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1. Answer any FOUR questions 4x2=8

a) Define domain of dependence of one dimensional wave

equation.
b) Find the solution of 2= pgxy
c) Discuss the nature of the second order partial differential

equation (x2 —l)uxx +2yu,, —u, =0



(2)

d) Show that the Neumann problem for the Poisson’s equation
has more than one solution.

e) Letf(f) be any continuous function. Then show that
I §(t—a)f(t)dt =f(a) , where o(x) is the Dirac-delta

function.
f) Find the adjoint of the differential operation

L(u)=u,, +u,; —u,

. a) Solve (xzD2 —2xyDD' +y*D'* —=xD + 3yD')u —g2
x

DEi D'Ei
ox Oy

b) Find the characteristics of the equation pg=xy and

determine the integral surface which passes through the

curve z=x, y=0 4+

. Obtain  the  canonical form of the  equation
2 2 .

XU, +2xyu,, + y°u,, =0and hence solve it. 8

. Obtain the solution of the interior Neumann problem for a circle

given by the PDE

V%tz0,0SrSa,OS@SZ%.

Bcza_u:—ﬁu(a,é’) zg(ﬁ), r=a
on or 8

(3)

82
5. a) Solve the equation— = 8_;[ satisfying the conditions :
t X
1) u=0,when x=0and 1 for all «.
1
2x, 0<x< A

ii) U= 1
2(1-x), ESxSl whent =0

b) &(¢)is the Dirac delta function, then show that

i) §(-t)=5(t) and

i1) Prove that o(at) = l§(l) a>0
a (2+2)+4

. Solve u, =c’u_,0<x<[,t>0

a) Subject to
u(0,6)=0, u(l,t)=0 forall ¢

u(x,0)=0, u,(x,0) = b Sin’ (zx/I)
b) u(x,t)be the solution to the [VP

u,=u, ,for —-a<x<a,t>0

With u(x,0) =sinx,u,(x,0) =cosx,

Then find the value of u(7/2, 7/6) 444

. a) If the Neumann problem for a bounded region has a solution,

then it is either unique or it differs from one another by a

constant only.



(4)

b) Show that the Green’s function G(F,Fl)has the symmetric

property. 4-+4
[Internal Marks — 10]



