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BACHELOR OF SCIENCE (B.Sc.) 

rl 	 Term-End Examination 
CV 
•zzt- 	 June, 2012 

O 	 PHYSICS 

PHE-14 

 

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) Show that the following matrix is 

hermitian 

0 — i 0 

A= i 0 — 

0 i 0 

(b) Write down the quadratic form of the 

following matrix : 

a2  — ab 

— ab b2  

(c) Show that f(z) = z2  is analytic throughout 

the complex plane. 

PHE-14 	 1 	 P.T.O. 



(d) Vector Ck  is expressed in terms of vector A, 
and B] by the following relation. 
Ck= El  k  A, Bi  where E, k  is a totally 
antisymmetric tensor and ij k =1, 2, 3. Write 
the expression for C3. 

eaz 
Obtain the residue of 	at z = a. 

(z — a)2  

Determine the Laplace trnasform of t eat 
Obtain the Fourier cosine transform of the 
function : 

f (x)=C 	0<x< 7'72  

= 0 	x > -
2 

Where C is a constant. 

(h) Using the recurrence relation for Besssel 
functions, show that : 

11 J,, 	(x) = Jn+i (x) 

J. (x)= — Jo(x) 

2. 	Attempt any two parts : 

(a) Determine the eigen values and eigen 	5 
vectors of the following matrix. 

(1 1) 
(1 1 )• 

(e)  

(f)  

(g)  
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(b) (i) Show that the set of real numbers form 	3 
a group under addition. 

	

State the symmetries of an equilateral 	2 
triangle. 

(c) Show that the Kronecker delta function is a 	5 
mixed tensor of rank 2. 

	

3. 	Attempt any two parts : 	 5x2=10 

(a) Evaluate .1 
cos  x 

dx 
- co X2+ 4 

3Z  
(b) Evaluate (Z2 9  ) over the circle 	=4. 

(c) Obtain the Taylor series expansion of sinz 

about z = 1/2 . 

	

4. 	Attempt any two parts : 5x2=10 
(a) Find the Fourier transform of the Gaussian 

function f (x) = e- a22 

(b) Let F(s) be the Laplace transform of f(t) for 
s>a. Show that F(s - c) is the laplace 
transform of f (t) ect for s > a + c. 
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(c) Solve the following differential equation 

using Laplace's transforms 

d2 x 
	 kx =0 
d t 2  

x(0) = xo  

dx 
I 	

—0 

dt t = 

5. 	Attempt any one parts : 	 10 

(a) Using the representation for Bessel functions 

co 
In  (x) = 	(-1)k 	

1 	x k+n 

k = 0 	k !(n + k)! 2 

4 
Show that J1(x) + J3(x) = Y J2  — (x). 

(b) Using the generating function for Legendre 

polynomials 

g (x, t) —  

 

1 

 

CO 

— 	Pn (x)tn  
n = 0 

   

 

— 2tx + t2  

 

Show that : 

(2n +1)xPn(x)= (n +1)Pn+i(x)+ nPn  _ 1(x). 
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1. 	 a.)-k : 	 2x5=10 

(a) #14 cf," 	4-16 rod 3Tro6 trrit t 

0 — i 0 
A= i 0 — i 

0 i 0 

(b) 3-Tro 	fgErral Trgrztra F:f  

i

a2  — ab) 

— ab b2  

(c) flogWI fwf(z) = z2t -Pfizrar 	TR kC• 4ch 
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(d) 7=frKT Ck  TIt7f Ai  at 	‘-K'i 1-14-iroluci 

4ci.K gRI 	-f*z1T 	t: 

Ck  Ei  k  Ai  Bj 	 Ei  j k 	') TrfazET 	1-1c1 

t 	i j k =1, 2, 3 C3 	\rich fffd I 

e az 
(e) z =a -97  	31--d-F7t -51-Rr ch 

(z — a)-  

(f) teat 	*F T11--(4 	tch cicI ch 	1 

(g) 141(11 : 

f (x)= C 	0 < x < 71/2  

Tr 
= 0 
	

x > —
2 

cif TEFT 	LI 1 c-R 51141 	, 	C 

t-  I 

(h) Lhoi 	-a-9771ft (-citT 

(
Jn 	T;i  (x) =1,1-1 (x) -E1-4-Thrr 

#1-Z 	: J, (x)= — 	(x) 

2. ch 4h/77T : 

1 1 
(a) F-1+-1 Srirted 3Traff 	 3Tql-17 ITN at 	5 

31-71-a Tit 71 317ii 
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(b) (i) 	WI ft.  Atm cot) 	fltt:r44 	3 

	

ATE* alti tiv 	t1 

(ii) 711;T4Tif-A-p -*-111-44-1 	 2 

(c) 1-46 	f-* T1-47 r-e.1 4)01"Ire 2 cm-a 1 	5 
f1=M 	tl 

3. 	ch 	;WW1 : 	 5x2=10 

(a) f-p-ikifisid koilch(-1 	T 	1 4 : 

f  cosx  
dx 

2.1.x2+ 4 
 

(b) .1 4-11c41 rf 	1 147 4 tct) 	cb-k : 

3Z  

(Z2  + 9) s21 $1  C 	=4 t I 

(c) z = 'Tr/2  vd sinz TT ZMt 	51t11( 3117E 	I 

4. M7)1I77T : 	 5x2=10 

(a) flidkilel 	f (x ) = e— ct2  x2  

3117 

 

-0I 

(b) "IR 4 f S > a % ir1f(t)T .11 111:( 	 

F(s) tl ft4, 	f s>a+ctirif(t) ect -*1 

	

tc‘'LlicR 	—c) t I 
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(c) tco-Ild( 	z-crzh-rr 	 3T—d-WF 

-1 441chkul 	 : 

2 
an d 
	

+ kx =0 
dt` 

x(0) = xo  

dx 

dt It= —0 

5. 	ch 	ILIPT 	 : 

(a) ATI0.  410-1 	: 

00 1 	(X )2k+n 
in(x)  _ 	( 1), 

k 	k !(n + k)! 	2 

fq-zc4 1 : 

4 
J1(x) JO) = 	(x)- 

(b) c1vil 	-1 q1g t zilch Lbc-•i : 

1  
Pn (x)tn  

11— 2tx + t2 	n = 0 

—r -3-9-7Trrrc,-7fTrch. 	: 

(2n +1)xPn(x)= (n +1)Pn +1(x) + nPn  _ 1(x). 

10 
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