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Part A

(Answer all questions, each question has 1 v cightage)

| Show that if there is a functional relation between two function u(x, y) and v(x. vnot
5 < S a(uv)
involving x and y explicitly, then =0
g y expheitly 2(xy)

Find the partial differential equation by eliminating the paramcters ‘a’ and "b” trom the

2

equationz=X + ax’y’ +b.
3 Determine the region D in which the two equations xp - yq - x =0 and
x’p+q-xz=0are compatible.
Explain Cauchy problem for a non linear equation.
Determine the Monge cone in the case of p?+q* = 1 with vertex (0,0,0)
Write the classification of the equation . 4ux - Auyy + Sty =0

Prove that the solution of the Dirichlet.problem if it exist is unique

@ A o A &

State the Cauchy problem for the equation Auy, + Buy, +Cu,, = F(X, ¥, U, Uy, by ). whert
A. B and C are functions of x and y. Also give an example

9 What is the Neumann problem for the upper half plane.

10. What is Riemann function?

1. Obtain the exact solution of y(x) = A f(; x& Yy de 1

12. Ify"(x) = F(x) and y satisfies the initial conditions y(0) = ya, ¥" (0) =g, show that
y(x) = [F0c = OF(OAE+Ys X+ o

13. Define separable kernel and give an example of it
14. Determine the resolvent kernel associated with K(x, £) = cos (x * £)in (0, 2m) in the
form of power series in A obtaining the first three termis

(14 x 1= 14 Weightage)
Part B
(Answer any seven_ from the following ten questions (1 5-24), cach question h ghta

15. Find the general integral of the equation z(xp - vq) - e

3 st mmemnlota intaaral of the eauation (p? + )y — qz = 0 by Charpit’s m thod



Solve by Jacobi’s method the equation : Z’ = pqxy
Find the integral surface of the equation (2xy - D)p = (7~ 2%7)q = 2(x - yz) whidh

passes through x =1,y =0,z=s.

%

. u . . .
. Reduce the equation Uy - 4xPuyy = — into canonical form

So]veyn—czyxx=0, px =1 t=0
y(0, ) =y(/, ) =0,
y(x, 0)=x(1-x),0<x <1,
yi(x,0)=0,0<x<1.
Show that the solution of the Neumann problem is unique up to the addition ol a
constant.
Transform the problem ¥ (x) +xy =1; y(0) = ¥( 1)=0 to a Fredholm integra

equation using Green’s function.

Solve y(x)=1+ Xf(:(l — 3x &) y(&) d&. using Neumann scries

. If ym(x) and ya(x) are characteristic functions of the equation with a real sy mmetric

kernel corresponding respectively to two different characteristic numbers Ay, and /q of
. o D 2
homogeneous Fredholm equation y(x) =2 fa K (x, &) v(E) dZ. then prove that v, (x) and

yu(x) are orthogonal over the interval (a,b).

7 x 2= 14 Weightage)
Part C

(Answer any two from the following four questions (25 -28),each question has 4 vweightage)

25.

26.

27

28.

Show that the pfaffian differential equation (1 + yz)dx + x(z - x)dy = (I + xy)dz =0 is
integrable and find the corresponding integral
Using the method of characteristics. find an integral surface of p x +qy - z = 0 whicl
passes through the curve x +z= 0.y =il
Show that the solution for the Dirichlet problem for circle of radius a is given by the
Poisson integral formula.
Consider the equation y(x) = F(x) + A f(fn cos(x + &) y(&) dg
(a) Determine the characteristic values of A and the corresponding characteristic
functions.
(b) Express the solution in the form y(x) = F(x) + % J)7 [(x,& A) F(E) dE when A is not
characteristic.
(2 x 4= 8 Weightage)
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