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8 BACHELOR OF SCIENCE (B.Sc.)
g Term-End Examination
o December, 2012
PHYSICS
PHE-14 : MATHEMATICAL METHODS IN
PHYSICS-III
Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. The marks for each question are

indicated against it. Symbols have their usual meanings.

Attempt any five parts : 2x5=10

(a) Define a unitary matrix. Verify that

01
=11 o)1 unitary.

(b)  If the Fourier transform of f (x) is g (k), show

d
that the Fourier transform of % is ik g(k),

provided all integrated parts vanish at
x—+ o,

(c) Determiné whether the function f (z) =e¥
(cosx +1 sinx) is analytic or not.

(d) Obtain the Laplace transform of the function
t2e where 4 is a constant.
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(e) Express f (z) =(z*)? in the form u (x, y) +iv
(x, )-

(f) Show that {1, —1} is a subgroup of the
multiplicative group { 1,1, -1, —i b

(g) If Al is an antisymmetric tensor and B;is a
vector, obtain the value of AY B; B;.

(summation convention assumed).

(h) The recurrence relation for the legendre
polynomials P (x) is (2n+1)x
P.x)=(n+1) P ,{ (x)+n P, _4 (x). Obtain
P,(x) given that Py(x)=1 and P;(x)=x.

2.  Attempt any two parts : 5x2=10

(a) For the matrix

0 -i
A=li o0
obtain the eigen values and the eigen vectors

of A. Show that the eigen vectors are
orthogonal.

(b) Prove that the eigen values of a hermitian
matrix are real.

(c) Show that the set of all non-singular square
matrices of order n forms a group under
matrix multiplication.

Is this group Abelian ?
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3. Attempt any two parts : 5x2=10

(a) Using the method of residues, evaluate the

e’ dz
integral 95(: (?:i')‘ where C is a circle such

that z=2, traversed counter clockwise.

(b) Locate the singularities and poles of the
following function and name them :

. (1]
sin |~
z ,m=0.

22 +22z+2

(c) Obtain the Laurent series expansion of

f@@) = (:1)2 about z =1.
4.  Attempt any two parts : 5x2=10
(@) Obtain the Fourier transform of the
function :
1 O<x<2
flx)= {o x>2

(b) Obtain the inverse Laplace transform of

1
(5 1) (s*+1)-
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Show that the Laplace transform of the
second order derivative of a function f (t) is
givenby L[ f"(t)] =S?L[f(@#)] - S
f©0)-£(©0),S>0.

5. Attempt any one part :

(a)

(b)
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Bessel functions of integral order ] (x) are
obtained from the generating function

o3 £ e

n=—oo

Show that cos (x sin8)=] (x)+2

Z Jak (x) cos (2K8) ,ng
K=1

Jo (x) = % J(;T cos (x sinf) de

Using the generating function for the
Laguerre polynomials L _(x),

= Z Lo(x)t",|t| <1 derive the

n=—oc

recurrence relation (n+2) L., (x) =
(2n+3-x) L, (x)=(n+1) L_(x).
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wue3.-14

fag= Tae (Stuad. )

L EIGEUHE 1
feawr, 2012
wifae o
Wuad.14 : sifaet ¥ wfordta faftat-m
qHYg ;2 g2 S7feaad 3F : 50
He: @t T FI TOF FT & ok 3qF A 7T T &
yatel 3 3797 G o7¢f &1
1. I e oW Y 2x5=10

(a) Ufersh erregg w1 aftum fod | wenfia Y

01
o=(1 O)@mw%t
(b) IR f(x) FT A TR g (k) & O fog w5
%?ﬂ}fﬁﬂmmg(k)%ﬂﬁwﬁwﬁm

T x—> £ o WW@W%I

(c) fruifta i fof 91 ®e f(2) = eY (cosx +i sinx)
foreifiren & =1 el

(d) e 2 e H AR TU IAEHET B, SRl
aWW%I
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© f@=E)2Hu y)+iv(x,y) H e E fag

6 fag wfF 1, -1) TEEE 99
{1i,~1, —i}) T TH ITEE 2|

(9 df Al TE s = ¥ o B, T whew
1 All B, B, %1 HH ¥ Y, (@ Feherd W
TIH H T 1)

(h) WI=g STl P, (x) 1 TTgfa Wy frfatan
T
@n+1)x P, ())=(1+1) P,yq () +n P, _,
(x) Py(x) "Rafad #¢ Fafed Py (x)=1 3ii

P, (x)=x e B
2. W wmw 5x2=10

(a) Tr=fafaa smegg A & fau smeia 9 emeiw

TG IH
0 —i

Az(i o)
fag ¢ fr i wfew wifas #1

(b) g T for 2 strge & o A ATt
BAE I

() Tag ® % oo A ¥ T B n 9
Al ST = STl & T O e

ST R | AT W et WE §?
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3. WIEAAFH: 5x2=10
(a) orafae fafu &1 yam s Frefafas aaea

gferfera #1 :
Zd .
‘;’C (Zz_lz) el C & amTad @i T 99 2 =2 R
. (1
sin | —
(b) e 2) myo fafasa iR sdaw
2242242
w1 fraio w3 37 Y sl |
© z=1%wff(z)= (;1)2 F1 el i waw
TTH WY |
4. RIS WL 5x2=10
(a) TrafafEa wem
1 0<x<2 ) ]
f(x)S{O 4 > o F1ERA TR T H

1
(b) ®I (5 1) (52+ 1) T FhH ATIH IR

YH S|
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(c)

fag & ff wer £ (1) & fadta Ffe samew
F1 AT w9 Frefafed ©
L[ f () ]=S*L[f()]-Sf(0)~ f(0,S>0

5. IS Weh YT &Y : 10

(a)
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quiter shife aret s5e we | (x) B Frafafad
e e A g fRar S R

w32 £ e

n=—®

fag =Y f

cos (x sinf) =] (x)+2 KZ Jax (x) cos (2K6)
=1

3R Jo (x) = -11; J(;T cos (x sin6) dO |

MR §gUEl L (x) & S e

xt

e 1-t
1-t

= Y Lp(x)t",|t|<1

n=—o

1 34 X Frfafeas g g6y s

F:(n+2) L ,, (x) = 2n+3-x) L
(x)—(n+1) L, (x)

n+1
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