(d) What is twin
parad
-th ox ?
e help of space-time -diExplai
: agram

(e

(g)
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n Wlth

2+8=1

Derive th
€ LOI‘en
equatio tz tr
become g Ifor,entz transte‘. o What
transf stmilar, /2t Ormatio
sformation ? o Galilearl
i ; n

Show that in

o a constant i
e r?i energy of a chareglsgmc i
expr683ic)n(:ci>_nserved. Deri ks
Vit or the traject i e
Saatee particle when vR A
icular.to an electric lft' ll;‘loves
ie :
5+5=10

Differenti »

ate betw

s een streamli

' ARl ne and

e Derive i i

quation for flow of liquidpczll'lseulll{le,s
rough a

pipe.

Total number of

e -

printed pages—24
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2025

PHYSICS

( Regular Elective )

ns from any one ‘Option-

Answer the Questio
OPTION - A

Paper : PHY-RE-6016
( Communication Electronics )
Full Marks : 60

Time : Three hours

Paper

(Astronomy an
Full Marks :

. Three hours
oPTION-E
Paper - PHY—-RE—6056
('Classical pynamics )

Full Marks : 80
. Three hours
The figures in the margin indicate

full marks for the questions:

3-130-140-141

Contd.
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e in Indian

' . ther
PTION-A : () How many satellites ar¢
a k GPS service ? - e 5
Paper : PHY—RE—6OI_6 : oieiz SCZ
1 GPS e Rewol
(Communication Electronics) . SRS

Full Marks : 60

(g9 What is % ratio ?
Time : Three hours

- S e -
Answer either in English or in Assames, : : o i ox4=8
1. Answer the following questions : 2 2. Answer the following question
P L emewsmEmw:
! T O 3 3 . G | (@ Mention two advanf‘:ages of
(@) Write the full form of IMEI. L ’ geostationary satellites. _
IMEIS e JRICB1 rsjefess ey : oo Teiare 77 IR T L
(b) Define Modulation Index. : | (b) Draw the block diagram of an
TR e Al Gl ! » . ! Electronic communication system.
(c) . Write the full form of ASK. _ | 3R Careian! g o 5 ol S
- ASKg wroi e T ‘ . : in the need for modulation.
(d) What is the period of revolution of a A () Explam. :
geostationary satellite around eérth ? TR TG el I B ks
i i T T o (9) What do you mean by multiplexing 2
RRIES SR ) : | ‘ e e et
(e) What are Radio waves?
GReT wxest & 2 Contd.

3
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Answer any three of the following :

.5%x3=15

R Rl fofoe Te 1 ¢

(@)

()

(c)

(d)

(e)

Write a short note on Electromagnetic
communication spectrum.

RppEeR At 3 Raw 96 53 Gl
forat| .

Explain the working of a Super
Heterodyne Receiver. : -

PR (6R'eie Ribei S g@is el
What is GPS navigation system ?
Explain. ;

GPS fersne I3 & 2 o & |

Mention the differences between 2G and L

4G. ,

2G IR 4G’ Ter® 2 AR S |

‘What do you mean by Noise in

communication system ? Mention
different types of External Noise and
Internal Noise. :

It 7S SN (Noise) IR e gaite

fafen erie 21Ty Ste (Noise) @is eI

| IIST (Noise) I TrEd <1 |

BOIFS 0137-138-139-140-141 4

tions - 10%3;30

4. Answer the following qués
TS PRRA et I 8 Amplitude
(@) Write the characteristicS (zifulatiorx an
Modulation, Frequency Mo

Phase Modulation.

o, by @
A 10kHz wave is modulated 50% by

carrier wave of frequgncy 1 o
amplitude 50V. Find the fred

. sidebaﬂdls
and amplitudes of the AT

cies

produced.

