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1. AnsWer the follovx(ing -questions :

OPTION-A

( Communication Electromcs )

Paper PHY—RE-6016 .

: 1x7=7
(a) AWrite down the value of velocity of
electromagnetic wave.
Rpepaem SRR @5 T B
(b) - Mention the ‘mathematical expréssibn
' -of BW. (Bandwidth). o
A <1 S et AR Sra A
(¢) What is the meaning of white noise ?
oo wrreT oY e o
(d) What is the meanmg of modem ? |
o e ug [ e |
(e)‘ What is the meaning of transponder ?
 GEmemm el .
(f)i Write down the full form of FSK.
 FSK s A st B |
(g) Write down the full form of CDMA. -

- CDMA- st RSt ST>{ftss e
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2. Answer the following questions : 2x4=8
O TR @m - 2 |
(@) -Write about SSB modulation.

SSB WWMl

(b) What is the meamng of uplink and
- downlink ?

| S i Wﬁw mﬁ%?

(c} Draw a block dlagram of A/ D _
convension in digital communication.

- Tofeoe At s - st /S A/D
o <l 7 o Sl -
(d) What is Sky wave ? Mentlon one of its

" applications.

.Ww\ﬂ%?WammﬁWWn
- 3. Answer any three of the followmg
A S5x3= 15
(@) ‘Write in short about TDM sjstem.
TDM W 8ITS s:fc@ feral 1 |

.(b) ‘Draw a block dlagram of mob1le
communication network.

| GO QI T <53 B
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(c)  Write a short note on ASK.'
ASK-T 84S B! 55 (Bt feral|

(@) Discuss the basic idea of allocation of
frequency spectrum in case of rad1o
communication.

@foe @I JeEe I vfﬁ’,@«
. RowR @o[© DA 41 | -

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

ToAerR SN TIE A=A m weﬁ_
TS TGRS IS W\?I—Z?F &R IS
| RPIE A R
4. Answer the following questions :

G 2PATRE Ted I 8

(@) What are the practlcal difficulties of AM

broadcast ? How are they removed in

- FM broadcast ? What is the .frequency

range of 4G ? ~ 4+5+1=10

| AM ISICRISTS Siibie SHRerc e GIRER

FM QINCIS (T IRt SR AR ? 4G
TR AR R e
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(b)

()

Or/ a3 -

How. is SSB modulation generated ?

‘Explain brlefly about phase shift

A

method. 5+5=10
SSB 3 FEMR B IR SAfR 2 N o
ARG S A [ |

What are the basic differences between
analog and digital communication ?
Mention the advantages of digital
communication. - 6+4=10

<wieel S R a1 MR AT T
vn@mﬁw%f‘@mmmmaﬁww
|

Qr/ﬂf??f

Define the concept of Multiplexure.

Explain briefly the differences between
Mulﬁplexure and Demultlplexure
4+6=10

Wmmmwwnmﬁzmw
NG ANRIERT ST A |

What is a _Gcostationary_ satellite ?
Mention its .advantages. Draw a
simplified block diagram of a space

station. . 2+4+4=10

oo Toier e RN RAER S 4|

<Ot TR (I A FF oI |
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or/ 373?7‘
Explam the meaning of GPS. What is
“the basic principle used in GPS ?
Explain how we use GPS in our modern_
life., - 2+4+4—-10
GPS=. 9% I 4| GPS-9 ITZS e
IS R, A 1| o SRS e
GO BE (FEWTE IRTR B, I 3|
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OPTION-B
( Digital Signal Processing )
Paper : PHY-RE-6026

1. Answer the foﬂowing'quesﬁons : 1x7=7
(@) What are energy signals ?

(b) Write the multlphcatlon property
'~ expression for DFT.

(c) ) What are discrete t1me 31gnals ?-
(d) DTFT is the representatlon of
(i) Aperiodic dls.crete time signals
(i) Aperiodic continuous signals
(ii) Periodic discrcte time signals
(iv) Periodic _éontinUous signals
(e) What is sampling ? |
() FIR stands for _ filter.
SR ~ (Fill in the blank)
- (g9 DFT is abplfed to |

(i) - infinite sequences

(i) finite cli_scréte sequences
(iii) continuous infinite signals
(iv) . continuous finite seduent’:es
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2. Answer the follo_wihg questions :  2x4=8
(@) Define an FIR filter.

