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OPTION-A :
(Communication Electronics)

Paper : PHY-RE-6016

Answer the following questions :
_ Ix7=7
O] PRI BT 9 ¢

(@) Write down the value of velocity of
electromagnetic wave. :

Ry P w90/ @91 ST B |

(b) Mention the mathematical expression
of BW. (Bandwidth).

AR @Bt oS e 71 S <

(c) What is the meaning of white noise ?
S Wiy 5ief o

(d) What is the meaning of modem ?

e I e

“ (e) What is the meaning of transponder ?
(FASRR oL o

(1 Write down the fu] form of FSK.
FSK= 25M UMD ssyeftas faray

(g)  Write down the full form of CDMA.
CDMA= 20 SIS srmefzas iy
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Answer the following questions : 2x4=8
O SEPTRY O 9l 8
(a) Write about SSB modulation.

SSB TeR Raa el |

(b) What is the meaning of uplink and
downlink ?

HiATEE T Goaciad o 2

(c) Draw a block diagram of A/D
convension in digital communication.

fSfaa At AEE Qs I9Fe A/D
HfRedas o 3 oa i |

(d) What is Sky wave ? Mention one of its
applications.

ST B2et 5 2 3R @O Atzis SR 4 |

Answer any three of the following : ~
5%x3=15

oo fclear fofore B 4 ¢
(@) Write in short about TDM system.
TDM J<ZR S9F© 5T 4 |

(b) Draw a block diagram of mobile
communication network.

Wﬁammﬁwqmﬁﬁﬁm
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- (c)

(d)

(e)

Write a short note on ASK.
ASK-T @2[® &bl 53 (G foial |

Discuss the basic idea of allocation of
frequency spectrum in case of radio
communication.

@B @eliEe e RS AT
e @o[® ST 341 |

In a satellite communication system the
carrier frequency used on uplink is
always higher than the carrier
frequency in downlink. Explain with
reasons.

AL IS RS ST qe ORI
FARS TGN A2 SReers (| e
AR T 4 |

Answer the following questions :

ST TR Oed T ¢

(@)

What are the practical difficulties of AM

_ broadcast ? How are they removed in

FM broadcast ? What is the frequency
range of 4G ? 4+5+1=10
AM QIS Ao SR [ 2 GlER
FM @IS (M @il S 1R 2 4G
TR P e e
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(b)

()
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Or / 24!

How is SSB modulation generated ?
Explain briefly about phase shift

method. 5+5=10
SSB T (SR BT IR A1 2 il S
@ B3 A |

What are the basic differences between
analog and digital communication ?
Mention the advantages of digital
communication. 6+4=10
Gl o Tefercset Al ARRGS iR 61
Sl & 2 fofEbet (@eltaIsR FRAEE S
91

Or [ 73 _

Define the concept of Multiplexure.
Explain briefly the differences between
Multiplexure and Demultiplexure.

) d651l0
TN QRCACH! AT 0| DT N
e ALFRE I A 4 |
What is a Geostationary satellite ?

Mention its advantages. Draw a
simplified block diagram of a space

station. 2+4+4=10
TiBfoT Toe 52 20 RAEE T 9 |

a5l T (@ TRE I 5 S |
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or / T | OPTION-B

Explain the meaning of GPS. What is ((DrgrtaliSigraliBanosesstioy

the basic principle used in GPS ? Paper : PHY-RE-6026

Explain how we use GPS in our modern ‘ ' ;

life. 2+4+4=10 1. Answer the following questions : 1x7=7
GPS= 91¢f 3l 41| GPS-9 TS A (@) What are energy signals ?

PRI %, 11 <54 | ot Sl trfir (b) Write the multiplication property
GRS 3AF (FE 2 I, AT 49 | expression for DFT.

(c) What are discrete time signals ?

(d) DTFT is the representation of
(i) Aperiodic discrete time signals
(ii) Aperiodic continuous signals V
(iii) Periodic discrete time signals
(iv) Periodic continuous signals

(e) What is sampling ?

(f)/ FIR stands for filter.
(Fill in the blank)

(g) DFT is applied to
(i) infinite sequences
(i) finite discrete sequences
(iii) . continuous infinite signals

(iv) continuous finite sequences
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2. Answer the following questions : 2x4=8
(@) Define an FIR filter.

