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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2020
PHYSICS
PHE-04 : MATHEMATICAL METHODS IN
PHYSICS—I
PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II
Time ; 3 Hours ' " Maximum Marks : 50
Instt_'uctions :
() Stidents 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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PHE-04

BACHELOR OF SCIENCE (B. Sc.)
Term-End Exﬁmination
June, 2020
PHYSICS

~ PHE-04 : MATHEMATICAL METHODS IN
PHYSICS—I

Time : 1% Hours Maximum Marks : 25

Note : (i) Attempt all questions.

(iiy The marks for each question are
indicated against it.

(iir) Symbols have their usual meanings.

(iv) You may use a calculator.

5 7 -

" 1. Answer any three parts : 4 each

(a) Obtain a unit vector perpendicular to the vectors

- A - ~ — A A ~
a=3l—-j—-4k and b =-2i+4j -8k

Also determine the projection of the vector
(3 + TJ)) onto @. 2+2

P.T.0



(b)

(c)

(D

(e)
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The temperature inside a room is given by

the scalar field :
T (x, 3) = x2e¥ — xy3

Determine the direction and magnitude of
the maximum possible rate of increase of

temperature at the point (1, 0).

For a vector field ;

- . . .
F =F(x y2)i + Fx, 52)j +F(x, ,2)k,
show that :
-5 = o
V.(iVxF)=0
Calculate the work done by the force :

-3

F = 2% + xyj
in moving a particle from the point (0, 0) to
the point (1, 3) along the path y = 3x2.
Calculate the divergence of the following
vector field defined in eylindrical

coordinates :

-3
A =p%, +pé +p,singé,
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2. State Gauss’ divergence theorem. Use the

theorem to evaluate : 1+4
b 4 —
I I r.dsS
S

where S ig the surface of a sphere of radius a.

Or

Using Green’s theorem, evaluate the integral :
g)c (y3dx ~ x3dy)

where C is the circle in the xy-plane, of radius
2 units centered at the origin. 5

3. A surgery has a succéss rate of 75%. If the
surgery is carried out on 3 patients, calculate
the probability that :

(@) the surgery is successful on exactly two

L] !

patients . 1
(1) the surgery is successful on at least two
patients. 2

Or

The number of defects per metre of wire
produced by a factory follows a Poisson
distribution with a mean of 2. Determine the

P.T.0.
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probakbility of there being at most 3 defects in a

sample of 1 metre. 3

Show that the mean and variance of the normal
distribution given below are 1 and 4,

respectively : 2+3
nix) = 1 exp _l(x—l)z
2v/2n 2 2

The resistance in a coil of wire was measured

(in Q) to be 5.12, 5.08, 5.14, 5.04 and 5.02.

Calculate the best value of the resistance and

the standard error of the mean. 5
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
| June, 2020
PHYSICS

PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 1 % Hours Maximum Marks : 25

Note : (i) Answer all questions.
(ii)) The marks for each question are
indicated agdinst it.
(iii) Symbols have their usual meanings.

(iv) You may use log tables or calculators.

1. Answer any two parts : 5 each

. (a) Check tile following differential equations

for exactness :
() (xcosy-y)dx+(xsiny+x)dy=0
(i) (2xy® + ycos x) dx + (3x2y2

+sinx)dy =0
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(b) (@) Obtain the integrating factor and solve

the following ODE : 4
dy 1
=+ y=3
dr " %

(1) Classify the following PDE by way of

order and degree : 1

2 2
a2 2Q£=0

o ox2
(¢) Obtain recurrence relation between the

coefficients of power series solution of the

following equation ; 5
2
@ —xz)j—xg—Zx%+ m (m +_1)y(n) =0

where m i8 4 positive integer.

Answer any thr;ee parts: 5 each
(a) A steel rod at 20°C is put into an oven that
has temperature of 200°C. One minute
later; the temperature of the rod increases
to 30°C. Assume that the rate at which

P.T.O.



(b)

(©)
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heat is absorbed by the steel rod 1s
proportional to the temperature difference
between it and the surroundings.. Set up
the ODE that models this phenomenon and
solve it. How long will it take the
temperature of the rod to reach 190°C?

A porous rod contains moisture. Its end at
x =0 is sealed whereas the end at x = L 18
in contact with dry medium and losses
moisture :to dry air. The concentration of

moisture satisfies the equation ;

Pu_lou O0<x<L

= r .
dx2 kBt “ fort > 0

Obtain the general solution of this

equation.

Determine Fourier series solution for the

function exp (o) on the interval -1 < x< 1.
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{(d) Sketch the following function :

1 0O<xc< %
flx) =
0 —-<x<«1
Expand it in a Fourier sine series. 1+4

(e} A sinusoidal e.m.f source E (f) = E, sin ot

1s connected in a series RC circuit. Use
Kirchhoffs law to set up the QDE for the
~. circuit. Solve it obtain the general solution

for the current in the circuit. 1+4

P.T.O.
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