BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2011
PHYSICS
PHE-5 : MATHEMATICAL METHODS IN
PHYSICS-II
Time : 1% hours Maxinn 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

xy dy= -3 (y*+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 :

(e*+y-1)dyv + 3 e¥+x-7) dy=0is an
exact equation and hence solve it.

(d) What do vou mean by linearly independent
solutions of an ordinary differential
equation ? Show that the solutions of an
undamped harmonic oscillator y'" +ay =0

are lineartv independent.

PHE-5 9 P.T.0.



() 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 =0 is
Na.

2. Attempt any one part :

(@)  Obtain the general solution of the following

ODE using the power series method
(P41 Yy =2v ' +2 y=0

(b) Obtain the Fourier series expansion of the

function
forO<x<2m

3.  Attempt any one part :

(a) Solve the equation

du{x,t) -2 d- 121 . 6)

ot J x

given that v (x, 0) = sinw x

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

equation :

3 p)
o Ju

Jd f2 - d ;j

for the boundary conditions i (0, £)=0,
u (L, ty=0, for all t > 0.
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(e) Ifearufea wgrdl & & T W IY HOA W 3TH
e Ffenl &1 HeAa % FEIE 2 8
Fi | e & % =0 W AT 1 G No & |

2. HE TH YWTH

(a) = Fuit Ty =1 g o Frafafea qemo
FETHT FHIHTI T ATTH TA I HL

(P+1) y' =2x y' +2 y=0
(by frAfafea wem o1 TRT 9971 Y91 9T *

fx) = 7—x 0<x<2m

3. R TS YITH :

(a) TrAfafEa T #1 7a 1

o u(x, ! :
( ”,,(\/ ):CZ d il 1)
Jt J x°

safw fea € % oy (x, ) = sin 7 x 1%
W (0, y=0=u (L, f) t & T 7 TR
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(by TT=IfafEa THERTT 1 AMF & W
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0 (0, =0, 1 (L, t)=0, 3 t > 0 F fow |

PHE-5 15



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