(b) What is z-transform ? Write the relation
between z-transform and DTFT.

() What do you mean by impulse
response and transfer function.

(d) What are the advantages of digital

- filters ?

3. Answer any three of the following
questions : ox3=15

(@) What are causal and anticausal
systems ? Check whether the, following
signals are causal or non-causal :

Q) y(n) - x(n)-x(n-1)

(i) y(n)= x(ng)
2+3=5

(b) State and explain the periodicity and
linearity property of DFT.

(c) What is inverse z-transform ? Find the
z-transform of the sequence

x(n)=a"u(-n-1) 2+3=5
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(d) What is region of convergence in 2
transform ? Discuss its properties.
i 2:+3=5

(e) A discrete time system is characterised
by the difference equation

y[n] =2y[n-1]+3x[n].
Find the transfer function.

4. Answer any three of the following

questions : , ' 10x3=30

(@) What is convolution ? Discuss about
the commutative, associative and
distributive properties, of convolution.

(b)) What is a linear time invariant system ?
Discuss the properties of an LTI system.

(c) Explain® phase delay and group delay
with mathematical expressions. Realize
the linear phase FIR filter having
impulse response given by

n(n)=6(n)+ %J(n =y éc?(n _2)

+%(5(n—3)+5(n—4)

2+2+6=10
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(d) Discuss the steps how an IIR filter can OPTION-C
Ise in
_Ib:etﬁg?gned CUPER, mYaEencs (Advanced Mathematical Physics-II)

s 5 Paper : PHY-RE-6036
(e) Discuss about the circular time reversal

and circular time shifting prOperUes of 1. Answer the following questions :

DE 1x10=10
() Write short notes on : S5+5=10 o9 SHIARE Tl [ g

(i) Twiddle factor .(a) If A is an impossible event, then

(i) Windowing method P(A)=?

it A 51 TS Tl T, (o8 P(A)=

(b) If A and B are two mutually exclusive
events, then P(AUB) =
M A OIE B 00! *AIRG Wl 2, (90F
P(AUB) =

(c) “For normal distribution,
Mean = Mode = Median”.
(State True or False)

“SAIR IR AR G = ILT = T4 |7
(TS fe7dll)
(d) Write down the value of Poisson Bracket
ol |
o5 IFA [ Py, Ly )= T B



(e)

(9)

(h)

(1)

0)

Write down the value of degrees of
freedom for a system of two masseg
joined by a rigid rod.

7T 73 7€l AYG 10! O F10F AAR T By
When is a group said to be Abelian ?

9 5 (FeA GEAIT (TR 2D 2

- Write down the expression for variance

for a Binomial distribution with
parameters n and p.

n 9E p 2[NS AT B 671 T
e et i o= |
Show that (A+ B)(A-B)= A? —Bz, if

and only if A and B commute. '

4 @ (A+B)(A-B)=A%-B?,

% IME A T B FERECT |

Write down the type of constraint which
does not depend on time.

REERCE iz K e e R E

Write down the expression for
Canonical momenta.

[iES Sa@siEET w9 B |
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Answer the following questions :

2x5=10

e 2ATIR] Oed fwal ¢

(@)

(b)

(c)

(d)
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Define one-to-one onto mapping.
TFF] SRS T e |

Prove the uniqueness of identity
element under binary operation.

e dfFae Feess (TeeE gwieey o
1 |

In a Poisson distribution

P(X =2)=P(X =1). Find mean and
standard deviation. |

(DI @61 985 I P(X =2)=P(X =1)
2@, 7% Wi Anifas [oem [T w411

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

defined as x*y=%/, Vx,yel.

(el (@, x*yzxy, Vx,yel ARFETO

sjef AR TS I (GBI AL 9o T |

Cor{td.



(e) Calculate the expectation value of the
number of points that will be obtained
in a single throw with ordinary dice.

el @Ol @RI wiETE AR 2R AR Tiee
© PO Sl 1 | ]

3. Answer any four of the following questions :
S5x4=20

oo SPEIRE el o1fabe Bed a8

(a) Show that the set I of all the integers
with the binary operation * defined by

a*b=a+b-1 form a group.
oredl @, ol )Y el [ @
a*b=a+b-1 TEETO IRY % FE |

(b) State and prove Bayes’ theorem of
probability.

