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The figures in the margin indicate ﬁzll marks
Jor the questions :

SECTION—A
Answer ten questions, selecting any two from each
Unit : . 2x10=20
UNIT—I

1. Distinguish between even functi;)n and odd
function citing example for each.

2. Write the complex form of the Fourier series.

3. Write down the Parseval identity of Fourier
transform explaining the terms involved
therein.
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UNIT—II
Explain what you understand by regular and
irregular singular points.

State the conditions for which x = x will be
a regular singular point and an irregular -
singular point for the differential equation

d?y dy |
?'*'P(x)ax-f‘?(x)y=0 .

What do you understand by indicial equation
obtained during power series solution of ODE

" around regular singularity?

UNIT—III

Write the Rodrigues formula for Legendre

‘polynomial. What is the orthogonality

condition of the Legendre polynomial?

Write down the generating function for
Bessel function. Hence find Jg(x).

Find the value of P, (1).
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UNIT—IV

Show that

Bm+1),n _Bm n+1) _Bmn)
m ' n .m+n

Show that B{m, n)-is symmetric in m and n.

Show that Dirac delta function is a
symmetric function.

UNIT—V

Write down Laplace’s equation in spherical
polar coordinates. ’

Solve the partial differential equation
32
=cos(2x+3

0y 2x +3y)
Find the solution of the diffusion equation
d? y dy
dx
Given y=0 at x=0 and

_Z—i’=1 at x=0

+0-25y=0.
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SECTION—B
Answer five questions, selecting one from each
Unit : 6x5=30
UNIT—I

. 16. A periodic function of period 2% is defined as .
f(x)=x2, M<X<T

Expand f(x) in Fourier series and show that
1.5
n=1 n2 6 3+3=6

17. Write down orthogonality conditions for sine
and cosine functions. Find the conditions for
Fourier coefﬁcients.' 2+4=6

~ UNIT—II
18. Write down Legendre’s differential equation

and check the nature at x =0. Hence obtain
power series solution of it. - 2+4=6

19. Write down Laguerre differential equation
and solve it by Frobenius method. 6
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UNIT—III

Prove the following recurrence relations for
Legendre polynomial : 3+3=6
(@ @n+l)xP,(x)=n+1)P,.,0+xF,_,(x)

(b) nP,(x)=xF, (x) - F,_1(x)

If a and b are different roots of J, (x) =0, then
show that

J:xJn (@) J, [bx) =0 for a#b
- .% [Ji@)? for a=b 6
UNIT—IV

(a) Starting with the fundamental definition
of gamma function, show that

O
(b) Prove that . ]
r(% - ) 1‘(% +n) =-)"% 4426

(@) Explain how Dirac delta function can be
expressed as a limit of Gaussian
function.

(b) Show that

-1 '
dlax) = |a|8(x) 4?~2=6
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UNIT—V
24. Solve the following equation using the
method of separation of variables :
2 2 :
v +3_;/ -0
ox? oy

where v =0 for y=0 and y=a and v =y, for

x=-b and x=b. 6
25. Solve the wave equation
_8_2_2 = 02'——azu
at2 ox?
with the following boundary conditions : 6

u(0,8)=0 and u(} =0
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