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| - PHYSICS
S ( Regular Elective )

Answer the Questions from any one Option.
' OPTION-A
Fa = ~ (Communication Electronics )
meREN ‘ ,Paper : PHY-RE-6016
3 7 Full Marks : 60
. Time : Three hours
s OPTION-B =
= (Digttal Signal Processing ) R
- Paper : PHY—RE—6026
= -~ Full Marks : 60
Tlme Three hours

OPTION;:C'-’?-:’J |

3 ( Astronomy and. Astrop—
? ——— : Paper . PHY-RE-604
j_ “Full Marks : 80
- Time ‘Three hours
== _OPTION-E
S (Classical Dyn_,

- full marks for the questio
Answer either zn Englzsh m—i A



S
OPTION-E = "N
( _Classical Dynamics) =

Paper PHY—RE—6056 .'"

lee short answer to any ten the following
& jj.questlons - 1x10=10

= L 'ﬁ-(a) An electron 1s subjected in a magnetic
* _fleld of 1 Tesla. Find its Larmor
' frequency

(b) _\' What 1s scleronomous constram ?

:"””?(c) What kmd of system the. pr1nc1ple of
S v1rtual Work deals w1th v n

'1.-¥,_§i-'_(d) erte the Lagrange s equat1on iof motlon-.f =
= : for conservatlve‘_ ,‘ystem
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Brleﬂy answer any fwe of the following
S questions : : '

(@)

®

(c) .
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Wnte the Nawer—Stokes equatlon for an

= Deﬁne central force. =

What do you mean by mertlal frames of
reference ? :

Wrrte the dlmensronal formula of | \.
.~ coefficient of v1sc051ty for a fluid.

s

What do you mean by proper time ?

What is the angle made by the world line # ‘

of hght wave with the spatial axis ?

mcompre331ble ﬂu1d

What do you mean by world point in a
Minkowski space ? - - '

2x5=10

Show that 1f the Lagrang1an of a system
does not contain a eoord1nate d;

: Aexphcltly the conjugate momentum isa §

constant of motlon

What are holonomlc and non—holonormc

constramts ?

What is Hamrlton S prmmple ?

What are

stable and unstabl‘e
equilibrium ?

5 What; do you understand by normal
modes of vibration?

: State the postulates of spe01a1 theory of

: relat1v1ty

- ()

s turbulent flow of ﬂuids 25

b oo

‘;;'-f,velomty vwhen (i) v<e and (i) v>cin
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Wha_t do you meanrb'y laminar and

Draw the world 11ne of a partlcle W1thﬂ

two- d1mens1onal space -time dlagram




(c) A charged particle is placed in a constant
uniform magnetic field. Find th,
expressmn of the Larmor radius ang
Larmor frequency. Draw and explain the #
motion: of a charged particle in a cross §

| electnc and magnetlc field ' 3+0-5 @

: (d)i'- _Deduce Lagrange S equatrons of motion
= for small oscﬂlatrons of a system in the
S nelghbourhood of the stable equlhbnum

(e What is Reynold S number” On what
== factors does Reynold’s number depend ?
= AWhat is 1ts d1men31ona1 formula'> '

el _‘ 2+2+1 =5

e 1 Deﬁne four—vector Show that the scalar
"product of two four vectors is an
35 mvanant quantlty s 145

(9) | What do you mean by length contractlon
S in spec1al relatmty ? Discuss the concept
: usmg space—t1me dlagram ~ . 144=5

(h) Prove that spaoe o interval is § = —i-.ﬁarth
~ invariant under Lorentz transformation 3 :
: equatron Derive the Lagrange’s equ
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Frnd out the Lagrange s equatxon’“
j‘r;motron for the followmg systems : =

().

one d1mens1onal harmomc

-(ii).

for a conservative system
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, 4 Answer any four of the following questlons

10x4= 40 2 g :

(a) Two equal masses m are connected by
. springs having equal spring constant ¢
. so that the masses are free to oscillate
~on a frictionless table. The ends of the

~ springs are attached with the fixed walls.
: “Find out the Lagrangian and the
e equatlons of motlon of the system.

—3+7=10-2

: What is Hamﬂtoman functlon'JWnte the =

: physical 31gn1ﬁcance of the Hamiltonian
- function. Derive the Hamilton’s
equations of motion for a system of

‘;'partlcles ‘ ’

= 1+2+7—10 SE

osc111ator

a body of mass m falhng -‘f,e
- under gravrty near the surfa

2



(e)

(9)

(R)

(1)

Discuss the vibration of linear triatomje
molecules and obtain eigenvectors fo
different modes of vibrations.

Obtain the general solution for the
displacement of the n™ particle in case
of transverse oscillations of n-coupled
masses.

What is four-dimensional space-time ?
Using Minkowski’s space-time diagram,
discuss space-like, time-like and light-
like events. What is a light cone ?
2+2+2+2+2=10

What do you mean by an ideal fluid’?
How is it different from a real fluid ?
Obtain the continuity equation for
steady one-dimensional flow of fluids.
2+2+6=10

Obtain Lorentz transformation equation.
Show that for classical limit when
v< < ¢ Lorentz transformation reduces
to Galilean one. 7+3=10
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What is the difference between classical
and relativistic Doppler effect ? What do
you mean by transverse Doppler effect ?
Can it be found in classical relativity' 7
Using the concept of four-vector, obtain

an expression for relativistic Doppler
effect. 2+2+1+5=10
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