TeifioR ([@2ET Toolimy TR S A 5 |

(c) What do you mean by continuous and
discrete random variables ? Prove that

E(XZ) > {E(X)} & , where X is a random

variable.

[GEgIEERIRS %WWW & gen?

CRIC WWX—aquwm,

E(x?)2{E(X)}".
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(d)

(e)

Define a cyclic group. Show that the
multiplicative group {1, -1 i,—i} is
cyclic. Write the generators of this
group.

b&1E TRES FeEl. al | (qyedt @
{(1,-1,i,~1} @R ! b | G TR

S GISIEEERERIN

Lagrangian of a particle of mass m
moving in a plane is given by
L = ax? + by? — kxy - Find the canonical

momenta and Hamiltonian.

FAEAS S m T TE GO LG
L =ax? + by? - kxy X1 RiZO SRR
o ERrFa R w1

Define Poisson Bracket. Show that
Poisson Bracket does not obey

commutative law.
s qEe e Tl (Medl (@ SR IFAIC
Ry [ig i |
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4.

Answer any four of the following :

10x4=4(

woid AEIEISE [igican bifabiT el [l

(@ ()

Derive Euler—Lagrarige equation of
motion. 6

SEER-edigT sifeq ﬂﬁaﬁ Sfered |

(i) Discuss the motion of a simple
pendulum in Lagrangian

formulation. g,

ARl T4

(b) What is Binomial distribution ? Derive

()

the expression for mean and variance
in Binomial distribuition. 1+4+5=10

2o 9% 52 Gem 9549 51w S W [oers
erer Jif Sferedt |

Write down the expression for Poisson
distribution. Under what conditions
Binomial distribution tends to Poisson
distribution ? Write down two
properties and two applications of
Poisson distribution.

In a factory manufacturing blades, it is
found that on average 2% of the blades
are defective. Calculate the probability

that at most 4 blades are defective out °

of 200 blades. 1+2+1+1+5=10
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(d)

(e)

2Ri5 9% 2ipr e i | 15 BT ACATE

| ol A% SR> IR T B2 A6 DA

R 701 4 S 757 Atae S B |
@A G5 IR [Affe @el [0e 2% @@
FBge (IR 27 | 200 W @ foege FHES
4 47 THIT @ (AR Ferol orewl w4 |

The probability density function of a
continuous random variable X is given

by filse) =e>S pa=l0rRinde=s

() K, (i) E(X), (i) P(X=1),

(iv) P(X>1) and (v) V(x).

(Given eS =0-00673). 2+2+1+2+3=10
51 ez TR b X< SISl I g T
fx)=Ke>, x>0 @ (i) K, (i) E(X),
(i) P(X
fefa =11 (@l @z e5 = 0-00673).

=1), (iv) P(X 21) 9= (v) V(x)

Explain Hamilton’s principle. Derive
Lagrange’s equation from Hamilton’s
principle. 2+8=10
e e iy 41| RS TifoT o
Al e e |
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1)

@)

AWhat is Hamiltonian function. ? Derive
Hamilton’s canonical equations of
motion. 1+9=10
& Tow 57 @ eone sifcRes Rize
AR Tfered |

Examine if the set { 1, 0, aﬂ} is a cyclic

finite group with respect to
multiplication. (Where © i1s the cube-
root of unity)

Find the products of two permutations
(i) pg, (ii) gp, and (iii) p?q, where

p_(1234\I g s
(& b g e G R
4+2+2+2=10

{1, 0,02} &S 47 Aoww 5Fw 7Y =W

R o = (3 » T FHIY G5 o)

e 253 4 19 e
p'\3»142wq_2413

0T GO SRRE (i) pg, (1) gp, S (iii) p2q.
Hefg = |

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/6 18

(h)

Using the method of least squares, fit
a straight line to the data in the table
given below using X-as independent
variable :

e 3of 21 aicdlsl FR were fEl $Y AR
T, X5 Fog bord (=BI(A (3 qOle Al
WG F4 8

xl113l4]6|8|9|11]14
v 1 2 Pt 4t lish A Be s Re
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OPTION-D
( Astronomy and Astrophysics)
Paper : PHY-RE-6046

1. Answer the following questions : 1x10=10
O SMPTRY Bes fudl 8

(a) ‘What is persec:?

