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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination, February, 2021

BPHE-104/PHE-04 : MATHEMATICAL METHODS IN PHYSICS-I
&
PHE-05 : MATHEMATICAL METHODS IN PHYSICS-II

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

February, 2021
PHYSICS
BPHE-104/PHE-04 : MATHEMATICAL METHODS IN
PHYSICS-I
Time : 1 é hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question
are indicated against it. You can use a calculator.

Symbols have their usual meanings.

1. Answer any three parts : 3x4=12

(a) Determine the area of a triangle
with vertices at (3, —1, 2), (1, — 1, —3) and
4,-3,2).

(b) Determine the directional derivative of the
scalar field ¢ = x2y2z2 at the point (2, 1, —1)

. . . - A A
in the direction of the vector a =31 +4k.
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%
() Show that V .3 T) =613,
T e
(d) For a constant vector a ,if v = a x r

b

-> 1 =2 -
show that a = E (V x v).

(e) A particle is moving through space. Show

that its velocity in cylindrical coordinates is

. b - LA . A LA
given yv—pep+p¢e¢+zez.
2. State Stokes theorem and evaluate

2 >
F .d r where

g A A A
F =xyi + x+y+2)]+x2k and C is a circle

of radius 1, in the xy plane centred at the origin.

Use plane polar coordinates. 1+4=5

OR

Calculate the work done by a force

g A AN : :
F =-zi + xj+ k in moving a particle from

the origin to the point (1, 1, 1) along the path
defined by the functions y = x2; z = x5. 5

BPHE-104/PHE-04 3 P.T.O.



3. The probability of a football team winning a
match is 0-6. If the team plays 5 matches,
calculate the probability of the team winning 1+2=3

(i) exactly 3 matches.
(i1) at least 2 matches.
OR

The probability of success in a Bernoulli trial is
1
g. Calculate the mean and variance for a

sequence of 450 independent trials. 3

4. Calculate the mean and variance of the
Maxwell-Boltzmann distribution for the speeds

of gaseous molecules :

3/2 9
flv) =4n 2 v2 exp —
2n kgT 2 kBT ’

for 0<v<o

where v is the speed of the molecule, m is mass
of a molecule, T is absolute temperature of gas

and kB is Boltzmann constant. 2+3=5

OR
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Obtain the regression equation for the following

data set : 5
X 1 2 3 4 5
Y 2 5 3 8 7
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frafafaa 1erei o = o foTT TuTsRwr defiehto

7o <hIfST 5
X 1 2 3 4 5
Y 2 5 3 8 7
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PHE-05

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

February, 2021

PHYSICS

PHE-05 : MATHEMATICAL METHODS IN PHYSICS-II

Time : 1 é hours Maximum Marks : 25

Note: All questions are compulsory. However, internal
choices are given. The marks for each question are
indicated against it. You may use calculators.

Symbols have their usual meanings.

1. Answer any three parts : 3x4=12

(a) Show that solutions of the ODE
y+4)y +x=0

is a family of concentric circles centred at
(O, - 4).

(b) Obtain the general solution of the ODE
y" + 4y — 5 =7 exp (2x)
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(c) Write 3-D heat flow equation and separate it
into two ODEs in space and time

coordinates.

(d) Classify the following PDEs by way of order
and degree, linearity/non-linearity and

homogeneity/non-homogeneity :

2 2

M T2 _2f g
ot ox

Gy L[, ML T)
o P&y e

(e) Determine which of the following ODEs are

exact :
(i) cosxcos?ydx+2sinxsinycosydy=0

(i) (2xy3 +y cos x) dx + (3x2%y2 + sinx) dy = 0

2. A glass of water at 370 K is placed in a room
kept at 300 K. It cools to 340 K in 15 minutes.
Assuming Newton’s law of cooling to describe the
process, calculate the time when the

temperature of water will be 310 K. 6

OR
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Determine the singular points of the ODE

2

d”y dy _ __
x(x—l)ﬁ +(3x—1)& +y=0.

Obtain the indicial equation and its roots.

Obtain Fourier series of the function

0 for —E<t<0
E(t) = 2 -
Eosincot for O<t<—

2

where T = 2n/m.

OR

Write the one-dimensional wave equation for a

string of length L fixed at both ends. Write down

the boundary conditions and obtain the general

solution.
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