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M.Se. (CBOS) DEGREE EXAMINATION, APRITL, 2025.
et Semester
Phyeics — Core
MATHEMATICAL PHYSICS
(For those who joined in July 2023 onwards)

Time : Three hours Maximum : 75 marks

PART A — (15 x 1 = 15 marks)

Answer ALL questions.

Choosc the correct answer :

1. The veetars (1, 0, 1), (0, 1, 1), (1, 1, 0) are
(a) Orthogonal
(b) Linearly dependent
(¢) Linearly independent

(d) None of the above

A vector space with no finite basis 1= gaid to be
(a) infinite dimensional () n dimensional

() hoth (a) and (h) (d) none

An orthogonal transformation from R” to R s
an

(a) Tsomorphism (b) Automorphism
() Homomorphism (d) Epimorphizm

If U=x*-y" then the corresponding analytic
function is

(n) =% +c by z+e

(©) 2 +¢c (dy 2" +e

The probability of getting at least two heads
when tossing n coin three times s

(a) & (b) 3/8
(c) 1z (dy 5/8

was developed for a function
which is analytic at every point inside a crrele O

(n) Taylor's series
(b) Laurent series
(¢) Residue theorem

(d) Cauchy integral theorem
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Which one of the following matrices s Hormitian?

[0 0
a) ) _
W [l 0( i l [\
P P00
3 1)
{ I0 .] (« ‘ll '.}
The rank of the mateix | © 5 3
s rank of the matrix
w rank of the mate 2 un
@ o (M 1
© 2 @ 3

The olpen valuos of tho matrix
cos ) ~sind| |
, I8
sing cosd

(@) ™ b e'He
!t
© e @ e ?

The Dirac delta function is called
(@) impulse function (1) analytic function
(©) harmonic function (d) eigen function

The Laplace transform of I.(c"') is

() 1s-a W 1
© s (d) s/s?+af
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12, The

co

nvolution  theorem

theorem is

@ PO} B} i)

(©)

I
O P = F
{f

Al

(o)}
(o)t = #{f()}

() None

involving

Fourier

13, The integral Iﬂ(ms 0)sin20d6,n >1 where

0
l’n(‘r) is the Legender polynomial of degree
n equal to

(n 1 (b 12
(© 0 2
14.  The value of Hermite polynomial H,(n) is
(@ 0 b 1
(b) x (d) 2x

16. Strum Liouville operator is

()

(b)

"(c)

(d)

:
£
£
£z

P(x)i,}m(x)

} (v)
P 3ol
P(r — - q(x }
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PART R — 3 v 4= 20 marks)

>, > - Yo iN)
Answer ALL queshons. choosing edtder (R orid

-
o

o 3 DR et
Each a-swer showld met exosed T30 wards

(2 DeSre scalar product. Show that the werwes

=
Y G C, comvenges

O

® Exlan GoeeSohasdt
oo

orthoganahzRizan

(38) State and prove Caucdy’s integral theorem.
Or
(2) If the probatihyy of a borse A wanning & o0
= 17 and the poodabibnye of a horsw
B wiz the same e UQ What is the
prodabiliny that oo of the horse wins?

(2 Find b overss of e gven msinx

i

f
i

= = .y <
TRCIEIMSLT SQURDAD A e myinx
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21.

@) Stare and prove comvolution theorem in
Fourter transform.

Or
M Nind the Laplace transform of the function

)=
12 Pind the value of jr "[H,(r)r:i\‘ .

Or

1 1 2"
() Prove that JP. (@) - 2x7 4 l’] Tda= )' :
n+
X

where 7 18 a positive integer.

PART C — (5 x 8 = 40 marks)

Answar ALL questions, choosing etther (a) ar (b

Each answer should not exeeed 600 words.

@) Show that the fllowing two vectors are
arthogonal to each other.
A=, -2a; —ag + 2 +ag and

B =23 -2 -3, - Arg where &’s from a

arthogonal set,
Or
@) Define linear vector space. Write any three
examples of inear vector spaces.
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22, (n) Show that ¢'(cosy 4 iginy) i& an analvtic
function. Find its derivatives.

Or

(b)Y Evaluate the values of mean and standard
deviation for the following data :

Sizeofitem: 6 7 8 9 10 11 12

Frequency: 3 6 9 13 8 5 4

23. (a) Find the inverse of the matrix
MJ 545‘ 442:“ _
[104+3i 846i
Or
(b) Find the eig(_an values and eigen vectors of the

5 4
trix A = .
matri [] 2]

-ax

s s e
24, (a) Find the Fourier sine transform of —.
x

Or
. S
(b) Find L —=—_1.
" {(S' 4 a“)‘]
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25.

(a) Derive Rodrigue formula
palynomial.

Or

for Legendre

(b) Derive Strum Liouville's equation.
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(3) Show that ¢'(cosy «1=iny) is an analytic
function Find its denivatives,

Or

(b} Evsluate the values of mean and standard
deviation for the following data -

Sizeofitem: 6 7 8 9 10 11 12

Frequency: 3 6 9 13 8 5 4

(a2) Find the inverse of the
REEEE RT3
T10+3i 8461

matnx

M

Or

(b) Find the eigen values and eigen vectors of the

mtmxAss 4].
1 2

(s) Find the Fourier sine transform of —— .
x

Or

(b) Find L"[ s }

ig: . azr '
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25.

(a) Derive Reodrigue formuls for Legendre
polynomial.

Or

(b) Derive Strum Liouville's equation.
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