AT =52

(b) What is ‘Chandrashekhar Limit’ ?
PECEIRE T 2

(c) Write the sequence of classification of
stars.

I RGBSR R RE T

(d) Where does the star formation take
place in our galaxy ?

SIS SRFRIETE (FF SRS S 915 57 2

(e) Write the value of mass of a neutron
star.

TG B9 ©ee W9 i |

(/) What is Zenith point ?
fical i 62

(g) Write the full form of ‘SIMBAD’.
fosmima 372 eeer 1= |
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(h) What is Lenticular galaxy ?
@ERHIeIR ORPRE] /2
(i) Define Hubble’s law.
TR AR Al |
() What is quasar ?
‘FrRER [
Answer the following questions : = 2x5=10

oo 2ERd Bl el g

(@)

(b)

(¢

(@

A particular star has apparent and
absolute magnitude as -0-3 and +4-1.
Calculate the distance in A.U.

G5t R SA" SATS WA AT T ~0-3
W +4-1 | SIHR &Y (SIORE TS 1] T4 |
State the Cosmological principle.
TG Tifech! |

Write the declination (6) at Celestial
North and South Pole.

TSR] BEd W A (TS SRS (5)
= @R

Draw a ray diagram of a Newtonian
reflecting telescope.

s afweie e TEoN I BF S
41|
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(e) Write the name of different layers of
the solar atmosphere.

WZ‘T@ ﬁﬁwwﬁm

Answer any four questions from the
following : 5x4=20

o1 el BIfo) 2] Tel wal ¢

(@) Define Luminosity and Radiant flux of
a star. Calculate the ratio of the radiant
fluxes received from two starts whose
apparent magnitude differ by 2-5.

1+1+3=5

a5l SR G 9T Gt FER R

fal | vl e SsreNE A1 25 e wAl

YoR RIGAT FHE SHAS [T =1 |

(b) Distinguish between refracting and
reflecting telescopes. What are the
advantages of reflecting telescope over
the refracting telescope. 3+2=5

dfonee OIS dfowes rRarmed ey & |

2 SATE RIS AfOTers Hea 7 JERTO
FiRal & & |

(c) Describe briefly how a ‘black hole’ can
be formed in Galaxy.

S| TS T T Wﬂﬁ@a‘ﬁlwl
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(d) State Hubble’s law and explain how
Hubble’s constant indicates the age of
the universe. 2+3=5
R @0l 7R | TR GRS (AT
e I [divd a0 g+

(¢) Describe the sequence of reactions in
the carbon-nitrogen-oxygen cycle for
production of energy of a star.
a5l S9N *([& T I PRHAIRCBIEH-
SRS bes [ @ 3 54|

() Explain one method used for
determination of distances of a nearby

star.
@537 w4l o e [T T S@lo ol Wi
el

Answer any four qdestions from the
following : 10x4=40

e Rl Bifo! ek Bes Al ¢

(@ (i) Explain Hubble’s classification of
galaxies with Hubble’s tuning fork

d1a01 am. - 7
ZREE HoRR T Hud ATS SRS
) RoieA 3 T4 |
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(b)

()

(d)

(i) Define active galaxy. What is the
source of its activity ? 1+2=3

A SlRFREE K@l Wal | Za[
AfrTer T /2
What is Hertzsprung-Russell diagram ?
Draw the diagram and show the
location of the sun on the diagram.
What information does the

Hertzsprung-Russell diagram provide
about the star ? 1+5+1+3=10

Foorelies<irz ba 2 Hars! SFw T4 i
T Tz oo Hies wt | gberia-aE

Pz s\ T oY @i w3 e

(i) Explaiﬁ how the radius of a star
can be determined. 5
9ol SR MG (FE Wed TR AR
Feft 74 |

