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OPTION-A s
{ Communication ‘Electronics )
- Paper : PHY- RE—6016 ’

o Answer the followmg questlons :

1x7=7

(a) erte down the value of veloc1ty of
electromagnetic wave.

f ﬁg&—yﬁ?ﬁ SRR @ﬂaﬂﬁﬁwn :

' (b)' Ment10n the mathematlcal express1on

of BW. (Bandwidth).

AR Bt ISR e T S |

() ‘What is the méaning of white noise ?

IR CA- 15 o 52 '
\ {d) What is the meaning of moder.nA ?
 wewed &

' (e)” What is the meaning of transponder ?
e ud =0 | |
() Write down the full form of. FSK

 FSK= meﬁzﬁﬁm |
(g): Write down the full.-form of CDMA. |
" CDMA-T =M IR sropfes ol

e

- " 3 (Seni-6/CBCS) PHY RE 1234456 2 "

" Answer the following questlons 2x4=8

—G’RWWW’

, (a) erte about SSB modulatlon

SSB Wﬁam%‘zm

. (b)- What is the meamng of uphnk and

downlink ? . .

w’lﬁ‘i@ WRS R en et o ﬁS?

' (c) Draw a block dlagram of A/D |

_convension in- d1g1ta1 communication.

" Refee At MR @i W A/D
ﬂﬁa@ﬁmaﬁwmwm |

(d) What is Sky wave ? Mentlon one of its
apphcatmns

Wwﬁﬁw%aﬁe@ﬂ%ﬂmu

Answer any three of the followmg :
| 5><3 15

—aaﬁwmfﬁmmw?

. (a) Write in short about TDM system -

| VTDMW@%W%&M

~ (b) - Draw a block diagram of. mobile

- communication network.

mﬁﬁﬂ@tmﬂwmﬁﬁaww
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(c) Write a short note on ASK

(@)

(e)

ASKT @°{® amsq oIt f2=r«)rn

‘Discuss the basic idea of allocation of '

frequency spectrum in case of radio
commumcatlon

fos. NI IS T2 vﬂ%@zﬁ
Re9 GoRS ST =

In a satellite commumcatlon system the -
_carrier. frequency used on uplink is
- always hlgher than the  carrier
'frequency in downlink. Explaun with

‘' reasons.

Bojerg CNCAN LS  wie{FIE 1T TR

I ISP T SRS R

_W?IWTWI

4. Answer the following questions :

(a) What are the practical- dlfﬁClllthS of AM )

W@@?W

broadcast ? How are they removed in
FM broadcast ? What is the frequency
range of 4G ? ' 4+5+1=10

AM mmramﬁaswqﬁmﬁﬁsm?@ﬁ

. FM Q@IS QTR (IRl S AR 4G

TS SR e
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’ method

Orlﬂfé?f

How .is SSB--modulation . generated - ?

Explain br1eﬂy about phase shift
' 5+5=10

swwm@ama@m@mw

| ."WWWWI

o

What are the basic dlfferences between
analog and digital communication ?.

. Mention the advantages of digital

commumcatlon 6+4=10

: Wﬁwﬁaﬁmmm\% NG &

()

mﬁmaﬁs?%%c‘mmmﬂwﬁww .
=

Or/"ﬂ??)‘

Define the concept of Multiplexure.

Explain briefly the differences between
g Multlplexure and Demultlplexure

4+6= 10

mﬁzm mamwwnsnﬁ?cmw :
ST RIS TR A JA L

What',-ié a Geostationary satellite ?
Ment}on its advantages. Draw a
simplified block diagram of a space

station. ‘ 2+4+4=10
PeefoT Boterz e BAR JRAQN Seawd

<0t TR (I I 7T o AL
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Or/ 37’3?7‘

