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Answer the Questions from any one Option.
OPTION-A
Paper : PHY-RE-6016
( Communication Electronics)
Full Marks : 60
Time : Three hours

OPTION - B
Paper : PHY-RE-6026
( Digital Signal Processing-
Full Marks : 60
Time : Three hours

OPTION-C
Paper : PHY-RE-6036
(Advanced Mathematical Physics-II)
Full Marks : 80
Time : Three hours

OPTION -D
Paper : PHY-RE-6046
(Astronomy and Astrophysics)
Full Marks : 80
Time : Three hours
OPTION - E
Paper : PHY-RE-6056
( Classical Dynamics)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.
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- OPTION-A

PHY-RE-6016

(Communication Electronics)
Full Marks : 60

Paper :

Time : Three hours |

Answer either- in English or in Assdmes.
1. Aﬁ#wer the following questions :
: 1x7=7
O ePTRY 06 I 8
(@) Write the full form of IMEL
IMEI= 2k SR sl fval |
(b) Define Modulétion Index.
T IPT P QA 'I%WTI ,
(c) Write the full form of ASK.
- ASK-T 2iem JGS! syl g
(d) What is the pefiod of revolution of a
geo§taﬁonary satellite around earth ?

73T SRS gt g-tgfes Yotz o
A [N 2

(e)‘ What are Radio waves ?

@ Tt B 2
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. () How many satellites are there in Indian
GPS service ?

OIS GPS mr‘ﬁsma%t%ﬂﬁiwg

(g) "What is S/N ratio ?

'§§ St 2

2. Answer the following questlons :
@aaemwmﬁainﬁiwﬁ

(a) Mention fwo advantages of
geostationary satellites.

| g0 Tota g Rl Sem )
@) Draw the block diagram of an
Electronic communication system.

SRS IS A O 3 o o < |

2x4=8

() Explain the need for modulation.

B aﬁﬁﬁikm@ﬁﬁﬁﬂﬁmeﬁﬂW

(d) What do you mean by mult1p1ex1ng ?
ﬂﬁﬁﬁxﬁﬁxaﬁvﬁiﬁﬁaﬁﬁ?

Contd.



‘3. Answer any three of the following :

R f R Fes =
@

(b)
(c)
(d)

(e)

5x3=15

Write a short note on Electromagnetic
communication spectrum.

RgegFam it 3 Raw o6t 53 Gt

Explain. the working of a Super
Heterodyne Receiver. ’

woliq (ZBIoRN RivoRT TR g@ig foi |

What is GPS navigation .system ?
Explain.

GPS et a7g & 2 @iz foril

Mention the differences between 2G and
4G. -

2G R 4G-T ETS 4! AL SR A |

‘What do you mean by Noise in
communication system ? Mention.

different types of External Noise and
Internal Noise.

Nmﬁww (Noise){%ﬁﬁfi@?

Rfen a1iva 2w wivte (Noise) s Srere
SIS (Noise) - B 4|
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Answer the following questions : 10x3=30
TS SPPTRY O6Y I9 ¢

(a) . Write the characteristics of Amplitude

Modulation, Frequency Modulation and
Phase Modulation. '

A 10kHz wave is modulated 50% by a
carrier wave of frequency 10MHz and
amplitude 50V. Find the frequencies
and ‘ampl'itudes of ‘the sidebands
pfoduced. . 6+4=10

Rre T (AM), TR T (FM) S 701
W (PM)S RESRER o |

'10kHz 93 {BIF 10 MHz F2RI5S 9% 50V

© RO AT SRR 50% Iero 3 (R

R At TR e Ko [ w1
' - Or /[ /% '

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

PAM, PWM i% PPM-S J756 [T
T A | TR FRAZ TASNGG! 1y 4 |-

theorem.
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(b) Briefly explain the concepts of ASK, Or [ /3.

FSK, PSK and BPSK. - Yex4=10 4 Write short notes on: (any two)
ASK, FSK, PSK SIR: BPSK-3 RePHERe | 5x2=10.
[A AL | Y GOl o (ﬁmmr 7ol -
iy ‘ (i) Need for Digital Transmlssmn
or/ i@ B
, - fof&coat @ e el
() Explain the need for satellite ‘ ) o .
N“ . communication. | o () Uplink and Downlink
| (i) Whatisa Geosynchronous satellite ,':i AR % ST
. orbit? " ' . (iii) Need for Data Encryption
(iij) Draw a simplified block diagram | BB oAb elareEe!
of Earth Station. - 3+2+5=10 '
() TR QN TR AT Ty
Sall}

(i) TR GolaRs I I R qmie

(iii) ¢-(3F (Earth Station) OR TRTgo
' 3 Pa o= =i

(c) Explain, in brief, the idea of GSM,
. CDMA, TDMA and FDMA technologies.

