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CICICE

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

A June, 2014
PHYSICS
PHE-14 : MATHEMATICAL METHODS IN
PHYSICS-II
Time : 2 hours Maximum Marks : 50 ‘

Note : Attempt all questions. The marks for each question

are indicated against it. Symbols have their usual

meanings.
1. Attempt any five parts : 2x5=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

(e
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following function :

sinl
Z

(z —i)?

flz) =

Determine the Laplace transform of

e 2 sin pt, for p#0, s> 0.
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(d)

(e)

®

(g

2.  Attempt any two parts :

(a)

(b)
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Show that the cross product of two
> o> 2

vectors, A = B x C can be expressed as

A‘i = Sle BJ Ck’ where gijk is an

anti-symmetric tensor of rank 3.

Show that set {1, o, ©) forms a cyclic group
of order 3 under multiplication, where ® is

the imaginary cube root of unity.
Calculate the residue of the function

z
f(z) =

ze

22 +32

Evaluate the following integral :
T
Ie'x xH, (x)dx

given that HI(X) = 2x.

Show that the eigenvalues of a Hermitian
matrix are real and that distinct
eigenvectors belonging to distinct
eigenvalues are orthogonal.

For the quadratic . equation
3x% — 2xy + 3y2 = 4, write down the matrix of
coefficients and diagonalize it. Recast the
equation in new variables and identify the

conic section.

5x2=10



(¢) Obtain the eigenvalues and eigenvectors of

the following matrix :

o
]
o

3. Attempt any one part : 10

(a) Evaluate the following contour integral :

§ z2ea/z dz

C
where C is a unit circle about z = 0.

(b) Evaluate the following integral :

oo
COSX
X +a
0

4. Attempt any one part : 10

(a) Obtain the Fourier transform of the function
_ax?
e .
(b) Using the Laplace transform method, solve
the following initial value problem :

2
‘;gmﬁy F, sin ot, o # o,

andy=0, %}tj—:O att=0.
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5. Attempt any one part : 10

(a) Using the following representation :

2k+n
k
Ja(x) = E (-1 k)'( )

show that

Jl(X) + J3(X) — J2(X)

(b) Using the generating function for Legendre
polynomials :

g(x9 t) = 1 — = Pn (X) tn
J1-2tx + t2 Z_ -
. n=0

show that
2xP ®) +P,(x) =P 1+ Py 1
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1. % giw wm Fifyu - 2x5=10

0 -i

i 0

(%) %W%szaﬂa{g[
i 8 3R U oft |

(@) ffafes wem 1 feaet =1 Buko
HIfT 3R 3% 919 Faru

.1
sz

(z - i)?

f(z) =

(M) p#0,s>07% T e 2 sin pt 1 @
YR 918 HIvT |
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(@) Reme f& @ @R F @ TEEA
- 2 - "
A=BXC$‘TAi=8ijkBjCka;mﬁ
%@mm%,aﬁeijkaﬁ%3wuﬁwﬁﬁ
TR

(®) feamu B 9= (1, 0, o) TH % A Hife
3 g UH R GgE ®, W& o, 1 #

arferenfeia w e @ |
(|) e flz2) = 2ze22 1 o TR
z- +a
#ifse |

(5) frafaRaa qumesa &1 W TiEwRia AT :

(=]

J‘e_xz x H (x)dx
n

If2 fen T B P H 0 = 2x R |

2. Hg 7 W Hfe 5x2=10

(%) fag A 5 & A = 5 SEEE
Tt B § 3R 3w e gwEl % wd
AT TH-GE R AfH & 2 |

(@) femma @i 3x® - 2xy + 3y° = 4 % TUIHI
%1 g Rty ik sae Rels fife | @
Tu S & T it 3R sase e T e
TF afteae I frefia g |
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3. H% TFH WA HIN - 10
(%) FfaRaa s warwa A 7@ Al ;-

f z2ea/z dZ

C
& CU&F T g & R g z=0 W R |
(@) fr=fafea waea = 9@ Tw il

(=]

J- COSX

4. H§ gF W T 10

(%) weA e‘a"zw‘{ﬁi’tmmaﬁﬁq |

(@) s wveor fafy w1 s s @ s
frfafes s o7 qaen # ga IR ;

a’y
dt?

+w§y=F0sinmt,m=#wo

AU t=0 W y=0,%=0 2
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5. 1 g% ¥N HIN 10
(%) frafafea feqo .

2k+n .
k
J(x)= E -1 k)'( )

1 39 EBF?T 7T ﬁl@ it 6
3100+ 530 = 2 Jp(0

(@) g SgUGI & S B

(=]

gx,t) = 1 . ZP (x) t®
V11— 2tx + t2 -
n=0 .
1 I Fd gY g i T
2xPp (x) + P(x) = Py (®) + Py _1 (%)

PHE-14 8 2,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