Explain the meamng of GPS ‘What.is -

the- basic principle.used in GPS ?
Explain how’ we use GPS in our modern
life. -~ . - 2+4+4 10
GPS= oI XY | GPS—<£1 IS FE
wﬁrﬁ R, A T | SR wiRT T
ﬁaa— iznas @?c:ma W A, A FA L
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1. 'Answer the followmg questions :: O 1X7=T
(a) What are energy s1gnals ? |
(b) Wnte the multlphcatlon property
expressmn for DFT. -
- (c) What are dlscrete t1me 31gnals ?
(d) D’I-‘F’l.‘ is the representatron-of
() Aperiodic discréte time-signals
(i) Aperiodic contmuous s1gnals 4
- (iii) Periodic dlscrete time 81gnals |
- . (iv) Per10d1c contmuous signals
. (¢) What is samphng o
() ‘FIR stands for ﬁlter )
T _ (lel in the blank) ‘
(@) DFTis applig:d to |

'OPTION-B
. ( Digital Szgnal Processzng)
Paper : PHY-RE-6026

: 4
(i) infinite sequerices

(i) - finite discrete sequences

' (iii) continuous infinite signals

(iv) continuous finite sequences

" 3 (Sem-6/CBCS) Pmkpl'/é/3/4/5/e 7 o “ Contd.
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. Answer the followmg questlons : 2x4=8
(a) Define an FIR ﬁlter B

(b) . What is z-transform ? Wnte the relation

between z-transform and DTFT.

(c) .What do. you mean - by 1mpulse
response and transfer function.

(d) What are- the advantages of d1g1ta1 5

filters? .
Answer any three of the fdtlowing
qilestions" R .. 5x3<15
(a) What are causal and anticausal

systems ? Check whether the following
' ,s1gnals are causal or non-causal :

) y(n) x(n) x(n 1)
i) yn)=x(n?)
' . 2+3=5

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

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

x(n)=a"u(-n-1) 2+3='5'

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

,(d) ‘What is region of con_vergence in z

transform ? Dlscuss its properties.

(e) - A discrete time ‘System is characterised

" by the difference equation

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

,Answer any three of the following

questlons ~ 10x3=30

(a) . What is convolution ? Discuss. about -
© the commutatwe, associative and
distributive properties of convolution.

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

| (c)‘ Explaln phase delay and group delay .

with mathematical expressions. Realize
the linear phase FIR-filter having
impulse response given by

()= 5(n) +36(2-1)- 551 -2)

- +:1}-5(n—3)+5’((1f4)
' 2+2+6=10
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(d) . Discuss the steps how an IIR filter can S . OPTION-C,‘ - o
| lrorfe tggzlgned by impulse 1nvar1ance ’ ( A dvance d Mathematical Physics—II)
APaper : PHY-RE—6036 -

- (e).- Discuss about the ci'rcular time reversal | , _
- and circular t1me sh1ft1ng properties of 1. Answer the followmg questlons .

R R o < 1x10=10
0‘) erte short notes on : ' 5+5=1o |~ w it Seq gl ¢ N
(i) vaddle factor ‘ | - - (a) If A 13 an . 1mposs1b1e event then

(i) Windowing method . - | | P(A)

ﬂﬁAkﬂﬁWﬂ?ﬁnﬂ,c—c@P(A) 2

(b) If A and B are two mutually excluswe
events, -then P(AUB) =?

A F B Y6l ﬂww *a%“»ﬁ =, (90T
P(AUB) =?
_ .,(C). “For normal distribution,
' Mean MOde Medlan”
. (State True or False)
S I AR NG = aw _ St 17
o (7T )
: : - : (d) Write down the value of Poisson Bracket '
- Waﬁ[Px,L]-?Wml
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(e)

| qsmanw@‘tmeWMn
When is a group said to be Abelian ?
Y B o e R LE LA

Write down the expression for variance

: v(g)

(i)

Write down ‘the value of degrees of

freedom for a system of two:masses
joined by a r1g1d rod.

for a Binomial distribution with
parameters n and p..

nmpwﬁﬁmmﬁﬂwzﬁmm

: ﬁwazizmaﬁﬁzm
KO3

Show tha_t (A + B)(A -B)=A?-B2 jf
and only if A and B commute.

e @ (A+B)(A-B)=A?-B?, 3fi
o A A O B FHIAGH |-

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

- Vmﬁazwarwﬁsmwm9
0

‘Write down the expression for

Canonical momenta.

fifze Sawica e i fora
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:Anfsw'el" the following quesj:ibné E

2x5=10

| -(a)

(b)

Deﬁne one-to-one onto mappmg

atﬁwww\wﬁml

"Prove the uniqueness of identity - -

element under binary operation.

