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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

June, 2022
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.
(it1) Symbols have their usual meanings.

(iv) You can  use  non-programmable

calculator.

1. Answer any three parts : 3x4=12

(a) Obtain the directional derivative of

¢ = x2yz + xz2 at the point (1, 2, —1) in the

direction of i — } + 3k.

P.T.O.
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(b) Show that for any vector field

e

A, V.(VxA) =0.

(c) Determine the unit vector normal to the

- A
plane formed by the vectors a =2i —k

- . .
and b = 3 + 2k.

(d) Calculate the work done by a force

- . .
F = xy% + xyj on a particle moving along

the curve y2 =4x from point (0, 0) to
point (1, 4).

(e) The position vector of a particle moving in

- A oA .
space 1s r =xi + yj +zk. Obtain the

expression for the components of its

velocity in cylindrical coordinates.

2. Answer any two parts : 2x5=10

(a) Resistance measurements on a specimen
give the following data :
R (in Q) : 0.0461, 0.0464, 0.0460, 0.0463,
0.0461 and 0.0459

Obtain the best value of resistance and the
standard error of the mean.
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(b) The surface tension of a liquid is measured

©)

as a function of temperature. The
measured values in (appropriate units) are

as given below :

Temperature Surface Tension
(T) (o)
0° 80
10° 72
20° 60
30° 55
40° 50

Obtain the least fit 6 = oy + aT to this
data.

A continuous random variable
x (0<x<mn) has the probability

distribution function :

2

px) = zsin X
T

Calculate the mean <x> )

P.T.O.
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Using divergence theorem, evaluate :
- -
fpF.as
S

> . . .
where F = uxzi — y2j + 2yzk and surface S

defines a cube bound by the planes x =0, x =1,
y=0,y=1,z=0and z=1. 3
Or

Using Stokes’ theorem, show that the line
integral :

(j‘)c (yzdx + xzdy + xz dz)

1s zero along any closed contour C.
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June, 2022
BPHE-105/PHE-05 : MATHEMATICAL METHODS
IN PHYSICS-II
Time : 1 % Hours Maximum Marks : 25

Note : All questions are compulsory. However
internal choices are given. The marks for
each question are indicated against it.

Symbols have their usual meanings.

1. Answer any three parts : 3x4=12

(a) Solve the equation :

xﬁ+y:sinx

dx
(b) Show that the differential equation :
3x (xy—1)dx+ (x3 + y)dy =0

1s exact. Hence, solve it.

P.T.O.
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(c) Determine the particular integral of
y'+3y'+2y=e*.
(d) Using the method of separation of
variables, reduce the following PDE :
0% % 1 0%
-y = °
oxZ  oy? v ot?
to a set of three ordinary differential
equations.
(e) Determine all the first and second order

partial derivatives of the function :
u (x, y) = y° + cos (x2y)

A projectile is fired from the earth in the radial
direction. Write the ODE to model the
projectile’s motion. Solve it to obtain the
minimum initial velocity of the projectile
required to escape from the earth’s
gravitational field. Neglect air resistance and
the gravitational attraction of other heavenly

bodies. 6
Or

Obtain power series solution of the equation :

QA-x2)y" —2xy +1(I+1D)y=0
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Obtain the Fourier series for the function : 7
-1, - 1<x<0
fx) =
+1, 0<x<mn

Or

The temperature distribution in a uniform bar
of length L, insulated along its length is given
by the following equation :

oT 02T
—(x,t) = kh—(x,t); O<x<L,t>0
B0 =hog @ 0<x )

Obtain the expression for T (x, £) subject to the

conditions :
T(O,T)=§(L,t):0 (t >0
ox
T (x, 0) = 4sin5ix
2L

P.T.O.
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