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). Consider the wave equation Utt=4Uxx , where 0<x<1800, t>0 with U(0,H=U(1800,8)=0,
U(x,0)=sinx and Ut=0 at t=0. Then U(900,900) is
A2 b 1

-~

&0 d. -1

‘1. If a real function f satisfies Dirichlet’s conditions over an interval (-m, m), then fis
periodic with period
a m b. 2m

¢. Insufficient data d. 1/2m

2. Indefinite integration of the function (e~ cosx) with respect to x is, (constant of
integration can be taken as 0)
e b. 1
(s d. 212

3. Ina KdV equation Ut AUU+BU. . = 0, the values of A and B are, respectively,
a. 3/2and 1/6 b. 1/6and 3/2
¢. Can take any value d. none

L The equation u = w + ew, + Ae2w? is
a. Jukowsky transform b. Fourier transform
¢. Gardner transform d. none

5. The value of Heaviside unit step function H(t) for 1<0, is

| b. 0
¢. Both (a) and (b) d. Oscillates between 0 and 1
0. Laplace transform of a function Fis _ Fourier transform of a function G.
a. Equal to b. Less than
¢. Grealer than d. None
7. Order of the p.d.e y(p2 + q2) = zq is
an 2 b. 1
L) d. None of these

5. Discrinant of a One dimensional wave equationr—t=101s,

ne b. 3
& ds ]
2 Forelliptic p.dee, weget _ families of complex characteristic curves.
e b. 3
c. 4 d. 1
A The characteristic curves of (y2r - x2t = 0) are/is
A circle b. hyperbola
¢. Both (a) and (b) d. parabola
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Time : 2 hrs. 30 mins.

[ Answer question no.1. & any four (4) from the rest |

]

N

a.

[Descrigtive]

Solve the signal problem governed by the wave equation

=2, U(x,0)=uy(x,0)=0, u(0,t)=F(t), t>0: where x>0, t>0

b.
a.

b.

a.
b.

Find Fourier sine and cosine transform of xn-1-

Derive KdV equation.
Obtain a solution of wave equation in cylindrical coordinates
by the method of separation of variables.

Mention the working rule for solving isoperimetric problems.

Discuss the problem of Brachistochrone with solution.
Find Fourier sine transform of the fraction 1/x.

Find the extremal for the functinal (y? - y2 - 2ysinx) which is

itegrated over 0 to 909, with respect to x, and y(0)=0, y(900)=1.
. On what curve the functional (-y2 + y2 - 2yx) which is

itegrated over 0 to 907, with respect to x, and y(0)=0, y(90°)=0
be extremized?

Transform spherical coordinates to cartesian coordinates.

. Write 3 forms of Euler’s equation.

Give two examples of partial differential equation which is
elliptic and hyperbolic.

State and prove fundamental lemma of calculus of variations.
. State the conditions elaborately for which the a functional

attains maximum and minimum on any closed curve with
some initial conditions,
Define Linear functional with an example.
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Marks : 50

6+4=10

5+5=10

5+3+2=10

4-+4+2
=10
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