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PHE-05 : MATHEMATICAL METHODS IN 

PHYSICS-II 

Time : 1— 1  hours 
	

Maximum Marks : 25 
2 

Note : Attempt all questions. The marks for each question 
are indicated against it. Symbols have their usual 
meanings. 

	

1. Attempt any three parts : 	 3x4=12 

(a) Show that the equation 

3x(xy-2)dx+(x3 +2y)dy= 0  

is exact and determine its solution. 

(b) Solve the following equation : 
dy _ X3  + y3  
dx 	xy2 

(c) Show that the function f(x, t) = x2  + 9t2  
a2f 	1 a2 f — . ax2 	c2 at2 satisfies the wave equation 

Hence, obtain the value of c. 
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(d) Find the particular integral of the following 
equation : 

ci2y  
dx2 

x2  
= x + — 

2 

(e) Use the method of separation of variables to 

reduce the Laplace's equation V2  f = 0 into 

three ODEs. 

2. Write down the differential equation for a 

particle falling vertically from rest under a 

constant force of gravity ( F = mg) and a 

resistive force proportional to its velocity. Solve 

its equation of motion to obtain its velocity and 

position as a function of time. 	 1+5=6 

OR 

For the ODE, d22 2x + 2xy = 0, obtain the 
dx 	dx 

coefficients of the power series solution. 	 6 

3. Plot the periodic function f(x) = x 7t x it 

where f (x + 2n) = f(x). Expand it in a Fourier 

series. 

	

	 1+6=7 

OR 
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Heat flow from an insulated bar of length L with 

both its ends at 0°C satisfies the following 

diffusion equation : 

	

ffr(x, 	= k a2T (x, t), (0 < x < L, t > 0) 

	

at 	ax2 

Write down the boundary conditions for the 

problem and obtain the general solution. 	7 
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g gwie 3F14 6111P-el 3 g 

1. 14 R97 1476.  3W 	: 	 3x4=12 

() fkurF PH 	d 	 

3x (xy — 2) dx + (x3  + 2y) dy = 0 

(74) 	 chtul 	AVA : 

dy _ X3  + y3  

	

dx 	xy2 

(TO 	' 	c f(x, t) = x2  + 9t2  *TT 

	 a2 f _ 1 2f cmui ax2 	 6T 	I  

3m:, c 	3aRr *trAR 
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tvi kii414.Kui r fd4 
-*tr-4R : 

d2y 	 x2  
y = x + — dx  2 	 2 

112T-4 -Tur -kft-T * 	+T .a-rra-Fr 	cbkui 

v2f = 0 tq.  TIT M 3r4-*- 	-NITT 

2. ar-4K Itircilcbtful 	= mg) 3T *(i4) 4rr 

w-11141 	3A4w TM * aitftq, 

Null-rat-21T A Ttaigt-ff: 	* PRot t 
TA * Tirm 3T-4-*-F ti4.11.b(ul -PAR * 	ct)VJI 

'1)4 WTI 	* ct) 1 471 TITRE * th—dR.  

* 	srrqr 411-A-RI 	 1+5=6 

aTeraT 

-14-1 (go Trmrtur 	41'01 * izrrff ;WI 	 

!pi 	Ich cT*11-4R : 

d2y 
2x —

dy 
+ 2xy = 0 dx  2 	dx 

6 

3. rHrrl60 	 aTAriga trr-47 : 

	

f(x) = x rc < x < rc 70.  f(x + 27c) = f(x) 	I TT 

TTttlk7 auft 5mik 3rrqr *tf4R I 	1+6=7 

34114T 
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omiii Law' 	w117rTERR-141 tgriti fEru 

.3(.4 )...11 -ftrl 0°C armil 	 -5KTrgff TEM 

r1-1 	rrir 	idtitui 	 wite. cnktil : 

6r(x, t) 
= k a2T

" (x 	(0<x<L, t > 
at 	—Tax  

wRzrr 	 sr-d-om-  fArR 	oellticb 

-srRr*=rr-4R I 	 7 
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