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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.

(i) ° 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

December, 2018
PHYSICS
BPHE-104/PHE-04 : MATHEMATICAL METHODS IN
PHYSICS-1I
Time : Ié hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question
are indicated against it. You can use a calculator or
log tables. Symbols have their usual meanings.

1. Answer any three parts : 3x4=12

(a) Determine the unit vector normal to the
A

_)
plane formed by the vectors a = 2/i\ -k
o d A A
and b =3j +2k.
(b) Calculate the Work done by a force

F xy2 1 +Xy J in moving a particle along
the curve y2 = 4x from (0, 0) to (1, 2).

(¢) The position vector of a particle moving in
- A A

space is r =xi +yj +zk. Obtain

expression for components of its velocity in

cylindrical coordinates.
BPHE-104/PHE-04 2



(d) Calculate the directional derivative - of

V= [xz +y2A+ 2]1/2 at the point (4, 4, 7)
V4
in the direction n = Ls( RESPT

(¢) Prove that for a  vector | field -
X(x, Y, z) = Alli\ + A23\ + Aal/; and a scalar
field ¢(x, y, 2) :

_-)

v

V.0&)=0V.KR+A.V 6

| 2. State Stokes theorem. Use it for the vector field
A =PXx,y) 1 + Q(x 327 | J to show that

§(de+Qdy) H(@—@]dxdy 5

OR

State Gauss’s divergence theorem. The electric
field due to a point charge, q, at a point whose
position vector with respect to the location of q is
> . o _kq-o :

r,isgivenby E = —3 T, (@#0), wherekisa

r
constant, which depends on the nature of the
_)

medium. Calculate the flux of E through a
sphere of radius a, whose centre is at the

position of the charge q. ‘ 1+4
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8. The probability that a molecule has
speeds between v and v+dv is given by
Maxwell-Boltzmann distribution of speeds. For
gas molecules of mass m, it is given by

3/2 2 .
f(V)=4I{ I]I: T} V2 e—mV /2kBT 0<v<oo
2nky

where T is temperature. Show that

8kpT
mnw

v =

OR

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

x| 6 | 5 ] 8 [ 10| 4 | 9
y| 8 | 6 | 7 | 10| 6 | 8

Obtain the least square regression line of y on x. 5

4. A continuous random variable can assume any
value between 2 and 5. If its density function
fix) = k(1 + x), calculate p(x <4). 3

OR
The probability ‘of success in a sequence of
300 independent trials is % Assuming that the
trials form a normal distribution, calculate the

mean and the standard deviation of the
distribution. 3
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PHE-05

BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
December, 2018

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 log tables or

non-programmable calculators.

1. Answer any three parts :

(@) Show that the equation
EE+y-2)dx+(+x-5)dy=0

is exact and obtain its solution.

3xb=15

(b) What do you understand by the terms Initial
Value Problem and Boundary Value

Problem ? Solve the equation

d%y(x)
dx2
subject to the conditions y(0)=2
dy(0) _ 4
& -4

PHE-05 8
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+2y(x)=0

and



(c) Define ordinary and singular points. When
is a singularity said to be regular ? Classify
the singular points of the equation

2
(l—xz)%-ngx—y+n(n+l_)y=0

(d) 1-D Schrédinger equation is written as

0 2).
(gm-a—t)w(x,t):o

Use the method of separation of variables
and reduce it to a set of ODEs.

(6) (i) Show that the function
| z2=InG2 +y?)
satisfies the equation
2 - A2
% + gy—; =0. 3
(ii) Classify the following equations by way
of order and degree : 2

2 2
6_;1_02_6_121=0 and
ot ox

‘3" p(a" f"LQJ:o.
x oy oz
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2.

3.

A body dropped vertically from a height

experiences air resistance. Its equation of motion

can be written as mi‘l:mg—kv, where kis a

dt

constant and v is instantaneous velocity. Show

that the velocity of the body when it hits the

ground is given by v(t) = % - Pllg_g exp(— kt/m).
OR

According to Newton’s law of cooling, the rate at
which a body cools is proportiohal to the
temperature difference between the body and its
surroundings. If the surroundings are at 300 K
and the body cools from 370 K to 340 K in
15 minutes, calculate the time in which it will

attain a temperature of 310 K.

Express the function f{t) given below in a

Fourier series :
2, T T
f(t) ==t ——<t<—
® T 2 <t= 2

and fit +T) =ft)

OR

PHE-05 10
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The general solution of the diffusion equation
ar . a%r

ol VU

ot ox?

for heat flow in a uniform bar of length L is
given by

T(x, t) =(C; cos mx + Cy sin mx) e‘kmzt.

Obtain the particular solution under the

following conditions :

T(o,t)=g(L,t)=o,(t20)
and T(x,0)=Ty(0<x<L) 5
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