l-o! -Lr rl . , ,ro ri rr ror n i\

a- I r..

O .rr'rr rh. g"r. r. l .ohr.rol_ .o ,, r. ,./ . [55 Marks]
Hencc obtain tle par.tictlar solution u(r, E) r.vhich satjsfies the bonrd_rrJ oirLlirior .

u(l,'e) = Y2' *(t,rl : t.

,35 N larks,

f/:. D.nr,. -1." drol r ope rror /. ol h. op"r.-o.

t lt)_ .-La t.:.\a , LrL g .tr . t j),..

t0 lv.larksl
D roor:--18 tor ', no l, o ol hp dj, i I *qrt,ruot.
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" .r rl .r| I , B."m..L l .n. .ion ^, rh. ofr r ol

lLti _
t tlt .r u "

^ Tlfi t. .: tl g q+lr

fl rye:or". I p t, rft. I J l1at-n,i)l pqLc ton

[50 Marks]
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r!ulc( r ro rrrc rrlti,rl co[ditiuls

u=J:

url rle srhrgltt 1lne u = 1|

usetut Iortnulae:

. t atr .\, ,rlf,! _, r.. tr.ut.. _- Jtr J\

t< , 1 ,t1. 1,,. ,.\ ._

,tt1tr,..t it.. I pxl,i I o, o lo\r, /
Rtt.u .., 1., "xn f I- Lro,., Vo.l.r'/ 
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I,r.,..{ I - -,)R(A ., gt,.. 4t - FtB ' tlt tut 6 )lr
I J,'" 't t.11 , . dr,:tJ

Ittr\,1/ / \! n r '/5u 
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Q . D fin. ,. ollolv.. g r, r'-:

(a) Dira,c dqlta functiot,
, . rl.. ri-r.1" j ap I tn rrot..

You are giveu that thr: solution of the problem

.t. u - A ,t !- ,, CO.'01

.,rr.0 - 0 ->3 .- oo.

Show that the solutio[ oI the prob]em

' i- [ Pr' , \'-(] r, ,--./;I I / - iI'\ 
'., -l'o(:\ 'J{ -*

[10 Marks]

t<co,

ltt - 7t!i = 0, -cc,<c<co. 0Sl<oo,
ur.u - .\,r) -\ r o

I
i r-_ , ,r_€,2,

2\r J - '\ 4' /
d€.

f40 Marksl
A rrrn fin; , ,rl ,-or r ls., r . i.5e, rlre partial dlfiereDtial equa-
tion

, ttl -)-Y..+rY - V. 0a '/ >., 0</- oo

. n.l lre in,. .. o r.liLiotr

t lq lt t:

u'here E > 0 is a positivc co1l

1\rilKc rjtlcr (llilltPe oI vJtlit/)les
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