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TDC (CBCS) Odd Semester Exam., 2023

PHYSICS
( Honours )

( 3rd Semester )
Course No. : PHSHCGC-301T

( Mathematical Physics—II )

Full Marks +-50
Pass Marks\; 20

Time--3 hours

The figures in the margin.indicate full marks
Jor the questions :

SECTION—A
Answer ten'questions, selecting any two from each
Unit : \ 2x10=20
UNIT—I

1. Distinguish between even functibn and odd
function citing example for each.

2. Write the complex form of the Fourier series.

3. Write down the Parseval identity of Fourier
transform explaining the terms involved
therein.
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UNIT—II Ontt—iid
4. Explain what you understand by regular and 10. Show that
irregular singular points.

Bm+1),n _ Blm, n+1) - B{m, n)

m ' n . m+n
5. State the conditions for which x = xo will be
: . : lar
a regular singular point and an irregu (i \Stow (e ) o |
singular point for the differential equation B(m, n) is symmetric in m and n.

2 d
d g + ﬂx]Ex-'i +Qxy=0 ! 12, Show ‘that Dirac delta function is a
e Symmetric function.
6. What do you understand by indicial equation
obtained during power series solution of ODE
around regular singularity?

UNIT—V

13. Write down Laplace’s equation in spherical
polar coordinates,

_-.__.,..-...h_—___.-_-._-..._n' V- =N

UNIT—III 14. Solve the partial differential equation
' : 9%z _
7. Write the Rodrigues formula fof, légendre 3 xay——cosﬂx+3g}
‘polynomial. What is the orthogonality ‘ )

condition of the Legendre polynomial?

15. Find the solution of the diffusion equation
8. Write down the generating function for i | dzy _dy +0-25y=0
Bessel function. Hence find Jg(x). dx? dx

Given y=0 at x=0 and

@-.-1 at x=0
dx

9. Find the value of P, (1).
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SECTION—B

Answer five questions, selecting one from each
Unit : 6x5=30

Unit—I

16. A periodic function of period 27 is defined as
flg=x?, -nSsx<mn

Expand f(x) in Fourier series and show that

11;2

] l _n°
21;'2" 6 3+3=6

17. Write down orthogonality conditions for sine
and cosine functions. Find the conditions fof
Fourier coefficients., 2+4=6

UNIT—I1
18. Write down Legendre’s differential equation
and check the nature at x =0. Hence obtain
power series solution of it. - 2+4=6

19. Write down Laguerre differential equation
and solve it by Frobenius method. 6
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UNIT—I1]

20. prove the following recurrence relations for
Legendre polynomial : 3+3=6
(a) ('2ﬂ+1]'xpn{xj =(ﬂ+1|Pn+1(x)+xPn_1(x)
(). NPy (x) = XPr () =Py, (x)

21.. ][aand b are di,ﬂ-erent l'ODt.a 0{ Jﬂ. {I] =0,| tl]en

show that
J:mjn(aﬂJn(bx}=0 for a=b
. 1,
=-2-[Jn(a]]2 for a=b 6
UNIT—IV

22. (a) Starting with the fundamental definition
of gamma function, show that

1
'=|=
BRG
(b} Prove that |
1_ 1 B ~
F[E )r[5+n)—[-l] T

23. (a) Explain how Dirac delta function can be

expressed as a limit of Gaussian
function,

f(b) Show that

4+2=6

1
= — (x| =
S{ax) ial (%) 4‘+2 6



(6)

UNIT—V

24. Solve the following equation using the
method of separation of vanables :

v 9%y
+ —

0
ax?  ay?

where v =0 for y=0 and y=a and v = v, for
x=-band x=>b. 6
25. Solve the wave equation
ﬁl_‘_ = cz—azu
ot2 ax?
with the following. boundaty ‘conditions : 6
u(0,8)=0 and u(l, t)=0
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