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2023
PHYSICS

(Honours Elective )
Paper : PHY-HE-6056
( Classical Dynamics)

Full Marks : 80

Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

1. Answer the following questions :
1x10=10

(@) What is conservative force ?
Give examples.

(b) A gas particle is moving inside a sphere,
what will be the type of the constraint
in it?

(c) What will be the number of generalized
coordinates of a system of N particles
having k constraints of motion ?

Contd.




2.

(@)

(9)

(0
1)

0)

(@)

Calculate the potential energy function
associated with the force

F = —yzi - zxj - xyk.

Write down the equation of stable

equilibrium of system executing small
oscillations.

Under what condition Galilean

transformation reduces to Lorentz
transformation ?

Justify that the earth is not an inertial
frame.

State the basic postulates of relativity.

What is critical velocity of a fluid ? Write

down its expression in terms of
Reynold’s number.

Define terminal velocity of an object

falling through a fluid.

Answer the following questions :

2x5=10

What are generalized coordinates ? If a
gonera.llzed coordinate has the
dimension of momentum, what would

be the dimension f :
velocity ? oI generalized
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(b)

(c)

(d)

3. Answer the following : (any four)

(a)

(b)

3 (Sem~6/CBCS) PHY HE 5/G 3

particle in an €
explaining each term.

Write the Lagrangian of a charged

lectromagnetic field,

Explain : (1) normal modes of .\.r.ibratior;'i
(ii) normal coordinates and (iii) 1’10}1“11'.111 h
frequencies of a sy.stem whic
undergoes small oscillations.

1kg of a substance is fully converted
into energy. Calculate the amount of

energy produced.

Show that the velocity of flow 1sf
inversely proportional to the area O
cross-section of the tube.

5x4=20

Show that the path of a charged pa.rticle
moving perpendicular to an uniform
electric field is parabolic in nature.

Write down the Lorentz transforrnation
equations and obtain Lorentz-Fitzgerald
contraction formula.

Contd.



Answer the following : (any four)

ha
tw::) mas;es m; and my attached to its
ends. The system rests on
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g}?ta;:l the equation of continuity
incomprem-compr-ESSible fluid. An
i Ifsmble f-luld is flowing through

+ il the diameter of the pipe is

Oubled wh
) at .
Velocity of e (;llizg; will occur to the

4
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irl;lctionless horizontal plane. Show that (a) Obtain Lagrange’s eq'uaf:ion of mof;ion
€ angular frequency of th - from D’Alembert’s principle. Consider
= c'system is a particle of mass m moving in a plane
\/:Where‘u;_ﬂlni_ in a central force field. Write its
Ko m +my Lagrangian in plane polar co-ordinates.
Write the equations of motion and
i i ial equation of the

(d) What i L ' obtain the differential €q
theat I1stinela‘uVlStlc energy ? Show that ' orbit. 5+5=10

relativistic en .

given by is g2 ngy; £ of a particle is (b) Derive Hamilton’s canonical equation
E® = p®c® + m%c*, of motion from Hamilton’s principle of
7 least action. A mass m is suspended
) Explain relativistic tj o by a massless spring of spring constant
certain particle h ime 'dllat.mn. A %. The suspension point is pulled
10-%sec when m as a life time of upwards with constant acceleration dg.
far does it go bef, sastired ar rest, How Find the Hamiltonian of the system and
is 0.9¢ w}gl C.or(.a decaying if its speed Hamilton’s equations of motion. Also
velocity of cn 1t. 1s created (c is the find the equation of motion of the
of light in free space) ? system. 5+5=10
07} () Deduce Newton’s second law of motion

from Hamilton’s principle. Masses m
and 2m are connected by a light
inextensible string which passes over a
pulley of radius a. Write the Lagrangian

and find the acceleration of the system.
5+5=10

) Contd.



equation for the rate
ugh a capillary tube-
diameter and 40cm
kg water in 25min.

(g) Derive Poiseuille’s
of flow of fluid thro

(d) Derive
the veloci
ty addition
theorem
A tube of 0.1cm in

using fou
T vectors. A particle of rest

mass 1.67 x
i 10-27 k ‘
o g moves with a long has to deliver 20
velocity //5 Caloha Calculate the constant pressure head
o ate its relativistic to be maintained. The coefficient of
o entum, kinetic ener viscosity for water is 8.9 x 10-4N-s-m2.
ergy. gy and total : 6+4=10
6+4= :
(e) Establj . =l () What is Reynold’s number ? Mention
. 1sh Einstein’g various range of values of Reynold’s
dCIUIVaJenCe principle g mass-energy qumber for different types of flow of
€cays into a m =mc?. A pion fluid. Derive the Navier-Stokes equation
Show that m Hontand a neutri - : for flow of a viscous fluid.
| omentum of muyop jg i 1gsnes
by C(m2 -m2) =
pﬂ — -—._’“_”_____a:?_
2m’r ' 6+4=10
() State :
and explain relativistic trapn
Sverse
_f-—

Do
redp;;l;:; effect. Explain blue shif
. 1
£ Wai, tI in Doppler effect. Calct o
elength shift in the relati\lfl' I&::te
1stic

Sl : ical resy]
approxlmation ? t (f;-s:; S
+5=10
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