(i) Explain why life of a massive star
is shorter. 5
5149 o1l O S 59 56 7@ e
4 |

Write short notes on any two of the

following :
o4 [eFIeAl ¥o1 5 (B o4 8
(i) - Virial theorem (FSRte™ Tojo{iwy)

5x2=10
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(e)

(it)
(iii)
(iv)

(W)

()

(@

}Black holes (F% 9123)

Asteroid belt (2219 &)
White dwarf star ((Z<IZ0 (T EACE))

Distinguish between elliptical and

spiral galaxies. S

ToREPR Wi A TG RPN
2N F)

What is Light Gathering Power of
a telescope ? Compare the LGP of
the 8m telescope and 0-8m

telescope. 2+3=5

T g (ATl I w52 8m
S 0-8m e TF YOI (AT FIC]
oo ool I |

What are the principal layers of
solar atmosphere ? Explain their
properties. : 2+5=7
CTR AT I3 TR 62 Fred «f
0T B

What is Kuiper belt ? What is its
shape ? 2+1=3

TR @0 52 AR PR (P 2
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(9)

(h)

Explain the different stages of evolution
of a star.

— P

AN ARG [ BPTE 964 4 |

‘What is meant by resolving power of a

telescope ? Explain the Rayleigh
criterion for resolution. Calculate the
diffraction limit of resolution of a 3m
telescope for wavelength 600nm.
2+5+3=10

o1 TR g9 [Keena el g & e
Frenaa @R TSe! G140 T | 600nm B39

MR TR 3m TR T GoR Rrewea
TGS AN Sl T4 |
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OPTION-E
( Classical Dynamics)
Paper : PHY-RE-6056

1. Give short answer to the following questions :

(@)

)

(¢

()

1x10=10

Give an example of non-holonomic
constraints. '

What do you mean by generalized co-
ordinate ?

Generalized momentum associated
with an/a co-ordinate 1is a
constant of motion of a system.

What is Hamiltonean of a system ?°

Draw potential energy vs. displacement
curve for unstable equilibrium.

What do you mean by proper length ?
What is time-like event ?

What is the value of Raynold’s number
for turbulent flow ?

An electron travels along a path

in transverse electric field.
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() What is world point in Minkowski
space ?

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

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

(b)) What is cyclic co-ordinate ? Give an
example of cyclic co-ordinate.

(c) Write down the po-stulates of special
theory of Relativity. .

(d) What are symmetric and anti-
symmetric modes of vibration ?

(e) Write down the signiﬁcénc¢ of equation

of continuity.

3. Answer any four of the following questions :
Sx4=20

(a) Explain the motion of charged particle
moving perpendicular to the magnetic
field.

(b) State and prove principle of virtual
work.
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(c)

(d)

(e)

Find the Lagrangian equation of motion -

for a falling body near to the surface of

earth in uniform gravity.

The Lagrangian of a system is given by

1 ; .
.ngnﬂﬂﬁﬁﬂm)~vﬁ). Find the

‘Hamiltonian of the system.

Derive the expression for length
contraction. ;

Write down the component of velocity

four-vector. Show that square of

magnitude of velocity four vector is
)

—-e”.

Answer any four of the following questions :

(@)

(b)
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10x4=40

Derive Lagrange’s equation of motion
for a conservative system from

D’Alembert’s principle.

Give physical significance of
Hamiltonian. Derive Hamilton’s

equation of motion for a system.
: 2+8=10
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(g) Derive mass-energy relation. Show that

() Use Hamilton’s equation to find the relativistic kinetic energy reduces to

equation of motion for —
' —mu? : :
5 when v << e. Give two examples

] rmonic oscillator :
() A harmo of mass-energy conversion.

; 6+2+2=10
(ii) Motion of a particle in a central

force field. (h) Differentiate between streamline and
‘ 5+5=10 \ turbulent flow. Derive Poiseuille’s
v ‘ equation for flow of a liquid through a
(d) Obtain the equation of motion for a e pipe. 3+7=10
system of two equal masses connected | ; :
to each other by a spring of force

constant k' and to rigid support s;

and s, by spring, each of force constant

k.

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

transformation ? 8+2=10

(f) Derive the expression of variation of
mass with velocity. Draw the curve for
variation of mass with velocity.
Ssiom 0l ‘
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