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

(c) What do you mean by impulse
response andxtransfer function.

_(d) What are the advantages of dlgltal '
filters ? :

3. Answer any three of the following |
' questions : I . 5x3= 15~

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

<

| @ y(n) x(n) x(n 1)
(i) y(n) = x(n?)
' 2+3=5

(b) State and explaln the penod101ty and
linearity property of DFT.

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

x(n) =au(-n-1) 2+3=5.
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(d) What is region of convergence in z
transform ? Discuss its properties.
' - 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.

l. " Answer any three.of the following
questionS' ~ 10x3=30

‘(a) 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 expressmns Realize
the linear phase FIR filter havmg
impulse response given by S,

A(n) = 8(n) +58(n ;1).‘—%5(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 _
"be designed by 1mpulse invariance
method.

(e) Dlscuss about the cﬁ'cular time reversal
~ and circular time sh1ft1ng propertles of
DFT

il Write short notes on : L 5+5=10.
i) Tw1dd1e factor |
fii) Wmdowmg method
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. OPTION-C
(Advanced Mathematical Physics-H )
Paper .PH_Y—RE—6036

1. Answer the following questions :

"1x10=10
(a) If A is an 1mp0851b1e ‘event, then
P(4)=2

‘ﬁﬁzqeﬁrsﬂeadﬁnsy;aﬂﬁfP(A)=
'(b)‘ If A and B are two mutually exclusive

events, then P(AUB) =7

M A =% B 0! A8 oAl X, (S0

P(AUB)=? -

() “For normal dlstrlbutlon.
- Mean = Mode = Median”. ' .
' - (State True or False)

ewmmﬂra%waanﬁewa =I@@ =TGN
. . | (TP )
. (d) Write down the value of Poisson Bracket
[P L]
o4 T [p,, x}ﬁﬂmlﬁ*ﬁl
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(e) . Write down -the value of degrees of
"~ - freedom for a system of two masses
joined by a rigid rod. .

qsmamm@twmmwﬁﬂm
() When is a group: said to be Abelian ?
Y Bl A G PRI A2

(g) Write down the expression for variance
for a Binomial distribution Wlth
parameters n and p.

"-nmpmﬁemwﬁmmw
oo e i i
(h) Show that (A+B)(A-B)=A%-B2, if
. and only if A and B commute.
. (RS @ (A+B)(A-B)=A?-B?, i
WWAWBW%@W|

(i) Write down the type of constraint Wthh :
does not depend on time.

: wﬁac‘watwﬁmmwmv

() ~ Write down the expression for
Canonical momenta.

ﬁfi—wﬂmﬁawmﬁm«
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2 'Ansﬁve'.r the following.queéﬁons 1 2x5=10
- (a) Define one-to-one onto mapping. -
) T e R

. (b) Prove the uniquenes‘s of identity
element under binary operation.

7 RS FResE GRAoR GoiReeg e
S INE

(c) In a Poisson distribution . _
P(X =2)=P(X =1). Find mean and
standard deviation. -
(I <5t o5 IBT P(X =2) =P(X=1)
T, TG A i [oew Ry w11

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

deﬁné,d.as x*yﬁ%, Vx,yel.
el C?I,'x’*yiyy; Vx,yel TEENS

°1°f Y TS I I 7Y o1 pzell
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(e) .Calculate the expectation value of the
number of points that will be obtainéd
in a smgle throw with ordinary dice.

