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PHE-04

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

June, 2016
PHYSICS
PHE-04 : MATHEMATICAL METHODS IN
‘ PHYSICS-I
. Time : Ié 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 : 3xd=12

(a) Determine a unit vector normal to the plane
- A A
formed by the vectors A =2i + j — k and
> A A A
B=i-j +k.
(b) Determine the directional derivative of
fix, y, z) = xy + 22 at the pomt 1, o, 2) ‘along
- the vector A —21 + _] +3k.
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(© -Show that for a vector field A (x, y, z),

._)
(Vx A)_

(d) The relations between the spherical polar
coordinates r, 8 and ¢ and the Cartesian
coordinates x, y and z are given by :

X =1rsin 6 cos ¢; y = r sin 6 sin ¢ and
z = r cos 0. Calculate g for all i, j and show

that the spherical coordinate system is
-orthogonal.

() The position vector of a particle of mass m
moving along a curve is given by
->» A PIA A
r = uti +at”j +syk
Calculate the velocity and angular
momentum of the particle about the origin.

2. Calculate the work done by a force
- A ) A
F=x+2y)i+@2x-y)j
in moving a particle along a circle of radius 3 with

its centre at the origin and lying in the x-y plane. 5

OR
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State Gauss’s divergence theorem. Using the
divergence theorem, evaluate the surface
A A A —>
integral (2xi +4yj —3zk).dS over the
‘ S " .
surface of a cube of side 2.

8. An unbiased dice is tossed 5 times. Calculate the

probability of getting at least 3 sixes.
OR

A random variable x lying between 0 and
1 (0 £x<1) has the probability density function
px) = 3x2. Calculate the mean <x> and the

variance ©.

4. When a resistance is measured six times, the

following data is obtained :

R (in Q) : 0-0461, 0-0464, 0-0460, 0-0463, 0-0461
and 0-0459.

Obtain the best value of the resistance and the
standard error of the mean.

OR
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The surface tension of a liquid is measured as a

function of femperature. In appropriate units,

the measured values are as given below :

Temp. (T) 0° | 10° | 20° | 30° | 40°
Sul"face Tension(c) | 80 [ 72 | 60 | 55 | 50
Obtain the least square fit
c=0p+ oT
to the data.
PHE-04 5 P.T.O.
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PHE-056

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

June, 2016
; 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. You may use log tables or

calculators. Symbols have their usual meanings.

1. Attempt any three parts: 3x4=12

(a) Show that the following ODE is exact and

solve it :
y-xdx+Ex+y)dy=0

(b) Determine all the first and second order
partial derivatives of the function

f(x, y) = log (ax + by).
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2.

(c) Separate the following PDE into two ODEs :

A 2
—1-£r£+—1—a y(r,0)=0
ror or r269

(d) Obtain the integrating factor and solve the
ODE: Co

(e) - Obtain the particular integral of the ODE ;

Determine the singular points - of the ODE
iy ,
x(x—l)dx +(3x - l)dy+y=0. Obtain the

indicial equation and one of the solutions of the
differential equation.

OR

A sphere of mass ‘m’ is ‘falling freely under
gravity in a lake that offers a resistive force

proportional to velocity i.e. fos =~ y% R where Y

is -the constant of proportionality. Set up the -

equation of motion for the sphere and solve it.

PHE-05 v 11 P.T.O.



8. The “electric potential V(x, t) in a power
transmission line along x-axis satisfies the
equation :

o*V(x,t) _

_ RC oV(x, t)
ox2 ot

Using the method of separation of variables,
solve the equation under the conditions :

V=0 at x=0

V=V0 at t=0

V=0 at x=L
OR

Draw the function f{x) = %x defined in the

intervai - L < x <L and obtain its Fourier series

expansion.
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