R = (AM), T2 T (FM) S el
=W (PM)= @iRigFTR ol

10k Hz &l B 10 MHz F=7AIsE <1 SOV
RERT AT SR AFl 50% FETS ?lfT [y
T A T o R A 1

Or / =4l

Mention the basic principles used in
PAM, PWM and PPM. Explain Sampling
theorem. 6+4=10

PAM, PWM % PPM-9© TS Sﬁ'ﬁ?ﬂ:{‘\a Z
B 39 | T SR TAAMGC! GiG

BOLFS 0137-138-139-140-141 5 : Contd.



e Y

) Briefly explain the concepty op pg

(c)

FSK, PSK and BPSK, Yaxdwg

ASK, F'SK, PSK Wi Bpg .5 IR e
NINIIESHE X

or/ ¥y

() Explain the neeq for satelljye
communication,

()  What is a Gcosynchronous satellite
orbit ?

(i) Draw a simplified block diagram

of Earth Station. 3+2+85=10

() o Qi g SISzl ey
el

() ST oz i FGICREE T

(it}) $-R% (Earth Station) @bl 3w
3 foa wmm =y

Explain, in brief, the idea of GSM,

CDMA, TDMA and FDMA technologies.
Yoxqd=10

GSM, CDMA, TDMA w4 FDMA eiyfis
CHEDI AT, St Aty ay |

BOIFS 0137-138-139-140-141 6

e -

or | w24
two)
Write short notes on: (@any o {0
W (el fien s (gt g1 i
(i)  Need for Digital 'i‘ra.ujxﬂm i
fOfRine st e Al
- (i) Uplink and Downlink
el i el
(ifi) Need for Data Eneryption

Gt wfipels el

BOLFS 0137-138-139-140-141
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OPTION-B
Paper : PHY=RE- (o
( Digital Signal Processy,

Full Marks . 60 2!
Time : Three hours
1. Answer the following Questiong .
(@) Define Discrete Time System,

(b) What is Sampling ?
(c) Whatis another
z-transform?
(d) The interface between ap a
: and a digital signq Processor g .
) D/A converter !
(i) A/D converter
(i)  Modulator
(iv)  Demodulator
(e) What is the necessary condition for an
LTI system to be casual in nature?
() Define Periodic signal.

(@) In'the context of digital filters, FIR stands
for__

2. Answer the following questions : 2x4=8

(@) What is the area of a Unit Impulse
Function ? Write the other name of a
Continuous Time Unit Impulse Function.

BOIFS 0137-138-139-140-141 ~ 8

. : . ion O
(h)  What s the cireulnr convolu

term used for Wo-sidec

nallog signal

fthe

y \a
sequences X(n) =142, 1,2, 1) m

s PIY
Y(n) {1,2,8,4} , find using the |
IDFT conceply? ;
g el g
(¢) What are the advantages ©
filters?

(d) Determine and plot the
response of IR systerm.

pand
ital
impu 14

: { i uestions

Answer any three of the following € i

' ithr ith DIF

(@) Comparc DIT algorithm wil
algorithm, :

it : dure

(b) Write down the proce 008

2 FIR Filter using Frequency S

Method. : o

(¢c) Comparce the computam)r{al corpt;;llc,p‘pvbl’.

of direct DT computation 'w}i i

computation of a sequence, w1"(,
i i srgence in
What is region ofconvx.'rg o
& z-transform ? Discuss its propertics.

to design the
ampling

2435
(e) Calculate the inversce z-transform of
2z
H(z)= : 1D

| Contd,
BO1FS 0137-138~139-140-141 9



4.

Answer any three of ti
1€ follow;
1Nng

8 QUesﬁOH
| Ox3=§6

Iopel’ties

(a) Explainin detai
1: t—he im
port

of the Di
e Discrete Fourier Tran
sform

ant p

(b) - Explain phase delay anqg
ok X

with mathemati .
matical expres'si{(g)lri)sL1 I?? Cotay
« Realize

impulse re . 1
response given by ter having

t i
1

. h(n =4 il t 15 n ) n-2 +—
4 8 .5(]1_4)

(©

@)
(e)

Discuss th

¢ e steps h

desi Steps how an II

| signed by impulsive invarii’rii(iéer San be
method.