Yox4=10
GSM, CDMA, TDMA @& FDMA 23
(DR ARAPIRE BT 1 <=4 |
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1. Answer the following questions :

- ()
(]
(o]

(@)

(e)

.
(9

2. Answer the following questions :

(@)

OPTION-B
* Paper: PHY-RE-6026

( Digital Signal Processi-ng )

~ Full Marks : 60
Time : Three hours
1x7=7
Define Discrete Time System. |
What is Sampling ?

What is another term used for two-sided |

z-transform? -
The interface between an analog signal

- and a digital signal processor is :

(i) D/A converter
(i) A/D converter
(i) Modulator

(iv) Demodulator

.What is the necessary condition for an -
LTI system to be casual i in nature?

Define Periodic signal.

in the context of digital filters, FIR stands
or. .

Function ? Write the other name of a
Continuous Time Unit Impulse F‘unct101’1

BOLFS 0137-138-139-140-141 8

2x4—8 |
What is the area of a Unit Impulse' ,

3.

(b)

(c)

(@

What is the circuiar controlution of the
sequences X(n)={2,1,2,1} and
Y(n)={1,2,3,4}, find using the DFT-and
IDFT concepts?

What are the advantages of digital
filters?

Determine and plot the 1mpulse
response of FIR system.

Answer any three of the followmg questions :

(@)

(b)

(d)

(e

BO1FS 0137-138-139-140-141 9

Sx3=135

Compare DIT algorithm ‘with DIF
algorithm. :

Write down the procedure to design the ‘
FIR Filter using Frequency Sampling
Method.

Compare the computational complexity
of direct DFT computation with FFT
computation of a sequence, with N=64.
What is region of convergence in

z—transform ? Discuss its properties.
2+3=5

‘Calculate the inverse z-transform of

H(z)=

. Contd. .



4. Answer any three of the following questions :

(@
(b)

;z(n)= 5(n)+ %d(n -1) —%J(n - 2)+%6(n -3)+6(n-4) . ;b

ICh

(d)
(e).

10x3=30

Explain in detail, the important properties
of the Discrete Fourier Transform.

Explain phase delay and group delay

with mathematical expressions. Realize

‘the linear phase FIR filter having

impulse response given by

2+2+6=10

Discuss the steps how an IIR filter can be .

designed by impulsive i Invariance method.

Discuss the relation between z—fransform ‘

and DFT.

Expl'gin the concept of circular
convolution. Find the circular

convolution of the following two
sequences :

x[n]={1,2,3)

h[n]={4, 5,6} - . 5+5=10
Write short notes on : - 5+5=10
(i)  Zero-phase filter

(@) Windowing Method

BO1FS 0137-138-139-140-141 10

OPTION-C
Paper : PHY-RE-6036
- (Advanced Mathematical Phyéics—H )
Full Marks : 80

Time : Three hours
1. Answer the following : 1x10=10

(@) We cannot define for a non-
conservative force. (Fill in the blank)

(b) The number of degree of fréedom on a
chess board is . (Fill in the blank)

(c) If the Lagrangian does hot depend
explicitly on time, the ____ is constant.
(lel in the blank)

(d) How many constraints are involved -in
the motion of a simple pendulum ?

(e) - What is the Lagranglan ?

() What state of a system is descnbed by
Hamilton Principle ?

(g0 Define mutually exclusive sets.
(h) Define a proper subset.

(i) What do you mean by Conditional
'Probability ?

() How is the Normal distribution related
to the Binomial distribution ?

-BO1FS 0137-138-139-140-141 11 » Contd.



2.

Answer the follow_irfg :

(@)
(6)

(c)
(d)

(e)

- 9x5=10
How. can constraints be classified ?

Whaﬁ is the degree of freedom of a
particle moving along x-direction in

3-dimensional space 7

What is the Lagrange Product ?

What do you mean by Gaussian
Distribution ? v

Define Poisson’s Distribution.

Answer any four of the following :5.X4=20

(a)

(b)

BO1FS 0137-138~139-

Show that the shortest curve joining . -

two fixed points is a straight line.

Explgin the physical significance of
Hamilton’s Principle. '

(c) The Lagrangian of g particle of mass

. particlc.

(d)

Moving in a plane is given by
L=1 ( 2, .2

2M\Vx +uy +a(xvy -yvx) , where
Ux _and Uy are velocity components and

@ 1s a constant. Find the ,Canonical
momenta ang Hamiltonian of the

What do yoyu mean by Finite and

Infinite Sets E : ) of
examples, xplain with the help

140-41 1o

4.

BO1FS 0137-138-139-140-141 13

(e)

Define Inverse Mappiﬁg. Find the

‘inverse mapping of f:x -y, where

f(x)=(x+5)"?, xz-5.

