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OPTION-A
( Communication Electronics)
Paper : PHY-RE-6016 .

1. Answer the follbwing questions : :
. 1x7=7
oY ETRY el 3 ¢ ' '
(@) Write the full form of TRAIL
TRAI I Q51 it Foral | -

(b) How many -side bands exists  in-
Amplitude modulation ?

Ree wome Rt «Apd =if6 Qe
(c) Write the full form of BPSK.
'BPSK ¥ W51 3rjefes fora
- (d) ‘What is Geo-stationary orbit ?
grfos Y e

(e) Write the expression for bandwidth of
frequency modulated spectrum. -

W@Waﬁﬁaﬁ%@«mmﬁM|
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(f) - Write the full form of SIM
',smamﬁmwﬁﬁzm

-~

(g) What is IMEI number of a mobile -
phone'-’ .

S ‘mﬁammmwﬁs?
2. Answer the following _quesﬁons : 2x4=8
o PR BT z' |
(a) Give the concept of N01se
wines ﬁm g fﬁzm

; (b) Draw a "Block dlag'ram of a
communication system.

mmﬂmmwﬁmﬁw

(c) What do you mean by 2G and 3G m‘ .

moblle commumcanon? What are the

ranges of frequency ? ,

mﬁﬁ‘ﬁ CRIAIGIR 2G &% 3G mﬁw%ra_
FIE AR ﬁﬂw :
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(d) A 100MHz carrier wave is frequency -
modulated by a 10kfz sinusoidal_.
‘modulating signal. If the’ maximum
frequency deviation is SOkHz, ﬁnd the B

. modulation index. '

100 MHz i &35 GBI 10kHz
| 5RRADRH IE FCFSR AR FAIT Fere
79l T | TR SIS A
(maximum dev1at10n) 50 kHz, I
TR W R |

| 3. Answer any three of the following v
' : 5x3=15
R Rt folaviq ©es 71 ¢

-

(a) Write about the electromagﬁetic
spectrum. Which part of the -
electromagnetlc spectrum is used for

electronic commun1cat10n system ?
3+2=5

ﬁ@ﬂgﬁ@ﬂaﬁaﬁmﬁﬂllﬁmw
TR mwmmﬁas SN IS
IR =2
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(b) Write the advantages and dlsadvantages S

of frequency modulatwn in comparison
to Amphtude modulatlon :

ﬁ@ﬁwwmwaﬁmw 3
>WWM| | |

(c) Give the idea. about phase modulation.

(d) Write a short note on GPS. =
GPS T 53 (GBIl faii 1

(e An AM broadcaét station transmits

" 10kW of carrier power. If the:

modulation index is 0-7, find the power

‘in each side band and the total.
transmitted power.

© Rior e 5RY E @BIR 10kW FWOR
T S9! AT | I T o Wl 0-7
W (TS AT Mﬁﬁaw—tw:{bw
el {dm =1
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Answer the following questions :

(@

Draw a c1rcu1t dlagram of an Amphtude_ )
modulator. Explam about the

generatmn of amphtude modulated
wave. : 3+7—10

. RoR T <R 6N fg ol Rer e

ot Beoifen R e

)

| or/ #%

What do you mean by multiplexing ?

Write short notes on TDM and. FDM.

2+4+4=10

WW\W%9TDMWFDM3WW
f?"tznu :

' Draw a simple block diagram of a digital

communication system. Explain the

function of each block. 2+8=10

KRR PGP IR A 3 B s
| 3| O I P G =
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Or/"ﬁ??l‘

What are the essential sections °
of a satellite communication system ?
Mention the advantages and

" disadvantages of satellite
communication. _ 5+5=10

Tolelz (RIACTIo! R T Q@R e Tolelr

QA R ?ﬂ%&t S wﬁm{qw
Eail |

() What do you mean by mobile
 communication ? Explain -the

-architecture of moblle commumcatmn o

network. ' - .2+8=10 .

GIRIRE N, S R RIS Gt
(G 517 T <=4 |

AOr/ﬂﬁ.?f A

~ Write short notes on FSK and PSK.
: 5+5=10"

' FSK @I PSK 3 53 (310l foralt
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‘OPTION-B -
( Digital Signal Processing }
Paper : PHY-RE-6026

Sl G1ve short answer of the followmg questions :
1x7=7
(a) What is the power of a 'energy signal ?

