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AV-1875
M.Se. (Part-1) Semester-I (CBCS Scheme) Examination
PHYSICS
Paper : 1-PHY-1
(Mathematical Physics)
Time : Three Hours] [Maximum Marks : 80
Note :— ALL questions are compulsory and carry equal marks.
EITHER
1. (A) Show that af + Pa = 0,

00 0 1 10 0 0

00 1 0 o1 0 0
where o 010 0 and § = 00 -1 0 4

1 0 00 00 0 -1

1/¥3 1/Me 1/42

(B) Show that the matrix A = ;’f\’g —x’iﬁ 0| is an orthogonal and obtain

1/V3 1/Ne -1/42

its inverse.

5
(C) Find the inversc of linear transformation
u=-2x - 2y + 7z
v =4x + 3y — 12z
W= -X + 2z
by obtaining the inverse of matrix of transformation. 7
OR
l;j V2 1 ,ff V2
(P) Show that the matrix A = ]:—i 15 .",\.f{’?} is unitary. 3
/N2 SN2

(Q) Show that two eigen vectors of Hermitian matrix having diffcrent eigen valucs are

orthogonal. 4
(5 7 =5
(R) Reduce the matrix A = |0 4 —1]{ to a diagonal form. 9
2 8 -3
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EITHER

320 4z
2. (A) Eveluate § ~=—=du

where ¢ is circle |7 =

]
(B) Expand f(x) = — - which is valid for 1 < |z| < 2.

-

(z-Iilz=2)
(C) Define isolated singular point.

n

Show that § £(2)dz = :rzi__‘,gl[Rcs f2), .,
OR

P) Eveluate i
( valuate ?7;[2_4]

taken counter clockwise around the circle [z +2] = 3.
(Q) Test the function w = logz for its analyticity.
(R) Define singularity. Prove the Cauchy’s integral theorem.

EITHER

e

(B) Prove that
‘:
() [Pxrdx=2

.

(i) [P,(x)dx=0(n=0)
by using Rodrique formula.

OR
(P) Show that :

.l
IP, (X)P (x)dx =0 if m#n
-l

2
. ifm=n
JES e

(QQ) Prove the recurrcnce relation

nP = (n - 1) xP . (n - 1) P
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(A) State the legendre's equation and derive Legendre’s polynomizl of first kind.

g

10
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EITHER
(A) Prove that the generating function of Hermite polynomials is
exp{x’ — (p — X)} = Zﬂ H_;(!x) p". 8
(B) Find the values of :
(i) J,,(%)
(i) J,,(x) 4+4
OR
(P) Using the generating function of Hermite polynomial H (x). Prove that
_l.cosh2x = i [——1— H, (x) 8
€ %4 B ’

(Q) Show that the Bessel’s function J (x) of the first kind of order ‘n’ is the coefficient

of t* in the expansion of the function exp X t-l i/e exp X 1—11 = 2 J(x)t".
2 t 2 t)

8

EITHER
(A) Find Laplace transform of e™'.sin 3t. 6
(B) State and prove convolution theorem of Fourier transform. 6
(C) Find inverse Laplace transform of :

f(5)=[1 + 2-+£_,]. ' 4

s—2 S+5 s

OR
(P) State and prove final value theorem. 6
(Q) Find Fourier scries of function f(x) = x? for 0 < x < n/2. 4

X , D<x<m/2 _
(R) Find a cosine series for f(x) = f : 6
n—-X , TW/2<x<?
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