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PHYSICS
[PROGRAMME]
Discipline Specific Elective (DSE)
Course Code : PHY-G-DSE-T-01(A-C)
Full Marks : 40 Time : 21 Hours

The figures in the right-hand margin indicate marks..

Candidates are required to give their answers in
: their own words as far as practicable.

Symbols have their usual meaning.
~ Answer all the questions from selected Option.

OPTION-A
PHY-G-DSE-T-01
7 (Electricity and Magnetism)
GROUP-A
1. Answer any five questions:  2x5=10
: a) Derive Coulomb’s law from Gauss’ law.
b) Show that Vr" = " 25

¢)  Write down the Gauss’ law of electrostatics and
its physical significance.

d) What do we mean by the statement that the
‘dielectric constant of glass is 8.5°?
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e)  Show that (f)E’.ES' =0, where B is the magnetic
field and S is a closed surface.

f)  What is the difference between the conduction

current and the displacement current?

g)  Write down the integral form of the Biot-Savart

law and its phy51cal significance.

h)  What do you mean by the term self-mductance‘?
Write down the SI unit of self-inductance.

GROUP-B

Answer any three questions: A 10%3=30

o R Fmd a umt normal to the surface z> =x’ -y’ at
the point (1, 0, -

b)  Show that the force
F= (2xy+z:’)f+x1}+3xzzle

is conservative. If this forcc acting on a particle
displaces it from the point (0, 1, 2) to (4, 2, 3),
calculate the work done.

o) I£9.E=0, V.B=0, VxE=-2, IxB=- OE

ot a*
I B 3 2 32‘#
then show that E and B satisfy V =
3+(2+2)+3
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b)

b)

639/Phs.

What is an irrotational or lamellar vector field?

Using Gauss’ law, determine the electric field
intensity due to a long thin wire of uniform linear
charge density. :

What are polar and non-polar dielectrics? What
is ‘meant by polarization of dielectric?
2+5+(14+14)

Show that D = ¢, + P, where the symbols have
the usual meaning.

The polarizability of a gas is 0.35x10% Fm2, If
the gas contains 2.7x10 atoms/m’® at 0°C and
one atmbspheric pressure, calculate its relative
permittivity.

State Poynting theorem and is physical

' signiﬁcance. 5+3+42

By applying Ampere’s ci{éuital law, find out

~ magnetic field due to a long solenoid at a point

(1) inside the solenoid, and (ii) outside the
solenoid.

No two equipotential surfaces intersect each
other. Why?
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6 8)
b)
639/Phs.

Define and discuss the term coefficient of
coupling. How does this term lead to an upper
limit for M, in terms of L, and L,? Here, L, and
L, are the self-inductahce of two coils and M is
their mutual-inductance. (2+2)+2+(2+2)

State Lenz’s law. Expléin it from the principle

of conservation of energy.

What is Poynting vector? Show that Poynting

vector measures the flow of energy per unit area

‘per second in an electromagnetic wave.

(1+4)+(1+4)

(4)




a)

b)

639/Phs.

3 I Answer any five of the following questions:

OPTION-B
PHY-G-DSE-T-01
(Mechanics)
GROUP-A

2x5=10

- For which value of }1, the vector

A=2i+ Aj -3k will be a unit vector?

State the order and degree of differential
equation
4 W :
i%+[§}-) +x’y=0.
dx dx
Write the definition of inertial and non-inertial

frame.
State and prove work energy theorem.

Assuming the moon describe a circular orbit of
radius 4x10° km round the earth in 27.3 days,
calculate periodic time of an artificial satellite
near the earth’s surface (radius of the earth
6400 km).

If the displacement of a particle at any instant
time ¢ is given by X=asinat+bcosawr. Show
that the motion of the particle is simple
harmonic.
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g)

h)

a)

b)

639/Phs.

What is poisson’s ratio? Show that ¢ <0.5 for
solid cylinder. :

Write down the postulates of special theory of
relativity.

GROUP-B

Answer any two questions: ' 5x2=10

Solve the following differential equation:

&y dy
> - (.
i

A particle is moving along a straight line from

(3,2, —1) to (2, 1, 4) in a given force field
F = 4i -3} +4k . Find the work done. ~ 3+2

Find the relation among Young’s modulus (Y),
Bulk modulus (K) and Rigidity modulus (n).
‘ -

Three particle of masses 4 gm, 2 gm and 2 gm
are at point (2, 1, 0), (1, 2, 3) and (2, -1, 0)
respectively. Find the coordinate of center of

mass. The equation of a simple harmonic

- - 2
oscillator is given by 3 Z—f+ 27x =0. Calculate
t

the mass of the particle and time period. 3+2
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1 and time.
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of the earth R=6400 km).
: 3+3+1+3
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5. a)  Write down the differential €quation of damped
vibration and explain each term,

b)  Solve the differentia] €quation for oscillatory
damping (damping facior < ffequency of
oscillation).

¢) Draw the displacement vs time graph for thijs
~ case. 2+6+2
6. a) ° Whatjs Young’s modu]us?

b)  Deduce an expression for work dope per unit
volume on an elastic body experiencing
longitudinal strain.

¢)  Two photon are moving towards each other in
free space. Calculate the relative speed of any
photon with respect to other.

d)  Write the Lorentz transformation equations.
1+4+3+2
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h)

b)

Processes. ; 3+2

State the principle of Unattainability of absolute
Zero. Why it can pe regarded as ap alternative
Statement of third [y of the'rmodynamics? |
Calculate the change in entropy when 3gofice
melt into water at the same temperature, Latent
heat of jce js gg cal/g. 1+2+2

State and rove Carnot’s theorem. 2+3
p

(10)
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d)
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functiono_ give €Xamples. What are the essentig]
differences between isothermg] and adiabatjc
Processes? Which of the following rémains
constant in Joule-Thomson effect?

i) Entropy,

(12)




