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- OPTION-A : (f) Write the full form of SIM.

- (Communication Electronics) SIM T SB1 F=oleft=s fovalt |

‘Paper : PHY-RE-6016 ‘ Moty
(g9 What is IMEI number of a mobile

1. Answer the following questions : ' phone ?

: , 1x7=7
CIaize (@R IMEL 559 2
O RS Oed 9 ¢ ' , |
(@) Write the full form of TRAL 2. Answer the following questions : 2x4=8
TRAI S S5 ~jefes o7l | T 2T BeT T ¢
(b) How many side bands exists in - (@) Give the concept of Noise.
Amplitude d ion ? ' l '
P iodulation l wites e e |
R oo st st «if% 2l ? { |
\ | . ‘ (b) * Draw a block diagram of a
(c) Wr.lte the full form of BPSK._ _ communication system.
BPSK 3 w61 7=2(eftzs foralt | o | @IS T OB 5 o S |
(95 What s Geo-stationary orbit ? 3 (¢ What do you mean by 2G and 3G in
woEee sk B2 ] ; ' ~ mobile communication ? What are the

() Write th : ' , ranges of frequency ?
rite the expression fi dwidth © _
freque 3 S ' ' CliRiEE @ISR 2G 9 3G A 2 2399
quency modulated spectrum. ° - : :
Tl ‘ - FIe e e e
W oTe 36T sifbcae el it ol
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' _(d) A 100MHz carrier wave is frequency | ~ (b) Write the advantages and disadvantages
modulated by a 10kHz sinusoidal - | o of frequency modulation in comparison

modulating signal. If the maximum | to' Amplitude modulation.
frequency deviation is 50kHz, find the

REIT o7 TR0 F7HIE Tond R4 %
SPRYPTR. o1 |
100 MHz 2T R4 amas 10kHz

REGEA! Eﬂ_T PR Tl T TS : (c) Give the idea about phase modulation.
34 | ?ﬂﬁ TR A T '

modulatlon index.

(maxnnum deviation) 50kHz, T el e R e |
R T e = :
: (d) Write a short note on GPS.
3. Answer any three of the following : ; GPS ¥ 53 (Bl vty '
' 5x3=15 .

() An AM broadcast station transmits

o fAeal folnT Bed 4 ¢
- 10kW of carrier power. If the
(a) Write about the electromagnetic :

. spectrum. Which part of. the
electromagnetic spectrum is used for

modulation index is 0-7, find the power
in each side band and the total

transmitted power.
electronic communication system ?

3+2=5 B FwR Ikt g W iR 10kW FO
i wRs] AT BT | M 2R FEW @l 0-7
e i i o B e R ot e o i el SIS 5 e
S o e A I T " ol el 41|
LS = ? ' |
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.. 4. - Answer the following questions ;

TS PP Oed I ¢

(@)

(b)

Draw a circuit diagfain of an Amplitude

modulator. Explain about the

.generation of a{mplitude modulated .

wave. 3+7=10

ﬁ@ﬁmaﬁaﬁﬁrwﬁwaﬁr

w926] Geslfes @ i <

Or/;ﬂ?af

| What-do you mean by multiplexing'9

Write short notes on TDM and FDM.
2+4+4=10

m%smasiﬁammﬁs?mm @i% FDM 4 53] (Bipl

IGEIN

Draw a simple block diagram of a digital
communication system. Explain the

function of each block. 2+8=10

ARG @IS R FA=e 56 a ok

| ST F59 BT AT 0
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Or [ 7291

What are the essential sections

of a satellite communication system? -
Mention the advantages. and
disadvantages of satellite
communication. S5+5=10

TojelZ CAISICANS] TER TR AeE 6 e Tolely

mmﬁwaﬁmmwﬁw@m
|

What do you mean by mobile
communication ? Explain the
architecture of mobile communication
network. 2+8=10 .

TRiZe Q@i O e (RRa @it
(OIS 15N I |

or [ 9
Write short notes on FSK and PSK. :
5+5=10 .
FSK I PSK F 53 (GR=e} ferall |
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~ OPTION-B
( Digital Signal Processing )
Paper : PHY-RE-6026

Give short answer of the following questions :

1x7=7

[(i) What is the power of a energy signal ?

(b) What is the result of convolution of two

(c)

()

(e)

(9)

equal length rectangles ?

Fill in the blank :

The LTI systems are always considered
with respect to the

If the DTFT t(o) is a complex function
of w, then write down its expression.