"‘wﬁam«ﬁwﬁammwmﬂﬁw
- epifieN o FRII

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

o] 31%1@1« ﬁrasrmr wﬁmﬁm fwa
(a) Show- that the set I of all the mtegers
with the binary operation s defined by

" a*b=a+b-1 formagroup'
(ST @, S AR A 17 AR
arb=a+b~- 1 TS IR Ao FA|

(b) . State and prove Bayes theorem of
' probability. -

wﬁm@m@wﬁmmw«rWI

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

3

R E(X2) {E(X)} wher,e X is a random
variable. - '

WW%WWW%{@?
@ﬂmﬂmmmmmﬁwm

E(x*)2{B(x)}"
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(d) Define a cychc group Show that the
multlphcatlve group {L-1,i,-i} is
cyclic. Wnte the generators of this
group.
B KT 7{{@1 ) orsa @
{1,-1,1,-i} emﬂ\mmﬁmﬁﬂ\«
| mﬁﬁwﬁml

(e) Lagr_anglan of a particle of n‘ress' m
moving in a plané is.given by -
- L=ax?+ by2 —kxy - Find the canonical
momenta and Hamiltonian.
oS AT m ST <G R AR
L=ai? + b - lxy T Rit® SRR
o cafeRRaR Rl R

(f) - Define P01sson Bracket Show that .
.P01sson Bracket does not obey
_ commutatlve law )

- a‘@aﬂ"mﬁmmﬂwcnmsaﬁm
. mﬁﬁmﬁﬁml
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4 Answer any Jour of the following :

10x4=40

@) (i')'. Derive Euler-Lagrange equation of

-motion. - 6
T A SR Sleredt |

‘(i) Discuss the motion of a 81mple
pendulum in Lagrang1an .
formulatlon 4

ﬂfsﬁ@ﬂﬂﬁ%ﬁwwﬁ
- ST T |

(b} What is Bmoml_al distribution ? Derive
- the expression -for mean and variance
in Binomial distribuition. 1+4+5=10

4 ﬁmaﬁ%?ﬁmaﬁawwmﬁmw,
o I SRt |

(c) Write down the expressmn for Poisson
* distribution. Under what conditions
Binomial distribution tends to Poisson
distribution ? Write down two
propertles 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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ﬂﬁsaﬁawmﬁﬁwﬁsmﬁmﬂw
. fom 3% S5 3B I SICst? o5 IR -
Riceret gy o S 751 2itel S 4 |

I B PSR @oR T 2% @©
FTE (7Rl Te11 200 3 @R foove Hifew
4 A FHIF @ (AR SRS A9 A1

(d) The probability density function of. a
continuous random variable X is given

.‘ . by f(x)=Ke‘5",x2-O. Find —- .
(K (i) E(X), i) P(X .'1)
(w) P(X> 1) and"(v) V(x).
'(Gwen e =0-00673). 2+2+1+2+3=10
ot e e e X el e
f(x)=Ke™>x, x>0 2 (i) K, (i) E(X),
(i) P(X=1), (i) P(X 21) % (1) V( x)
‘ﬁﬁwr (W =g 5= 0- 00673,):‘ 3

(e) | ‘Explain Hamilton’s principle. Derive
" Lagrange’s equation from Hamilton’s

principle. | - 2+8=10
froR TS I 1 @R ST o[

Aefa AT Sfeveat|

4
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(f) What is Ham11ton1an function ? Derive
Hamilton’s canomcal equations of

motion. : : o 1+9=10
ciﬁﬁﬁﬂw%? ciﬁﬁ‘ﬂaﬁf—ﬁawﬁfi@
m’ﬁawm Seeatt

'(g). Examme if thg set. { 1; w., ..2} is a cyclic
finite' group with respect to - ,
multiplication. (Where o is the cube

, ‘oot of umty) o

' Find the products of two permutatlons
() pg, (i) qp, and (ii) p?q, where

(1234 (1234
P31 4 2)ad 972 4 1 3
- | 442424210

_{1,_'.(,), }Wiﬁvsqmﬂwwﬁamﬂs
| mﬁ.ﬁmaﬁn(ﬂ’@_wi’aw@amq@

(12 4)w¢q=,(1 2 3 '4)

\3142 2 4 13

R0 Yo SRR (:) pg, (i) ap, NE (i) p?q
fefx 2@1 |
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(h) Using the method of least squares, fit
~ a straight line to the data in the table
 given below using X-as independent

variable : . : - ’
PN 35~ el IR weTs il w2y AR
IR, X o7 5T Ryl 61 qois FeTeaa
wPiE 4 ¢ | ' |

X[1]3]4]6]8[9[11]14
Y[1{2]|4({4|5(7|8]|9
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OPTION-D
{ Astronomy and Astrophysics )
Paper : PHY-RE-6046

1. Answerv't’he following questions :* 1x10=10

(a) What is persec ?
.W&gs =

(b) What is ‘Chandrashekhar Limit’-?
SR A /e '

(c) Write the sequence of classﬁ.icatlon of
Astars
o N RefeR zm‘ﬁ‘t foran )

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

SR SIRPRIETS mwrwa%wa?

