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SET-B

OPTION-I
Paper : PHY4400504MN
( Electromagnetic Theory)

Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
o SA(FRD Ged Al 8

(@) What do you mean by scalar potential ?

et e e & qenle

(b) What is a plane electromagnetic wave ?

Ao [ppaRn wast /e

(c) Define reflection coefficient.

AfoTa ol A@IEe wat |

(d) What is polarising angle ?
AT (ot 2

(e) What is the function of cladding in
optical fibre ?

WA e e w1y B
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2. Answer any five of the following questions :

2x5=10
O gt S5l eme Seq fam g
(@) What is the physical significance of -
displacement current ?
TR 2RI colfos Siestl e

(b) What do you mean by a Poynting vector
and what does it represent ?

aﬁmﬁzmﬁm%wm?%mé

(c) Define the physical significance of the
equation V.B=0.

V.B =0 ANISIGR (S Slesil) wewifEe
Gl

(d) State Faradays law in integral form and
its meaning.
(TRICTR Rpje-p A S D! AR Foo
ferl e 2 e ot

(e) What is meant by ‘Unbound Media’ in
electromagnetic wave propagation ?

Rpepasia o326/ emRds wFRes i)
(I& Wyw) =1 & rart =32
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(9)

(h)

(%)

G

Write the paramefers on which the
reflection and refraction of electro-

magnetic waves depends.

Rige FaAR waeol afeme ol elferere fieq
9 elberrg Tl |

Find the boundary condition for electric

field E and magnetic field H at the

interface between two media.

w31 M WG TS (@Yo (R B
i pFRE CFG H < AW A o) [efw
<4l |

How will you distinguish between
quarter-wave plate and half-wave
plate ?

(RITR G 205 % 21 @ 25 e A1

BT IR

What do you mean by specific rotation
of a liquid ?

o R wiesT I oft & qui e

Find numerical aperture of 'step index
fibre.

- (871 2O DRI o el e 11
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3. Answer any four of the following questions :
5x4=20

SR ez sifas e B f

(a) Construct the electro-magnetic wave
equation in free space. What is its

velocity ? 4+1=5
fRigye HHE I S0 TR X AL 1w 1 |
3T @9 T2

(b) Write the Poynting theorem in
differential form. What does the
Poynting vector signify ?: Consider the
propagation of an electro-magnetic wave
with electric field vector given by

E =E,sin(kz-wt)n.
Calculate the Poynting vector.
1+1+3=5

53 ToAMICH! SRR oo TRl | #ifGs
(Tl & 3o

E = Eysin(kz —wt)ni @t fat
AT (F9 (UG C0Y) <ol Rpepaai
SR PR Reapal 91 T | AR (e
el << |
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(c)

(@)

(9)

If the earth receives 2Cal min~lem=2
solar energy, what are the amplitudes
of electric and magnetic field radiation.
Tf 7] 2 Cal min-Lem2 CT& 11 FF

(o7 o I PRI Cae [fwer S
o 292

Show that electro-magnetic waves are
transverse in nature.

mmmﬁgeﬁﬁﬁﬂw\ﬂﬁﬁ@wa@a?fﬁa

What is Nicol prism ? Explain its action

as polarizer and analyzer. 1+4=5
e o & 2 TS o Rosas Roitet 239

& it €|

What is a dielectric waveguide ? Find
the condition of internal reflection at
the two. boundaries of the waveguide.

2+3=5

CIR-2ERGS S9aleN 52 SRR YOI AMNS
e AfSTeR SRl [Ko| <4 |

What is rotatory polarisation ? Draw a

neat diagram of the Laurent half shade

polarimeter labeling each part of it.
2+3=5
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(R)

IR TSR 1 2 B (G #{eT{FI519 i
A foa wIw o Afon! S @T@e 3 |

Derive an expression of numerical
aperture for an optical fibre.

gb] IR TR A RS Ree 96l
dp i Bferear |

Answer any one of the following questions :

10

o Rz @bt o Beq i ¢

(@)

(b)

State and derive Maxwell’s equations
in differential and integral form. Explain
their physical significance.

2+5+3=10

(AL T [TIPTIR, SRS S Sef<etel
Fere el e 391 | PrRe (SIS Siesi
[ 1A |

Discuss the propagation of electro-
magnetic wave through conducting

media and derive expression for

attenuation constant, phase constant
and skin depth. 4+2+2+2=10
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(c)

(@)

B R D AU S EACS O SRSICIE SRS L a3
S 39 WE A EKF, (TS L]
e B (R A i Sfenea |

Consider the propagation of an

electromagnetic wave from one medium
to another. Draw a neat diagram
showing in incident, reflection and
transmitted wave. Derive the expression

_ tan(4, = 6;)

A tan (6, + 6,) “roall

R PRI O30 9B, B! g oI S Bt
NI IReR Rsa1 <511 | o1 AR g s
SR witsten, eifwem wis FeiRe waes (rYE |
g ot AT Ay

3 _tan(6,-6,)
tan(6, +6,)

11

How can you produce and analyze
circularly and elliptically polarised
llght? Explain with relevant ray
diagram. 4+6=10

JEIPR SIF TS RS (ol AT

B oI R ok siif 2 arBe I
baR Giees iy w4 |
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OPTION-II
Paper : PHY4400604MN

( Classical Mechanics )

Answer either in English or in Assamese.

Answer the following questions : 1x8=8
O ZEPTRY B Al 3
(a) If a generalized coordinae has the

(b)

(c)

dimension of véloqity, then generalized
velocity has the dimension of
................ (Fill in the blank)

M P! generalized coordinate-3 @i (51
(velocity) 2F, (OC® generalized velocity-9
(Tl 212 279 1)

A system described with generalized
coordinates are independent of
constraints acting on it. True or False ?