'(b). What is the result of convoluhon of two,
' equal length rectangles ?

() Fill in the blank :
The LTI systems are always considered
‘with respect to the '

' (d) " If the DTFT () is a compléx function
~ of @, then Write down its expreSsion

(e) Whatis the bas1c concept of FIR ﬁlter ?

H Mentlon whether the statement is true
or false :

A signal is not said to be penodlc 1f
(t)=x(t+T), where Tis the
; fundamental time period

(9)  Write down the name of two types of
d1g1ta1 filter. :

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



2. Brleﬂy answer the followmg questlons -
- 2x4=8

(a) Define IIR filter.
(b) What do you mean by DTFT? |

- (c) Write-down two basic characteristics of
' FIR filter. '

(d) Write down m);)'basié characteristics of
infinite impulse response (IIR)."

- 3. '_Answer any three of the followmg :
quest10ns o - 5><3=_15
'(a) Define static.and dynamic system If

y(t)=2x(t)+3x(t-3), here x(t) is input

-y(t) is output signal for prcsent value
of t=0, show that system is dynamic.

(b) "State and explain linear property and'
time shifting property of Z-transform.

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

x(0) where x(w)=e ™ for —7<w<7.
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(d) Diécuss addition and subtraction of -
amplitude of" signal with proper
examples. '

(e) Discuss continuous and dlSCI’etC.
- convolution.

1] Déﬁhe FFT and DFT briefly.

4. Answer any three of the following.
.. questions: | 10x3=30

(@) 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. S 2+4+4=10

(b) What do you mean by IIR filter ? What
is the basic technique of transforming
IIR digital f1lter from analog filter ?
Mention the three basic classification
of transformation of analog to digital -
‘IR filter. Describe in short the bilinear,
- Z-transform. : 2+2+3+3=10
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(c) What do you mean by signal ? Describe
briefly about two types.of basic signal.
What are the d1fferences between
analog and dlgltal signal ? Write the

relation between signal and system.
1+4+3+2 10

(d) Establish a relation between ’
trigonometric and exponential Fourler~
series.

(e) Describe in brief- about ROC-of LTI
~ system. Wr1te down "its properties
 briefly. . 4+6-10
(f). Write short notes on : . - 5+5=10
(i) . Sampling and =
(i) Quantization
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OPTION—C
! Advanced Mathematical Physics—II )
Paper : PHY-RE-6036
1. Answer the following questions : S
: 1x10=10 .. -
(a) 'Wh'at is functional ?
T ﬁS? :
«_(b) The degrees of freedom for two masses
_joined by a .rigid rod are
. mev@rwm@aﬁawz’a
). 3
i) 2
(i) 6
iv) 5
- (c) What are canonical pair of variables:?

RfZe g veiRers fo

(d) Is the relation R “x as a divisor of y”
symmetrlc ?

x W y3 Reows” eff“—m e
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(e) If A={u,b,c}and B={l,m,n}aretwo '
sets, form a one-one onto mapping. .

| W A={a, b, c}NEB= {lm,n}‘iﬂﬂ‘(‘iﬁ? .
@WWWWﬁWan

" (/) Fill in the blank -
A BF 74 = ¢

In a Poisson dlstnbutlon

2P(x=1)=P(x=2), then standard '

deviation is ...... eeeaeans .

o ABTS 2P (x= 1) = P(x=2), (OFIA

(g The order of (- i) in the mu,ltiplicative' |
~ group G={1,-1,i,-i}is équal to

' @IfT Y G= {1, 1,4, _iye (-z)a
- (TS 29

G 1 |

i 4 -

(i) -4

(iv) ;1 |
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‘(h) How many generators are there in a -
cyclic group?: :
SRl TRY GOR (F2D! (AT AF?
(i) - What is Scleronomic constraint ?
FTRRR I Be
() - Write the formula for P(B|A) where A
B are two events in a sample space.

"WWP(Bm)aaama@AWB
T G WA

2. Answer the following queAsti.ons": 2>x5=‘10

'(a) Distinguish between Lagranglan and
- Hamiltonian formahsms

aﬁ@awaﬁﬁzmmww |
mef@féwm
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(b) Identify the type of constraint for a body .
©on a inclined plane.and write the
equation of constraint.

