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PHYS8081T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24
PHYSICS
Mathematical Methods in Physics

Time Allowed : Three Hours
Maximum Marks : 80

PART-A / 91T~ [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

T ofs goTl @ Frie AT gEE F9T #F I7IT 50 = @ 9F T &l
T g9 & ofF GHT 8

PART-B / 9F°-9 [Marks :40]

Answer five questions (Maximum 200 words each),

selecting one from each unit. All questions carry equal marks.

% $E @ 0% 997 g7 5T, BT Grd Fe B e Aorgs JoE 59T H I
200 =T @ S T & TH g B SE FAT &

PART-C / 97-q [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

8T & go71 % 3a drw F9% 597 3w 300 I= & SeE T &l
T g7l & o THT &
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PART-A/ HRT-3

1. Answer all questions :

g ugHt B I} T

(1)

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

PHY8081T/60

How curl of a vector field is given in curvilinear coordinates?
FAER Fasies o U AT &5 & & he JER Rar S 8
Write gradient of a scalar in circular cylindrical coordinates.
uF ARY F WA= H gaEER S Fewiw 7 AR
Define a tensor in 3-dimension.

3-fmT § TR A AR i
Define a matrix.
Ueh Afgerd i GRS i

What is Homomorphism?
S T o7

What do you mean by Reducible Groups?
Regfaa gu & o 1 e 87

Write Cauchy-Riemann conditions.

-9 ey faRad

Write conditions when a function f(z) of a complex variable z =x + iy is

continuous at z,.

Sfed T z=x+iy § Th & f(2) % z, ® TId 81 & 08 AETh
faaey kg
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PART-B / 9F1-§
UNIT - I/ 3@s-1

2. Starting from cartesian coordinates and find value of div ¥ and Vs in terms

of spherical polar coordinates.

HISRIE ST | P& B div V' T Vi H 99 Mo gar Fesnis § s Sifm
OR /&

2

2
3. Show that the array 7 = [—xy Y } is a second rank tensor while the array
x* xy

= 2 1S not a tensor.
X —Xy

T T:[‘xy —yzjwmhww%aaas@

x Xy
-xy -y’
r =( 2 J T X TE B
X =xy
UNIT - 11/ S%E-11

4. Show that in a rotation group all rotations with the same rotation angle belong to the

same class.

yeRid i 6 U goi wgE ® ol i, fSed gue e g9 8, g9 T 8
T B ol

OR /YT

+1
2
5. Prove that | £, (X)B,(x)dx=—-,,
-[1 2n+1

where P, (x) and P,(x) are Legendre Polynomials and J,, is Kronecker delta.
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R P o IP @R b =20,

SEl P,(x) @ P(x) 99y 9EE & W J,, HHBL oo ol
UNIT - IT1 / ghE-111

6. State and prove Cauchy's integral theorem.
HiEl & G TG H HU AR T RS iR
OR /YAl
7. Find the Fourier integrals of the following functions :

f(x)=e™  when x>0

and f(x)=f(-x) when k>0

=T Sl & GRA THIbe S i

f(x)=e™ 99 x>0

T f(x)=f(-x) SF k>0
UNIT -1V /$@-1V

8. (a)  Show that the transformation of tensors satisfy the closure property of groups.
gy fh TR & TRl 98 @ RIS PTEH B g H ol

(b)  Show that in cartesian coordinate system the contravariant and covariant

components of a vector are identical.

WY & FRREM Moie ¥ th ARy & FeaRd< U@ PARI< 9h

THEH B B
OR/31qr
: : : cosf —sinf
0. Diagonalize the matrix 4 =| .
sind cosd
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sind cos@

et 3 P A:[COSH —sin@j

UNIT - V/5%5-V
10. (a)  Describe three object-three fold symmetry axis.
A fr-aN ies ST ST @ U il
(b)  Discuss Special Unitary Group SU(z).
ey et T8 SU(z) @l a@men iRl

OR/&Ygar

4
z

11.  (a)  Find the residue of 7 at
(z-1D)"(z-2)(z-3)

z=1.

4

z H z=1 [ G Fa B
CD'GC2e3 : |

a

X wa

) dx = _
o (1+x7%) sinza ’ I<a<l

(b)  Show that

wa

, —1<a<l

o0 xa
el [, s

sin ra

PART-C/ 9r1-89

N W N

2
12.  (a)  Determine eigenvalues and eigenvectors of a matrix 4 =| 1
1

iy A=

—_— = N
N W N

1
1| % MMM U9 STETHARY s el
2
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(b)  Find the characteristic roots and characteristic vectors of the matrix

12 3
A=|0 2 3
0 0
12 3
Aged A=|0 2 3| % SElrh 9o U9 e aiesr s il
00 2

13.  Find the power series solution of the differential equation " + xy' + (x* +2)y =0

in powers of x.

IFEHA THET )"+ x)' + (x> +2)y =0 H x W 0 ¥ TR G & & §
il

14. (a)  Explain Lorentz series expansion.
ot il fed il qHEEdl
(b)  Develop f(x) in Fourier series in the interval (-2, 2),
if  f(x)=0 for-2<x<0
and f(x)=1 for0<x<2
(-2,2) FRA W f(x) T GRA ot a1 el AHiford,
I f(x)=0 T 2<x<0
W f(x)=1 Wg0<x<2
15.  Write short notes on any three of the following :
e & & et i o fewfrl ffed
(a)  Fourier Transform

BRI T
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(b)

(d)

(e)

PHY8081T/60

Laplace transform of derivatives

sRafeq & araE TiEwH

Bessel function of the first kind

WM YR H 997 B

Poles, essential singularity and branch point

Ui, ETS RFRd Td s g

Pauli and Dirac matrices

qISal U9 e Al
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