Generalized coordinates ( 34 «bi <2l
@ 2T T constraints-J #1€1 F9F 23 | 3!
o f=y?

How many degrees of freedom are

possessed by a particle moving on a
sphere of fixed radius ?

RS IR (AlleTs oo 9IS T FAPR FogolT
Tiat i 2
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(d)

(e)

What is the physical meaning of

Hamiltonian ?
s e a9 2

At equilibrium, what is the value of

av
7

; av
N SRS (equilibrium), -~ e

() What do you mean by proper time ?
# Prdper Time {f«l*{ FE I 2A?
(g) What is an ideal fluid?
_ i e e
(h)‘ Write the Navier-Stokes equation for an
incompressible fluid.
D! ST S il A TR
AT o7 |
2.  Answer any six questions : 2x6=12
RicPcT =1 =R Bl i o
(@) What do you mean by degrees of
freedom of a system ?
<01 IER FOLOR i) i @l T
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(b)

()

(d)

(e)

()

e

Show that if the Lagrangian of a system
does not contain a coordinate d;

explicitly the conjugate momentum is
a constant of motion.

@S @ I GO Yl Lagrangian®

(I coordinate g, ™FSIR FAF, (50T
% conjugate momentum 5T CFq©
&7 TP =3 |

What is the physical significance of
Hamiltonian function ?

RO TR (SIfes wlesif &o
State the principle of virtual work.
Virtual work-3 Sif® B 41|

Write the Hamilton’s equations of
motion.

L . Sy

Define small oscillations and state the
necessary condition for it.

AE (iEHL e Ml S 2R @ AEEEE
5% S 4|

State the two postulates of special
relativity.

RO SieifFeorRME 700 ©9 S 4 |
What is energy-mass equivalence ?

iG-S TIgeye! 2
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(i) Explain briefly the concept of spacetime
interval.
Space interval-¥ {Rell ACFHCA IO 4 |
() What do you mean by laminar and
turbulent flow of fluids ?
O laminar 9% turbulent #J1E T
S RIRE:

3. Answer any four questions : 5x4=20

izt 5196 2" e Al 3

(a} State D’ Alembert’s principle and apply
“" it'on an inclined plane to obtam its
equation’ of motion.

R reraits ! S o[ 2 ot e
AAGETS AN TR 2AF 96 AT el 51 |
(b) A particle of mass m is moving in a
plane under inverse square law
attractive force. Set up the Lagrangian
and obtain the equation describing its
motion.
O m L3 *WY @B AT inverse square
law ST TR TS offS IR w3
A Lagrangian Z2H 39 9% 3319 51 31
1 A e 4|

(c) Obtain the Newton'’s equation of motion
from the Lagrange’s equations.

B05 GA 075B/76B 12

(d)

(e)

@)

Lagrange- siIP1y%s #41 Newton-< ﬂﬁ
AT el <541 |

Lagrangian of a simple pendulum is
; Lod ot ;
given by L =Eml’26’2 =mgl(l - cos ).

Obte}in the Hamiltonian and hence
obtain the Hamilton’s equations.

<! FRE (TR Lagrangian @ =itg
1 :
= 57711202 =mgl(l-cos#) |

Hamiltonian ¥ $ Hamilton-1 sifos

| IR A i

Discuss the stability of equilibrium
using potential energy curve.

ERIGIFDIRSEIN

Derive the expressions for time dilation
and length contraction.

TS 2RI S (A Ao eeRipY [Hefa

9|

Define four-vector. Show that the scalar
product of two four-vectors is an
invariant quantity. 1+4=5
5iR-coge k@ W) e ¥ @ 0! bifk-
(S CFAR BFE Bl SRR ~AfRE |
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(h)

Answer any two questions :

What is Reynold’s number ? On wha;
factors does Reynold’s number depend *

's its dimensional formula ?
What is its dim i

Eeed Tl e @B Y R Pl

esige Bsae e A Wi g9 2
10x2=20

fzetrar wor 2% s il ¢

(@) Find out the Lagrange’s'equation of

(b)

motion for the following system :
5+5=10

(i) a body of mass m falling freely
under gravity near surface.
(i) a spring-mass system of mass m.
oS fral EEOR AE GG foq e
fefa == ¢
() <53 v TR SRS JEeId =i
4B m o[ K|
(i) m O TLJ 90l spring-mass JI9Z |
Define a cyclic coordinate in
Hamiltonian formulation. Show that the
corresponding momentum is conserved.
Give one physical example.
3+4+3=10
IR FATTS B FE R BT T
| (yedl (@ AR eEel AEFFS AT |

5t coifor Trizaet
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(c)

(d)

(e)

Dei_"me‘..stubic equilibrium in terms of
potc?ntlal Cnergy. Expand potential
energy about equilibrium using Taylor
series. Show that motion near
equilibrium is simple harmonjc.
3+4+3=10
S & %7 stable equilibrium-3 k@t
Wl | O el <z 3 St R
S *fex Temiad = | MYed (T SR
S5 ifS FE A =7 |
Obtai‘n the Lorentz transformation
equation. Show that for classical limit

when v <<c, Lorentz transformation
reduces to Galilean one. 7+3=10

TGN RARGLIR AT PR Fef o1 | et
@ classical TS p << ¢ T &TEEG TG,
i FoiraRete «ifiaen 21|

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

S w1 3T fF @l ? 3 AV (real) W
Sq] (P 722 B [F GF-TN[ES AT
@ continuity equation fefa =41
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