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Note : Attempt all questions. The marks for each question 
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1. Answer any three parts : 	 3x4=12 

(a) Show that the function z = I n (x2  + y2) 

satisfies the equation 

a z 	a2  z „ + 	n  = 0 ax 4 ay, 

(b) Show that the following equation is exact 

and solve it : 

y2 dx+2xydy=0 
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(c) Solve the following differential equation : 

y" + 4y = 2 sin x 

(d) Solve : 

y' + y tan x = sin 2x 

(e) Reduce the Helmholtz equation 

a2 	a2 
+ — f(x, y) + k 2f(x, y) = 0 

ax e  ay 2 

to two ODEs. 

2. Write down the coupled differential equations 

for two identical pendulums, each having a mass 

m suspended on a rigid massless rod of length 

1 m. The masses are connected by a spring of 

stiffness constant k. Uncouple these equations 

using suitable coordinates. 

OR 

Use power series method to solve the following 

equation : 	 6 

(1 — x2) y" — 2xy' + 2y = 0 
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3. Expand 

f(x) = x2  for - rt x 

in a Fourier series. 	 7 

OR 

Solve the wave equation 

a  2 u  2 a 2 
U 

	 = a 
ate 	axe 

under the conditions : 

(i) u = 0, when x = 0 and x = n 

.. 
 at

(ii) — = 0 , when t = 0 and at 

(iii) u(x, 0) = x, 0 < x < n. 	 7 
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() #fZ W7R 	the-4 z = in, (x2  + y2) -1 1-11;161 

1 1 fichkul 	4)01 

a2z 	a2z  
	 + 	 ax ,, 	ay  2 =0 

	

ta-r-4-Rf PHR-IRsid 	7P-Ird21 3-11( 	 

y2  dx + 2xy dy = 0 
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(T) -14-i rago alwa w-11 ,4)vit 	ttr-A : 

y" + 4y = 2 sin x 

(V) rI WAR : 

+ y tan x = sin 2x 

a2 	a 2 
+ 	

' 
f(x, y) + k 2 f(x, y) = 0 

ax ay 

1TRTRuf 31-4-*-F til-fichtul .  

2.  	 t 	TA.- 	1 m 

aks) 	ITR-aq 	pe41-11.1 m cldchl 

q 	 -11 	 -P,T4 k .1141 

Awrzr 	1-Rrff 	w-11.nkui f-o%R 

	

(-1 1-netrtu1 r idzjafg Alf 7 I 	6 

3TRT4T 

3Tru auFt 	ci (go 	cnkul 	,1 

*TN-R 

(1— x2) y" - 2xy' + 2y = 0 
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3. 1:5-  

f(x)= x2 , -- n<x<ic 

* f 	1L  	 I 

31W4T 

wiTr 	 

a2u 
= a

2 a2  u  

ate 	ax e 
Wi 	Cl tgC1 AN*11* 	Irrqr 	: 

(i) u=0, x=0 AT x=n* 

.. 	 au 
(u) — = o, t = o 

at 

(iii) u(x, 0) = x, 0 < x < 	Riv I 	 7 
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