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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2014

PHYSICS
PHE-14 : MATHEMATICAL METHODS IN

PHYSICS-lII

Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory, but internal choices
are given. Symbols have their usual meanings. The

marks for each question are indicated against it.

1. Attempt any five parts : 5x2=10
: 0 -i
(a) Show that the 2 x 2 matrix ¢ = is
i 0

both Hermitian and unitary.

(b) Locate and name the singularities of the
function,

£(z2) = log (z2— 1
Z

in the finite z-plane.
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Using Rodrigues’ formula for Legendre
polynomials :
1 da®

P, (x) = o XD,

2% n!
obtain the value of Py(x).

Calculate the Laplace transform of t~ /2.

If w is the imaginary cube root of unity, show
that the set {1, o, 0% is a cyclic group of
order 3 with respect to multiplication. '

Define symmetric and 'anti-symmetric
tensors.

(g If f(z)= 21 , calculate the residue of f(z)
z —_—
at the singular points.
(h) Show that
L [f'()] =s L [f(t)] - R0), s > 0.
2. Attempt any two parts :
cosO sin6

(a) Given M= ,

—sin 6 cos6

calculate M1 and M2, Determine the
eigenvalues of M.

Show that every eigenvalue of a unitary
matrix is a complex number of unit modulus,

Show that the set of all non-singular square
matrices of order n forms a group under
multiplication. Is this group abelian ?

2
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8. Attempt any fwo parts : 2x5=10
(a) Evaluate the contour integral

dz

z3(z — 4)
C

where the contour C is a circle with |z]| =3
traversed counter-clockwise.

(b) Evaluate the integral

dx
(%2 +4)

by the method of residues.
(¢) Show that
cos z = cos X cosh y — i sin x sinh y and
d .
™ cosz=—sin z

where z is a complex number (= X +1y).

4. Attempt any fwo parts : 2x5=10
(a) Determine the Fourier transform of

252 ) )
fix) = e*X. Plot fix) and its Fourier
transform.

(b) Obtain the inverse Laplace transform of
2s — 3

F(S)=_2'—'_—
s +2s +2

(c) Calculate the Laplace transform of the
function f(t) = sin 5t cos 3t.
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Attempt any fwo parts : 2x5=10

Show that P_,(x) = (- D" P,(x)
where P, (x) is Legendre polynomial of

degree n.

Using the following expression for the Bessel

function of order n:

5 — K 1 - 2k+n
“(X)zz(‘l) k!(n+k)!(§)
k=0

show that

d
= [x J;(x)]=x Jp(x).

Using the generating function

o0

9 n
g(x’ t) = e2Xt —-t = Eixlzt_
Z n!

n=0

for the Hermite polynomials, obtain the

recurrence relation
Hpo®=2xHp,1(x) -2 (n + 1) H, (%)



dr.ea.¥.-14

T T (st )
| g
R, 2014

wifas fagm
. u.3.-14 ; Wi & nivrdg At
Y : 2 g SfHaT 3% : 50

Tl & Y7 I I § | 9H I % HE I

a7 g & |
1. s gig i Hif . coto
, e
($)ﬁ33ﬁﬁ1ﬁﬁ:2x23m§o=[ ]
I P
Eﬁ?ﬁaﬁtmél
(@) W f(z)= 8= -1

72

Eﬁqﬁﬁaz.wﬁmaﬁm
HIIT SR 7% T T |

PHE-14 5 P.T.O.



() T T F U

n
Px=-—t— 9 _2_p° W s W
2% n! n

Py(x) 1 WH TH T |
(1) V2% g SR aferfea AT |

(8) IR o, THE & AR T &, @ GG

$ife &5 T4 (1, 0, 07}, TH & TOF HI
3 91T O ThiT HE 7 |

(9) wufta i sieemfim SR i afaia i |

(8) fafea fomgall W &M f(2) = 21 &+ rafire
whepira B | e -1

(z) fag Hifve &6
L [f'(t)] = s L [ft)] - f0), s > 0

2. ®IE g Wi HIT 2x5=10

cos® sin (-)J

() fm Mz(—sine cos 0
F fow M1 ok M2 aftwforg ifsie | M &
e AEEE TH hIRkT |

(@) fag $iftm 5 Wre aTTogg *1 TS JFH
TH AT Ay T Bl R |

(M) firg Fifm 6 e A & el FfR o T
avft sgcrEnvie @i g W Tg=E, @g
R} | 1 98 HYE A=A 8 ?
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3. ®1§ g wm hfvu . 2x5=10
(%) S THRA

§
C

1 7 TRefora hifre et e ¢ Immad fewm
4, |z| =3 TRuIfia FW aren g9 R |

(@) srafvre faftr #1 v = = gaea sk
Hifre .

dx
(x2 +4)

0
(m) foag Hife

cos z=cos X cosh y —isin x sinh y

@T%ccsz=—sinz

&l 2 T AY §ET (= x+iy) R |

4. % F T AR 2x5=10
(F) B fx) = H X H FA TR aRepfera
HIT | B fx) N a6 BRA TR H
smw @i |

(@) BeH Fs)= 253

s2+25+2

T 9" i |
() % fit) = sin 5t cos 3t HT ATAH FYIaT
giepfora AT |
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5. i g W HiT 2x5=10

) g it & PL® = D PR®
&l Py(x) Hie neméﬁrr%agqa% I

(@) R n I Fefifad S9a e & S

= K 1 - 2k+n
J“(")=Z‘“ v (5]
k=0

1 39 A ge fag Hifse 6
%[x J1@)]=xJp(x).

(m) iz SgUEl % TH HeH

g(x, t) et e E Hy (o) t7
n!
n=0
=1 3yEn W Frafafea gl wwry
Hp,o(x) =2x Hy,y(®) - 2 (0 + 1) Hy®)

H Hif |
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