AWTWWQWWWW.
'WﬁfWWWLWWWWI |

(c) Write the product of cycles (1 2 3) and'. ‘
(4 5). '

701 5% (1 2 3) oIIF (4 5) sfFere fori |
(d) " Show that the set S of all integerse'dees o

not form a group under the operation .
defined as x*y=x-y v xYe S.

cag[eai @ o TRYR RS S BT |
X*Yy=Xx- yV x,yeS ﬂw}'{\ﬂ'ﬂﬁﬂ '
W@

(e) Deﬁne a group. When a group is said
to.abelian ?°

S, K@ Tl | 1K B! (IO G Gl
= - |
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3. Answer any four of the following questions :
5%x4=00 .

S e R B e o

(a) The k1net1c energy of.a particle of mass

- m movmg in a force field of potent1a1 14

:is given by T in spherical co-ord1nates~

(r, 6, ¢). Find the appropnate
Hamﬂtoman of the system.

'vﬁhaﬁﬁ?aauwmsgﬁ§Q¢tnr@@aaﬁhwﬁﬁﬁﬂ
AR (T RIS o e TR e
B TN SReat |

3 .(b) - Define Lagféngé brackét of two

" variables. Show that it is invariant
under canonical tranéform’atioh.i.

o - 2435
- WOl eRIFR wiceldiT IwTe Siee o)
: amwmrarﬁﬁ?*awmamavﬁ%r*amﬁam‘
& WS Qi |
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(c) () Define Bernoulli trials with
~ example.

‘W«Waﬁw@a@ﬂww
el |

- (i) Determine ‘which: of the followihg
is not a probability density =

function :
oo fMaifkens @m%r Teifet T
72x RefT 112

1. f(x)'-‘%, ox.rer (R®9) [5, 10] -

2. f(x)=2sin2x, over (RM) [0, z/4]
2+1%¥1%=5

(d) An urn contains 5 black balls and 10

o red balls. Two balls are drawn at’
andom one after another W1thout'
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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ollg GOrS 561 AT A WRB! I |
2o RIS oI IS it 751 < sieerT
1 27 | BSIH 00! T8 T GG AT B
Tl (I, ABIA o2 | x

(e) (i) Using the following data :
Mg O TR TR ¢
. Valueof X 12 3 4 5
(X W) | -

Brobability of £(X) :.01 01 0-3 03" 0.2 |
"~ evaluate E(X2). h 2
~ E(X?)3 3N Sfrsal |

-(ii)' D'eﬁ'ne the order of a group.
' Prove that ¢:G — G such that
¢;(x)=2x VxeGisa .

homomorphism of groups.
" ' '1+2=3

Y B T e A
ﬁ?ﬂ‘TW(ﬁqﬁ:G—)G |
TS §(x)=2x V xeG, RHA
oAl
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’

i) Expléin the principle of Least squares.
Mention one merit and one demerlt of

it. | 3+1+1=5 -
maﬁ%ﬁs’ﬁ’rﬁwwmﬁﬁm :
ARy e wﬁan B
‘. 4. Answer the following questions :
- 10x4=40 -

T RIS Ol A ¢
(a) (i) Discuss the motion of a one-
dimensional linear harmonic

oscillator in the Lagrangian
formalism. ‘ '

"mﬁwmf@mmma%wmm
(MR SIS STEse /9

Test for an extremum of the '
functlonal

TR 5RO I
1: ' '
Jy)= by + 42 - 2527 ax
-0
y(0)=1, y(1)=2 '
4+6=10
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OR | 9341

" () The Lagrangian of a particle of )
mass m moving in a plane is given
. by ‘

L= =1mx? —-axy

t\)

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

W‘{ﬁ@mwmm
e L= x—axy

'ﬁfi—wﬁﬁaww @ﬁ?‘uﬂaw
Sfereat |

B Deﬁne partition of a set. . 2
refer Rewme ket fa|

Show that the set of Q of non-zero
‘rational numbers form a group
~with respect to binary operation
_of ordinary multiplication. ~ 4

TS (T oMey AR IR ez

Q YR SIS 7S e@mmﬂwm

5167 I |
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(b) (1) Write the physwal significance of _
' Hamilton’s equation. , 2

s TR (I wiesS Bl
Derive VLagra_nge’s equation from -
Hamilton’s principle. 8

ﬂcqrs‘rwm%qwmﬁa‘ﬂzﬁw
Sfereal)

ORIW

(i) If G is a group and a,beG then
‘ show that the equatlon ax= b has
- a unique solution g~lbeG. 5
- G 9B AW F a,be G (O
(Y& @ ax=b wﬁaﬁmﬁ TRely .

