No. of Printed Pages : 17 BPHE-104/PHE-04/PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2022

PHYSICS
PHE-04 : MATHEMATICAL METHODS IN
PHYSICS—I
PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 3 Hours Maximum Marks : 50

Instructions :

@)

(12)

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.

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, 2022

PHYSICS

BPHE-104/PHE-04 : MATHEMATICAL METHODS
IN PHYSICS—I

Time : 1 % Hours Maximum Marks : 25

Note : (i) Answer all questions. Internal choices

are given.

(it) Marks for each question are given

against it.

(itt) Symbols have their usual meanings.

(iv) You can  use  non-programmable

calculator.

P.T.O.
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Answer any three parts :

(a) Calculate the volume of a parallelopiped

having sides : 4
- = 2 ~
a=1+2j+3k
— o P
b=2i+2]-k
- ~ 2 ~
and c=2i+]j-2k

(b) Show that for a scalar field ¢ (x,y,2) : 4

- >
VxVd=0
(¢) Define irrotational and solenoidal vector

fields. Determine the constant ‘@’ so that

- o 2

the vector field A=(2x+3y)i+(y—32)]

+(Xx+az) K is solenoidal. 2+2

. - . ° -

(d) Consider vectors A=5i+j-3k and
- ~ 2 ~ .

B=2i-2j-7k. Determine a vector of

-

magnitude 6 units in the direction of A.

N
Also determine the projection of B

_)
along A. 2+2
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(e) Consider a force F =20 (62 - } + l%)N
acting at a point P which has the position
vector (—32 + j + 51%) m. Calculate the
torque (in Nm) due to the force about the
origin. 4

State Stokes’ theorem. Use it to show that the

curl of a conservative force field is zero

everywhere. 1+4
Or
Using Green’s theorem, evaluate

ch (—=ydx + xdy) if C is the circumference of

the circle x2 + y2? = 4.

Answer any two parts : 4 each

(a) The probability distribution function that a
molecule has speeds between v and v + dv
18 given by Maxwell-Boltzmann
distribution of speeds :

3/2
m 2
V) = 4 v2e~MV /2kgT
/) ”[kaT]

O<v< w

P.T.O.
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where T is temperature of gas and m 1is
mass of gas molecules. Show that :

8k T

mm

U =

The marks obtained by 6 students in two
class tests denoted by x and y are as

follows :
X y
6 8
5 6
8 7
10 10
4 6
9 8

Obtain the least square regression line of y
on x.

The probability distribution of binomial
random variable X representing the
number of successes i1n n independent
trials is given by :

b(x;n, p) ="C,p*q"™*

Show that the mean of the binomial
distribution is np.
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2022

PHYSICS

PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 1 % Hours Maximum Marks : 25

Note : (i) All questions are compulsory. However

internal choices are given.

(it) The marks for each question are

indicated against it.

(iti) Symbols have their usual meanings.

1. Answer any three parts : 4 each

(a) Solve the ODE :

Q ~ x3 + y3
dx xy?
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(b) Show that the following ODE is exact and

solve it :

(2¢* +3y—-1Ddx +(e¥ +3x -T)dy =0

(c) Determine the general solution of the

equation :

y"+9y=cosx
(d) Show that :
u(x,y) = x3 — 3xy?
is a solution of the two-dimensional
Laplace equation.

(e) Using the method of separation of
variables, reduce the following partial
differential equation to a set of two

independent ODEs :

2T 10T 1 62T
—+t——+—=——=0
or:2 ror r2 002

2. Obtain the indicial equation and its root for the

series solution of the ODE : 6
xZy" + (x2 + %Jy =0

P.T.O.
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Or

A sinusoidally varying e.m.f. is applied to a
series RC circuit. Determine the current
through the circuit as a function of time.

Obtain the Fourier series for the following
function with the period 27 : 7

flx)=-n1 (-n<x<0)
= x 0<x<n

Or
Solve the partial differential equation :
2
O _ U g<x<L t>0)
ox2 ot

Subject to the following conditions :
a—u(O,t) =0, ul,=0,t>0
ox

and u(x,0)=2,0<x<L.
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2. HIMRU 3Tgehc] GHIHIOT
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a—u(O,i,‘) =0, ul,)=0,t>0
ox

#AR u(x,0)=2,0<x<LlI
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