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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 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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BPHE-104/PHE-04

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 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 calculator.

1. Answer any three parts :

(a) Calculate the scalar triple product of

the following vectors : 4
a=2+2]+2k

b=i+j+h

and Z = 3} .
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Determine the gradient of the scalar

field : 4
¢ =2x"+3yz+2xyz

Show that the velocity of a particle

undergoing uniform circular motion 1is

perpendicular to its position vector at

all times. 4
Express Laplacian operator in spherical

polar coordinates. Hence, determine

% (cr+d). 1+3

Determine the values of constants a, b
and c such that for the vector field: 4

-

A:(3x+y+az)f

A

+ (bx+y+22)
+ (2x+cy—2z)l%,

VxA=0.

2. State Gauss’ divergence theorem. Using it

show that for a vector field f‘ = §>< ]_3) , 5

{:j)sﬁ‘.d§ =0
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Or

Show that the electric field E = gé due to a

2 °r

~

point charge Q placed at the origin is
conservative. Determine the scalar potential

associated with it. 3+2

Answer any two parts :

(a) Calculate the mean of the normal

distribution : 4

n(x; no)= \/%GeXp{—%[x;“ﬂ

—0<x<0, >0

(b) The combined capacitance (C) of two
capacitors (of capacitances C; and

C2) connected in series 1s given
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Determine the best value of C given

that : 4
C, =(3.0£0.3)uF
and C, =(6.0£0.9)uF

(c) What are systematic and random errors
in experimental measurements ? Give

one example of each. 2+2
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 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 differential equation :
(x2 +y2)dx —2xydy =0
(b) Show that the differential equation :
yidx +2xydy =0

1s exact. Hence, solve it.
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(c) Solve the following initial value
problem :
y'=6y +9y =0;
y(0)=3 and y'(0)=1.

(d) Determine all the first and second

partial derivatives of the function :
u(x,y)=y"- cos(xzy)
(e) Using the method of separation of
variables reduce the following partial

differential equation into a set of three

ordinary differential equations :

ou o*u  u
— ¢ 25t |70
ot ox~ 0oy
Attempt any two parts : 5%2=10
(a) Using power series method for the
differential equation :
y'-xy=0
obtain the recurrence relation for n =0,
and the coefficients a, and qa, .

(b) Obtain the Fourier series for the
following function :

f(x)=x, O<x<2n
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(¢c) Write the one-dimensional wave
equation for a string of length L, fixed
at both ends. Write its boundary
conditions and obtain its general

solution.
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