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lmp.) Examination, April 2021
(2017 admission Onwards)

IMATHEII4ATICS
I\IAT 2C10 : Panial Differential Equations and lntegral Equations

T fre 3 Fou6 L4ax. l,4arks : 80

PAFIT A

Answerany four questions trom 1lr s Parl Each qoestion cares 4 marks

1. Obtain llre parual dlijerential equauon satisled by ai surfaces ol lhe lorrn
F(u. v) = 0 where u = u (x, y, z) and v = v(x, y z)are known iuncrions oi x y
and z and F s an albtrary iunction ot u and v having derivatves wilh respect

2 Letz = F(x, y. a) be a ofe parameterlamiy ofsolltlors oilhe rirstorder parlia
djfierenl a equation f(x, y, z, p, q) = 0. show that the enveope ol lhls one
paramelerlam ly il t ex s1s. s a so a solLlon.

3 Siaie maxnum prnciple tor harrnonc iunctions Using maxlmum principe
prove min mum pincipLe

4 Let u be a solulon oi lhe NeLrmann problern:

\ ! or.D

ll! r'rne
Prove rh.r llls)ds=0i

5. Converlthe nilia va ue problem:

y 5y 6y = 0 y(0) = 0. y'(0)= 1 inlo an lntegra equalon.

o. ti'olh""'q"-u"-...' ', | , ^ ,', a.
i (4\4=16)
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Answerfou. queslons lrom this Parl, wilhoul omitling any Unit. Each quesiion

Unit - 1

7. a) Show that (x - a)': + (y - b)': + z: = 1 is a complete nlegra olz':(r + p':+ q':) = 1.

By laking b = 2a, show thal the envelope of the subtamiry is (y- 2x)'?+ 52':= 5.
Also prove lhal z =tl are slngr ar ntegrals.

b) Prcve lhai lhe Plaijian ditlerenlialequalion :

l2x +y, + 2xz) dr. + 2xydy + xdz = 0 is inlegrable and I nd lhe corrcsponding
inlegral.

I a) Solveihe iollowng PDE byJacobi's method:

z? + zr. ui ui=o
b) Flnd a cornplele inlegra ot xpq + yq,- 1 = 0 by Charpils method.

9. a) Explain lhe melhod 1o Jird the solulion ol a ln$ order s€mirinear equalion
in iwo varables byihe melhod ol characlerislic cLrues.

b) Solve z, + z,= z, wth the inilalcondilon z(x,0) =i(x).

Unit - 2

l0 a) Fledlce the equalon u,, x'?uyy=Qtoacanonicallorm.

b) oerive d Alembert's soluron ol wave equarion.

11 a) Solve lhe io owing boundary value probem:

u,=u,,,0<x</'i>o
u(0, t)= !(, r) = 0,

u(r,0)=r(i x) 0<x<7
b) So ve the non-homogeneous wave equation

u,, c'u,,= F(x,0, a<x<rji>0
wih lhe homogeneous nilial condiiions

u(r, 0) =u,(x, 0) =0,{< x < !
usinq DLhame's prlncipie.
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12. a) Whal ls Dihchlel prob em for ihe upper ha f p ane ? Us ng Convo ulion theo€m
prove lhallhe so ul on 10 lhe Dirlchlei problem iorlhe upperhall p ane is

ulr \/l Y lt' 
" 

d.
n . v.+(r if

b) Us ng pad (a) lo find the solullon oilhe Neumann problem iorthe upper ha I

lJnil - 3

1 3. a) F€dlce the iolrowirg boundary value prob em nlo an inlegral equation :

y +iy=0.y10)=0 yo=0.

o, Sor".h- ,pq.dtequatonv /t . .]. - x . y,.rb. ler"tve
melhod

14. a) Derermine rlre resolveht keme associaled wilh K(x, l) = cos(x + $ in lhe
ntetual[0.2n]in lhe lorm ol powerseries in i. Obtain iirslihree ierms.

b) Bedlce the Bessel eqlalion

x'y" + xy + (1x, I ) y = 0 wiih end condilions y(0) = 0, y(l ) = 0, to a Fredholrn
lnleqra equation.

15. a) Showlhatlhe inlegm equation :

.?'
/ .) , l,1r' -)y,)d.

b) Sovelheiolowng niegralequalon byihe melhod oi successive
approximallons:

vl\l_ ' .lYc'r/ild- {4'16=64)az',


