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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024

PHE-14 : MATHEMATICAL METHODS IN
PHYSICS—III

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all questions.

(it) The marks for each question are

indicated against it.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) What are symmetric and antisymmetric
tensors ?

, ‘} is both
0

(b) Show that the matrix A = {0
i

Hermitian and unitary.

(c) Show that each element in an abelian
group is a class by itself.
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(d) Locate and name the singularity in the
finite z-plane :
1n(z+2i)

2,2

(e) Obtain the Fourier transform of the
function :

f(x):{x, 0<x<1

0, otherwise

(f) Obtain the Laplace transform of 7 + 2e™ .

(g) Using Rodrigues’ formula for the Hermite
polynomials :

H, (x)=(-1)" ¢* CZ: ().

evaluate Hs(x).

(h) Calculate the residue of f(z)=—; - at the
Z p—
singular points.
2. Attempt any two parts : 2x5=10

(a) Verify the Cayley-Hamilton theorem for

the matrix :

2

Al sin® cosBe ™
cosfe® —sinB
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4.

(b)

(©
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Show that every eigen value of a unitary
matrix is a complex number of unit
modulus.

Define a Group. Show that set {1,(0,(02}

forms a cyclic group of order 3 under
multiplication, where ® is the imaginary
cube root of unity.

Attempt any two parts : 2x5=10

(a)

Obtain the Taylor series expansion of
cos’z about z=0.

(b) Show that :
J‘Zn de _ 2_1‘[
0 5—-4cos® 3
(¢) Obtain the analytic function whose real
part is :
u(x,y) =e"cosy
Attempt any two parts : 2x5=10
(a) Obtain the inverse Laplace transform of
the function :
5
F(s) =——
® (s-17*-4
(b) Using Laplace transform, solve the initial

value problem :
y'+2y'-8y=0

y(O) =1, y’(O) =8
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(¢) Obtain Fourier’s transform of the function :

sinx, O<x<mn
f(x)= .
0, otherwise

5. Attempt any one part : 10x1=10

(a) Using the generating relation for Legendre
polynomials :

g(xt) - —Jl_;m =2 P (2"
obtain the recurrence relation :
(2n+1)xP, (x)=(n+1)P, (x)+nP,_ (x)
Also, obtain the value of Pa(x). 8+2

(b) Using the generating function for the
Bessel’s function :

g(x,t) = exp{%[t —%H = iJn (x)tn
prove that :

I (2)+d,,(x)= ngn (x)

Also, show that for ¢=1, the generating

function for Bessel’s function is : 7+3

Jo (%) +2d, (x)+2d, (%) + oo, =1
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foaam wraes (s Ta-H.)
AT A&
feaw@r, 2024
WUA3.-14 : ifaert W TfoTE fafaai—1nn

T ;2 g SfFTT HF : 50

iz ¢ () 9 g e )
(i) T U % Ik 3T @A fu MW R
(iii) Tt & o7 "M 31 2|

1. FE gig 9 Hiee 5%2=10
(F)gafgd R ufaumfid =) &1 gfwr
fafem)

(@) fas =ifST & amege A:[O _‘1 s

1 0
R UfFw 2
(1) fag FIGT fF & oTeel 98 &1 T&®
g WE H T o 2
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(%) frafafad wem &t fafasaet w1 Rfaa
-gad o Ty fAufor wifsw ik M

ERIEL

ln(z + 2i)

2
<

o o

(¥) Ffafed wem &1 BfRd T i .

f(x):{x, O<x<1

0, sm=gen

(F) 7+2e" T ATAH TR G hiTSd|

(®) BfHe sgu=l & g 97 :

H, (x) = (1) " o fe )
%1 ITAM HT H, (x) 1 AF M@ HifQ)
(W fafe fagell ® wH f(2)-— F
ST qReRfeld shifsTq|
HIE & 9 FHIT 2x5=10
(%) frefafaa orege & fau sa-efeet v

H FAMIG HITST :

Al sin® cosBe ™
2

cosfe® —sinB
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(@) fag =ifvt f& s e *1 5o

ST UM Ueheh HUh i HHH HEA
B 2l

() §g i YR dasul &g witse e
T (Lo’ TOH & @HF Fife-3

qe TH THE FHE T, &l o1

Afyerfead T 2

(F)FAT cosz I z=0 & Ufd o” <ol

JHR YT« hiftsq|

(@) fag wifse fo -

J‘2ﬂ do 2
0 5—-4cos0 3

(M) T fagelfes ®em Ww Hifee e
EIESSICE R U] u(x,y)=e"cosy 2l
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4. 1% & 9N HIT 2x5=10
(F)®eA F(s)= - 1 chH A=A
(s-1) -4
®AR YT il

(@) Terd '@ fafy &1 TER #wd Y
frefafed o A ¥9en &1 gd 9w
HifT

y'+2y' -8y =0
y(0)=1, »'(0)=8
(1) Fefafegd ®ed ®1 ®E T AR 9w

T

sinx, O<x<mn
f(x):{ 0, sm=aen

5. I Weh 9N HIfWT : 10x1=10

() TG TgIRI & Tk B

L _3P (a)"

) e &
1 ST * I o .
(2n+1)xP, (x)=(n+1)P,, (x)+nP, , (x)
W ST P, (x) T HA T 9 i)
8+2
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(@) 99d FAT & Sk BT

g(x.t)- exp[ (t——ﬂ 33, (e

&1 3TN R, fag wifse fw .

I (x)+d, . (x) =22, (x)

X

T' ft fag wifvw fF =1 & fag, swa

o o

thedd ol SIHeh Thedd TG % : 7+3

Jo () +2d, (%) + 2, (%) +.coeeeee. =1

XX XXXXX
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