BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2010

PHYSICS
PHE-5 : MATHEMATICAL METHODS IN
PHYSICS-11
Time : 1% 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 five parts : 3x5=15
(@) Show that the following equation is exact :

2
(x + ‘;) dy + ydx=0
(b) Obtain the integrating factor and solve :

dy 4
* ax —dy=x

(c) Obtain the particular integral of

2
Yy,

=sin x.
dx?

(d) (i) Determine the period of the function

2nw
X.

s 2

(ii) Is the following function even odd or
neither ? sinx + cos x; xsinn x.
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() Separate the following PDE into a set of two

ODEs.
2 P2 5 (w)
2o+ L k4| E] L E, y)=0

{ax2 dy* (C] oy

(f) Solve

y _, dy
2 28y y=0
dx? dx 4

(g) Set up the equation of motion for a particle
of mass m falling under gravity in a water
pond and subjected to a resistive force
proportional to its velocity.

2.  Answer any two parts : 5x2=10

(@) Determine the singular points of the
following equation

d2y
x (x— 1)——+(3x 1) +j 0

Obtain the indicial equation, its roots and
one solution of the equation.
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(b)

()

PHE-5

The electric potential v in a power,

transmission line along x-axis satisfies the

differential equation.

dzy J v
o2 ~RCoy

Its general solution is given by

Rt

V=@cos\x + bsin\x) | Ae RC

VO, H)=V(L#=01+t>0
V(x,0) = Vyatt=0

Expand the function

f(x)—z' x 2
1
= 0, —<x<1

-2

in a Fourier sine series.
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1.  HE g AR 3x5=15

(a) fag = f6 Frafafea we JumEy € :

2
(x + ;) dy + ydx=0

(b) TEEREH 1o et iR &

@ () e sin > T . ST
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(i) WA sin x + cos x, @0 %, fawm
I H G off T2
(e) TreAfafEa atifireh sTaerer THISHTOl i < HIHRTT
TeeRel THIERUN | JUagd W

3?2 9? s (W) _

() TAR:

dy _ dy
LY o8y =0
dxz dx y

(8) T m % TF ®0 & fau nfe-gdieor o

B AfE H Tecld o F A T F AT
F ot iR w1 3l o9 W fivsat 39 9
¥ G T |
2. WS TMH : 5x2=10
(a) WHH
&y dy
x (x—1) EF+(3x_l)'E;+y=0

¥ fafas fag v ¢, 3R st T,
% A 3R TF T T HN
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(b)

()

PHE-5

O

V=(acosAx + bsinAx) | Ae RC

Prafafaa wiieel % =R V I ®Y
VOH=V{ELH=0¢t>0

V(x0) =V, t=0W
Frefafed we H HRY 9EA 20 T6R 9
H

R

0< <l
’ X 2

= ,2 X

15






