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SET-A
Answer the Questions from any one Option.
OPTION-I

Paper : PHY4400504MN
( Electromagnetic Theory )

Full Marks : 45

Time : 2 hours

OPTION-II
Paper : PHY4400604MN
( Classical Mec'flanics)

Full Marks : 60

Time : 2% hours

The figures in the margiﬁ indicate
full marks for the questions.
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SET-A

OPTION-I
Paper : PHY4400504MN
( Electromagnetic Theory )

Answer either in English or in Assamese.

. Answer the following questions :. 1><5=I5
OoTY HHEDIN e Rl 8
(@) What is displacement current ?

{9 o_E &Fe

(b) Define skin depth.
F= (T & s |

() What is a waveguide ?
Ssleld o /52

(d) How are refractive index, magnetic

permeability and electric permittivity
related ?

AfeRees, WWWF@%W
MR TS

(¢) Draw the path of light through graded
index fibre.
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(TG 2093 TR SR (212 2L SR
41|

Answer any five of the following questions :
2x5=10

R frwie 2liph! @5 e & g

(a) What are Scalar and Vector potential ?

(FeE Oi% (ved [eq [F2

(b) Why did Maxwell modify Ampere’s
circuital law ?

m@@maﬁmﬁaﬁﬁ@wa@'%ﬂﬂﬁaﬁ
IR ?

(c) Write Lorentz gauge condition. What is
its advantage ?

RO & S o7l | 3R AR F2

(d) Explain transverse nature of EM wave.
ﬁﬁ;g}z—ﬁfm ORI ST S@i\o [T 4 |

(e) How does the wavelength of an EM
wave change in a dielectric medium ?°

HIIGIST MgoTe R TR TR TR

(PG eI 2 2
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(9)

(h)

()

0)

Calculate the Poynting vector at the
surface of the Sun, given that the power
radiated by the sun 3-8 x 102° watt and
radius of the Sun is 7 x 108m.

R o o) (Seq sl 31| fat e RHR
Rt a4 & 3-8 x 1026 watt WF T
JFAE 7 x 108m |

Give one example each of uniaxial and
biaxial crystal.

G F S B e e hie
Cnizad |

‘Explain the term Optical rotation.

NI SIS >[5! I 4 |

Define Optic axis. What types of crystal
possess only one optic axis ?

SIS g el vl | {5 49991 “oioas wig
@Bl SNCEARE S A 2

Give the differences betweén single
mode and multiple mode fibres.

G R FF R 4T TR ore A1y
Gl
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3.
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Answer any four of the following questions :

5x4=20

o [t sifdor e Sed Al ¢

(@)

(b)

(c)

(d)

Obtain Poynting theorem of the
conservation of energy in an
electromagnetic field and discuss the
physical meaning of each term in the
resulting equation. 2+3=5

RypTan Cras e FEwE WA R
TotofTCo! Tl O AN FIE0TS 2l &fS! A
Sifes o SEna F6 1 ‘

Explain skin depth and its dependence
on frequency and conductivity.

5 TOOR TS TS S AARAIESR
fFrEIeTe! 0T 4 |

Calculate the degree of polarisation for
ordinary light refracted from glass
(refractive index 1:5) at an angle of
incident 45°.

Jipa o[l elforfe Rl AR (SRS AW
AES W@l s T/ (@O 1-5) T©
i (Fd 45° |

How will you use Bebinet’s Compensator
to analyze polarisation of light ?
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(e)

()

(h)

cmma@ﬁmwaﬁa?a@ﬁmﬁq
ICHGE (FEE IR IR A 2

What are transverse electric and
transverse magnetic modes of
electromagnetic wave in a waveguide ?

R IS [P IRR SION OeR
ST G pES €1 R e L

]ei)lscuss'do‘uble refraction and derive
Xpression for ordinary and extra
ordinary refractive indices.

Feeifoatera Raca e 3311 wpice el o
SPIIR AfSHReET emaif Sfaear|

Explain production ‘and detection of -

circularly and elliptically polarised light

JEIPR AR CoRERPIT RS
Wﬁﬂf@ﬁ%ﬁmmmw,m@w’m

What is an opti
hat is ptical fibre ? On i
pfmcllple 1t works ? Distinguish be‘év\jflégh
step index fibre and graded index ﬁbré1
1+1+3=5
SIS FRAN 2 B Tifow 3 ww w2 (8o

ST TR i e
A2 73t | oy 2R
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4. Answer any one of the following questions :

10

w51 iz @b 2R Tes

(a) Write down the Maxwell’s four field

(b)
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equations. Define magnetic Vector and
Scalar potential. Deduce Maxwell’s field
equations in terms of magnetic vector
and scalar potential. 2+4+4=10

TSI Repae (Fa TRl Bl
gﬁ?ﬁﬂ(@wwmﬁﬁwm@ﬁmlm

AT efa

Use Fresnel equation prove Brewster’s
law and explain the total internal
reflection phenomenon. 5+5=10

A AT T IR SR 7 e
i ] SreraRe efower ARKGAE! Tt
4|

Explain propagation of light in uniaxial
crystal and derive the relation between
ordinary and extraordinary polarisation
by double reflection using a Nicol prism.

G STER T (oitee el REe i
i e o AR IR fRaferme e A

S SPHREE O SO HoF Bferedl |

7 Contd.



(d) Describe the construction and principle
of a Laurent’s half-shade polarimeter.
How will you use it to find (i) Specific OPTION-II
rotation (i) Strength of sugar solution. Paper : PHY4400604MN

7+2:+1 =1 (cl
> 5 assical Mechanics
Ww&—@wmwﬂ%aﬁaﬁu ; )
(i) RfFE Tﬁ OIS (i) GNN TRE el Rl Answer either in English or in Assamese.