TNYN T a b eG.

" Show that the right co-set of set S
‘of inverses of elements is. a left
co-set. : 5.

gedl @ 2O S, aﬁa TAMINRARS
Reifts BommRe & oS W TR
e Tz A ST e LTI
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(c)

()

What do you mean by reflexive ‘

_ relatlon on a set'P . 1
L) aﬁ@ﬁﬁmﬁnwiﬁwﬁ
ik

'~ Examine if the set {1, w, w2} is”

Abelian finite group with résp‘éct '

to multiplication. 4

{1, w, w?) st s A

IRfY G A 7 R AR

Prove that the shortest distance

‘between any two points in a plane
-is' a straight line. » .4

m\eatmwaw@tﬁwnm

VWWQWW?JI

Examlne if the set {1} is a group
with respect to addition. - =~ 1

{1} 7S iR aﬁrﬂﬁmﬂw e
W @ T2 49w 1
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- OR | 924t

) What is variational principle ?
Derive Euler’s equation using -

variational principle. 2+8=10
SRS e 2 oAfRwdTim IR
IR STAIRT NI S |

(d) What are Legendre transformation
~equations ? Derive Hamilton’s equations -

y 'usmg Legendre transformations..
' 2+8=10

U SHRENSI SRV S S
. BTN YO czﬁﬁ?m WW‘
oferedl |

OR / 933!

Define random variables and give
example. Write down the expression for
Gaussian distribution function.
Find the mean and variance of Binomial -
distribution with parameter n, p. . -
1+1+2+2+4=10

Www\wm Wﬁﬁﬂmﬂﬁazﬁm .
PRI o731 | 7ol 3671 n, p *RIRFS Aol
51G % N [vew Sfredl|
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OPTION-D ,
(Astronomy and Astrophysics ) ‘
Paper : PHY-RE-6046 |
1. Give short ansWefs to the fdllowing
. questions : . ' - 1x10=10
(@) What is 1uminosity of a stér'v"
(b) Write the range of value of the Az1muth ’
of celestial objects. a

© What are white dwarf stars ? -

" {d) Which of the. followmg features does‘
not pertain to a telescope?

. ) Light-gathering -
| (i) Magnification
(ii) .Dis.persion
(iv) Resolution
() What are vernel equinbx and the right

ascension (RA)?

() 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/G 24



(g) . The sequence of classification of stars

is _ ’
() OAFBGKM
(i) OMABFGK
(i) OBAFGKM
(iv) ABFGKMO

(h) What is Solar Corona? ‘
() Define active Galaxy.
G) ~ State the Cosmological principle.
9. Answer the following questions :
2><5=10

(a) Write the difference between 31dereal
t1me and solar time. '

(b) Calculate the ratio- of Radiant fluxes
' received from two stars. Whose
magnitudes differ by 2-5? '

(¢) Calculate the resolving power of a
telescope having a diameter of 2-34m, |
when a radiation of wavelength SSOOA.
is detected.
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3.

(@)

{e)

Define parsec and calculate its value

in meter.

Draw a schematic diagram of Milky Way

- showing its different parts.

Answer aﬁy JSour of the following questions :

(@)

()

@

(@

(e)

5x4=20 |

What are apparent and absolute
magnitude of a shining object'P Derive

a relation between them. 2+3=5 g

Descnbe the sequence of reactlons in
the carbon-nitrogen cycle for energy
production of a star.

Explain the formation of neutron star

and its internal structure.

With an appropriate diagram, exjjlain.
‘Hubble’s classification of galaxies.

_2+3=5

Obtain the ratio of radii of two stars in

terms of their surface temperatures and
absolute magnitudes, using Stefan- -
'Boltzmann law of radiation.
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Describe the Trigonometric Parallax’

method used to determine the distance

‘of a star.

