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Inter B.Sc 1st Sem Exam, 2019(old)

Mathematics(Subsidiary)
Methods of Series Solution of ODE & Special Functions
(Paper-8S)

Full Marks:50 Time: Two Hours

(Notations and symbols have their usual meanings.)
Answer any five questions.

1. Find power series solution in powers of (z — 1) of the initial value problem:

d’y  dy
I@*}'E-}-zy = 0

y(1)=2, (1) = 4
Write first six nonzero terms in the series.
2. Find Frobenius series solution about the origin of the differential equation:

d*y dy
2272@ - md_.’L‘ + (1 - $2)y = 0

Write at least first three nonzero terms in each series.

3. (a) Prove that
! _ 0 ,m#n
/l-Pm('t)Pn(w)d"r" { 2 m=n

- 2n+1
where P,(z) is the Legendra polynomial of degree n.

(b) Use generating function of Legendra polynomials to prove
i Py(1)=1
i]_ P2n(0) — (_1)71135 ......... 21’1—1)

21 nl

4. (a) Starting from the relation

(e o]
e3zt-1) _ Z Jo(2)t™, prove that

n=—00

Jn(z) = -}; /0 " cos(nf — zsin 0)do,

where J,(z) is the Bessel function of first kind of order n.
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(b) Write first three terms of Bessel’s function of first kind of order zero. Hence (3)
find a rough estimate of the first positive zero of it.

5. State the orthogonality property of Chebyshev ploynomials of first kind. Draw (10)
graph of first five Tchebyshev polynomials of first kind. Find the Tchebyshev
series expansion of sin(cos™! z). Write first five terms of the series.

6. (a) Prove the Rodrigue’s formula for Hermite polynomials. (4)
A
Ha(2) = (-1)"e" o= (e™)
(b) Starting from generating function of Hermite polynomials, prove that
i. ‘%iﬂ( ) =2nH,_(x) (2)
drm [H (z)] = (,?:r: H,_m(z)ym<n (2)
iii. 2:r:Hﬂ () = 2nH,_1(z) + Hpa(z) (2)
7. (a) Starting from Rodrigue’s formula, prove that Legendre polynomial of de- (4)

gree n can be expressed as
1 N
=% 5_3

(b) Prove that (4)

—1)"(2n — 2r)lz™ %
(n—r)l(n—2r) "

/JE,(ZL')d:I,‘ = —.L;(.’L’) — %Jg(l‘) — %J2($) +c,

where J,(z) is Bessel’s function of first kind of degrec n.

(c) Write generating function of Tchebyshev polynomials. (2)



