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00 

Term-End Examination 
O 
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. 

1. 	Attempt any five parts : 	 2x5=10 

(a) Define a unitary matrix. Verify that 

0 1 
o- = (1 o) is unitary. 

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

d 
that the Fourier transform of —

dx 
is ik g(k), 

provided all integrated parts vanish at 

x—> 	. 

(c) Determine whether the function f (z) = eY 

(cosx + i sinx) is analytic or not. 

(d) Obtain the Laplace transform of the function 

-Peat where a is a constant. 
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Express f (z) = ( z*)2  in the form u (x, y) + iv 
(x, y). 

Show that {1, —1} is a subgroup of the 
multiplicative group { 1, i, —1, — i }. 

If PO is an antisymmetric tensor and B1  is a 
vector, obtain the value of PO B B j. 

(summation convention assumed). 

(h) The recurrence relation for the legendre 
polynomials 	P n(x) 	is 	(2n +1)x 
Pn(x)= (n + 1) P n +1  (x) + n P n  _ 1  (x). Obtain 
P2(x) given that Po(x) =1 and P1(x)=x. 

2. 	Attempt any two parts : 	 5x2=10 

(a) For the matrix 

A = 

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 

eZ  dz 
integral 1)c (z2 

 —1) 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 : 

,m*O. 
z2 +2z+2 

(c) Obtain the Laurent series expansion of 

ez  
f (z) = (z-1)2 about z =1. 

	

4. 	Attempt any two parts : 	 5x2=10 

(a) Obtain the Fourier transform of the 
function : 

f (x) 	
0 < x < 2 

0 	x >2 

(b) Obtain the inverse Laplace transform of 

1 

(S — 1) (s2 +1) • 
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(c) Show that the Laplace transform of the 
second order derivative of a function f (t) is 
given by L [ r (t) [ = S2  L [ f (t) [ - S 
f' (0) - f'(0), S > 0. 

5. 	Attempt any one part : 

(a) Bessel functions of integral order Jn  (x) are 
obtained from the generating function 

exp [x2  (t lili - 	in (x) tn  
n= - co 

Show that cos (x sing) = Jo(x) + 2 

00 

I J2 K (x) cos (2K0) and  
K=1. 

rtr 
J0  (x) = 1 — j cos (x sine) do. 

m- 0 

(b) Using the generating function for the 
Laguerre polynomials Ln(x), 

xt 
co e  i-t 
	 - 	Ln(x)tn ,Itl<1 derive the 1 -t n----0. 

recurrence relation (n + 2) L0  + 2  (x) = 
(2n +3-x) Ln +1  (x) - (n +1) Ln(x). 

10 

PHE-14 	 4 



11170.-14 
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	TRIATI• 

f4711:e1T, 2012 

le-6W ref 011 

T11-.7W.1.-14 : 	 11 U I di 

	 : 2 eiE/ 	 3-7-fg7WM7 37T : 50 

2: 	P.977' 51q1 ch .  l 3T)W Slq-1 	afw 	 7T e I 

307-4 3774 	370 el 

1. 	ITM : 	 2x5=10 

(a) -kr--*--W 3TPT 	LIFOTTEIT t-14 I k-icilRicf ch 

o-= 
 (

0 1 	 
1 oj -) -kr-WW Wait t I 

(b) aTigf (x) 	Tft4 	g (k) t -ef ft=r4 	fm 

d f 
c4 I cl 	g(k) t irk143 Wfichrrici 

ITT 	Tr-{ 	Ala 

(c) fff4ffta.  chi f*- Trif 4hc1-ff(z)=0 (cosx+ i sinx) 

fcR(Kacri t zrt 	 
	 ,  	 

(d) t2  eat 	tc\t-licit LiRchrrici 	‘311 

a 	-I- 	t I 

d x 
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(e) f (z) = (z*)2 	u (x, y)+ iv (x, y) k Tcr fa -d I 

(f) #1-4 ch rt {1, —1} qui-licHer) WO.  

- 	- } -TT \ill d4k1-0 t I 

(g) 1 	 Al] is 	 t 	Bi 	lifT4T 

Ail Bi  Bi 	171.9.1317 e0, (7T1" 4.bol 	 

(h) 	 "Flt /311 (x) . 177119.  4Giq 14-irorocf 

t : 

(2 n + 1) x P n  (x) = (n +1) 13  +1  (x) + n pr1-1  

(x) P2(x) LiRchrod 	41-- 	(x) =1 AT 

x f7IT t I 

2. 	ch)i 	9.1Trf cb••  : 	 5x2=10 

(a) 1•1 4--1iiiroo 3-1WF A k 	3174ff ITIff 3-17)7 

izrk7 31iff cf; : 

(0 -i) A= i 0 

ft:r4 	3174ff :rkkrr 

(b) f mZ 	 faytrTit 317&ff 3747 79' ciftkircleh 

t I 

(c) fI 	 11 • rah 3TT— 	ttull 	 n Gil 

99114-14 0141 Wale 	 c=1.) Try 
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3. -41t IT : 	 5x2=10 

(a) f4t1T 	--1 it1.141 ...7 F-14-ircifivci .i4-iichri 

Liitchroci .-1 : 

4 	ez  dz 	,,, 
zWC c't) .M1744 11IMTFIT 7 z=2t I 

lic ( z2 -1) 

sin 1-1 ) 
(b) 410.f 	z , m  # 0 	circolcti at 3T-4--dw 

z2 +2z+2 

	

WE fTET17:rf 	at 39* 9111( -4-ffq I 

e

z-1)

z  
(c) z=1 %-5rf-d f (z) - 

( 
	2  .Ti Q-Rd  at ylit  

3rrErwl 1 

4. 	"Itt"ITFTWI: 

(a) P-14-irringcf 1:57'ff 

5x2=10 

{1 0<x<2 
f (x)5 0 	x >2 'Wl(R4t.‘41ciCSTMW11 

1 
(b) `"•f (S — 1) (S2+1) T -711,:i71 t‘Liicik 
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(c) fu -4 ct i 4,01 f (t) 	fgalzf 	3T-d-W07 

tc-iidt 	 t : 

L [ r (t) ] =S2  L [ f (t) ] - Sf (0) - f (0), S > 0 

5. 	'crW ITN 	 : 	 10 

(a) Tuft Wzqr- 	 -14.-1 (Acr 

	

ch 410'1 14 TO f*zrr v1 I d 	t t: 

00 

	

(t  - _)] = I 	(x) tn  exp 
n= — co 

CO 

cos (x sin0) =Jo  (X) +2 1 K (x) cos (210) 1   

ath J. (x) = -71-r  f; cos (x sin0) dO 

(b) (11;) 	Ln(X) 	th-07 

xt 

e 1-t 00 

— 	Ln(x) tn , I t < 1 
n= co 

1 -t 

-wT -14-1 	(gcr 139--Trqf 44.4 9--ecr- 

: (n + 2) Ln+  2 (x) = (2n +3- X) Ln  +1 
(x) — (n +1) Ln(x) 
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