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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) Prove that the eigen values of a Hermitian 

matrix are real. 
(b) Prove that a symmetric tensor Ail remains 

symmetric 	under 	coordinate 
transformations. 

(c) Show that Z2  is analytic throughout the 
complex plane. 

(d) Determine the Laplace transform of teat. 

(e) Show that {1,— forms a cyclic group 
of order 4. 

(f) Locate and name the singularities of the 

e
yz  

function 	 
(z + a) 

2 
Show that :f

1 
 P2(x) [P0(x) + P2(x)] = 

_ (g)  
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2. 	Attempt any two parts : 
(a) Obtain the eigen values and eigen vectors 

of the 2 x 2 matrix 
 1 1 
1 1 

2x5=10 

(b) For the quadratic equation 

2x 2  ± 4x y—y 2  =6 , write down the matrix 

of co-efficients and diagonalize it. Recast 
the equation in new variables and identify 
the conic section. 

(c) Enumerate all the symmetries of an 
equilateral triangle. 

	

3. 	Attempt any one part : 	 10 
(a) Evaluate the integral 

x2  d x 
Jo (x2 

—a2) (x
2 —1)2 ) 	a,b >0 

27z- 	do 	2,r 
(b) Show that '0 5-4 cos 0 3 

	

4. 	Attempt any two parts : 	 2x5=10 
(a) Calculate the Fourier sine transform of the 

function 

f(x)= e ax  a > 0, 0 < x < co 

(b) Using Laplace transforms, solve the initial 
value problem 

dt2 	 dt 

d2 y 	+ 2 
y = cos cot where y = yo ; 

dy 
= V0 

at t =0 
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(b) ri i tco-iid on rare r371t11 	 ct 

zlifq Trri TiTr-fErr 	Sri 	: 

,42 „ 
y 
	+co2  y = cos wt 
dt2  

\-11 t =0 717 y = 	
dt 

dy 
	v0 	i 

 

(c) F-1--ircir(5cr 701 	VITT 011-Q11ti .eco-ii-ff-T 

Fri d c 	: 

{2s +61 

s4 

5. 	"crW 1̀1171-  ct) 	 : 

(a) cs ,..7114 	 Lbc1-1 1J-1 	(.1cf t : 

g(x,t) 	
1 

	

— 	pn (x)tn ,Itl<1 

(1-2tx+t2 ) 2 n=0 

fq-urq : 

2x Pin (x)+Pr, (x) = Pin+i (x) + Pi n-1 (x) 

(b) ".q1Tql 	A-Ich 	F-1--irrirtqci t : 

= H —t 

n=0 
,(x)

n e2xt-t2 	c's 
n! 

oiRichli 44'4 : 

2 

5 e
—X 

H n  (x) H m  (x)dx = 2nn ! ,rrY2  8n,m 

CO 

10 
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(c) Find the inverse Laplace transform of 

j-  2s + 61 
1 s4  

5. 	Attempt any one part : 
(a) The generating function for the Legendre 

polynomials is give by 

1 
g(x, - 	  t) 

	

1 1/2 	p n  (x)tr  dtH 
{1-2tx+t21" 	n=0 

Show that 
2 x p'n (x)+Pn  (x) = Pi n 	(x) + Pin-1 (x) 

(b) Using the generating function of Hermite 

e2xt t2 = 	 to 

n=0 
Hn(x)— 

n! 

Prove the orthogonality relation 

e-x2  Hn(x)Hm(x)dx=2n  n! 26n,m  
-00 
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rc14111 tIldchVi*) 

fl,11.C1 TRIATT 

ktii-Gi.t, 2013 

1419W f-dgrff 

: 	 4 ru 	cila faNzif- II 

qAiel : 2 7 	 37faTT-177 3iT : 50 

: 	3 J ch ./ 31F;)W 	3.1rW UTT*. 	Irk 	e/ 

3P74 (11H1-ei awe, 

1. 	taw 'gm crA : 	 2x5=10 

(a) #14 Tfrit aTr-&ff 37Tr9.  Trri aR-cif'cic) 

	 t I 

(b) ftTZ ciA 	on Wrf-rrff 	Aii f-Rqtion 

(C-11 t 1 

(c) fez -4 fW Z2  Tifmn (-1 4-11(1 -ER Folk 	FT* t 1 

(d) te at WT (111-(11(-1 (co-Ildt T9Tt 1 c4 	 I 

(e) -ktgrk- 	11,-1,i,—il WE 4 TM R-T 

TrickTt I 

	 eYz  
(0 Lhoi Faicoff fiqftur 	 

(z + a) 

9 1 
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(g) 	: 

J P2 (x)CP0(x) + P2 (x)] = 23 
-1 

	

2. 	4W1 ch": 
	 2x5=10 

1 1 
(a) F-H-IrciFt_qd 2 x 2 31-r—o- 1 1 t317)7"47  

ff Titw 51141 	1 

(b)TI 	 2x2 +4xy-y2 =6 ' 1113t*-1 -f 

31-Edi7 	3-t{ dti0ni racnuil . tr--4R 
=44 -4 -,R7 	at{ cicl 	rch 	 

	

ml  	t 

(c)     m11- 	 I 

	

3. 	q.ch `1-T1IT 	: 	 10 

(a) F-1 4---IFQ-irocr   4Robrod cf," : 

x2 dx  
o (x2 _a2 ) (x2—b2 ) 
	a,b > 0 

(b) {l 	
r 2n. 	de 	_ 2,r 
 5-4 cos 0 3 

	

4. 	ITITT ch : 
	 2x5=10 

(a) 	F-1 4-iroroci thril ITTThS74 	.tc\LIIcR 1;117T ch : 

f(x) 	; a > 0, 0 < x < CC 
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