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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 2019 

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) Obtain the inverse of the matrix : 

m 	0 1 

o

) 

-1 ) 

and determine M2 . 

(b) Determine the Laplace transform of the 

function : 

f(t) = 

595 (B-31) P. T. O. 
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(c) For the Legendre polynomial of degree IL, 

Pn (x), show that : 

Pnoo = (- 1)nP„(-4 
(d) Obtain the Fourier transform of the 

function : 

f(x) = 
{x, 0 < x < 1 

0, otherwise 

(e) Calculate the residue of the function 

f(z) = (
z2 

1 

 1)2 
at z = 1. 

 

If Air is an antisymmetric tensor and B i  is 

a vector, show that AU B iBi  = 0 

(summation convention assumed). 

Locate and name the singularities in the 
finite z-plane of the function : 

f(z) = 
sin g  

z 

(h) Starting from the generating function for 
the Bessel functions of the first kind and 
integral order, show that : 

4(0) = 1  

2. Attempt any two parts : 	 2x5=10 

(a) Determine the eigen values and the 
normalized eigen vectors of the matrix : 

A 
(

-2 —2) 
= 

2 2) 

(f) 

(g) 
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(b) (i) If a real matrix is both symmetric and 

orthogonal, show that its eigen values 

can be only + 1 and —1. 

(ii) Matrix C is not hermitian. Show that 

i (C — Cs+) is Hermitian. 

(c) If w be the imaginary cube root of unity, 

show that the set (1, w, m 2) is a cyclic 

group of order 3 with respect to 

multiplication. 

	

3. Attempt any two parts : 	 2;6=10 

(a) Evaluate the integral : 

r 2x 	dO  
Jo 1+ a cos 0 

by the method of residues when —1 < a < 1. 

(b) Evaluate the contour integral : 

z ellz dz 

around a unit circle about the origin. 

(c) Determine the Laurent series expansion 

for function : 

f(z) 1  

= z2  — 4z + 3 

valid for Izi > 3. 

P. T. O. 
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4. Attempt any two parts : 	 2x5=10 

(a) Obtain the Fourier transform g(k) of the 

function f(x) = C0f2 X2  . Draw diagrams of 

f (x) and g(k) and compare them when a is 

small. 

(b) Calculate the inverse Laplace transform of 

the function : 

F (8) = 
0

2s - 3  

+ 2s + 2 

(c) Calculate the Laplace transform of the 

function : 

{2, 0 < t < rz 
(t) = 

0, otherwise 

5. Attempt any one part : 	 1 x 10=10 

(a) Using the generating relation for the 

Legendre polynomials : 

1  
g (x, = 

41. - 
	

2tx + t2 	
E Pn(x) tn  
n=0 

prove that : 

art-i(x) + (rt + 1) Pn+i (x) = (2n + 1)x PP (x) 

If Po (x) = 1 and P1 (x) = x, show that : 

1 
Po(x) = 2 —(5x° - 3x). 

OD 
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(b) Laguerre polynomials of degrees n and ie 

satisfy the differential equations : 

x 
d2L (x) 	x) an(x)  n,Ln (x) = 0 n   dx2 	 dx 

d2Lk(x) + (1— x)a-Ak (x)  kL k (x) = 0 
dx2 	 dx 

Show that : 

Ln(x) Lk (x) dx = 0 

if It k. 

