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B.A./B.A. (Hons.)/B.Sc. EXAMINATION

(Fourth Semester)
MATHEMATICS
BM-242

Special Foundations and Integral Transforms |

T Vi B.Sc.:40
ime : Three Hours axi. Marks : Yo, .5¢

Nete : Attempt Five questions in all, selecting the
compulsory question and one question from

each Unit. Marks in brackets are for B.A.

(Compulsory Question)

1. (a) Define Beta and Gamma Function. Write

ie

the relation between them. 2(2)
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Write the general solution of : il/z(])
d* y 2(1\1

(b)
]
29 d o 3. Solve the equation x— ——+4+=xy=0 in
x2 < g +_x_)_).+(x"~36)y=() dx” dx 2
dx” dx
terms of Bessel’s function. 8(5)
(¢) Define Laplace transform and its shifling
Unit I

property. 1%4(1)
(d) Define Parseval’s identity for Fourier 4. (a) Expressx? + 23 + 2x2 —x — 3 in terms
transform. 1%(1) of Legendre’s polynomials. 4(2'72)
Write Rodrigues formula for Legendre (b) Prove that : 4(2%)

(e)
and Hermite Polynomial. 1%(1) (n+ D) pp(x)+np,_(x) =2n+1)xp,(x)
Unit I 5. (a) Derive the Hermite’s polynomial from
Rodrigue’s formula. 4(2%2)
2. Find the power series solution of the differential
(b) Prove that Hermite’s polynomials are
d’y Gochmn v | :
equation ;,_+ x i 2 +(2x* +1)y=0 in powers orthogonal over (-0, «) with respect 10
X
; 8(5) the weight function e”‘2 y 42V
of x.
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Unit FEi

d LLA] where f£(r)=

!
. '[‘1{+lr+1\
r > 4(2%)
Find the Laplace

transform of th
e

2%

. S > 4(2Y,

4s°+25 9-s ey

Cind nverse L'&{.‘lauc transform of

+.5
2 1\: 4 2_l

22 (s—1) (2%)
Umit I

Tind the Fourier transform of the

function
Xis ]xl<xo

T {3 SO ] \Y):
a LA

4 :
0. xd>x

4(2%)

R S P S

(b) State and prove shifling property of

Fourier transform. 4(2'%4)

(a) State and prove convolution theorem for

Fourier transform. 42'%)

(b) 1If f(x):j‘* \X\<a‘
\0, \X\>a

use  the

Parseval’s identity to show that : 4(2%)
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What are thiols ? Give two methods of
2

(b)

their preparation.
4. (a) Give mechanism  of  electrophilic
substitution in pyrrole. Why is the
position-2 more reactive than position-3
in pyrrole 7 3 g
(b) Explam the aromatic character of pyrrole
on the basis of molecular orbital theory

-
b |
74K
Section B g
=3

5. {(a) Write the Claisen condensation reacthion ¥
to prepare ethyl acetoacclate along with
mechanism. What is the driving step for

4 1

this reaction

(b) How can diethvi malonate be used to

-~

synthesize the following -
(i) 3-Methvlbutanoic acid

(ii) Acetoacetic acid.
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