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

fASE ST wvw Wi |
() What is Zenith point ?
P R e |
(9) | Write the full form of ‘SIMBAD’
fswv@ Topf aivm %Rm |
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(h) - What is Lenticular galaxy ?

| iR rRTE) e
(i)' Define Hubble’s law.
QI AR ket |

() What is quasar-?

2. Answer the following quéstions : 2x5=10
o o BeR s
(@ A partlcular star has apparent and -

~absolute magnitude as —-0-3 and +4-1.
Calculate the distance in A.U.

<5 RO SR A % AN T -0-3

S +4-1 | OB 1Y Wmﬁﬂ@t

(b) State the Cosmological principle. '
RN et B

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

ST a1 7l mvmi%a(sy
RCRCEITEE

- (d) Draw a ray diagram of a Newton_ian.
' reflecting telescope.

'ﬁ@ﬁzaf%wa@%wﬂaﬁﬁaﬁnfﬁww
|
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(e_); ';Wrtite the name of different 1ayers of .
the solar atmjospher‘e:, ' '

ﬂsﬁamﬁﬁﬁ%ﬂmwﬁm

3. Answer any four questlons from the"
following : _— S5x4=20

—mﬁmmwﬁ?/m@mﬁm

(@) Define Lummosrty and Radiant flux of

a star. Calculate the ratio of the radiant

~ Jfluxes received from two starts whose
apparent magmtude differ by 2-S.

¢ 14143=5

| 'A.ﬂm‘w‘qﬁa’fsﬁ g @%@%WW

Bl | B AR SASRRR N 2-5 T o

TR @fEET Few weere [

(b) Distinguish between refracting ‘and

- reflecting telescopes. What are the

advantages of reflecting telescope over

the refracting telescope. = - 3+2=5

ST o ST RER SAde B

W@WWWW
.ﬁﬁﬁfﬁfﬁ*ml o

(c) Describe bneﬂy how a ‘black hole can
- be formed in Galaxy.

I TETS T LT AT 7B T Tk
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(d)  State Hubble’s law and explain how
Hubble’s constant mdlcates the age of
the umverse = s 2+3 5'
R ! TR &R QT
- e w1 Rdffed 3 i
(e) Descnbe the sequence of reactions in

_ the carbon-nitrogen-oxygen cycle for
produgction of energy of a star. '

aﬁwwﬁeqﬁww«mm
w@mmﬁmﬁma‘ﬁ!wn

() Explain one  method wused for
deterrmnatlon of d1stances of a nearby

sta,r
,emwsﬂﬁamﬁﬁwvﬁf‘aﬁw

Eall
4. Answer any four quest1ons from the
followmg - 10x4=40

(a) ‘(i) Explam Hubble’s class1ﬁcat10n vl
" galaxies with Hubble’s tumng fork

d1agram . 7
mmﬁ@ﬁ\wﬁﬁmww
o G Ik s
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(u) Define active galaxy What is ‘the

source of its activity ? 1+2=3
e OiPRIER. ke R | @R
. o et R

(b)) What is Hertzsprung-Russell diagram. ?
Draw- the diagram and show the
location of the sun on the diagram.
What information does the
Hertzsprung-Russell dlagram provide
about the star ? 1+5+1+3=10

gbereika-irE oa 2 Hatht s 31 ai

Wwﬁa—ﬁ%WImﬁw-
ﬁﬂiwwﬁﬁsw eiig oic £

(0 (l) Explain how the radius of a star
can be determined. 5

€51 SIF IJPE mﬁcﬁaﬁawﬁ
ot =

(i) Explam why life of a massive star
is shorter. - 5

'ﬂ@wmwﬁwﬁiﬂw
=)

