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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2023

PHYSICS
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 PHE-04 and

(i2)

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.
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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2023

PHYSICS

BPHE-104/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.

(itt) Symbols have their usual meanings.

(iv) You may use a calculator.

1. Answer any three parts :
(a) Consider three vectors a=2i - } + 4]%,
e A 2 n > 2 a2
b=5+2j-2kand ¢c =1+ j+ k.
(i) Show that wvectors @ and b are

perpendicular. 2

P.T.O.



(b)

(©

(d)

(e)
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(1) Calculate the volume of a
parallelopiped whose sides are given

by a, b and ¢ . 2
Determine the directional derivative of the
scalar field ¢(x,y,2z) = 2x2 + y2z at the
point (0,1,1) in the direction (f — } + 3/%) 4
Define irrotational and solenoidal vector
fields. If the vector fields w and v are

irrotational, show that the wvector field

% x U is solenoidal. 1+142

Express the vector field :

> i+ xk
X +y

in cylindrical coordinates. 4

Determine the unit tangent vector at a

point £ = 1 on the curve C defined by :
7 = 2xyi — zj + x2F,

where x = t2,y = 2 and z = 3. 4
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Calculate the work done by the force

—> A A A
F = —-yi + xj + zk 1n moving a particle along

the curve x = 2cost;y = 2sint; z = t, from
t=0tot = 2m. 5
Or

State Stokes’ theorem. Using Stokes’ theorem,

- -

d A A~ A
evaluate {}CA~ dl ,where A = 2yi + 3xzj + k

and C i1s a circle of radius 2 units in the

xy - plane. 1+4

The probability that a person recovers from a
serious disease is 0.3. Calculate the probability
that at least 2 of 5 patients admitted in a

hospital survive. 3

Or

Two percent of the pages of a book printed at a
particular printer have printing errors. Using
the Poisson distribution law, determine the
probability that 5 out of 100 pages of a book

printed there will have an error.

P.T.O.
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4. The Maxwell-Boltzmann distribution function
for the speeds of gaseous molecules is as given
below : 5

3
m )2 9 (" mv?)
v exp| — ,
2 whgT) | ™ 25T

f(v) = 4rn (

for 0 <v<w

Calculate the average velocity v.

Or
The following readings were recorded in an
experiment to determine the Young’s modulus

of a bar:
Load, x (g) Shift, y (cm)
0 0
10 0.45
20 1.10
30 1.8
40 2.5

Obtain the regression equation for this data.
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PHE-05

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

December, 2023

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.
(iti) You may use a calculator.

(iv) Symbols have their usual meanings.

1. Answer any three parts : 4 each

(a) Show that the equation :
e*+y—-2)dx + (€ +x-5)dy =0

1s exact and solve it.

P.T.O.
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(b) Solve the equation :

d?y dy
DAY O A =0
22 T3 T y(x) =
subject to the conditions that y(0) = 2 and
dy©) _ ,
dx

(c) Write the 1-D wave equation and separate

1t into two ordinary differential equations.

(d) Obtain the particular integral for the
following ODE :

y'+y = 2x°.

(e) Determine the first and second order

partial derivatives of the function :
f(x,y) = log(ax + by).

Using the power series method, obtain the
recurrence relation for the following ODE: 6
(1 - x2)y" — 2xy' + 6y = 0.
Or

The motion of two coupled pendulums of length

L is described by the equations :



[13] BPHE-104/PHE-04/PHE-05

and

d?y 9 k
W+(ooy :E(X—y)

where o, = /g/l.

Decouple these equations and obtain
expressions for normal mode frequencies.
Depict the in-phase and out of phase
oscillations.

Obtain the general solution of the 1-D diffusion
equation : 7

e _ o

=—, O<x<a t>0
Ox2 ot

under the following boundary conditions :
a—u(O,zt) = O,a—u(a,t) =0, t>0
ox ox
Or

Obtain the Fourier series of the function :

f(x) = {

0, - t<x<0
sinx, O<x<mn

and f(x + 2n) = f(x).
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