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PART A

Answe. any lour qlestions lrom this Parl. Each queslion carries 4 r.arks

1. Eimnale the arbikary ilnclion F lrom z = xy + F(x? + y,) and jind the
cotrespond nct parl al d fierentialequalon.

2. F nd the comp ele ntegG of,pq - p:(p': + xq) + q,(q,+ yp)

3 Prov€ thal lhe so ulon of llre Neumann probem is rn que up io lhe addition

,1 Prove that the solulion 1o lhe D rchlel prob ern,lf lt erisl, is unique

5 Convertlhe dtalvalle pobem :y" +y = 0, y(0)= 0 y (0)= 0 inlo an nlesra eqlalion

6 -rnct, e o . o oirqF -rFor:r6q a,or a., l. d ,d r4x4=16)

PART - B

Answer four q! est ons lrorn thls Pad wilholl omitting any U n l. Each quesl on
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Uni!-1

7. a) Provethatthe system or equaronsl(x, y, z, p q) = 0, S(x, y, z, p, q) = 0 are
compalibe landony i [f, g]= 0.

b) Prove lhai lhe equalons
i=xP Yq-x=0,
g=x:P+q xz=o
are compalible and find a one parameler fami' ol co.'lmon solutlons
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8. a) ExpanCharpIsmethodloiindacornpete itegralol a fircl order parlial
dillerenia eqLra!on n two independenl varables

b) F nd a complere lntegra ol (p'+ q')y qz - 0.

9. a) Expaln the rneihod lo flnd the solulion oi a quas near equalioi by lhe
meihod of chaEclerisl c curues.

b) Sove lhe inilial vaue problem lorlhe qlas near equatlon zz,+ z!= 1

conla n ng ihe n t al data clrve C : x, = s, y. = s. z0 = s/2 for 0 < s < l.

Unii - 2

10 a) Prcve lhat the so Lrilon ol lhe io owng problem, i I exsts. s un que

Yt c'Y,,=Flx 1) 0<x<r l>0
y(x0)-(x) 0!x<.
Y,(r o)=q(x) o! x< /
y(0,1)=yll,l),1> 0

b) F nd llre solution oi the above problem by lhe melhod ol separallon of
variableswhenF-0.

11 a) Slaie and prove maximlrn prlnciple

b) Sove tlre fo owng heat conducton probem by the method ol separalion

Lr k!,,=00<x<r,t>0,
u(0,l) = u(., t)= 0 t>0
u(r 0)= (x),0 < x< I

12. a) Whai is Dlrch et prob em ior lhe upper hali p ane ? Us ng Convoluiion
iheorem prove thal the solullon oilhe Diriche et prob em ior lhe upperhali

| , lr;r
-- ---1' - 

d(n1 y +(x qf
b) Prove thal solulion 10 llre followlng Cauchy problem is nol slable.

ulx, 0) = 0

' _ slnni
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Unil - 3

near dliferenlia equalion :r3. a) Prove lhrl lhe

y"+q(x)y + a,(x)y = F(x)

wth initia condilions y(0) = C0 and y'(0) = C, can be iEnstormed lnio
non-homogeneous Voltem ntegra equation ol the second kind.

b) F nd lhe egenvalues and lhe corresponding eigentunclions ol the lntegral

y(r) = ).j(2xi

r4 a) Uslng Green s l!ncilon, solve the boundary va ue prob em:

y +v=x,y(0)=y(tr/2)=0.

s n(x+E)y(q)di possess

-ax':)y(E)d€

b) Slrow ihat the inleqra equation v(x)=1+
nlinitely many solutions.

!'f

15 B) Flndrhe terated Kernes K,(x,
ln the inlerval [0, 1].

b) Solve lhe inlegral equalion :

and Kr(x, q)assocaled wilh K(/, =, qo l)

v(^)= 1+ r,J (1 - 3xE)y(E)dE