Out of 800 families with 5 children
each, how many families would you
expect to have (a) exactly 3 boys,

© (b) exactly ‘5 girls, (c) exactly either 2
- .or 3 boys' (Assume equal probabilities. -

Answer any four of the following :

(a)

()

(c)

for boys and girls) ?

10x4=40

State and explain Hamilton’s Prih’ciple.
Derive Lagrangian Equation from
Hamilton’s Principle. 5+5=10

Establish Euler-Lagrangian equation of
motion. Discuss the motion of a simple
pendulum in the Lagrangian function.

- 6+4=10

What do you mean by Poisson’s
Bracket ? Explain with the help of an
example. Write any five properties of
Poisson’s Bracket. 2+3+5=10

Contd.



(@)

(e)

(9

What is a Random Variable and the -
expectation of a Random Variable ? -

Show that the expectation of the sum
of two random variables X and Y is the

sum of their expectations E(x) and

E(y). S 5+5=10

Define, with examples an Abelian group
and a Non-Abelian group. Prove that
the set {I,-1i-i} is an Abelian
multiplicative finite group of order 4.

5+5=10

Explain the Bayes’ theorem of -

probabili.ty and establish its proof
systematically.. Describe about the

cor}tinuous and discrete random
variables . , 5+5=10

Define Binomial Distribution. Write any
three characteristics of the Binomial
D1str11.3ut10n.. Compute the following for
a Binomial Distribution with
parameters p=07, N=¢0 -

(a) mean (b) varian
deviation. ve and (o Stgfsdj {g

B e S
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OPTION-D
Paper : PHY-RE-6046
(Astronomy and Astrophysics)
Full Marks : 80
. Time : Three hours
Answer either in English or in Assames.
1. Answer the following questions: 1x10=10
‘oS Rl AT Ted ol ¢

(@@ What is the primary factor that .
determines a Star’s lifetime ?

51 SRR W el T el IR 2
(b) Define Radiant flux. '

Qs TR e

(c) Write the relationship between brightness
- and apparent magnitude of star.

AT TegeToet SR SAS SN AES 79 o
(d) What is Kuiper belt ?

-~

T3 @ 2
- (e) What is Celestial sphere ?
SR (o e
() What is hour angle of a Star ?
. @Bt S B (I 2
(g Define Greenwich Mean Time.
| AT o TR el
BOIFS 0137-138-139-140-141 15 Contd.



(h) - Name two major types of-telescope.

BRI 75 e dvieg i B |
(i)  Define resolution of a teiescope.
GTsR Refioow sicet. fa
" () Whatis Quasar ? '
- o e

Answer the following questions. 2xsi= 10
oo A o e Bt
(@). Define effective temperature of Sun.
T PN Tl it
_(b) What is Bolometric magnitude ?

TGS W (e

() Whatdo youmean by colour tem
of a star ?

Sl <BR T Sawet fvg

(d) If the distance of star is increased by a
factor 2, then how much the r.
received changes ?

M O] /Y 3 o -
B Y
o . :1‘% Y, cors [k

perature

radiation flux

BO1FS 0137-138-139-140-141 16

BOIFS 0137-138-139-140-141 17

(e) Whatis the difference between Sidereal

~ time and Solar time ?
TEAR Y WE G IFER Tero 41y e

Answer any Sour from the following : 5x4 = 20
) A oI o Tes s
(a) Give two reasons of-the variations of

Apparent solar day. How many Solar days
are there in a lunar calendar?

Sl TR e oo 7 TR o

sifgrere v GRS ?

() What are the four components of |
Galaxy ? Distinguish between Stars of
population I and IIL. '

IENRR 515! Tomin: & 2 1 W= 11 9 ©91”
iers #Ai o .
(c) Explaun the formation of Neutron star.
OGN ©TW 515 Il 3 -
(d) What do ybﬁ mean by .hydrostatic
equilibrium in a 'star ? Derive the
equation of Hydrostatic- equilibrium for
a Star. |
I TS PRI ST JF e
Gl w99 I RYGCLHF SIFE Fe

- Tferedll
Contd.



(e) State Hubble’é law and explain. How
Hubble’s constant indicates the age of the
Universe? ~

AT G ﬁ*ﬂl?ﬁﬁﬁ §&K$ Regmes I

RS PR? -
(/) Explain the typés of Active Galaxies.
APy ORPRIS 2P G 7 |
. 4. Answer any four of the following questions :

. 10x4=40
S ﬁ@wvvsﬁﬁﬁﬁmaﬁﬁﬁiaw1g,

(a) Define Celestial Sphere. Draw thé neat

diagram of celestia] sphere showing

Zenith,Nadir, Celesti :
Celestial equator, sl p01¢S ane

(b) What do You mean by

18

(c) Give a brief description of Solar

(d)

(e)

BO1FS 0137-138-139-140-141

atmosphere. _
(T rpree oY Redl ) -

‘Describe the trigonometric parallax

method for determining steller distance.
Mention the limitations of the method.

