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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 
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PHYSICS 

PHE-5 : MATHEMATICAL METHODS IN 
PHYSICS-II 

Time : 11/2 hours 	 Maximum Marks : 25  

Note : Attempt all questions. The marks for each question are 

indicated against it. Symbols have their usual meanings. 

Use of log tables or a non-programmable calculator is 

allowed. 

1. 	Answer any three parts : 	 12 

(a) Solve the equation 

x y dy = - 3 (y2  + 4)dx 

(b) Write the two dimensional Laplace equation 

in Cartesian coordinates and separate it into 

2 ordinary differential equations. 

(c) Show that the ordinary differential equation 

of the form : 

(ex + y 1) dx + (3 eY -4- x - 7) dy= 0 is an 

exact equation and hence solve it. 

(d) What do you mean by linearly independent 

solutions of an ordinary differential 

equation ? Show that the solutions of an 

undamped harmonic oscillator v" + ay -0 

are lineariv independent. 
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(e) 	A radioactive sample decays at a rate 

proportional to the number of nuclei present 

in it at a given time. Write down the 

equation of radioactive decay and solve it. 

Given that the number of nuclei at f= 0 is 

No. 

2. 	Attempt any one part : 

(a) Obtain the general solution of the following 	6 

ODE using the power series method 

(.v2  +1) y" — 2.v 	+ 2 = 0 

(b) Obtain the Fourier series expansion of the 	6 

function 

for 0 < x < 2 

3. 	Attempt any one part : 

(a) Solve the equation 	 7 

u (x, t) 	2 c)2  ti 
C 	 (x, 

at 	a x- 

given that u (x, 0) = sin x 

u (0, t) = 0= u (L, t) for all t. 
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(b) Obtain the general solution of the following 	7 

equation : 

a 2 11 	a ii 

a t 2 	1 

for the boundary conditions a (0, t) = 0, 

u (L, t)= 0, for all t > 0. 
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1. 	-wr 	wrir 	 : 	 12 

(a) cl 4_1c1 47-H ebtuf c4j 	c4,: 

x y dy = 3 (y2 + 4)(ix 

(b) qTrezi f-tqiii-4 t-fT=1-179T(TIM 4,14-111-)tul fff8i 

34 	7115=1101 	c4ç4 	-4 .k-14-11-1 

oh I 

(c) Air-1 .1-; ron 

(ex + y --1) tix + (3 e)/ + - 7) dy -=- 0 712472-T 

41-{ 	 c•-f 	I 

(d)7F--11013-rdc'1 4c 11 ( 

3Trci 	t? 	fTF1c HkcI 3-1Tqffl 

-i41cITtuly" + 	= 

6)t1 
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(e) 	 u-,s4 ci-d 7 374 71474 t 3714 
3T-IfT-9-17 -1if 44I 7-tr 	,H1-11T-11c1 `j1c11 t I 

-4 -8"-i'Rrct-1 P.37 M-1 ,1-i 4-11chtul rclo3 	,-!;4 e6c-I 

	

 	Fq 	ti 	t = 117 -11 	i-C1 	t'.?-11 No t-  I 

2. T4.) WIT 	i : 

(a) 	'.-11d 	fdP:4 ch I W114 1 	F-14-1R1 't_1(1 TfTqT7T 	6 

6-lactic-1 t-141 ch.tul ml 0q14cb 	c.-f 	: 

(x2 +1) y" —2x y' +2 y= 0 

(b) 	d 410-1 chl tEr77 113f1 -517417 1;117 c#-) : 	6 

	

(x) = Tr — x 	0 < x < 2 Tr 

3. WI TT ch.), 	: 

(a) 	r-o--irciR_Id 	4Ai-11.1-)ol *1 	cbt : 	 7 

U 	t) = c? 62  u 
	 (v, t) 

d t 	 x` 

	

q,-11 	rc a 0-, 	= sin -IT x 

(0, t)=0= u(1t) t -ct-) Trift Trrt -it I 
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7 (b) 	 <4,1 	 -91-Eff 	: 

(1 l( 	0-1( 

d t 

Tift4-Tri 	: 

u (0, t)=0, u (L, t) 0, 741•ft t > 0 t rrlki, 
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