Total number of printed pages-7
3 (Sem—3/CBCS) PHY HC 1

2023
PHYSICS

(Honours Core)
Paper : PHY HC 3016

( Mathematical Physics-H )
Full Marks : 60 -

Time : Three hours

The fi gures in the margin indicate
Jull marks Jor the questtons
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1. Answer the followmg questlons - 1x7=7

(a) Define the ordmary po1nt of a second
order dlfferentlal equat10n

I .....4,..J’»,.- o

(b) Show that Po(x)=ﬁ__
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’ (c) : erte the Laplace equatlon 1n sphencal
' polar"co ord1nate system

g r’l,(’,‘::n

(d A partlal d1fferent1al equat10n has

(i) one 1ndep—er1dent variable
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(i) more than one dependent variable
(iti) _ two or more independent variables
(iz)) no. independent variable.

(Choose the correct option)

(e) 1If A and B are ‘two square: matnces of
order n, show that:
Trace (A+B)= Trace A+ Trace B
() Which one of the following is the value
of Tll)? .

(g) Define self adjoint of a matrix.
2. Answer the following questioris* " 2x4=8

(a) Check the behavxour of pomt x=0 for
the differential equation ,
d? dy 6

dx® xyo
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IPIDTII0D ‘-_Af.': oligl  ar3 deildaied
T IP(X)dx 1232 ﬁnd ‘thieVale of n.

(). afl -1'

s1(c)io Express:the Founer series,in:;icomplex
form T = rwEn A

}\ oot

(d) Verlfy the matnx

1 L 4

cosB ising-| )
“|ising, cosg | 1S @ unitary

vrord@ S ximisoa B
_f’i""ﬁfﬁf?atr]' i€
C=h+1 : . BT

Answer any three of the followmg
questlons ripollol s 1o sty 5%3=15

(a)) Fmd the power series solution of the
1o [;)‘-fol_lowing dif,fcre,ntial eqpation gy -
Jgoitsups s d Yt d Srrsasd
y y
b= —2x=Z¥2j o
( _x )dtZ dx y

o about x 0

(b) Define Gamma function. Show that

Jr

VT2
28 fe ol St 1+4=5
Rt ¢]
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(c) Estaﬁlish the following recurrence
_formula for Legendre polynqmi]aJ B, (x)
nP, (x)=(2n-1)xPyy (¥)- (1= 1) P12 (x)

““{d) " ‘Show that the Fourier expansmn ofithe
function f(x)=x, 0<x<2x is

1 100N 18)!
x=r-2 [sznx+§sm2x+-3-sm3x+
s N N

(e) What is eigenvalue of a matnx? Show
that the eigenvalues of;Hermitian

matrix are real. 1+4=5

unn wmx[

4. Answer any three of the followmg questlons
10><3 30

di bl D)

(a) (i}' o 2R (x) be” the polynomial of
Legendre’s differential equation,

ShOW that ( = "‘V—<r!
i d" (2 4\
B (x)= 2" ’ dx" (x -1) 6

arils@  (d)

(i) Prove that

T xRy (8=

-1 n2—1
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r‘"(b)‘rr(i) ~riWhatris: Beta: function? Show that
w01 (x) 1 (d} ﬂ(l 1) iy
a2 N !(' £ 3

(b) ﬂ(m,n) ﬂ(n, ) 1+1+43=5

e (oA 252
© (@)1 As[2 1 2|, show that
2 21
[snolzm A2 4A 5720 where Iand O'are

;’{ 01 PRl the ‘Unit matrix and the null matrix
SADLOg < of order’3 respecnvely Also use

borliem ¢ .
(thls result to ﬁnd A‘ 3+2 5
0 ~" X

(c) Find the Fourier series expansxon of
12 1l

9011150 7 el xEor

'f( )U{ x, Okx<i

bnp 0 s |- SO to. 1|
Also show that
2 i,j £
zr:'.zr;"_'."l L, 1 —+ 6+4=10

8 12 i i

(@ (@ Diagonalize the following matrix

snolioOdllaw @

As|Lal O .
101
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' w (i)~ ‘Show that the generating function

5 (e)u

for Hermite polynomial Hj, (x), for
integral n and real value of n is
given by

-2 _ o t"
e = 2 : A Hn (x) )
Sinp 2T

(l)  Write, .the- one dimensional
dlffusmn equat1on (heat flow
equatlon) and ﬁnd the general
“'solution of the same by the method
-of 'separation 'of variable.

1+7=8

(1501 91l D

(i) For jthe Pauli spin matrices

05 006 1y [0 LY
o1=|y 0| %2%|; o] and

lj O, [ e -
O =b+3 03.7 —1 -show_that

0

0-
[0'1:10'2'\].:2‘.__0':_;, e e s 2
(i) Write/'the Orthogonality conditions

of sine and cosine functions.
1%+1%=3
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() A square wave function is
represented as

f(x)={

Draw the graphical representation

of the wave function and expand

the same in Fourier series.
1+6=7

0, for —z<x<0

h, for O0<x<n~x
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