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M. Sc. (Fourth Semester) Examination, June 2021
MATHEMATICS
Paper : 1V (Gr-Il : Optional)

(Advanced Special Function-1I)

Maximum Marks : 42

Note: Attempt questions of all three sections as directed. Distribution of marks is given with sections.

Section-A
(Objective Type Questions) 7x1=T
Note: Attempt all the questions. Lach question carries | mark.

1. Choose the correct answer :

(1) The value of JY2 (x) is:

@ ()
(b) \/@ cosx
© =]

(d) None of these

(i) The value of J,” is :

@ J,
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® J/

(C) _jl

(d) None of these

(iii) The value of P, (1) is :

(a) 1
(b) o

© -1
(d) None of these

(iv) The value of P, (x) is :
(a) %(5 x’ —1)
Lo
(b) E(Sx ~1)

Lis s
© 5(3x -1)

(d) None of these

(v) If n 1s even, then the value of |:5

I
(a) 3

(®) ("; )

n
© 5
(d) None of these
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(vi) The value of H, (x) is :

(@ 4x*-2
(b) 4x*-2
(©) 4x*+2

(d) None of these
(vii) Simple Laguerre differential equation is :
@ x"+(1+x)y +ny=0
(b) xy”+(1—x)y’+ny =0
© xy"—(1-x)y +ny=0
(d) None of these
Section-B
(Short Answer Type Questions) 5x2=10

Note: Attempt all five questions. One gquestion from each unit is compulsory. Fach question carries 2

marks.
Unit-I
2. Prove that :
. 2
J . lx)= |—-cosx
L=
Or
Prove that :
2ir=J,-J,
Unit-TT
3. Show that :
WP, = P~ P,
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Show that :

Unit-11T
4. Prove that :
[ P3P (x)dr=0 if m=n
Or
Prove that :
P (0)=0, if nis odd
Unit-1V
5. Prove that ;
H,(-x)=(-1)"1,(x)
Or
Prove that :
1 (5)=2n1i,, (+)
Unit-V
6. Prove that ;
1. (0)=1
Or
Prove that :
L (0)=n!
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Section-C
(Long Answer Type Questions) Sx§=28§

Note: Attempt all five questions. One question from each unit is compulsory. Lach question carries 5

marks.
Unit-I
7. Prove that :
20(z)=J,(z)=J,.,(2)
Or
Derive the Bessel differential equation.
Unit-11
8. Prove that :
(2 n+l)xPn = (n+1)Pﬁ+1 +nP_,
Or
Prove that :
-X
P (x) =,E |:—n, n+l:1; —]
Unit-ITT

9. Express P{x)=x*+2x"+2x"—x—3 interms of Legendre polynomials.

(0.3
Prove that :

_[_11 (x"=1)p,, (x) £/ (x)dx = (2 n2+”1()’z;:)+ 3)

Unit-TV
10, Prove that :

2xi1, ()= 20t (x)+ 1, (¥)
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Derive the Rodrigues formula for 77, (x).

Unit-V
11. Prove that :
v1(x)=n{L, (1)L, (v)}

Or

Prove that :

e d no—x
LR(X)=E dxn ('x € )
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