(d) Write short notes on any two of the'
- following : 5x2=10"

W ﬁzar/m gi?/asz{ it e ¢
(i) Virial theorem (foRm=R '@ﬁ"ﬂﬂ)
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(i) Black holes (% 33)

(i) Asteroid belt (2219 &)
~ (iv) White dwarf star ((QRITB (CIRRF &)
(e) | (i) Distinguish befv‘vcen- elliptical and

spiral galaxies. ‘ '5
ToEIPR WIS oA Pl ORI
ALy Bt -

(i) What is Light Gathering Power of
- a telescope ? Compare the LGP of
the 8m telescope and 0-8m
telescope. ' 2+3=5
YR JFE (ONIRF TR Tl 2 8m
E 0-8m TR TF 7o cvnﬁﬂw
K20 _G'HT 411
() () -What are the principal layers of
" . solar atmosphere ? Explain their
. properties. -, 2+5=7
- G e 1 TR e e «f
R

(ii) What is Kulper belt ? What is 1ts
shape ? - 2+1=3

BTk @%%?WW (PRI 2
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(g) -Explain the different stages of evolutlon_
of a star. ‘

Wwﬁawﬁ%ﬂmacﬁtmn

(h) What is meant by resolvmg power ofa’
" ‘telescope ? Explain the Rayleigh -
criterion for reselution. Calculate the -
diffraction limit of resolution of a 3m

: telescope for wavelength 600nm.
2+5+3=10

"m@%mmﬁmwﬁm%m?
- Rrorr e TG 510t 791 | 600nm SR

i IR 3m Wﬂmaﬁaﬁrw
: WWW‘*IWWI
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~ OPTION-E
(Classical Dynamics)
~ Paper : PHY-RE-6056

1. . Give short answer to the following questions :

()

(b)

¢

(c)

(d)

Kl

" curve for unstable "equilibrium. -

(9)
N,

(’i)_

1x10=10

lee an example of non-holonomlc
constraints.

What do you mean by generahzed co-
ordmate ? ' .

‘Generalized momentum associated
with an/a co-ordinate is a

constant of motlon of a system

What is Ham11tonean of a system ?

Draw potentlal energy vs. displacement

What do you mean by proper length ?

'What is time-like- event ?

‘What is the value of Raynold’s number ,

for turbulent flow ?

An-elec'tro'n 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 :
At .
. 2x5=10

{a) What do you mean by degrees of
freedom ? Give example.

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

(c) Write down the postulates of special
theory of Relativity. : -

(d) What ‘are symmétric and anti-
symmetric_modes of vibration ?.

(e) Write down the sign’iﬁcance of equatioh

‘of continuity.
3. Answer any four of the following questions :
» : 5x4=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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4.

()

(@)

(e)

Find the Lagrangian equation of motion
for a falling body near to the surface of

| earth in uniform gravity.
The_Lag-rangian of a system is’ given. by

L=om(i?4r%?)-V(r). Find the

Hamiltonian of the system. ‘

Derive the expresswn for length

. contractmn

erte,do‘wn the component of Velocity
four-vector. Show that square of

magnltude of - velocity four vector is
2
-e

Answer any four of the followmg questions :

(@)

(b)

© 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.

B - 2+8=10
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' (c) Use Hamilton’S _equation to find the
' equation of motion for —

i - A harmonic oscillator

(i) * Motion of a particle in-a central
force field.. ’ : .
5+5=10

(d) Obtain the equation of motion for a
. 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) qui\}e th¢ Lorentz transformation
“equation for space and time. In what
~ condition Lorentz transformation
: 'becc’)me similar to ‘Ga,Ii'lean. ' |

transformation ? 8+2=10

() Derive the expression .of -variation of

' mass with veloeity. Draw the curve for

variation of mass with velocity.
" 8+2=10
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(g) Derive mass-energy relation. Show that
relativistic kinetic energy reduces to

1
Emv‘? when v << e. Give two examples

of mass-energy conversion.
6+2+2=10

(h) Differentiate between streamline and
turbulent flow. Derive Poiseuille’s
equation for flow of a liquid through a
pipe. 3+7=10
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