What is the basic concept of FIR filter ? .

Mention whether the statement is true
or false :

A signal is not said to be periodic if
()= x(t+T), where T is the
fundamental time period.

Write down the name of two types of
digital filter.

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 8

Briefly answer the following questions :

(@
(b)
(©)

(d)

. Answer any three of the following
questions:

(@)

(b)

(c)

3 (Sem=6/CBCS) PHY RE 1/2/3/4/3/G 9

2x4=8
Define IIR filter.
What do you mean by DTFT?

Write down fwo basic characteristics of
FIR filter.

Write down two basic characteristics of
infinite impulse response (IIR).

5x3=15

Define static and dynamic system. If
y(t) = 2x(t)+ 3x(t - 3), here x(t) is input
y(t) is output signal for present value
of t=0, show that system is dynamic.

State and explain linear property and
time shifting property of Z-transform.

Define Inverse Discrete Time Fourier’
Transform (IDTET), find the IDTFT of

x(w) where x(w)= e for-r<ws.
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(d) Discuss addition and subtraction of
amplitude of signal with proper

examples.

(e) Discuss continuous and discrete
~ convolution. '

() Define FFT and DFT briefly.

4. Answer any three of the following
guestions : _ 10x3=30

(a) Define convolution of system. Discuss
about shifting and scaling property of

LTI system. If x(t), y(t) and h(t) is the
“input, output and impulse signal of LTI
system then expreSs’ the differentiation

-of output. 2+4+4=10

(b) What do you mean by IIR filter ? What
is the basic technique of transforming

IIR digital filter from analog filter ?

~ Mention the three basic classification
of transformation of analog to digital

IIR filter. Describe in short the bilinear
Z-transform. 2+2+3+3=10

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/6 10

|

|

()

()

@

3 (Sem-6/CBCS) PHY RE 1/2/3/4/3/C 1

What do you mean by signal ? Describe
briefly about two types of basic signal.
What are the differences between
analog and digital signal? Write the
relation between signal and system.
1+4+3+2=10

Establish a relation between
trigonometric and exponential Fourier
series.

Describe in brief about ROC of LTI
system. Write down its properties
briefly. ‘ 4+6=10
Write short notes on : - 5+5=10
(i) Sampling and

(i) Quantization
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OPTION-C ' | (e) 1f A={a,b,c}and B={l,m,n}are two
(Advanced Mathematical Physics-1I) g _ sets, form a one-one onto mapping.
Paper : PHY-RE-6036 ki | | : IMA={a, b, c} A% B={] m, n} ol A2

1. Answer the following questions : T (O FF RIS A et a2 1|

: A 1x10=10 | T
e AT Bed WAl ¢ _ () Fill in the blank :
‘ | Rt o1 oiof = ¢
(a) What is functional ? i g\ |
T T In a Poisson distribution
: 2P(x=1)=P(x=2), then standard

(b) The degrees of freedom for two masses deviation is ............ e s

_]Olned by a I’Igld I‘Od are : W ZIW 2P(x= 1) =P(x=2), m
75 Wed FR IS U0 O FGHOR Tl 27 el TR R T e o
o 3 . !‘ |
(i) 2 g (g) The order of (-i) in the multiplicative
i) 6 group G={1,-1,1,—-1} is equal to
(iv) S aaifg AW G={1,-1,1,-i}© (i)
. (TAIE 2T
(c) | What are canonical pair of variables ? '
R g v "
(@) 4
(d) Is the relation R “x as a divisor of ¥~ ' a4
symmetric ? ' @) -
TG R “x T yd Rrens” efoom @ Wl -
3 (Sem-6/CBCS) PHY RE 1/2/3/4/3/0 13 Contd.
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(h) How many generators are there in a

(1

()

Answer the following questions :

cyclic group ?

PRI FAE GBIR @ﬁﬁ-m@%@ Qi ?

What is Scleronomic constraint ?

FI AR e 72

Write the formula for P(B|A) where A,

B are two events in a sample space.

eiferd T3S P (B[ A) 3 5@ Bl 'S A W B
2’57 951 T | .

2x5=10

G C AL (| MCICE M

(@)

. Distinguish between Lagrangian and

Hamiltonian formalisms.

SIS I (A oS [oE Aere 2
oAy 1l
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f

?f

(b)

Identify the type of constraint for a body
on a inclined plane and write the

- equation of constraint.

