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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2020 

PHE-14 : MATHEMATICAL METHODS IN 

PHYSICS—III 

Time : 2 Hours 	 Maximum Marks : 50 

Note : (1) Attempt all questions. 

(is) The marks for each question are 

indicated against it. 

(iii) Symbols have their usual meanings. 

1. Attempt any five parts : 

(a) Show that the matrix : 

M (0 

i 0) 

is both hermitian and unitary. 

(b) Obtain the Laplace transform of the 

function f (t) = t. 

2 each 

P. T. O. 
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(c) Show that : 

d 
--,-- 

 dz 
sin z = cos z 

(d) Using Rodrigue's representation for 

Hermite polynomials : 

Hn  (x) = (-'r' -( 

 dxdnn 

determine H2 (X). 

Determine the domain over which the 

2  function f (z) 	
z 	

is analytic. 
z2  + 2 

Write down transformation law obeyed by 

the components of (i) a contravariant 

tensor of rank two and (ii) a mixed tensor 

of rank two. 

Does the set of all non-negative integers 

(0, 1, 2, 3, 	 ) form a group under 

addition ? Explain 	 

(e) 

(g) 
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(h) Obtain the Fourier transform of the 

function : 

1, 0 < x < -11  
f (x) = 	 2 

0, x> ! 
2 

2. Attempt any two parts : 	 5 each 

(a) Determine the eigen values and the eigen 

vectors of the matrix : 

A= cos 0 sin 0) 
(— sin 0 cos 0) 

Show that the dot product of two 3-D 

vectors is a scalar. 

State the four conditions to be satisfied in 

order that a set G = {x, y, z } endowed 

with a binary law of composition of its 

elements forms a group. 

Show that the set of all non-singular 

square matrices of order n form a group 

under matrix multiplication. 

P. T. O. 
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3. Attempt any two parts : 	 5 each 

(a) Obtain the analytic function whose real 

part is : 

a (x, y) = ex cosy 

(b) Calculate the value of the contour integral, 

z dz  
(z _ 2)(z2 + 9) 

where C is a circle defined by Izi= 4. 

(c) Obtain the Laurent series expansion of the 

function cos z— in the neighbourhood of the 
z 

singular points and calculate the residues. 

4. Attempt any two parts : 	 5 each 

(a) Obtain the Laplace transform of 

t cos pt. p x 0. 

(b) Calculate the inverse Laplace transform of 

the function : 

F ( s) 	 
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(c) Obtain the Fourier transform of the 

function : 

f (x  101 xx aa  

6. Attempt any one part : 	 10 

(a) Write down the Legend's :6 differential 

equation. 

Hence prove that for the Legendre 

polynomials of nth order Pn  (x) and mth 

order Pm (x): 

f+1 Li  Pa  (x)Pnt  (x)dx = 0, if m n . 

(b) Bessel function of the first kind of order m 

is represented by : 

jfft  (x) 	rik 	1 	
■ )21inn 

X 

kat° 	k !r (m + k + 1) 2 

Show that : 

J i (x)=
t

— X 2  COS X 

2 

P. T. O. 
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t-tictch (*. 	) 

tiftER 

V;2020 

*RW4:14 : OW* 	 

WWI : 2 true 	 aftrth717 3iTi : 50 

: (i) 	TIVff rd a. 	qi 

00 swig) srn * 	fcR TR ti 

milca * . 374 twit aTti tl 

1. 	rtfw Jim q 	: 	 IrFlw 2 

(w) fwg 	fw ailoco : 

m  = (o -i) 
i 0 

.frit 314R t*-w *91 
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(N) 	1 (t) = t 	Tx#Irff tc'slat 31171 

	Attl 

(IT) ffla 	t( fq : 

 dz sin z = cos z 

(st) 	 s 	14e agvc1 * t 	r14 	M 

4M 41'f iii 

Hn  (x) (—ors ex2 dxfinn  (e_x2 ),  

H2 (x) Vi fitikur 

(W) 311 3Itdaii fitiftur m—IFTR ,3141 • Loci 

f z) 
2 Z 	r • 	s 

1 
z2 + 2 

(q) (i) 	e 2 * Mlrnvftcml a- Ht, 

ch.n. 	 2 * 1i151 -4i * TIZA R"f 

39-cni—ed tw-iirituf f1411 	 

P. T. O. 



1 , 0 < x < —
n 

2 

x > — 
2 

f (x ) 

( 8 1 	 PHE-14 

(u) ii *Tr * 	Tr4 	T1 *tract 

(0,1, 2, 3, 

e4R1 

} 	Taw tai 	? Trwrr 

(*) 14-1 ei tact m)(14 	tfiff4 	 3FRI 

: 

2. VW* lITTI VT-4‘ 

  

m ch 5 

(MT) r1sjfrnscf aTrey 	317119' ITNY 

aircilvf-TqfY 	fittrur 	: 

cos 0 
A= 	

sin 0) 

- sin 0 cos 0 

(m) fu-4 mr-AR fw 	af4 vrce atcvf 

j 	[-NKr' w 3 	z 	af *I 
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(7T) 	 G=tx,y,z 	rAtictl diciqcf '01 

fizrn-itrruffm-rn,Rw -fpy 

9T 	tic fUR airdTz1V 'WT -srfroT 

fat feta clariiq 	oll0t6 

	

ml2 n 	1141 ceicstoiuliq • -4 

agate %-7 tiricf TCW tots trdt ti 

3. 	Tim garzw14 

  

Mulch 5 

(MT) rggrlrwen get 3Ircff 	r 	Atm( 

awl cich WIT u(x,y) = ex cos y tl 

(I§) • tieum : 

A 	z dz  
i(z-2)(z2 +9) 

tq, 	cid -wiNtz   c, 

Izi = 4 	 ATOt ytt *I 

P. T. O. 
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(7i) fdr I 	efrsail * 3ifaft wrq con "wr 

	

Cl~tl *ft 3rciR 3181 wifwg 	sicifc 	1 ti 

Tram 

4. VW Ai' 'aim Ti 	: 	 si ch 5 

(w) tcospt,p # 0 VI Ciltfilti Walt TM 

SRI 

(B) 4+c1 : 

	

F (s) — 	s  +  1-
0 + S2  — 6s 

ce-pt04 (11411ti tv%4Mt 4 4) (Id 	14,1 

(7) th—dff : 

	

f (x)  110 	<a ct  

	

tkrtti tcoa t 	gaNto 
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5. 	.11-w cm 	: 	 SIca, 10 

(w)M--44 	aTaw9 	r 	ferugi 

3icR4 ni4 	A-4-4 tritr-4 Pm  (x) 

afr{ n Tim 	An Wici Pit  (X) * 
1-011 R4 (011∎4‘ 	: 

1 11 Pu  ( Pm  (x) dx = 0 

m n '41 

(1E0 c 	1k m 414 'PM Mehl( 	(-1(4 4)(11 

rilirtingd oq 	 w(TrWIrd roma Ala - 

	

Jm  (x) = 	(..ok 	1 	( x  2k+m ) 

k=0 	k!F(m+k +1)(.2) 

Ma Alf-4R : 

J (x) = 2  x 2 cos x 

PHE-14 
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