lu .

convolution
. of
ERE N the following two

x[n] ={1,2,3)
h[n] ={4,5,6)
Write short notes on :

(z) Zero-phase filter
(ii) W,indowing Method

5+5=10
5+5=10

BO1FS 0137-138-139-140-141 10

e

S e o >

~Answer the following *

BO1FS 013

OPTION-C
Papm‘:PHY—RE—OOBG
(Advanced Mathematical Physi
Full Marks : 80

Time : Three hours

cs-1)

]xloﬁlo

(@) We cannot defin€ —— 77 for & O%
T the plank)

conservative force. (Fill 1

of freedom on @

(b) The number of degree :
chess board is T (Rl in the plank)
() 1f the Lagrangian, does not depend
explicitly on time, the is const.ant.

: s1ank)

| (Fill in the
(d) How many constraints are iqvolved 10
dulum

the motion of a simple pen

(e) What is the Lagrangian ?

stem is described by

What state of a sy
Hamilton principle ?

(9) Define mutually exclusive sets.

per subset.

(h) Define @ pro
mean by €on

(i) what do you
probability ? :
Normal distribution related

mial distribution ?

ditional

G) ‘How is the
to the Bino

Contd.

7-138-139-140-143 11
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5. Answer the following :

(a) How can constraints be classifieq i

) What is the degree of freedom of a
particle moving along x-direction in
3-dimensional space ?

(c) What is the Lagrange Product »

(d) What do you mean by Gaussian
Distribution ?

2%5=10

e

Define Poisson’s Distribution.

3. Answer any four of the following :5x4=0¢

(@) Show that the shortest curve joining
two fixed points is a straight line.

(b) Explain the physical significance of
Hamilton’s Principle.

(c) The Lagrangian of a particle of mass
moving in a plane is given by
L= Jz—m(v,f +v§)+a(xuy —yvx) , where
v, and Uy are velocity components and
a is a constant. Find the canonical

momenta and Hamiltonian of the
particle,

(d) What do you mean by Finite and

Infinite Sets. Explain with the help of
examples,

BOIFS 0]37—138-139—140-141 12

i verse
(e) Define In .
inverse mappin

f(#)=(x+3)

-5 ith u
Out of 800 families ¥'"" 44 yo

4. Answer any four of

(a) State and ex

(b)

()

BO1FS 0137-138-139-140-141 ,

cach, how many f ac f
expect to have (a) € eithel

Mapping J
g Of f:X/)

CeZ 2355
J childre?

ilies
tly 3 boyS1

(c) exactly

5 girls,'
(b) exactly a
or 3 boys (Assume equ

for boys and girts) %

the foHoWlffg 10x4=40

> inle.
ton’s Principl

- from
uation
c 5+5=10

plain Hamil
Derive Lagrangian E
Hamilton’s Principle. 2 o
i uatio
tablish Euler—Lagranglfan eq i
5 iscuss the motion ofas .
S gian function.

6+4=10

motio
pendulum in the Lagran

, ; -
ean by Poisson
What do you me3 ; fon
Bracket ? Explain with the help .oS e
ample. Write any five propertle5 =
ex v e .
Poisson’s Bracket. 2

¥ Contd.



