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B.A./B.A. (Hons.)/B.Sc. EXAMINATION
(Fourth Semester)
MATHEMATICS

BM-242
Special Functions and Integral Transtorms

B.Sc.:40

Timee - Theee Howrs  Maximum Marks -
B.A. :26

Nete : Auempt Five questions in all. selecting one
gquestion rom each Unit. Q. No. 1 is
compulsony. Marks in brackets are for B.A.

¥
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(Compulsory Question)

a1 Define Beta and Gamma function. 2(2)
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(b) Verify that origin is @ regular singular

point of the equation :

2

dxz
(¢) Describe Rodrigues’ formula for Legendre
1
polynomial. 1%4(1)
(d) Define shifting property of Laplace
transform. 1'2(1)
(e) ' Define Fourier transform and its shifting
property. 1%4(1)
Unit I

2. Find the power series solution of the
differential equation :

72

%+x%+(2x2 +1)y =0
in powers of x. 8(5)
3. (@ Ifmisa non-negative integer, then prove
that J_, (x)=(~1)"J, (x). 4(2Y%)
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(b) Express Jq(x) in terms of J(x) and

Jo(x). A2/
Unit 11

4. (a) Express xP 4253 4265 - x -3 in terms

of Legendre’s polynomials. 4(2'72)
(b) Prove that :
nP,(x)+P_ (x)=xP,(x). 4(2'%)

(a) Prove that :

Lh

]
j P, (x)P,(x)dx=0; when m#n.
-1
4(2'2)

(b) Derive Hermite’s polynomial from

Rodrigue’s formula. 4(2'%)

Unit I

transform of the

6. (a) Find the Laplace
4(2'%4)

function rze; sindf .

P.T.O.

3

20 -
(5-10/9) B-52 https://www.cdluonline.com

(b)

7. (a)
(b)
8. (a)
(b)
9. (a)
B-5220

State and prove Convolution theorem.

4(2'4)

Find the Laplace inverse of the function :

2.25'-—5 +4.S""!28_ 4(21}2}
4s°+25 9-s

Find Laplace inverse of :

252 —65+5

(s—1)(s=2)(s-3)" |

4(2'-)

Unit IV

Find Fourier transform of :

f(x)r-{zx, O<x<7

O.

2

i I/,
otherwise” 42%2)

State and prove shifting property of

Fourier transform. 4(2%)

State and prove Parseval’s identity for

Fourier transform. 4(2'4)

4
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A

I, :
solve - "
!
.

subject to

y w(0.1)=0

L 0c<y < |
. x.n -
(1) u ) L'«

x 2]

(iii) u(x. 1) is bounded
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