- 4. Answer any four of the followmg questions :
: : ' 10x4=40 .

. (@)

().

{c)

What is Hertzsprung-Russell diagram ?

Write the common features of the stars

on the main sequence of H-R dlagram .
Show that a heavy star stays in the

main sequence for a shorter period as -
'compared to that for a lighter star when

the Luminosity LcM®, where. Mis the
mass of star a>1. = 2+3+5=10

What is the basis of spectral
classification of stars ? Enumerate .the
spemal features of Harvard special

_sequence. ~ 4+6=10

’(i)' What do you understand by

hydrostatic equilibrium in a star? . -

Derive the equation of hydrostatic
equilibrium of a star. 2+3=5

(i) State Hubble’s law and explain

how Hubble’s constant 1ndlcates' ‘

the age of the universe.

2+3=5'
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(e)

(9)

. (h):

Write down the .Sequence of events
leading to the formation of a protostar.

-Explain how a star is formed from a -

protostar. . 6+4=10

Discuss quahtatlvely the different stages

in the evolutlon of astar.

kEstabllsh the Virial theorem and ﬁnd .
the relationship between pressure and

gravitational binding energy.
. : ' 6+4=10

(i) = Distinguish between refractmg and

reflecting telescopes. What are the
‘advantages of reflecting telescope
over refracting telescope ?

“243= 5

(i) What is light gathering power of a
' telescope ? Compare the light-'
gathering power of the 8m _

telescope and O- 8m telescope.

243=5

Wnte short notes on any two of the
following : ) 5x2=10

(i) -Black holes

(i) Kuiper belt

(iii) "Stellar magnitude scale
(iv) - Milky. Way
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OPTION-E
(Classical Dynamics)
PaperA: PHY—RE—6056

| 1. Give short answer to the followmg questlons ]
: 1x10=10

(a) What is Lagrang1an of a system9

(b) Write the type of constraint which
depends on time. :

~ (¢) If the magnetic field increases, the gyro

' . radius or the Larmor radius of a
charged parﬁcle eegesressaaansen

: (lel in the blank)‘, '

(d) Write the general expressmn of
~ Hamiltonian (H) of a system in terms
- of Lagrangian (L).. '

" (e} 1If the Lagranglan (L) of a system does
‘ not depend on time (), the Ham11ton1an

becomes ..................
' (Ftll in the blank)

() What is stable edulhbnum ?

,(g} What do you understand by normal
mode ?
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(h) What is space-time interval ?

i)’ What do you mean by world line in. .
‘Minkowski space ?

() Write the four components of velocity -
four-vector: :
2. Briefly answer the following queStions_:
- .. S "2x5=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 crltlcal velocity
of a ﬂU.ld ? ‘

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

(a) What is holonomic and non- hOlOI’lOI‘l’llC
constraints ? Explain with example.
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4.

(b)

()

(d)

(e)

-

(@)

-What is cyclic or ignorable coordinate ?

Prove that the generalized momentum
conjugate to cyclic coordinate is
conserved. - - 2+3=5

- Explain the rhotion of a charged partiéle

in uniform magnetic field (B). -

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

What is four—vector" Show that the
omagmtude of momentum four-vector is
an invariant. quantity. ~ 1+4=5

What do you mean by light-like and'-
space-like events ? Explain with the -
help of space-time diagram. o

: 2%+2%=5

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)

(¢

@,

(e) .

(9

R

-Explain generalized coordinate with

examples. Find the Lagrangian and
Lagrange’s equatlon of motion for a
falling. body in uniform gravity.. = - .
3+2+5=10 :

"What is Ham1lton1an pnnmple ? Find

the Hamiltonian and Hamilton’s’
equation of motion for simple harmonic

oscillator. _ 2+2+6=10
Derive Hamﬂton S canomcal equatlons ‘
of motion. '

Show that in case of central force, the

energy -and momentum are constant of .

motlon

What is Reynold’s number ? Obtain an

expression for Reynold’s number and

explam its physmal significance. '
2+6+2 10

What is twin paradox? Explam with
the help of space-tlme diagram.
2+8=10

What is the d1fference between

" incompressible and compressible fluid ? o
Derive Navier-Stokes equation for the -
flow of an.incompressible fluid. ‘

2+8—10
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