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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) A matrix A is not hermitian. Show that 

i(A — A+) is hermitian. 
(b) Obtain the eigen values of the real symmetric 

matrix. 

( 0 1 0` 
A= 1 0 0 

0 0 0 

(C) Ei k  is a totally antisymmetric tensor with 
respect to all pairs of indices. Show that 

E 
1 

• 

1 
• k  A7  • A k  = 0 where A • is a vector. 

(d) What are the requirements to be satisfied 
by the elements of a set G= x, y, z, 1 to 
be called a group ? 
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(e) Show that f (z) = z—z* is not an analytic 
function. 

(f) Locate and name the singularities of the 

zez  
function f (z)= 	 (z—a)2  

(g) Determine the Laplace transform of a+ bed. 

(h) Define the Fourier transform of a function. 
Using this definition, obtain the expression 
for the Fourier transform of an even 
function. 

2. 	Attempt any two parts : 

(a), Write down the matrix of coefficients of the 	5 
equation 5x2  — 4xy + 2y2  =12. Calculate its 
eigen values and use the diagonal matrix to 
write the equation in new variables. 

(b) Define symmetric and antisymmetric 	5 
tensors of rank 2. Show that a symmetric 
tensor A 11  remains symmetric under 
coordinate transformations. 

(c) Show that the cube roots of unity form a 	5 
cyclic group under multiplication. 
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3. 	Attempt any twa parts : 

(a) Evaluate the integral 	 5 

ez  	 dz over a circle c of > a 
z2 	a2 

f  (b) Evaluate 	2 d x 0 x2  +1  

(c) Obtain the Taylor series expansion of 

1  
f (z) 	z — a abut z = 2. 

	

4. 	Attempt any one part : 

(a) Calculate the Fourier transform of the 
function f (x) = e -  a 

(b) Use Laplace transform method to solve the 
initial value differential equation 

d2  y 	dy 
4 	+ 4 y = 4 

dx2 	dx 

5 

5 

10 

10 

with y(0)=0, y'(0)= —2. 
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5. 	Attempt any one part : 

(a) The Bessel function for a + ve integer n is 10 
given by 

00 x  2 k+n 
in (X) = k = (-1)k 	

1  
k! (n + k) ! 0 

Establish the recurrence relation 

—n  Jn (x) In+1 (x) = Jn 1  (x) X 

(b) Expand the function f (x) = x2  in a series of 
5+5 

the form 	An  P„ (x). Hence, evaluate 
n = 0 

the integral 1 x2  Pn  (x) dx. 
-1 
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H1 	 "crfivr 
?Ow-, 2011 

itifffT f4F19' 
11171.-14 : 	O-HI 

71727 : 2 •iu 	 37falTh-177 37T : 50 

TIF : 	Fr* stql ch.. I 31F:iT 	 TIP:14 qq 777 eI 

37v4 ,/41/-1 312f 

ch).i 'rev girrra.) : 	 2x5=10 

(a) 3-TP:O.  A 7N-a 	 t I -ftrZt 	: i (A- Avf) 

I 

(b) Qm ciRciracn TII*17 31 : 

o 1 ID` 
A= 1 0 0 

0 0 0 

3749.  ITF 	cl.; I 

(c) E•  • k Tit t'cichich 171:1) 	511h Tri7ri 	 

ftr4 -0ft 

Eijk Aj Ak = Ot ;•TIT Aj 	-) Tft"q1t1 
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(d) 	 G=( x, y, z, t 	WreT4 rm. 
-Trk 3T-44.4 	qui4131 	Ttglz 	? 

(e) #1-4 cFA 	 : 

f (z)=z— z* dab rciqc;r4ct)     t 

zez  
(f) th- f(z)= (z _ a)2 	T1 f9NiTuf ct) 

34 t .-ta.)151*rT 

uhol a +bect 	17;TR:f tc\ 411t 	(211 (11 	I 

fWTft 410-1 	Tr-T-4 tc\411t i vrorrErr I 74 

yFoTrErr 	3tOrr1' ar t, f 7-6t 	rc-R 10-4 

tc\41clt 	77f ci.) I 

2. 	ch)i T)" 9/77T 	 : 

(a) 4i 	t ul 5x2  — 4xy + 2y2  =12 t 	 5 
31W7 ft171 7Tik 374ff 1TH 4Ra->Foct 

3t1T tqwcri 3Trakt 	 , -1411ct)kul 

-c444 -r-ffat 

(b) .T)fa 	TrIt:ra.  at{ 	1f-C1t141 	 5 
4 	f orrErr f 	I -ftrz   Triti:rd 
A te  F-1 	 TRP:iff teal t I 

(c) f 	fT.  quI-1 	37th-9.  1 	7917, -*-1-zr 	5 
TP:Fq9-0 
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3. 	ch 	siPTch : 

(a) r-iii-ortqc-f 	TI 4 4.4)(1-1 t : 	 5 

ez 
2 	2  dz 	c 	1.z1 > a t 1 
z - a 

(b) r-P-trortgd kimictK4 	'RR 4 (cbol 	: 	5 

f ce 2dx 
0 x2 +1 

(c) z=2 t. 	f (z) - 	1 	cit *711 wt 
z - a 
	 5 

	

4. 	eh 	iTeff sipret : 

(a) 7-4 f (x) = e - a lx1 Ttfftttn4ictt 	i cf.) I 	10 

(b) -0171M (c\t-ticit fqfq ciliuwTk 	 31ft 10 

	

3TW9 	: 

d2Y  -4 clY  +4y =4 
d x2 	d x 

y(0)=0, y '(0) = -2 t 1 
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5. 	c* 	2.177Tch : 

(a) 49' 113Ti* n frig*I7 	 : 	 10 

00 ( )2 k+n 

k 0 

1  
n(X) = 	(-1)k 

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

-WT 7971)7T alt 14-i (I 	 Ufa 444 wfcru 

X 
-1-1" Jn (X) 	Jn+1 (X) = In 1  (x) 

CO 

(b) f(x)= x2 	1917R 	An  Pn  (x) i tcN4 1;1 
n = o 	 5+5 

*ff 	•Wr—A7 I ate, P-p-irciF(51 .1 4-11c41C1 

4 tch(1-1 	: 

1 

—1 
x` Pn  (x) dx. 
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