P. T. O. 
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tit 	t-14 : *ffizet 	.41141414 fttlikrza-m 

RFPT : 2 rfui 
	

airtivm7 	: 50 

: Mit WiT V.  riff 5 	IZ3N1 s1c4v,  3777 	a* 

(1411  ik7 W  ft Ire m-1 t 3rr4 	mei ti 

1. .01 lihr gin wet 	: 	
5x2=10 

(V) r-PirriPsid Wag Thl 9%104 VR1 	: 

M = (1 0) 

M2  V fitthrri 

1 
(14) thog f(t) = 	wwg 	 Vid 

gt 

('1) cat n 	A-4-4agv41, Pn(x), * fe7 

ikr4 wirrwR  

Pri(x) = EirPkx) 
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(T)A-m tg thdff Vi Loittl vcrat -gra' 

W

1

AR 

f(x) = o , 

(3) z = 1 Vi 	f(z) = (z2 -1)2 

a cod Nirtebrcief MINcl 

() * AU \W Nritin Hcf -Ht t 3 B i 

 TCW tirckf 	Rigiv 	B IB;  = 

(ie tichz4 tRPTU WW1 Trf tl) 

2  
(V1) "ch-dff f(z) = 

sin  z 
	cm icii=iinfai 1 

t 4-R1 	 1:21T9i n a * 

dicbf 	r ciaiqt(1 

) 	4) mit qTA srim mow * *Jo kpo 

* A14) 'mil 14 31k1 V-7 Rios a fW 

4(0) = 1 *I 

2. 	* 11TI re 	: 	 2x5=10 

(V) Vvirciflid ailaW * SIR* Tu91 ath 

  3rp19.  itceair 191thErr 

a-4R : 

A'
. 5 -2) 

-2 2 

0 < x < 1 

-tog 

1 

P. T. 0. 
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(1) (i) 	iTT cuto act) Map' ti 4i 	311k 

01114-cm *91 t, 	*liwz 	sta 

371-4119% TER cctei +1 V —1'4l timcl ti 

(ii.) 31T&F c 6Pa 	1 ftrg a VW 

i(C — C+) 	 tl 

(7) trR 0), r. 	aftr fd %mart t, 

fcigiR 	i-rutcicr 0.,0), 0)2 } 	* 

3tT1.9.  cad.  3 girt! tw vistati wig ti 

3. Mit At 	TO c, 	: 
	 2x5=10 

(w) areatz farm apt 8,441 1 ( Th-T 'HA-1MM 

j27t 	dO  
11R richt zit; '74 —1 < 

O 1 + a cos 

a<lt1 

(w)101-4-1 TEN it4).4) 	* arra 

kiiiichcir fle x ell zdz 	NM Pichirriql 

(TT) 	f(z) = 	„ 	 0114 al* 
zh — 4z + 3 

mitt SITEW 	 Izi > 3 * ruk. 
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4 	t wr a : 	 2x5=10 

(V) tocti f(x) = Ca2X2 	HIP te041•1( g (k) 

TITV VINRI f (x) 3-117 g (k) * f ti 	=14 

ab golf a 74 a 3W1 

( -El) VUff F (s) = 	2s 3 	VT orb 41 
82 +28+2 

.91TIR1 tc•41•(1t 1-litchRld if t 

CIO ill 	Olio.  tho7 	t114C1R4 (011•Clt 

tchrild a 

{2, 0 < t < 
f(t) = 

0, 	aPrill 

5. 	W gri 	: 	 1 x 110 

(V) 	Witgi * 74W 141VatI : 

1 
, 	 - 	 Pn  (x) to 

— 2tx + t2  n=0 

WI 	41 1 	f{r4 a *ft : 

nPn_i  (x) + (n + 1) Pn+i (x) = (2n + 1) x Pn(x) 

* Po  (x) = 1 t Pi(x) = x 	Rks 
rw 

p3(x).-1 (5x3 
- 3x) 

2 

P. T. O. 
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(Vf) n 	k tirdi cua ritt Givis 

ACT tiiihkuN *--1 kite .IA4 I : 

2 
x 

dL (x) 
 + (1— (114n (x)  + nL

n 
 (x) = 0 

dx 2 	 dx  

x 
d2Lk(x) 

 + (1 — x)
dlik(x) 

 + kLk (x) = 0 dog 	 dx 

fry 	fef-  : 

Io e-x Ln  (x) Lk (x) dx = 0 

1:irc n k *1 

PHE-14 	 1,500 
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