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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2025

PHYSICS
BPHE-104/PHE-04 : MATHEMATICAL METHODS
IN PHYSICS—I
PHE-05 : MATHEMATICAL METHODS
IN PHYSICS—II
Time : 3 Hours Maximum Marks : 50

Instructions :

(i) Students registered for both BPHE-104/
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.

(it) Students who  have  registered  for
BPHE-104/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.
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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2025
BPHE-104/PHE-04 : MATHEMATICAL
METHODS IN PHYSICS—I

Time : Zé Hours Maximum Marks : 25

Note : (i) Attempt «all questions. Internal

choices are given.

(it) Marks for each question are given
against it.

(iti) Symbols have their usual meanings.

(iv) You can use a non-programmable

calculator.

1. Answer any three parts :

_)
(a) Determine a vector C of magnitude

5 units in the direction of the vector
A=3i+ 4} —3Fk. Obtain the projection of
- S A A A

C along the vector B=i+j+k. 1+3
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(b) Define solenoidal field. Determine the

constant k so that the vector field :

F: 2xf+(x—ky)}+(x+z)l%
1s solenoidal. 1+3
(c) Write the relations between the
Cartesian and cylindrical coordinates of
a point. Determine the cylindrical

coordinates of the point having

Cartesian coordinates (1,1, 2). 242

(d) For a scalar field ¢, show that :
V-4 =30+7-(V ),

where 7=xf+yj+z/%. 4

(e) Define parity transformation. What are
polar and axial vectors ? Is angular
velocity a polar vector or axial vector ?

1+2+1
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2. Evaluate the integral :

_[ () da(t) d

. — A » - =
given that ad(1)=2i +j+2k and a(0)=0. 5
Or

State Stokes’ theorem. Using the theorem,
prove that the curl of a conservative force

field is zero everywhere. 1+4

3. Answer any two parts :

(a) Calculate the probability of getting x

heads (x=1,2) when an unbiased coin
is tossed two times. 4
(b) The measurements of surface tension of

water at various temperatures are as

follows :
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T (°C)
10
20
30
40
50
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Y (dyne cm™1)

50
40
30
20
10

Calculate the correlation coefficient for

this data.
(c) Calculate the

distribution.
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2025

PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 1% Hours Maximum Marks : 25

Note : (i) Attempt all questions. However,

internal choices are given.

(it) Marks for each question are

indicated against it.

(iti) Symbols have their usual meanings.

1. Answer any three parts : 5x3=15

(a) Solve the following differential equation :

x&Jrcoty:O
dx

given : yzg and x =+/2.
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(b) Show that the differential equation :

3x (xy—-1)dx+((x>+y)dy=0
1s exact. Hence, solve it.

(¢c) Solve the initial value problem :
y'—8y"+15y=0;
¥(0)=4,y(0)=1.

(d) Verify that 1w =cosxcosay and

u; =sinx sinay are both solutions of

2 2
the PDE T ¥ _g2 1 _

0.
dy? dx?

(e) The Helmholtz equation in Cartesian

coordinates can be written as :

(2f &% &%)
de};+dy};+dz];J+k2f=O

where f=f(x,y,2).

Reduce it to three ODEs using one-step

process.
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2. Attempt any two parts : 5x2=10
(a) A rope of length L at fixed ends weighs
w kg/unit length. The ODE governing
the deflection of the rope is :

where ¢ 1s a constant.

Solve the differential equation for the

boundary condition y=0 when x=0

and y=0 when x=L.

(b) Obtain the Fourier's series for the

function f(x)=x3, for —n<x<m.

(¢) The temperature distribution T(x,¢) in

a uniform bar of length L is given by the

following partial differential equation :
T d*T
E(x,t):kw(x,t); O<x<L;t>0)

Obtain the temperature distribution

subject to the boundary conditions :

T(O,t)=£(L,t)=O.
ox
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