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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.
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course code and course title on the answer
book.
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PHE-04

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 2021

PHYSICS

PHE-04 : MATHEMATICAL METHODS IN
PHYSICS—I

Time : 1% Hours Maximum Marks : 25

Note : (i) Attempt all questions.

(it) The marks for each question are

indicated against it.
(i1i) Symbols have their usual meanings.

(iv) You may use a calculator.

1. Answer any three parts : 4 each

(a) A force F- (6iA— 2 ] + IZ) is applied at the point
P (L, -1 2). Determine the torque of the force
about the point A (2,-3,1).

P.T.O.

(b)

(©

(d)

(e)
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Determine the magnitude and direction of
maximum rate of change of the scalar field

o =3x3y?z4 at the point (1, -11).

For a scalar field ¢ and a vector field :

> ~ 2 ~
A=A1| +A2] +A3k
show that :
> > e T
V-(0A) =0 (V-A)+A(V ¢).
A conducting wire placed along the z-axis

carries current I. The resulting magnetic

vector potential is :

Kz“—lln (ij €,
2n p

Determine the magnetic induction :

-

- >
B=VxA
Determine the work done in moving a
particle along the path y=4x? from the

point (0, 0) to the point (1, 4) under the

~

. =g o
action of a force F =2xy2I —3x?]j.
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State the divergence theorem and use it to

determine the flux of a vector field :

A = 3xyf — y2 ]+ xzk
over the surface of a cube defined by the
equations : 1,4
0<x<1;0<y<1;0<z<1.
Or

The volume charge density of a charge cloud
contained in a sphere of radius 4 cm, centred at

the origin is : 5

p (X, Y, 2) =164x% + y? + 22 “—(:3

cm

Using spherical polar coordinates, calculate the

total charge Q contained in the sphere :
Q=|[[pav,
\Y

where V is the volume of the sphere in which

the charge is contained.

P.T.O.
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A radioactive source emits on the average, 4
particles in five seconds. Calculate the
probability that it emits 3 particles during a
5 second period. 3

Or

The probability that team “A” wins a match is
0.6. Calculate the probability that this team
wins at least 3 matches out of 5 matches

played.

Balls of different masses are hung from an
elastic band and the length of the band is

recorded for each ball as given in the following

table : 5
Mass m (g) Length L (cm)
50 25
100 28
150 32
200 34
250 38

Obtain the correlation coefficient for the above

data.
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Or

Calculate the mean and variance of the normal

distribution given by :

1 1(x—p)
n(x;p,o)z\/ﬂcexp —§£ - j )

—0<X<w;6>0
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 2021

PHYSICS

PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 1% Hours Maximum Marks : 25

Note : (i) Answer all questions.

(it) The marks for each question are

indicated against it.
(iii) You may use log tables or calculators.

(iv) Symbols have their usual meanings.

Answer any three parts : 5 each

(a) Show that the ODE :

y2dx + 2xy dy =0

1s an exact equation and obtain its general

solution.



2.

(b)

(©

(d)

(e)

()
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Obtain the general solution of the ODE :

y"+y=2sinX.

Reduce the following PDE into three

ODEs :

02 02 ) _
[quWjd)(x, y,t)+xE(x, y,t)=0.

Show that the function z=3x%2y-y3
satisfies the two-dimensional Laplace
equation.

A signal E(t)=Ejcosot is imposed on a

circuit having a resistor R and a capacitor
C as its elements in series. Determine the

charge in the circuit as a function of time.

Answer any two parts : 5 each

Use the method of power series to solve the

equation :

y'+ Xy = 2x2 —X.

P.T.O.
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(b) Obtain the Fourier series expansion of the

function :
10
f(x)=—x,
(x) i

on the interval -L <x<L.
The temperature distribution T(x,t) in a
uniform bar of length L, is given by the

following partial differential equation :

oT 02T
— (X, t) =k —(x,1); O<x<L;t=0
D=k (x); ( )

Solve this equation to obtain the
temperature distribution subject to the

following boundary and initial conditions :
T(0,1) _ar (L,t)=0
OX

. 33X
and T(x,0)=T,sin —.
(x,00=T oL
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