©

(d)

(T oS 2l I ORI elfSTEa SRS
Tiare! Al el | afeqEa FREeCn! Bl |

Write the product of cycles (1 2 3) and
(4 5).
w5l 5@ (1 2 3) SIF (4 5) 7= Bl

Show that the set S of all integers does
not form a group under the operation

defined as x*y=x-yVvV Xx,Yyes.

mgedl @ A Y[ WS S Gl
xsy=x-yV X yeS TEHTS I oM

T

(e) Define a group. When a group is said

3 (Sem-6/CBCY PHY RE 1/2/3/4/5/6 15

to abelian ?

ke k@l ol | AR <o (@hon GEER @[

o7
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3. Answer any four of the following questions :
5x4=20

O AHEIRE Rt bif<be ©es aal ¢

(a) The kinetic energy of a particle of mass
m moving in a force field of potential V
is given by T in spherical co-ordinates
(r,0,¢). Find the appropriate

Hamiltonian of the system.

V Ao T0Fas 3R 27 m 11 S G5
AR (TR BT A& 2o T 1 pleed
Gy (fvHTA Sfered] |

(b) Define Lagrange bracket of two
wvariables. Show that it is invariant

under canonical transformation.

2+3=5

70! SeRIE wiiCeiy Igwia sicel it
Yedl (I Rifze Folfwmem e ada
BEDIRC LSS el
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(c)

(d)

(i) Define Bernoulli trials with
example.

Sriae e iR SfeEEeE el
IGEIT

(i) Determine which of the following
is not a probability density
function : '

X

35’ dver (f=m) [5, 10]

1. flo)=
2. f(x)=2sin2x, over (ﬁ@?) 0, #/4]
2+1%+1Y%=5

An urn contains 5 black balls and 10
red balls. Two balls are drawn at
fandom, one after another without
replacement. What is the probability
that the first ball selected is red if the
second ball is known to be red ?
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olfq 5 501 FENET Sl W25 TGRSR
o7 FFICE O fARe GBIt oI Te ke
591 251 | TSI FEI0h! 961 2T Tic AL JEAC0I
S8 (@A TR B e

(e) (i) Using the following data :
e B2 IR i ¢

N TaTaa ks e Jg e M5
(X3 )

Probabili_ty.off(X) : 01 01 03 0-3 0-2

evaluate E(X2). 2.

E(X?) 7 5 Sfeal|

(i) Define the order of a group.

_ Prove that ¢5:G'-—> G such that
#(x)=2x VxeGisa

homomorphism of groups.
1+2=3

k9 B TR @ 7|
T @ $: GG
T8 ¢(x)=2x VY xeG, RN
S | |

3 (Sem~-6/CBCS) PHY RE 1/2/3/4/3/G 18

4. Answer the following questions : -

() Explain the principle of Least squares.
Mention one merit and one demerit of

it. 7 3+1+1=5
g < o1 TS 21 <41 | AR oI
R o SR S | |

10x4=40

weTd YHITEIRE Tes Wl ¢

(@) (i) Discuss the motion of a one-
dimensional linear harmonic

oscillator in the Lagrangian
formalism. :

AT e GIAR [WRE TG
- (e ol ST |

" Test for an extremum of the
“functional '

T d bl AT 4

Jly(x)]=

by + 2 - 2y%y'| dx

c—r

4+6=10
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(%)

OR [/ 9241

The Lagrangian of a particle of
mass m moving in a plane is given
by A
i v TS

L= ZMmX” —axy

Find out canonical momentum
and Hamiltonian. 2+2=4

Freere Y[ 4F m SIS FAFE AE
e L= —mx -axy

ffzs Wﬁﬂﬁﬂﬁ i v AR
Tferedr | |

Define partition of a set. 2
eafer Reems ke Wl

Show that the set of Q of non-zero

rational numbers form a group-

with respect to binary operation
of ordinary multiplication. 4

4l (T BT AIRRTS AR Teafe
Q TR AT T7e AT A7 Fieq
5T+ (A |
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om0

(1)
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Write the physical significance of
Hamilton’s equation. 2

T TR (SIeF SieeRl sl
Derive Lagrange’s equation from
Hamilton’s principle. 8
@B ifeT #[i amshﬂﬂ AT
Tfere |

ORI e

If Gis a group and a, beG then
show that the equation ax= b has

a unique solution a'beG. 5

W G <5l KA WS a, be G (O
493 @ ax=b ANFIDR AGEH

- Ty 2F a beG.

