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M.Sc. 1st Semester Examination, 2024
APPLIED MATHEMATICS
(ODE and Special Functions)
PAPER-~-MTM-103
Full Marks : 50
Time : 2 hours
Answer all questions
The figures in the right hand margin indicate marks

Candidates are required to give their answers in
their own words as far as practicable

Symbols have their usual meaning
GROUP — A

1. Answer any four questions : ' 2 x4

(a) Define Green's function of the differential
operator L of the non-homogeneous
differential equation :

Lu(x) = f (x).
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(2)

(b) Examine that whether infinityisa regular

singular point for Bessel's differential
equation or not.

(¢) Define fundamental set of solutions and
fundamental matrix for system of ordinary
differential equation.

(d) What do you mean by Wronskian in
ODE and state its utility ?

(¢) Let P (z) be the Legendre polynomial

of degree n such that P (1)=1,
n=1,2,3, ..

If Iil(z ::1mpj (Z))z dZ=20,

then find the value of n.

(f/ When a boundary problem.is a
Sturm-Liouville problem ?
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(3)

. Answer any four questions : 4 x4

(a) Let y](z) and y,(z) be two solutions of

(1-22)y"(z)-22p"(2)+(secz)y=0
with Wronskian w(z). Ify (0)= 1, w'(0)=0

1 1
and w 5 =§, then find the value of

¥y (2)atz=0.

(b) Deduce Rodrigue's formula for Legendre's
polynomial. :

(c) Establish generating function for Bessel's
function.

(d) Prove that

d s, (N=-27",,, ()

n+l

where J (z) is the Bessel's function.

(¢) Expand z* -3z’ +2z inaseries of form

Z"_'rP, (z)
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(4)

(i If m < n, then show that

n+l

! n _ 2 2
qufz(zﬁkﬂ(E;ITiUﬁ).

3. Answer any fwo questions : 8 x2

(a) (i) If oo and B are the roots of the
equation J (z) = 0 then show that 6

0, ifap

' J (az)J (Bz)&=11 .
Jy 2y ), B S B ifa-p

(ii) If z > 1, then prove that 2
P (z)<P (z).

(b) (i) Prove that, |
Pn (z)=P_n_l(z). 2
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(5)

(ii) Find the general solution of the

non-homogeneous system. 6
| 7 -1 6 —5t—-6
_(;'t_: -10 4 -12 X+ ~4t+23

-2 1 -1/ 2
¥

1
where X =] x,

X
.3

(¢) (i) Using Green's function method,
solve the following differential
equation

d’y
y(0)=y"(0),y(1)+y'(I)=0. 6

—y=-2e";

(if) Prove that
5 (ut+v)y=) i_er (u)J _ (v),

where 7 is an integer. 2
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(6)

(d) (i) Find the characteristics values and
characteristic functions of the
Sturm-Liouville problem 5

d{ dy} A .
—x— j+=y=0;y"(1)=0,y'(e"™ )=0.
E(xl}xy y'(1)=0,y"(e"")

(ii) Deduce the integral formula for
hypergeometric function. 3

[ Internal Assessment — 10 Marks ]
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