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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.

(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, 2019
PHYSICS
BPHE-104/PHE-04 : MATHEMATICAL METHODS IN
PHYSICS-1
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 or

log tables. Symbols have their usual meanings.

1. Answer any three parts : Ix4=12

—> A A A - A A A
(@ Ifa=21+j-3kandb =1-2j +k,
determine a vector of magnitude 4 units,

- -
perpendicular to both a and b .

(b) Obtain the directional derivative of
® = x%yz + xz2 at the point (1, 2, —1) in the

An A
directionof 1 — j +3k.
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{(¢) Show that for any vector field X,
=5 2o S
V.V xB)=0.

(d) Using the parametric representation,
calculate the work done in moving a particle
once around a circle in the xy plane. It is

-given that the circle has its centre at the
origin and radius 2 units, and the force

field is :

- A A
F =(2x-y)i +(x+2y)j.

(e) Determine the square of the arc element for
the orthogonal curvilinear coordinate system
whose coordinates (u, v, w) are related to the

cartesian coordinates as follows :

X= %(u2—v2); y=uv; z=w.

2. Answer any one part : Ix5=5

(a) Using Green’s theorem evaluate the integral

§ va-xay
C
where C is a circle of radius two units with

its centre at the origin.
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(b) State Gauss’s theorem. Using Gauss’s
theorem evaluate the integral

A A -
ﬁ (3xi +2yj).dS
R

where R is the sphere defined by
x2+y2+22=9.

3. Answer any one part : 1x3=3

(a) The probability that a certain item produced
in a factory is defective is 0-36. Assuming a
normal distribution, calculate its mean and
standard deviation in a random sample of
400 items.

(b) Measurements of the diameter X of wires
manufactured in a factory have the
probability distribution '

4
— = —  for 0<x<«l1
fx)=n(1+ x2)
0 elsewhere

Calculate the expectation value of X.

4. Answer any one part : Ix5=5

(a) The diffusion time in hours for a silicon
wafer and the resulting sheet resistance are
given as follows :

Diffusion time | 060 | 11 | 16 | 20 | 25
Resistance 840 | 90-0 | 91-0 | 93-0 | 92

Obtain the equation of the regression line for
this data.
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(b) The probability distribution of the binomial
random variable X representing the number
of successes in n independent trials is
given by :

b(x; n, p) =C, p*q"*,n=0,1,2,..n
Show that the mean of the binomial
distribution is np.
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PHE-05

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

June, 2019

PHYSICS

PHE-05 : MATHEMATICAL METHODS IN PHYSICS-II

Time: Ié 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. Symbols have their

usual meanings.

1. Answer any three parts : Ix4=12

(a) Determine all first and second order partial

derivatives of the function

flx, y) = log (ax + by).

(b) Solve the ODE
y' +3y +2y=¢e*
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(¢)  Solve the initial value problem

y'+58y +6y=0; y0)=1,y(0)=4

(d) Show that the following ODE is exact and

solve it :

y-xdx+x+y3)dy=0

(e) Use the method of separation of variables to
reduce the Laplace equation V2 f = 0 in three
ODEs.

2, Determine the roots of the indicial equation

around the origin for the following ODE :
xzyrr +XY’ + (xz _ _;_Jy =0
Also obtain the recurrence relation. : 6

OR

A parachutist diving from an aeroplane from

rest experiences an acceleration of g exp(— kt).
Obtain expression for the distance travelled by
the parachutist in time t given that x(t = 0) = x,. 6
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8. Obtain the Fourier series of the function

0 —n<x<0
f(x)={

sin X D<x<nm
and f(x + 2n) = f{x).
OR

Solve the 1 — D heat flow equation to obtain the
general tempefature distribution in a bar of
length 20 cm at time t. The bar has insulated
sides at temperatures of 100°C and its ends are

at0°Catt=0.
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3. WeoHd
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