Show that the right co-set of set S
of inverses of elements is a left
co-set. 9

fe @ AE® S @OR SAMERER
FoAre TARARET ﬂﬁﬁ W -
1e2fs T2 A ST e WIS |
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(c)

()

What do you mean by reflexive

relation on a set? )
‘ 'ﬁ@fﬂﬁ—ﬁ%ﬁfﬁamiﬁwﬁs
: W‘/’

Examine if the set _{1 w w—?}' is

Abelian finite group with respect
to multiplication. 4

{1, w, w? | et o e
AR T KT 2 @ A =@

Prove that the shortest distance

 between any two .points in a plane

is a straight line. 4

YAl (@ IProeT 93 vo! [ Siem
PTON TG Ol T 57 |

Examine if the set {1} is a group
with respect to addition, 1

{1} 2o @i i e wi

(@)

OR / 9241

) What is variational principle ?
Derive Euler’s equation using
variational principle. 2+8=10

SRS e Aife T2 ARTeile aN
ﬁﬁtﬂm@aﬂﬁﬁwq@%mﬂ '

What are Ledendre transformatmn
equations ? Derive Hamilton’s equations
using Legendre transformations.

' -2+8=10

FCera Toiieamaa TR e Biren

| lEISEOE SILES  (EREAR TR

Tfered |

OR [ g4

Define random variables and give
example. Write down the expression for
Gaussian distribution function.

Find the mean and variance of Binomial

dlstrlbutmn with parameter n, p.
' 14#14242+4=10

- fBe e k@l forl, Tl | aieR AR

s &1 | e 36 n, p s s
5% S ST [KoeT Sferel |

2 (A 977 #19% T4 |
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OPTION-D .
(Astronomy and Astrophysics)
Paper : PHY-RE-6046 -

1. Give short answers to the following
questions: 1x10=10

(a) What is luminosity of a star?

(b) Write the range of value of the Azimuth
of celestial objects.

(c) What are white dwarf s;cars?
(d) Which of the following features does
not pertain to a telescope ?
(i) Light-gathering
(i) Magnification .
(iii) Dispersion
(iv) ‘Resolution

(e) What are vernel equinox and the right
ascension (RA)?

(f)  Which class of the stars are found in
the disc of the Milky Way ?

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/6 24

(@) The sequence of classification of stars
is
() OAFBGKM
(i) OMABFGK
(iii) OBAFGKM
(iv) ABFGKMO

(h) What is Solar Corona?
() Define active Galaxy.
(i) State the Cosmologic‘al principle.
2. Answer the following questions :
2x5=10

(a) Write the difference between sidercal
‘time and solar tlme

(b) Calculate the ratio of Radiant fluxes
| received from two stars. Whose
. magnitudes differ by 2 57

(c) Calculate the resolving power of a
telescope having a diameter of 2:34m,
when a radiation of wavelength 55004

is detected.

3 (Sem-6/CBCS) PHY RE /23456 25 Contd.



(f) Describe the Trigonometric Parallax

(d) Define parsec and calculate its value. ; 7  method used to determine the distance
in meter. ! §ic ) : _ ' of a star.
(¢) Draw a schematic diagram of Milky Way 4. . Answer any four of the following questions :

showing its different parts. "10x4=40

(a) What is Hertzsprung-Russell diagram'?

3. Answer any four of the following questions : ' | Write the common features of the stars
. 5%x4=20 on the main sequence of H-R diagram.

~ Show that a heavy star stays in the

(a) What are apparent and absolute - main sequence for a shorter period as
magnitude of a shining object ? Derive 1 e ~ compared to that for a lighter star when

a relation between them. 2+3=5 the Luminosity L«M?%, where Mis the

; ~ mass of star a>1. ' 2+3+5=10

- —y

(b) Describe the sequence of reactions in . , _
the carbon-nitrogen cycle for energy - ' () What 1is the basis of spectral
production of a star. ~ . classification of stars ? Enumerate the

7 | . special features of Harvard special

(c) Explain the formation of neutron star ' sequence. - 4+6=10"

and its internal structure. (¢ () What do you understand by

hydrostatic equilibrium in a star?

