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Section A
Answer all. Weightage 1 for each. (8x1 = 8 Weightage)

l. Show that the Cauchy problem w,+u,=1, u(z,z)=« has infinitely many

solutions.

2. Find a generalized solution of homogeneous wave equation in one dimension.
3. Solve the heat problem u; —uz, =0, O0<z<m t>0

u(0,t) = u(m,t) =0,t >0 and wu(z,0)= f(z)= {

4. If u(z,y) is a harmonic function in a domain D, then show that u € C'*(D).

5. Define a harmonic function.Give an example.

6. Show that the characteristic functions corresponding to distinct characteristic
numbers of y(z) = A [ K(z, £)y(¢)dé are orthogonal.

7. Show that L I(z) = (n—1)!f(z), where I,(z) = [7(z — & f(&)de.

8. Briefly explain the iterative procedure for solving a Fredholm integral equation of
second kind.

Section B

Answer any two questions from each module. Weightage 2 for each.
(6x2 = 12 Weightage)

Unit - 1
9. Solve the following Cauchy problem
Uy — Myy = e —e™* —o<cr<oo, t>0,
u(z,0) = — 00 < z < 00,
ut(z,0) = sin x —o0 <z < oo.
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Fix T > 0. Show that for 0 <t < T, the Cauchy problem

Uy — CPugy = F(z,t) —o00 <z <oo,t>0,
u(z,0) = f(z), w(z,0) =g(z) —oc0o<z<o0

is well posed for F,F, € C(R?), f < C*R), g< C*(R)

Solve wu; +uy +u =1 subject to the initial condition u = sinx on
y = = + x2, £ > 0 by checking the transversality condition.

Unit - 11
Let v be a function in C'y satisfying v; — k Av < 0 in Q7 .Then show that v has
no local maximum in Qr and v achieves its maximum in OpQr .
State the problem of a vibrating string of finite length (without external forces)

and find its generalized solution.

Let D be a bounded domain and let u € C?(D) N C(D) be a harmonic function

in D.Then show that the minimum of u in D is achieved on the boundary 0D.
Unit - 111

Using  Green’s  function, transform  the  differential  equation
%y
dz?

+y==,9(0) =y(1) =0 to a Fredholm integral equation.
By iterative method, solve the integral equation y(z) =1+ A j;)l(l — 3z€) y(&) d¢
Solve by separable kernel method, the integral equation

y(z) = 1+ X [} (1 — 3z€)y(€)de.

Section C
Answer any two questions. Weightage 5 for each. (2x5 = 10 Weightage)

Reduce to canonical form the PDE
Uzz — 2 SINT Ugy — €OS2T Uy, — cosz u, = 0 and find the general solution.

By the characteristics method, solve —yu, + zu, = u subject to the initial

condition u(z, 0) = ().

Solve the following problem by the method of separation of variables

Uy — Cgy = 0 O<z<L, t>0,
Uz (0,t) = u, (L,t) =0 t >0,
u(z,0) = f(x), u(z,0)=g9g(x) 0<z<L.

Solve the integral equation y(z) =1+ A fol z€ y(€)d¢ by the iterative method.
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