GoeRe @Y AR AR R shiieT

ST I N |~ TRF! Trerd 341 |

(i) Define Angular Magnification and
Light Gathéring Power of a
telescope. Distinguish between
refracting and reflecting telescope.
(6feTC=Io Angular Magnification 1%
Light Gathering Power< @l faat|
oo ois effewiere COfeTcRIs S
sfiefay = | o

(ii) Discués briefly the application of

. various online tools in Astronomy.
C@TF@%@F{ (Astronomy)ﬁ f3few
e R mﬂaﬁmw’@sw
|

19 . Contd.
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(i) Dis.tinguish‘ between Elleptical and
Spiral Galaxy.’ What is an active
: Qalacﬁc nucleus ? -

BT TR IR (oI e

A 12 R ol FORRR [

- (i) Discuss briefly ‘héw a super

massive black hole can be formed.

AR WS Black Hole (<rive 517 =

| I o
What is me

e 55 e 1

csiiagram ? Trace evolutionary tracks of
ars and discuss on Steller evolution.

Hertzsprug - Russell SRy eTeet fFge ?

I RS G (B5 1 Wi (oo RS
GO AN | |
Write short notes on any two :‘
Rt 5519 oo 5% (ot et s
(i) Virial theorem . |
SRR Sjoiy
(i) White dwarf
QRRIB (o
(iti) - Steller magnitude scale
GORMR M g
\

20

ant by Hertzsprug-Russell |

OPTION-E.

PHY-RE-6056

(Classical Dynamics)
- Full Marks : 80

Time : Three hours 3

Paper :

Give short answers to the following.

questions : "~

(@)

(b)

(c)
()

(e)

)]

(h)
%)

BOIFS 0137-138-130-140-141 -~ 21

1x10=10
What do you mean by generalized co-
ordinates‘ ? : : '

Give an example of non-holonomic
constraint. . '

Define Hamiltonian of a system.

Draw potential energy vs. displacement
curve for an unstable equilibrium. ,
What is time-like event ?

What is the value of Raynolds gumber

for turbulent flow ?

What do you mean by proper length ?

What is stable equilibrium ?

What do you understand by normal

mode ?

Contd.
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.

() Write the four compohents of velocity

four-vector.

.- Briefly answer the following questions :
' 2x5=10.

(@) What do you mean by degrees of
freedom ? Give example.

(b) Write the D’Alembert’s principle.
(c) Write two properties of central force.

(d) What do you mean by critical veloci
of a fluid ? velocity

(e) ’What are symmetric and anti- -
- symmetric’ modes of Vibration ?

Answer any four of the following questions :

5x4=20

(a) Explain the motion of
moving pe
field.

a charged particle

(b) State and prove the principal of virtual

work.

(c) What is cyclic of
Prove that the ge
conserved,

gnorable coordinate ?
neralized momentum

2+3=5
22

rpendicular to g magnetic

yclic coordinate is

(@)

(e)

(9)

(a)

(b)

\

. Hamiltonian.

(o

Derive the expression for length
contraction. _
Find the Lagrangian equation of motion
for a falling body near to.the surface of

- earth in uniform gravity. -

‘What do you mean by light-like and

space-like events ? Explain with the
help of space-time diagram.
| | 2Va+2Y%=5

The Lagrangian of a system is given by

L= 1/2.(1"2 + r292) -V(r). Find the

Hamiltonian of the system.

4.  Answer any four of the following questions :

10x4=40

's equation of motion

iv Lagrange
Derive grang stem from

for a conservative SY

D’Alembert’s principle.
sical significance of

phy Derive Hamilton’s

motion for a system.
. 2+8=10

Give

equation of

What is the difference between

i ssible fluid ?
i ressible and comprest
glggirép Navier-Stokes equation for the

. ible fluid. .
flow of_an_mcompresmb e 4810

Contd. .
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(d) What is twin paradox ? Explain with
the help of space-time diagram. .
: . 2+8=10

(e) Derive the Lorentz transformation
equation for space and time. In what
condition, Lorentz transformation
become = similar to Galilean

 transformation ? -

() Show that in a constant electric field
the total energy of a charged particle
remains conserved. Derive the .
expression for the trajectory of a 3
charged particle when it moves
perpendicular to an electric field.

' 5+5=10

(g) Differentiate between streamline and g
turbulent flow. Derive Poiseuille’s \”
equation for flow of liquid through a
pipe. _ l
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