(d) With an appropriate diagram, explain Derive the equation of hydrostatic

7 Hubble’s classification of galaxies.

e.quilibrium of a star: 2+3=5
2+3=5 | (i) State Hubble’s law and explain
(e) Obtain the ratio of radii of two stars in =~ how Hubble’s con'stant indicates
terms of their surface temperatures and the age of the universe. 2+3=5
absolute magnitudes, using Stefan-
Boltzmann law of radiation.
3 (Sem-6/CBCS) PHY BE 1/2/3/4/5/6 27 Chomitd,
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(d) Write down the sequence of events

@

(h)

g grawtatmnal b1nd1ng energy.

leading to the formation of a protostar.
Explain how a star is formed from a
protostar. - 6+4=10

Discuss qualitatively the different stages
'in the evolution of a star. ~

Estabhsh the Vli'ial theorem " and find

the relationship between pressure and

i) Dlstmgulsh between refractlng and
reflecting telescopes. What are the

- advantages of reflecting telescope

over refracting telescope ?

2+3=5 "

(i) What is hght gathering power of a
telescope ? Compare the light-

gathering power of the 8m

telescope and 0-8m telescope.
2+3=5

Write short notes on any two of the
following : - 5%2=10

(i) Black holes

(ij) Kuiper belt

(iii)) Stellar magmtude scale
(iv) Milky Way

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/0 28

6+4—1o |

1
~

1.

OPTION-E
( Classical Dynamics)
Paper : PHY-RE- 6056

Give short answer to the following questions:

@

(b)

()

(d)

(e

(9)

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/C 29

1><10—10

What is Lagrangian of a system?

Write the type of constramt wh1ch
. depends on time.

If the magnetlc ﬁeld 1ncreases, the gyro
radius or the Larmor radius of a

charged partlcle ..................
(Fill in the blank)

Wr1te the general expressmn of
Hamiltonian (H). of a system.in téerms
of Lagrangian (L).

If the Lagrangian (L) of a system does
not depend on time (t), the Hamiltonian -

DECOMES ..ovvvrrereeees
' (Fill in ‘the blank) ..

What is stable equilibriurn ?

What do yhu understand by normal
mode ?

Contd.



'~ (h) What is space-time interval ?

() =~ What do you mean by world line in
Minkowski space ?

. 0 Write the Jour components of velocity .

four-vector

2. Brleﬂy answer the followmg questlons _
: 2><5—10

(a) Show that in constant magnetic field,

_the kinetic energy of a charged partlcle '

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

'(d) What. is the difference between
' Minkowski space and Euclidean space ?

(e What do you mean by critical velocity

of a fluid ?

3. Answer any four of the followmg questlons
' 5x4=20

{a) What is holonomic and non-holonomic

constraints ? Explam with example

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 30

.

~

(b) What is cyclic.or 1gnorable coordinate ?
. - Prove that the generalized ‘momentum
conjugate to’ cyclic coordinate is
conserved _— - 2+3=5

(c) Explain the motlon of a charged partlcle
in uniform magnetic field (B).

(d) Explain the difference between real and
virtual displacements. In a virtual
displacement, the work done by the

- forces of constraint is zero. Explain

~ why. 2+3=5

(e) What is four-vector ? Show that the
‘ magmtude of momentum four-veéctor is
'an invariant quantity. . 1+4= S

() What do you mean by hght—hke and
- space-like events? Explain with the
help of 'space-time diagram. -

: . ‘ 2‘/z+2}/2=5

4. Answer any four of the following questlons :
' 10x4=40

(@) Show that in a constant electric ﬁeld ‘
- the total energy of a charged particle
remain conserved. Derive the
expression of the trajectory of a charged
particle when it moves perpendicular
to an electric field. - . 5+5=10
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" (b) .Explain generalized coordinate with .
examples. Find the Lagrangian and
Lagrange’s. equation of ‘motion for a

~ falling body in uniform' gravity.-
' 3+2+5=10 .

() What is Hamiltonian principle ? Find
" the Hamiltonian and Hamilton’s
‘equation of motion for simple harmonic
oscillator. : - 2+2+6=10

(d) Derive Ham1lton s canonical equatlons
of motion. :

(e) Show that in case of central force, the
energy and momentum .are constant of
motlon

() Whatis Reynold s number ? Obtain an
expression for Reynold’s number and
explain its phy31ca1 significance.

: 2+6+2=10 -

(9) What is twin par aAldox ? Explain with
~the help of space -time diagram.
' 2+8 10

(h) What is the difference between
incompressible and compressible fluid ?
Derive Navier-Stokes equation for the.
flow of an incompressible fluid. -

2+8=10
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