
No. of Printed Pages : 8 I PHE-14 I 
BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 
December, 2016 

01964 	 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 

matrix A = 
3 	1— i 

is hermitian. 
1 + i 	2 

(b) Define 	symmetric 	and 	antisymmetric 
tensors. 

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

(d) Calculate the residue of the function 
z  fiz) = 

z2  + 1 — 2z 
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f (e) Show that 
z 

centre at the origin. 

0 for a unit circle with 

(f) Obtain the Laplace transform of 5 + 2 e3t . 

(g) Determine Fourier sine transform of the 
function 

f(x) = 
1, 0<x‹-it 

2 • 
It 

0, 	x > - 
2 

  

(h) Using the Rodrigues' formula for Legendre 
polynomials 

	

1 	d 
 (x

2 
 -1)n  11  Pn(x) =  (2n ) n! dx n 

obtain the value of P 2(x). 

2. Attempt any two parts : 	 2x5=10 

(a) Determine the eigenvalues and eigenvectors 

	

of the following matrix : 	 5 

(2 3 0` 
3 2 0 
0 0 1, 

(b) Prove that the eigenvalues of a hermitian 
matrix are real. 	 5 

(c) (i) Define a cyclic group. Give one 
example. 	 2 

(ii) Show that {1, -1) is a subgroup of the 
multiplicative group {1, i, -1, - 	3 
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3. Attempt any two parts : 	 2x5=10 

(a) Using the method of residues, evaluate the 
f 	 eiz  contour integral 	dz , where C is 

(z 2  + 1) 
C 

defined by I z I < 4. 

(b) Evaluate the following integral : 

f 2+cosO 
0 

(c) Obtain the Taylor series expansion of cost z 
about z = 0. 

4. Attempt any two parts : 	 2x5=10 

(a) Obtain the Fourier transform of the function 
0 < x < 2 

x > 2 

(b) Determine the inverse Laplace transform of 
s - 3 

s2 _ 

(c) Solve the following differential equation 
using Laplace transform method : 

y" - 4y = 4 e2t, y(0) = 0, y'(0) = 1 

dO 
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5. Attempt any one part : 	 1x10.10 

(a) Using the generating relation for Legendre 

polynomials 

g(x,t) = 

derive the recurrence relation 

(2n + 1) x Pn(x) = (n + 1) Pn+1  (x) + n Pn_1(x). 

(b) Using the representation 

jn(x)  = E(—  1)k 
k! F(n 

1
+ k + 1) 

(x 2k+n 

2

)  

k=0 

show that 

J1/2 (x) = II-
2 sin x and 

11X 

J.4/2 (x) =F-2  cos x. 
11X 

 

1 

 

_E Pn  (x) t o  
n = 0 

   

 

— 2tx + t 2  
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RMTR 	(*.TT lit.) 
min TO* 
ti ‘611, 2016 

0.7‘.i.-14 I 

 

	

Oftids, 	tri 

	

41.7‘.t. -14 : 1:11fa—Rt 14 it 	KIN iirlittrtm 

ARV: 2 WuJ 	 31,1*-07 	: 50 

Tk.  F/V, RR e/f4c7  / 	 d ft 	WYa ft 
g Tre-0-74 aiti4 ff/Affrg aref g 

	

1. .14 rifw.  611 T ttP4R 	 5x2=10 

(ii) 61a aTrug 41-  tritiTrErrti* ft4 04R f 

	

3 	1 - i 
alTRW A = 	 41111 

1+i 	2 ) 

Wi 	a* Nikii.Aci 	trftwtrr tf* 

(.7) -1:4-4*tNR 	aTr-4-4t 	 TF 3AW 3T-444 

TarzillWOiliit I 

(v) q 	c1.i fz) = 

-41-14R 

z awftez tiRcbRici 2 + 1 - 2z 
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() 	,ct.) 	* 	f4uwr 	-s t, 

ki4 *ri* f 	.0. 

2. 

("q. ) 

(t) 

(7) 

5 + 2 e3t  

th-Rq 

, 	0 

tt‘k4Idt 311A WA I 

PHRIRsid 

f(x) = 

1-1k4 	f4Tiftff 

7C 
< X < - 

2 
IC 

x > - 
2 

,311-1/4 	4qtr 

Pn (x) 

i 	tft47 
n 1 	(x2 

-1)n  = 
(2") 

i 	P2(x) 

n! dx n  

'WI di-11 

e ITTIT 

41 cif 	MA *AR I 

2x5=10 

37-0-ARR 3T aTrottur-qr 
5 

cr., 

() 

(131) 

(TT) 

ttr-A t : 

31ag 

: 
3 	0' 

2 	0 

0 	1, 

fkiTiftff *tf7R 
(2 

3 

0 

te4R 1 fittt 1 * 3731-41Tr4 
5 apt-dram 

(i) 

(ii)  

alb t I 

lsPei 

trXR 

tiit4 

I 

-1, - i1 

*I" TribTFIT tNRI 1 dqwul 

2 

rti P 
(1, i, 

"i* 	-11 THIclich 

TAT 	ZEIRIF t I 	 3 
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3. *i RFT *1NR : 	 2x5=10 

(W)3.1-4PsZ f4fir 	.144, 1 mot , 1.41-1 	 

f  : iz   z, 	dz, 	C, I z I < 4 TU (z+10  
C 

(w) f)ir1Rgn tow:K.1 w 1(.141cfri Alf* : 
27c 

j.  dO 
 2+cos0 

0 

(Tr) z 	* 3r1W cos2  z TT ZMt 4uft 31EIR SITFI 
*ti* 

4.  	Trfri *If* : 	 2x5=10 
() PHICiRvi th—et tkik* tNLilit AIR *rf4R : 

1- x, 0<x<2 
flx) = 

0, 	x > 2 

(N) PHRIRgi TM' -wr 03c5bi1 	tco4 lit 

Anfrtd 
s - 3 

S 2 —1 
(Tr) CIP-ClItl toildt 	 d'44 1 1 	A4-1 	ci 

31 ff wilchtui To- 0* : 
y" - 4y = 4 e2t, y(0) = 0, y'(0) = 1 

PHE-14 
	

7 	 P.T.O. 



5. ch)4 KrW 1.1FT "aA : 	 1x10.10 

() 	■311.-a 4E1T-41* 	Aict) 44t.T 

g(x,t) = 
1 

111- 2tx + t 2  
.EPn (x) to 

n=0 

dtvi I 
*trA 

(2n + 1) x Pn(x) = (n + 1) Pn+1  (x) + n Pn_1(x). 

NO PH   dqg 

1  
Jn(x) E(_ 1)k 

k! r(n + k + 1) 
(3E

2
)
)

2k-Fn 

k=0 

UTZ *ri* 

Jir2  (x) = 111- sin x 31k 
xx 

tL1/2  (x) = IR= cos X. 
7CX 
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