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BACHELOR OF SCIENCE (B.Sc.)

Térm-End Examination

December, 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. Answer any three parts : 3x4=12

(a) Show that the function z = In(x%+y?)
satisfies the equation
2 2
ox oy
(b) Show that the following equation is exact
and solve it :
y2dx + 2xydy = 0
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(¢) Solve the following differential equation :
Yy’ +4y=2sin x

(d) Solve:

y +ytan x = sin 2x

(e) Reduce the Helmholtz equation

2 2
(% + %} f(x, y) + k2f(x, y) = 0

to two ODEs.

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. ‘UnccA)uple these equations

using suitable coordinates.

OR

Use power series method to solve the following

equation :

(1-x2)y" - 2xy’ +2y =0



3. Expand
f(x)=x2 for —n<x<m

in a Fourier series..

OR

Solve the wave equation

o%u 2 9%u
2z - T2
ot ox

under the conditions :
i) u=0, when x=0 and x=n
(i) % ~0, when t=0 and

(i) ukx,0 =%, 0<x<m
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y2dx + 2xy dy = 0
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() fFrafafaa sawa e H g FNT
y' +4y=2sinx

(7) 7@ HIC

y +ytanx = sin 2x

() Beuglees THie
2 2
[%+:y—2—]f(x,y)+k2f(x,y)=0
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(1-x%)y" —2xy’ +2y=0
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3. WA

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

¥ Rore A doft sw s i |
Feran
JUT iR

8%u 2 0%u
- g2% 4

6t_2 6x2
w1 Frafifga syl % siata, g o Hifr -

(i) u=0,x=03W x=x % U
(ii) %=o, t=0%1%fq3ﬁt,

(i) uw(x, 0)=x, O<x<m % folu |
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