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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2018 
C.10 A7372 

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 : 	 5x2=10 

(a) Define Hermitian matrix. Show that the 

( 0  — i  matrix A = 	is Hermitian. 
i 	0 

(b) Define symmetric and antisymmetric tensors. 

(c) Show that each element in an abelian group 
is a class by itself. 

(d) Show that the function w = z 3  is analytic. 

(e) Locate and name the singularity of the 
• z 2 

function f(z) = sin 
  
z 
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(f) Obtain the Laplace transform of cos pt. 

(g) Using the Rodrigues' formula for Legendre 

	

polynomials 	P (x) = 
1do 

(X
2 

— 1)11 , 
n 	2n  n! dx n  

evaluate P2(x). 

(h) Plot Bessel functions of the first kind and 

orders 0 and 1. 

2. Attempt any two parts : 	 2x5=10 

(a) Determine the eigenvalues and eigenvectors 

of the following matrix P : 

	

( 2 — 2 	0" 

P= —2 	1 —2 

	

0 —2 	0, 

(b) Verify Cayley-Hamilton theorem for the 

matrix M : 

	

1 	2 3 

M= 2 —1 4 

	

3 	1 1 

(c) Show that set {1, co, (0 2} forms a cyclic group 

of order 3 under multiplication, where w is 

the imaginary cube root of unity. 
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3. Attempt any two parts : 	 2x5=10 

(a) Using the method of residues, show that 

2n 
f 	dO 	2n 
j 5-4cos0 3 
0 

(b) Obtain the Taylor series expansion of sin z 

about z = 
• 

(c) Evaluate the integral 

3z 
 9) 

over the circle I z = 

4. Attempt any two parts : 	 2x5=10 

(a) Calculate the Laplace transform of t2et. 

(b) Calculate the Fourier sine transform of the 

function 

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

(c) Solve the initial value problem using the 

method of Laplace transforms : 

y" - 2y' - ay = 0; y(0) = 1, y'(0) = 7 
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5. Attempt any two parts : 	 2x5=10 

(a) Using the generating relation for Legendre 

polynomials 

00 

g(x, t) = 	1 	= E Pn(x)tn  
1/1 - 2tx + t2  n=0 

obtain the recurrence relation 

(2n + 1) x Pn(x) (n + 1) Pn+i(x) n Pn-i(x) 

(b) Use Rodrigues' formula for Laguerre 
polynomials to generate L 4(x). 

(c) The expression for Bessel function of the 
first kind and of order n is given by 

1  ( xj2k+n 
Jn (x) = E 1)k  

k!F(n+k +1)(2 
k=0 

Show that 

A,n[
d  

dx  12k  1111k2" = 
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T)z.  mit RR 007 NR/-o-  5giq * 37* dff Effsd ft 77 
A e 9 370 0101.41 3Wf / 

rew ITRITe*ftg : 	 5x2=10 

() 	c aTraz  *t trftwin 4A‘ I 

144-iWai aTrazX141 : A = 
- 

0 

tr111i att 714-tisi 	*r trftiTrEcr d'AR I 

(Tr) Riz trf* -1* 37-4-4t -friKg 	5k-ct) 31-444 

TErzi4TTit 

(Er) -1:44 *AR i* c w= z3  ic‘)14 ,:t) t I 

(4
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15m. f(z)  sin z2  
z 

dtichl RTIT elclIR 
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N) tb-aq cos pt *1' 	 ttN7 I 

(g) (s)‘7114 ArTO i fly tr447-T 

n  1  d 
Pn (x) = 	(x2  - 1) 11 	d'iti)11 

2n  n! dxn  

P2(x) 	itictri *ENR I 

3{1K1 	arR 31211T 	* 	tb-d91 

*3 	41I.I 

*rf4R 	 2x5=10 

airaw 	P * 	alTikgrrrq 

Tff *tf* : 

2. 

() 	Pi-ifZiRsa 

3TE411-414it41 

2 - 2 

-2 1 -2 

0 - 2 0 

(w) aTr-am M 3r4 	kictilf40 

1 2 3 

M = 2 -1 4 

3 1 1 

(T) fitiZ Af47 	tiscciel (1, co, co2) !.1uH 	37ert4 

i1 	 3 iii 119N W. 	 t 	e *chli WI" 

iffireA-ff 	t I 
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3. TYi I1FT lrrI *tf* 	 2x5=-10 

() ardittZ f4fir Tr 3i-11 41 w Riz .ttf4g 

27t 

	

dO 	27c 
5 — 4 cos 0 3 

0 

(w) z =!it  i 3r1W sin z T Zrlt 	31uR 3rm 

Aftg 

(TO 1 IzI = 4IR tiiiicho 

f  3z  

(z 2  + 9) 

WITH Vff *tr4R I 

4.  2x5=10 

(T) t2et 	Villt 1411'4)61 *INR I 

Tb--e-4 

ftx)=C" a>0,0<x<. 

ltit4 ITTF 	IiikchiCI WAR I 

(TI) 	-rErRI  	3Rftrr 	144-1 	 

auft Irrq BriFtt *INg : 

y" — 2y' — 3y = 0; y(0) = 1, y'(0) = 7 
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5. 	 e 	: 	 2x5=10 

(W)  	c-R A-4W T 

00 

2tx + t2 =E Pn(x)tn 
1  

	

g(x, t) =  	

n=0 

AST 	 7qt %T 31R 

cA 	 : 
(2n + 1) x Pn(x) (n + 1) Pn+i(x) + n Pn_1(x) 

(N)   	tr4117 	w sMe1I 

L4(x) API Atr4R I 

(iT) 312T SIchIt 311.( n ch)fa   c 	T eelAct) 

14,1 	Tu Rii 7rm : 

00 2k+n 

Jn (x)= E (_ 1)k 
	

1 	x 

 k! 	+ k + 1) 2) 
k=0 

Riz*If4R i : 

x-n  F— {xnJn  (x)d = Jn-1(x) . 

Ldx 
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