PHE-05

BACHELOR OF SCIENCE (B.Se.)
Term-End Examination

June, 2015
PHYSICS
PHE-05 : MATHEMATICAL METHODS IN
PHYSICS-II
Time : 1 i hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
meanings.

1. Attempt any three parts : Ix4=12
(a) Show that the equation
3x(xy—2)dx + (x3 +2y)dy =0

is exact and determine its solution.

(b) Solve the following equation :
dy _ x3 + y3
dx xy?2

(c) Show that the function f(x, t) = x2 + 9t>
2f 1 8%

satisfies the wave equation a—x-z— = c_2 ?

Hence, obtain the value of c.
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(d) Find the particular integral of the following

equation :
2 2
L AU o
dx?2 2

() Use the method of separation of variables to
reduce the Laplace’s equation v2f = 0'into
three ODEs.

2. Write down the differential equation for a
particle falling vertically from rest under a

g —>
constant force of gravity (F = mg) and a

resistive force proportional to its velocity. Solve

its equatipn of motion to obtain.its velocity and

position as a function of time. 1+5=6
OR
For the ODE, & - ZXQ- + 2xy = 0, obtain the
dx 2 dx
coefficients of the power series solution. 6

3. Plot the periodic function f(x)=x{-n<x<n
where f(x + 2n) = f(x). Expand it in a Fourier
series. 1+6=7

OR
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Heat flow from an insulated bar of length L with
both its ends at 0°C satisfies the following

diffusion equation :

2
T _ 18T (1), 0<x<L, t>0)
ot ox>

Write down the boundary conditions for the

problem and obtain the general solution.
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