: mmmw@amaaﬁwmq
halll

- ©

In.a P01sson dlstnbutlon :

P(X=2)=P(X=1). Find mean and

. _ standard deviation.

G

ol TR e I'm?téﬂsﬁmwi

CRITA @B+ 7B P(X= 2) P(X 1)

T, AT i e 57w e Wl
Show that the set I of all 1ntegers ‘does”

not form a group under the operation

defined as x*y:JCy; Vx,yef.’
e @, x*y‘:xy‘, Vi, yel TEENS .
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(e) Calculate the expectatlon value of the
number of pomts that will be obtained
" in a single throw with ordinary dice.

) el @bl I AR AR SR IRRR T
: emﬁ‘wz; 'ﬁw_wl | ‘ '

Answer any four of the followmg questions -
. 5%x4=20

—cfaemcaﬁa ﬁmwwﬁﬁrafmﬁm

(a) Show that the set I of all the 1ntegers

with the binary operation « defined by
a*b=a+b-1 form a group.

orgeat @, 7 ki Wiﬁ S [FAR
a*b=a+b-1 TEERS Y A9 T |

(b) State and’ prove Bayes theorem of
probablhty ' - ‘

| WWﬁﬁWMWWﬁWI

-

() What do you mean by. continuous and

dlscrete random vanables ? Prove that

E(X?)> {E(X )} » Where X is a random
variable. '

'ﬁ«rﬁmmwmmqﬁmﬁw
,mmwmmﬁwwm

 B(x2)> (B(0).

3 (Sem=6/CBCS) PHY RE 1/2/3/4/5/6 14

" (d) Define a cyclic group. Show 1.:h-atr the

;rn’ultiplicatifre 'groi.rp {1,-1,i,—i} i
cyclic. erte the generators of thlS.

group.

’Wﬁﬂ v{m e frat e @

{1,- z} emmmﬁm&ﬂ?ﬂ@? _

WWMI

(e) Lagrangian of -a- partiele of mass m
. moving in a plane is given by
L=ai®+ by k_xy Flnd the canomcal
momenta and Hamﬂtoman
| TS ﬁﬁ*‘ﬁa m & I O Wm‘féﬁm
S L=ak®+by? -fy i’mﬁfi—@a@ﬂ@ﬁ
snas (DRI fef

B f Deﬁne P01sson Bracket». Show that

Poisson Bracket does not obey
commutatwe law.

ﬂﬁsmﬁaw\wﬁmlﬁ’iﬂﬂwm
| cR SEEERS R D T
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4. Answer any four of the followmg

-

(@)

i) | Derive Euler-Lagrange ec[uation of

motlon 6

WW—W@T@N QIR ﬁ?ﬁq %%Nazm

S (W) Discuss the mo’uon of a simple.

. (b)

e

- pendulum in Lagranglan
formulation. - 4

‘ Wﬁi@ﬂﬁi‘—@wwﬁ
SCEADA IR

What is Binomial dlStI‘lbuthl’l ? Denve‘ .

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

ﬁﬂwa%aﬁsvﬁﬂwa‘%ﬂwvwmﬁmm"

ereiet FiMA BT |

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.

Ina factory manufacturmg 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.

3 (Sem~6/CBCS) PHY RE 1/2/3/4/5/'(‘:' 16

rOx4=40 - |

1+42+1+1+5=10

wa@?mﬁﬁﬁmlﬁ'ﬁq{mﬂw

(@)

(e)

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/6 17

ﬁﬁﬁﬁ%ﬂﬂﬂsa‘%ﬂammﬂ%’ﬂﬂsaﬁa
ﬁm@mw@mﬂ%@ﬂW|

ol <t SRS R @ed T 2% @
.@%ﬂ@cvnatz’ﬂnzooﬂa@w%m@mﬁas
-4 WW@@C”WWﬂWWI

- The - probability density function of a |
~ continuous random variable Xis glven -

by f(x)=KeS5*, x>0. Find —

@ K ) E(X), @) P(X=1),
(i) P(X21) and ) V(x). |

(Given e5 =0-00673). 2+2+1+2+3=10
51 feafzE A fies T X3 AiRel IHg T

F(x)=KeS%,x20 T@ () K, (i) E(X),
(i) P(X = 1), (iv) P(X 2 1) @i (v) V()