(@) What is a Random Varighle gng
c

expectation of a Random vgy 60
et the Sapcitating Ofatr}llable P ] paper : PHY RE hysics
-of two random variables X ang Yeigs;in | ( Astronomy and AstroP
: Sthe | : .
sum of their expectations E(x) ‘and Full Marks - 80
E(y). ; 2 | Time : Three hows sames
Yyl 5+5=10 ;sh or in A% 0
) : : Answer either in Englis ] : 1)410’1
(e) Degme, 'I\\}mth exarpples an Abelian group ‘ Answer the following questlonS :
and a' Non-Abelian group. Prove that L e zremmw IGRIRS factor tha
the set {1,-1,4,-i} i : s 2 ' : mary: 12
s linlsyan iabelian ‘ (@ What is the PT. "ifetime ?
multiplicative finite group of order 4. g determines & SR 2| 2ABE Sisaidd 4
: " 5+5=10 m@aﬁwﬁ =
i, Explalp the Bayes’ theorem of (b) Define Radiant ﬂﬁ-zm ‘
probability and establish its proof ' s R A T brightnesS
systematically. Describe about. the ; WﬁtemerelaﬂOHSh‘?bze of star-
continuous and discrete random © and apparent magnitier. &l
variables . 5+5=10 : AT @@,@“mﬂm e
(g) Define Binomial Distribution. Write any ! , ) what is Kuiper belt
three characteristics of the Binomial - Z2AR @%@ﬁé?
Dlstril?ution. Compute the following for  What is Celestial sphere 2
a Binomial Distribution with : (e) N (IEE &2
-0 e : iﬁlﬁﬁ( ) k& ?
parameters p=07, N =60 : : What is hour angle of 2 Star
(a) mean (b) variance and (c) standard &5l TR 2%t @ fm :
deviation. 5+5=10 ‘ fine Greenwich Mean Time.
: 1
o) oG R Fceat )
Co
15
BOLFS 0137—138-139-140-14‘

: g
et Bt R A IR R T
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() Name two MAjor types of ] :
€Sco

(FEIoR 707 SR SR Ay sideredl
()  Define resolutioi (e) Whatis the difference
esolution of a te] . A
Rk Rafiess “iescope, time and Solar ime brs OII“‘/?'T g
R ey | S e e G T
SN ‘ FaiA AANE !
0} What iS QUas o) : 5 5,(4 = 20
@RI el ; 3. Answer any four from the fOHO\Vmg :
TR o fa sifenr e il 2 o
' o : jatio
2. Answer the following ¢ : @@ Give two reasons of the vau‘lsaomr s
T PR § Questions, ; Apparent solar day. HoW many %
i e fer L i al‘epthere in a lunar calendaf?
; ° Bl i
: a1 T
@) Define effective temperat, ool G o oo 107 el T
TR TR Bawor o e o few o7 qF? :
) o
(b) Whatis B v . (b) What are the four componfnts of
Olometric magnitud : Galaxy ? Distinguish between Stars
TG i o 2 oaee : S population I and IL =
@  Whatdoyoum ~ o oA G s R 1 S 11 S
of mean by colour temperatuge S s Bl
o W'@?ﬁ“{ (¢ Explain the formation of Neutron star.
@ Ifthed" e § . fop o st gt
et ista : : '
factor 2 merric; of star is increased 2 (d) What do you mean by hydr.ostatlc
i OW much th R ! equilibrium 1n_a star ? Dernve the
received chg € radiation fl : 3 . . g
2 nges ? ux _ equation of Hydrostatic equilibrium for
RIS TRE 3 g gf% ; A a Star.
PR IR i e T, o R | o <ore TR TIRE e I o=
IFS 0137-138-13 : S5l IR AR ARG THHST SR FR
: B a6 | el !
 BOLFS 0137-138-139-140-141 YT Contd.



4.

(e

0

State Hubble’s law and -eXpl _
Hubble’s constant indicates thezm' How
ge of the

Universe?
sieE TE Tl AR SR e
(A TP Bk

Explain the types of Active Galaxies

| fern SINTRITIR SR TR A

~ Answer.any four of the following questions :

10x4=40

301FS 0137-138-139-140-141

(@)

D.eﬁne Celestial Sphere. Draw the neat
diagram of celestial sphere showing
Zemth,Nadir, Celestial poles and

Celestial equator. .

