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Name :

K24P 1108

Second Semester M'Sc' Degree (CBCSS - OBE - Regular)

Examination, APril 2024
(2023 Admission)
MATHEMATICS

MSMAT02C10/MSMAF02C10 : PDE and lntegral Equations

Time : 3 Hcurs Max' Marks : 80

PART _ A

Answer any 5 questions irom the folior,a;ing 6 questions Each cluesticn carries

4 marks

1 . Shcw that u(x.V ) = ec:' j, e-'oicr(i, y)dl * 1tV) j where T(y) is determined by

the initial condition is general solution of the eqltatton u* = eog * t.''

2. what do you mean by the terrn 'system of characteristic equations" Explain

3. Prcve that the equation X2u** - 2xyu"u * Y2ui^, = 0 is parabolic'

4. Consider the equation ur" - 6ur', + guuu - xy2'Find a coordinates system

(s, t) in ulhich the equation has the form 9u,' = -l tt - tlt'

5. Explain a Poisson's equation' Grve an example'

6. what rs a volterra equation of the second kind ? Give an exarnple (5x4=20)

P.T.O.
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PART - B

Ansv'rer any 3 questions from the folior,ving 5 questions. Each question carries 7 rnarks.

7. Using Lagrange Method, solve _yU, * xu,, _ 0.

8. Find the canonical form of the rryave equation
U,, : C2Urr,.-:. < a < X < b < r:,t > 0.

I' write the cauchy problem for the non homogeneous r/ave equation. shorr,rthat the cauchy problem for the non hornog"ir"r. \r/c1Ve equatron admits aimost one equatlon.

10' Shor'v that a necessary condition fcr the eristence cf a soluticn ro theNeumann problem 
]1,.o 9(x{s;,u,t,t = joi (;.;;o;", v,,here (x,s,r,y (sr; rs aparametrrzation of iD.

11. Transform of the equation _{'u
lntegral Equation. df - )'y = a' Y(0) = o' l'(l) - C in to a Fredholm

(3x7=!l )

PAFT _ C

Answer any 3 questions 
.from 

the following 5 questions Each cuesticr carries 13 nrarks.
12' state and prove The Existence and uniqueness Thecrerr.

13. a) Provethefollowing:supposethateu"^*2bu, 
+cu,,,) +du^+ eu,, + 1l=g is

hyperbolic in a domain D. Then there exist a .ooroini/e system (i'rt, in wlrich
the equation has the canonicai form * i,i * illwl = G (;.r r. where \ru (:. qt =u(x (;'l )'y (;' r1)i, t, is a f irst orcler linear differentiai opera.tor, and G is a function
which depend on auxx + 2bu, + cuyy + du" , €u! + fu = g.

b) Consider the equation

u*" - 2 sinx ,*y cos2x uyy _ cosx uu _ 0.
FinC a coordinate system s = s{x,y). t = t(x,V) that transforms the equationin to its canonical form. show that in this coordinate system the equationhas the form ur, = 0, and find the general solution.
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14 al il.rr:if=r rhe Diricr-ret pi-obrem in a bcrrn,-ieLj,JCnaa,r.
...ri_,: f,y r,rl ix y) 

= D.

'-,, ". . -= grx ) i ix. y,) _ r- D.

,^i, 
t::-'^t:tt:he problem has ai most,lne sciuiilr', in i--.'{Dt - ciili_, L_ , :.. a srrcicth d+n:ain. Then Ffove lho fi;iii,,..;r:3,: -lli-: D,r;chiet pri,.'i:ierri i-..,as ai rrrost one :jti:ji,iil,i; ir r, ,C then:ne pr-obitm ilf the ihiri kutC i-,,:l al moslone Soiutror_riii) ii rt s;lves ihe lveunri'rn p,'cblem. then anv,rii',irr s;orution rs cf 1r:^e oi.r,5,;nr.v r u + c, ,,vherc c is a ri,., l nllmber. 

.. j

b; Cri;rair if e n"osr general forn of the equatiorr
,',^^_,, - 

.,,,J , Stnlx*:ty(:)Cj:.F(x) whenFir.) =y-tirct u.rhenF(x;=tr-,r:16;1 ti-ie as.sumpiion that )._,t+11n.

16, ConsicJei" the integrgl erquatiorr /(x) _ .,, i,x.ul. )rl. .- i
i) Show thar ihe iterarir,,e ororu,r|-,,, _i; ,;;;;:o* ,"r,r,, ti,i < 3ii) Shi;,r,, tliat the rteratirre prccerJure leai:ls icr

y(x) = 1 , xl -: *:-- -:J- , :'"-*"'(' 
rudLjs icl-;i':{'i'i 1c the expr*ss''-'r

2 6 ig ""1

ttii Shov,; that the exaci soir.rticin cf ihe Droblerx rs v,rx I '.'ii

(3x13=.39)

t:
2(3 - r,)
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ccr'srJ:r rhe Diricl-iet protilei'n in a bcrrntieo ccn-arn .

..'i! . f lx yt (x. )r) : D

.iix ; .: !{)( },,1 (X. ;,) : i D.

i)rc'.'r, tirat "he probiem has ai rnost one s.;L;:t..r., in Cl(Dt _ Ctni
Lei i' be a smcioth dcrrrain Then prove tl-e foiicir:,ing
;) -ihe Dirichlet prrtl-rier' i,1cs of most one :;atl,_.ii ii:
iti ll r.; :0. then the pr-r.,,OiOni Of the thiri kr;:cj h.:,r al mOSt Ofie SOlutiO'.
lii) ii t-t sclves the lje iir,.rann prcblern. then rtili,,rljl-,sl.solution is of ihe ilicclern

V = u * c, tryhei-e c iS a ri_,al nLimber.

si":c''n, ihai ihe characte rislic \/clues r:f i" fcr ti.rt,; e,rr;aiion

---1 r ir,'iih

1;'r-- 3ia^ *

/iX) = z. l^ Stn{X - : i,., ld: 2.!a | - 1 lf anC .,iI -: "" '''t -
CO i' r e ;1 p)C I d i n i1,3 | ;i'2 ;t r; ; i 5 i i 3 r t_;' I r-.i i C I 3 Ji i l. i.
2Ta'r ','_i.ri .-: Sir" ,r ,- _,,-: i

bi Obtain ihe mosr general forrr of the equaticrir
:2'

y(x) =;Jr sin(x*:)y(;)cj; ,F(x) when Fi::) = x;:rd,rihen F(xi = 1

Itnder the assumption that t-* rtr1n.

16. Consicier the integral +r;uaiior: y.ty.) .; i'x:v{:;;-i.: i
J ',i) show ihatihe iterative procedr-r.e urrril con,rcr,Je whcr.r li-l .:3.

ii; Shr:w that the rterative prcceCure lea;js icr;rr:,,i,7 1,,. the expreSSi.-:i_

V(x) -= 1 i x '' )'2 j'r 
I

t- "6 
Te

l:^,t

iiii siro'.n; rirat the exact soilirion cf the irroirlerr is v,rx i ,. j -= -s1L28 - r"\
l'.' ij't

(3x13='39i


