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B.Sc. Examination, December, 2014

PHE-04 : MATHEMATICAL METHODS IN PHYSICS-I

&

PHE-05 : MATHEMATICAL METHODS IN PHYSICS-II

Instructions :

)

(ii)

Students registered for both PHE-04 and PHE-05
courses should answer both the question papers in two
separate answer books entering their enrolment
number, course code and course title clearly on both
the answer books.

Students who have registered for PHE-04 or PHE-05
should answer the relevant question paper after
entering their enrolment number, course code and
course title on the answer book.

(i)

(ii)
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PHE-04

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

December, 2014
PHYSICS
PHE-04 : MATHEMATICAL METHODS IN
PHYSICS-I
Time : 1% hours Maximum Marks : 25

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

meaning. You may use log tables or a calculator.

1. Answer any three parts : 3x4=12

_9
(a) Determine the vector A normal to the
— -
vectors, B and C given by

—> A A A

B =2i +3j +5k

—> A A A

C=1i-3)+k

(b) Obtain the directional derivative of
fix,y,z) = 2x2 + 3y2 + 22 at the pomt (2, 1 3)

_)
in the direction of the vector a = 1 -2 k
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- A A
(¢) A force F = 3i -6k acts along a line
passing through the point P(0,-1,4).
Determine the torque about the point
Q4,6,-1).

(d) The cylindrical coordinates u; = p, ug = 0,
ug=z are related to the Cartesian
coordinates x, y and z as follows :

x=pcosd, y=psind, z=z.
Obtain the square of the arc element given by
d82 = gll(du1)2 + g22(du2)2 + g33(dU3)2

(e) Define polar and axial vectors. Give one
example of each.

2. Calculate the work done in moving a particle
from (1, 1) to (3, 3) along the path x = y by the

force
- A ' A
F =x+2y)i +8x-y)j 5

OR

State Stokes’ theorem. Using Stokes’ theorem

> -
evaluate the line integral F .dl where

= A 3 A 34 . .
F =yi +z°xj —yz°k over a circle of radius 2

parallel to the x — y plane at z = 3. 5
PHE-04 3 P.T.O.



3. An unbiased coin is tossed 10 times. Calculate

the probability of getting at least 8 heads.

OR

The probability distribution for a continuous

variable 0 < x < L is given by P(x) = % sin® %

Calculate < x >.

4. The radius of a capillary tube is measured

6 times to obtain the following data :

0-0461 mm
0-0464 mm
0-0460 mm
0-0463 mm
0-0461 mm

0-0459 mm

Obtain the best value of the radius and standard

error in the mean.

OR
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Show that the binomial distribution b(n; x, p)

tends to the Poisson’s distribution

-—m_ X
px;m) = =2 x=0,1,2,..
x!
in the limit n — < but np remaining constant. 5

PHE-04 5 P.T.O.
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1. Tl @7 s & s &S . 3x4=12

. = 4

(%) fr=fafga afest B it ¢
—> A A A

B =2i +3) +5k
—> A A A
C=1-3j+k

%mmzwﬁml

(@) aRw 2 =i -2k B RWMARE @ 1, 9w
fx, y, z)=2x2+3y2+z27ﬂ ﬁiﬁ\-mﬂm
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2.
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(q) Wﬁé&'l’i?ﬁul=p,u2=¢,u3=zaﬂ{
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qraeY gl @

X=pcosd, y=psing, z=z
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4.
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P(x) = % sin? EE—
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0-0461 mm

0-0464 mm

0-0460 mm

0-0463 mm

0-0461 mm

0-0459 mm
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PHE-05

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

December, 2014
PHYSICS
PHE-05 : MATHEMATICAL METHODS IN
PHYSICS-II
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. Attempt any three parts : 3x4=12
(a) Solve the ordinary differential equation :
dy _ 1y®+1

dx X 3y2
(b) Obtain the general solution of the ordinary
differential equation y” + 4y = 3 sin x.
N
2
(¢) Show that u= E a, e %Y sin nx
n=1

is a solution of the partial differential

equation
2
ou _ kg_‘; = 0.
oy ox

PHE-05 10



PHE-05

(d) Using the method of separation of variables,
reduce the following PDE to a set of ODEs :

o%f 1 of  o%f

or2 ror g2
(e) A body of mass M is attached to a spring of
spring constant k. If this spring-mass system
experiences a damping force linearly
proportional to velocity, obtain the general

solution of the equation governing the
 motion.

Answer any one part :

(@) For the Legendre’s equation
1-x)y" -2xy +ld+1)y=0
obtain the recurrence relations for the
coefficients of the power series solution.

(b) Obtain the Fourier series expansion of a
full-wave rectifier output given by

100sin ot; O<t<m
f(t) =

—-100sinot; —nw<t<O0

Answer any one part :
(a) Solve the following equation for the given
conditions :
2
0 u(x, t) = 8u(x,t)’ O<x<1 t>0
ox2 ot
ou(0, t)

0, 2, t)=0, t>0
ox ox

ux,0=1+2x, 0<x<1

11 P.T.O.



(b) Solve the equation

o%u(x, t)

L = , 0<x<2, t>0
ox2 \4 ot2

for the following conditions :

u0,t)=0, u2,t)=0
X 0<x<l

2-x 1<x<2

ulx, 0) = {

and@l =0
ot lt=0

PHE-05 12
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100sinot; O<t<m
f(t) =
—100sinot; —n<t<O
3. HE U W H I GINT :

(%) Freferfaa st 1 g ww il
o®u(x,t) _ dux,t)

, O0<x<1, t>0

ox2 ot
ek fore wfyery fFr=fafaa 2
a0, ) _

0, 2, p=0, t>0
ox
ux, 00=1+2x, 0<x<1
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—_—2 —, 0<x<2, t>0
2 2 ’ ’
15).4 v ot

1 & W hIfSe, afe vy Frefafea &

u0,t)=0, u(2,t)=0

X O<x<1l
ux, 0) =
2-x 1<x<2
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