R ce il (sl wieel el | e, AifE, S

®)

31 e o

.What do. you me

R S ST RFaEEl (9Tl S (AR
AR SRIANCE! S|
an by main Sequence

the Spectral Classes of

Star ? Write down
ss the Sun belongs

Stars. In which cla
to? ;

Grate o (PR (TR

18

B gat 2 oamR T TR

(¢):#Givea brief descr‘xpﬁon
atmosphere. _
e g i 3 aralie®
(d) Describe the trigon® etric o
mmethod for determ'm'mg sreliet g
Mention the \mitations of the ™ m“@@ “
G TR am T @@“ﬁ@@%ﬁ@“ .
spafer TR = AEO FrarEs!
@ @ Define Anguiar Magmf:ier

Con



: istinguish betw .
(l) Dlsfungulq veen Rlleg: : .
U} spiral Galaxy. What ?Scpllcal ang { OPTION-E
Galactic nucleus ? M actiy, | Paper : PHY-RE-60%°
ArAPOEA SR AREE (sireranyg v (Classical pynamics)
ajefag T2 A ol B Tens :s e Full Marks 80
(i) Discuss briefly how gfsms- e B Time : Three hours Howing
1 S o 4
massive black hole can be foxmzr 6 Give short answers © the 41019
i ﬂ@ Black Hole S sif . ‘ - questions * alized €7
S aaTh R B St | ) What do you P by, 80 “r
() Wwhat is meant by Hertzsprug-Russe Si ordinates : i=rio ic
diagram: ?Trace evolutionary tfack:L(lli‘ E on example © o ‘
stars and discuss on Steller evoluti ‘ (b) Give 27 :
. ution, ke constraitt Coto
Hertzsprug - Russell ©rRiam 3fEmE Fgm e ‘ Define \—\am"\m“"a“ of a Y i
- BT GF G5 I IR GHAR R (@ *° iy displac®
GATS Gtk (d) Draw P{O‘e wilibny
: curve 1©
(h) Write short notes on any two: e
Rt O 7S Blb (Rl e ¢ P
(i) 'Virial theorem
SiEfREE TeA

(i) White dwarf
(@RS (ORI

{ii) Steller magnitude scale

GBS T (3T

e ————————————

BOIFS 0137-138-139-140-141 = 20

s
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() Write the four
nts of

four-vector
. VeIOC' \
lty j

5 o
2. Briefly answer the following g
ueStiOns 3
() Whe 2x5=
. at do you mean by ¢ %
€8rees o
f

fre‘qd‘cv)m ? Give example

¥

() Write the D'Alemb
) rite the D’Alembert’s princi
(c) Writ ; s
€ fwo properties of central f
A al force,

(d) Wh
¢ at d? you mean b i
of a fluid ? Y critical velocity

e/ Wha :
hts r; :tr§ symmetric and anti
ric modes of vibfation_'?

3.  Answ
er an
Y four of the following questi
ons:
5x4=20-

(@) Explai
mol‘)’ing ts:rmoﬁo-n of a charged particl
field. pendicular to a magnetcis

(b) State
work. proye the.p rincipal of virtual

{c) Whati
tis i : -
P th(;}tlcgf or ignorable coordin
conjugate te seteralized I'HOmenat:te :
con o CycliC co C o
Seryed. Ordlnate iS
z 2+3=5

B
01FS 0137-138-139-140-141 22

(d) Derive the expression for

length

contraction.
on of motion

(e)

(9)

Answer any

(@)

(b)

(©

BO1FS 0137-13

Find the Lagrangia
for a falling body near
earth in uniform gravity.

The La
L= 1/2<f2 + r_'292

Hamilto

_Derive Lagra

n equati

to the surface of

an by“liglh\t—like .and
lai ith the

What do you mé
. space-li v 2 Explain W1
help of space-tim

ke events 7.
e diagram.

DY +2Y2=5
grangian of a system is given by
)—V(r). Find the’

nian of the system:

four of the following questions :
10%x4=40

tion of motion

nge’s equd
system 5

ervative

principle.
significance of

Derive Hamilton’s

n for a system.
2+8=10

for a cons
D’Alembert’s\
physical
ian.

f motio

Give
Hamilton
equation O
the difference petween
ible and cornpressible fluid ?

Stokes equation for the
sible fluid.

What is
incompress

Derive Navier-

flow of an incompres
2+8=10

Contd.
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