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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

CI 1  7- .2 '5 	June, 2018 

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 
meaning. 

1. Attempt any five parts : 	 5x2=10 

(a) If H is a Hermitian matrix and U a unitary 
matrix, show that U +HU is a Hermitian 
matrix. 

(b) If is an antisymmetric tensor and B i  is a 
vector, show that AiiBiBi  = 0. 

(c) Locate and name the singularities in the 
finite z-plane of the function of complex 

variable f(z) = sin z2 
z 

(d) Calculate the residues of the function 
f(z) =  z +  2 at each of its poles. e 3z  
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(e) Is the.group of all square matrices of order 3 

a group under matrix addition ? Justify your 

answer. 

(0 Obtain the Fourier transform of the function 

f(t) = 
e- 	t?_0 X>0 

(g) Use the first shifting theorem to calculate 

the Laplace transform of t2et. 
1 

is  (h) Calculate (i) 	Po  (x) Pi  (x) dx , and 

-1 

i 

(ii) .1.  Pi2.  (x) dx . 

1 

2. Attempt any two parts : 	 2x5=10 

(a) Verify the Cayley-Hamilton theorem for the 
matrix 

2 	1 
M 

-1 2) • 

(b) Obtain the eigenvalues and eigenvectors of the 
following matrix : 

2 3 0-  

3 2 0 

0 0 1 

{ 0 	t < 0 

xt   

PHE-14 	 2 



(c) Identify the conic section whose equation is 

5x2  4xy + 5y2  -= 4. 

3. Attempt any one part : 	 10 

(a) Using the method of residues, prove that 
2n 
f 	do  	27t 

, 3+ 2 cos0 
0 

(b) Show that 

f x2 	+ 4  4 
0 

4. Attempt any one part : 	 10 

(a) Represent the function 

1, — 1 < x < 1 
f(x) = 

0, 	ixl>1 

as a Fourier integral. Use the result to show 
that 

sin a 	 a = . 
a 	2 

0 

(b) Solve the initial value problem using the 
method of Laplace transforms : 

y" + 16y = 8 cos 4t; -y(0) = 0; y'(0) = 8 
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5. Attempt any one part : 	 10 

(a) Use the generating function for Hermite 
polynomials 

g(x, t) = e2xt  t2  = E Hn(x)tn  
n! 

n = 0 

to evaluate the integral 
• 

2 
xe' Hn(x) Hm(x) dx. 

(b) Show that 
2ic 

1 Jo(x) = 	ei x cos e do  
27c 

0 

by using the result 

cos (ne — x sin 0) dO . 
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1. cbli Ow N-Fr 04R : 	 5x2=10 

zrik Hem#ittr aTTRKg 3 U 1 i Pr*-W 
3Tru7 	*tNRf u+Hu #01 
aTraz t 

(w) zrR 	5/1k.f.40 t-4R *Bi 	t, 

	

fti-4 .0*1* 	= O. 

(10 'RPM 	th—Mq f(z) = sin  z2  

1Tift z-tigicto wrg fkiikur *tr4R 

dicm MIT fat 	L I 

f(z) 	z + 	2  04) tb-aq 	 m 	31-4--dw tiK 
z- — 3z 

arditysZ m11et)61 cG1N ,  
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TITT aTrakg zhiT *31 chik 3 * Tit airakt 

kt-cati 	 ? 3Tcr4 -3W{ 

tf-47 I 

tb-eq *WC 1:0(4 to-n-at 31TFT **ri* : 

f0 	t < 0 

le-Xt 	A.>0 

WIT t 2l I1 i c1 	l *4*i 	i2et Wf 	 
	tlikchRICI *ri* 

1 

(i)f PO (x) Pi(x) dx , 

-1 

(ii) J.  1312 (x) dx * 11R 	ct►rrtn *iNR 
-1 

2. ch 0"11Tri *ri* : 	 2x5=10 

() aTr--ag M rlL4K,)-tftff-d-i 3144 "RIZ *ri* : 
2 	1 

M 
-1 2 

aTrag 31rITI4m1 	3TT-44-tuftqr 
317:1 R 

2 3 0 

3 2 0 

0 0 1 

f(t) 

(u) 

(7) 
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qi3)-1*--4q 	trf- Ti4R 	tiebi kixilcbkui 

5x2  4xyg  + 5y2  = 4 t I 

3. ch-ii 	WIT  

ar4ftrz f4RT 	41 w, fkz *if* : 
2/c 

dO 	27r 
411  °• +2cosO 
0 

(W) 144 -41f4R : 

10 

0 

It = — 
4 

4. ct4 	ivrr "tifkR : 	 10 

{1' —1 < x < 1 
() Lbci1 f(x) = 	 W teki timicno 

	

0, 	IxI>1 
"r*44ff "tri*  I -41T TifturriT W .3441 W RTZ 
*ri*Ri* 

	

el.  sin  a 	7E da = —
2

. 
a

"0 

	 Afir 	Mel 1 1 W(, airit TER 
Trrr*arr 

y" + 16y = 8 cos 4t; y(0) = 0; y'(0) = 8 

'Wr 	Tff Af4R I 
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5. 	7"-W VFT *OR : 	 10 

(*) f4 	d WEITO * 	4M1.1 

00 
g(x, t) = e2xt - t2 E 

n = 0 

Hn(x)tn  

n! 

sitlel 4 1 	pH 	(sic' (1441.4)0 *T 

+00 

xe-x2  Hri(x) Hm(x) dx 

(13) 	 tritirm 

Jri(x) = -
1 	 cos (ne - x sin 0) de 
7C 

0 

.31-iel) 1 1 	#1-4 *ti* 

Jo(x) = —1 	e i x cos 0 do  
27t 

0 
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