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Term-End Examination

June, 2010

PHYSICS

PHE-5 : MATHEMATICAL METHODS IN
PHYSICS-II

Time : 1 I/2 hours	 Maximum Marks : 25

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

indicated against it. Symbols have their usual meaning.

1. Answer any three parts :	 3x5=15

Show that the following equation is exact :

eY dx + (xeY + 2y) dy= O.

Obtain the integrating factor and solve :

dy
x + y = 3x2

Solve :

d2y	 dy

dx2 +
4

 T: + 4y = °

Separate the following PDE into a set of two
ODEs.

h2 (a2,1,
2 m axe + —42) +V
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(i)	 Find the period of sin -14

(ii)	 Is the following function even odd or
neither ? x cos n x.

2a f
Determine	

af and a 
ff or the

ax	 ay	 ax ay

function :

f (x, y)= ln (x+y)

(g) Solve one-D diffusion equation

d2
dx2 	–	 132 13	

0<x< 00.

for	 P=4 Po	 at x = 0

P=0	 at x = 00.

2. Answer any two parts :	 2x5=10

(a) Obtain the singular point of

2
x2 

dx 	 d x

y
x- — + x dy + (x2 – 4) y = 0

and determine the indicial equation and
its roots.
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The general solution of one-dimensional
wave equation

a2 u (x,t) 	 1 a2 u (x,t) 

a X2 	 	 C2	 at2
0 < x < L is

given by :
. t 	 TrnTrct). n	 x

U (X, t) = I, (a„ Cos n ITLC + b„ Sin 
L	

sin
L

5=1

Obtain the solution for a stretched string in
equilibrium at t = 0 and having a constant
velocity v, i.e. under the initial conditions.
u (x, 0) = 0

for all x
au ,
a t It-4:1= V

A source of sinusoidal e.m.f V = Vo cos wt is
applied to a series LCF circuit. Determine
the differential equation satisfied by current
end charge in the circuit as a function of
time.
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OrdT aqui

	

:litOt	 itNivilq fkfitErt-II

wig : 1 1/2 FI4	 alftw-d-g 3TT : 25 

VT: i7141 WIT OI 37--- 3a9- *34- %old, fitsi4 &q	 g
rdy 	 3TE74 f11411 .1 aTei

1.	 Wi rita iTfrf 	:

tios	 tgcf	 chtu f 7RTTMT t I

eY dx+(xeY +2y) dy = 0

	 rich f	 err	 I

dy
X—

dx
	y =3X2

TI1

d2y	 dy
+ 4 — +4y=0

dx-	 dx

	tgcf alfrWardW9*ii-il ch'tu i 	 TP-Truir

3T4WF 	  litr*Efff	 :

I

h2	 a2 kij	 a2
+ V	 E

2 in	 ax-	 a -Y

3x5=15
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(i) sin 4
	

WA-CM 1;1111	 I

(ii) 4101x cos n x TIT1 t, 	 t 711 	  14

ch

	 ts4cf 4)01 * 	

of of
	 a2 f

ax ay
	

axay

f (x, y)=1n (x+ y)

(g) 	 isicf 1j-f411. ?di:RUT 	 	 3ITti

d2 P

d x2 —	 2 P •	 0 < x < 00

Irk, P=4 Po ,	 x = 0 '17

P=0	 x ='1R

2. Wi# ITFT	 :
	

2x5=10

f1 1 -1fcifwn	 ehtul	 fegi f	 r	 -ffeTT

sIT#4. 	3h dt4 tri Tff	 I

d2 y
X2	 +X—

dy 
+ (X

2
 —4) y = 0

dx	 d x

"R"W-fir r i kiiiiebtuf
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a2 u(x,t)	 1 a2 u (x, t)

a x2	 c2 	at2 	, 0 <x<LTT

«4144) TF1-1 1-licirtg cf t :

	

irbn sin n
	  sm.

wct	 n x
a„ Cos n	 tU (x, t) =

n=1

'RT orid	 T 	 	 t = 0 7{ tit 1iic Rtir t

AT-FT .47 v	 of 1-14-11(ifigo 30-rim

5110491-k . 	w To. 31-RT

u (x, = 0
111411 x

au ,
at it=0	 V

(c)	 Ic	 1 q f--47 aw:t, .4F V= V0 cos wt

LCR Lifi qw 4 0 1 1181 /TM t I 41144 4 WI 3*

31T4‘4T RT k1	 Sri	 T)• TF144 t

--Er 4 31TEFI
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