ST T @ I9ER R A | -

SET-A

Answer the following questions : 1x8=8

O eHTRY Bed A ¢

(a) How many constraints are there in a
simple pendulum ?
—_— _ Bl T (IR (R sl it (constraints)
AR ?

(b) 1f a generalized coordinate is an angle,
the corresponding generalized force has
the dimensions of . -

(Fill-up the blank) .

i geﬁeralized coordinate bl (9 2T,

(0% OF (0o TL® AR T« Aq 29

BN - | (371 212 999 1)

(c) What is the degree of freedom of.an
object moving freely in an open space ?

G T 3130 Y@ SR 4 <Ot i
FoFOl Al [ 2 :

B
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(@)

(e)

(9)

(h)

Answer any six questions :

Hamilton’s equations are first-order
differential equations. True or False?

RFGR ATIPTIZ d-(ET oS
HTwet | o7 (A Rl

What is the condition for stable
equilibrium in terms of potential

energy ?

ffenfes cvas FfEa e 0% e

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

Minkowski space- world point Jfeite] &
Jren<t 232

What is an ideal fluid ?

<51 o oee

What is meant by Relativistic mass ?

Relativistic . ass JFTe1 & o 2

2x6=12

Ricelen 26 2 Beq g

(@) What are holonomic and non-holonomic

constraints ?

A W T ) o
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(b)

(c)

(@)

(e)

(9)

()
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Define generalized velocity.

AT (@0l el |

What is the advantage of Lagrangian
mechanics over Newtonian mechanics ?

ﬁ@ﬁamﬁ@mﬁﬁ@tﬂ@wwﬁw«ﬁiw
5 '

State the physical significance of a
cyclic coordinate.

GO BH I AT (SIfod wles T 741 |

What is the Hamiltonian function ?

BTN T G2

Distinguish between stable and

- unstable equilibrium.

BIESACIERCIESAC Er bis e ol RET S Sk

What is Lorentz factor ? Write its
expression.

Lorentz factor ¢ 239 Sfegfe IGE

What is the difference between Rest
mass and Relativistic mass ?

- 31 o1 uF iR o11 wEs Sk [
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()

G)

Answer any four questions :

Write the expression for length
contraction and define each term.

el SIoE e R o elfSrht A
e |

What do you mean by laminar and
turbulent flow of fluids ?

<ol BRI @9 (laminar flow) < LI
ez (turbulent flow) FTA & e =2

5x4=20

Rzl sif<er eis Tl faal 8

(@)

(b)

()

What are generalized coordinates ?
What is the advantage of using them ?

e FRIE & ¢ GRS TR A 2

Derive the Euler-Lagrange’s equation in
a cylindrical coordinate system.

TETelg IS JIE© Euler-Lagrange
FATELEICo! Sfered |

Derive the Lagrangian for a compound
pendulum and obtain the equation of
motion.

a5t TR (MieRee A FrafgaE Bed SR 5ifed
AR Sfered |
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(@)

(e)

@)

(b

If the Hamiltonian H is independent
of time t explicitly, prove that it is
(a) constant and (b) equal to the total
energy of the system.

I RN H T -3 ¢o9e Weq 9903,

(ST AT T (T 2 (@) $<F I (b) TR LD
g A |

Show that motion near a stable
equilibrium is simple harmonic.
CTARIST (T 95 R SRS 95 AifS e
IS |

What do you mean by mass-energy
equivalence ? Calculate the energy
equivalent to mass of the Sun,

M= 2 x 10%%kg. 2H8=9
S9-#if& ANgeTol (mass-energy

equivalence) fera & goat =2 F9 =1
M= 2x1030kg-q ey *If& st Fl

Derive the expressions for the Lorentz
space-time transformations.

GRS AR FAIPITTR A
341

Derive the equation of continuity and
explain its physical significance.

Contd.
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4. Answer any two questions :

Equation of continuity %946 Sz

T (Sifes wieoi iyl 555 |

10x2=20

ReP1 76t 2| Tes fimy 2

(a) Define the Lagrangian of a system.

(b)

Write the Euler-Lagrange equation for
a single generalized coordinate. Obtain
the Lagrange’s equation for a simple
Pendulum and deduce the formula for
1ts time period. 2+2+6=10

D IR TR Aewt | 9o
generalized coordinate-3 dI&C Euler-
Lagrange TRetBt forat | bt 79
co&gﬁaaa@a'@Eﬁ@asﬁﬁﬁawﬁrﬁqﬁzmﬂ
SIS O AR g Rl 29|

D et . ) .
f €rive Hamilton’s €quations of motjon
Or a system of particles. Hence obtain

the equations of motion of a particle in

a central force field. 5+5=10

TP T PR AR @ o TR

@%Nﬁﬂﬁﬁﬁﬂaﬁaﬁﬁsﬁﬁaﬁ
Refr =1 ke
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(c)

(d)

(e)

Derive the condition for minimum
potential energy. Expand the potentizl
energy up to second order. Obtain the

expression for frequency of small

oscillations. 3+4+5=10

Jen % *fea a 5ol SfFel | 2o
ﬁﬁ?ﬁﬁﬁﬁazmﬁaﬁﬁiﬁaﬂﬁ%sazwrwa
(IER SRR A it A @t

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+6+2=10
SiRwIES 2w [ 2 ReER ZE-TEs g
TR TR R T, TR WS WF (ARSI 70
RGN A SNCAmAl 1 | Light cone €2

Define incompressible fluid. Derive
Euler’s equation of fluid motion. State
its assumptions. 3+5+2=10

SRR ORI e Tl | S

oifoq Sizwi AR el 5 | SRR
@R g e
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