- fefr 7911 (TR i, e = 0- 00673)

Explain’ Hamilton’s principle. Derive
Lagrange’s equation from Hamilton’s
principle. 2+8=10

frome e R 7 czﬁ-«%aaﬁﬁf‘a‘ﬁf ,
Wm@ﬂwﬁaﬁq%ﬁwl

thtd.
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- What is Hamﬂtoman functlon ? Derive B

Hamilton’ s canomcal equatlons of

“‘motion. = .- 149=10

"mm%?mmﬁ%

o aﬁﬁaﬁw %f%f\smn

: (g)_

Examine if the set. {1 0, ® ',2} is a cychc

finite group Wlth respect to

'_ multiplication. (Where @ is the cube

root of un1ty)

" Find the products of two permutatlons |

() pa, (i) gp, and (iij) p?g, where

b3

(1 2 3 4) (1 2 3 4)
p= and 9= ool

2 4 1 3

3 1.4 2
- 442+2+2=10

{1, w, 02} Izl @t SoIE 5P A 2 |
@R AT 1 (TS o T T R )

(12 3 4) 123 4 |
(314 2)T®AT 2413

R 4O ofaere (i rq, , (i) ap, W i) Pq

Ao
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(h) Using the method of least squares fit
a stra1ght line to the data in the table
given' below usmg X—as 1ndependent

- 'variable : '

. maﬁﬂﬁﬁmﬂsﬁTﬁmw%W' -
IR, X@mmmﬂmﬂww '
PGS T4 8 |

[xT1[3]4[6[8[o 1114
Y |1|2]4|4[5]7]8.]9
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OPTION-D
(Astronomy and Astrophysics)
Paper‘ PHY-RE-6046

1. .Answer the followmg questlons : 1x10=10

(a) ‘What is persec ?
) . IS ﬁs'? |
(b)' ‘What is ‘Chandraéhekhar Limit’ ?
PRI, T /B2

 (¢) Write the sequence of cla351ﬁcat10n of ~

stars.
SR N Rorome @ it

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

R SIRPIRIETT maww—“ﬁﬁﬁéﬂ@?

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

R w9 O T B |

(7" What is Zenith point ?
et ™ B2 |

' (9). Write the full form of ‘SIMBAD’.
mwa s79jef FoACH! f%mm |

3 (Sem-6/cneg) PHY RE | /2/3/4/0/G 20

What is Lenticular gala.).cy ?

(h)
iR SRR /e
() Define Hubble’s law.
QT TR e Tl
¢) . What is quasar ? 3
R e
'Ahswer the following quesﬁons :  2x5=10 -

WWW%‘QH,,

(@)

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

5t R S wteifs e e T -0-3

I +4- 1 | SIABR 74 mtﬁﬁamwetWWr
State the Cosmolog1ca1 principle.

WW%Ml

Write the declination (6) at Celestial"

. North and South Pole.

mﬂﬁaﬁ@ﬂmwﬁquﬁ(&

o e R
(d)

Draw a ray' diagram of a .Newtoman

- reflecting telescope.

.WWW@W?@WWW‘

=
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‘(e) Write the name of different layers of
the solar atmosphere.

i Wﬁﬁ' Rfen W Sl %?FH
3. Answer any four questlons from the
- following : - S%4=20
NG ﬁm’mf mﬁiﬁm h ﬁm

N (o) Define Luminosity and Radiant flux of
' - a star. Calculate the ratio of the radiant
fluxes received from two starts whose
apparent magmtude differ by 2-5. .
1+1+3=5

ﬂ%‘t—m‘qﬁw% mmma\w-
-Tam | 51 SRIT ieeNER A& 25 T e

TR @S FOR Spis [y |

(b) Distinguish between refracting and
reflecting telescopes. What are the
advantages of reflecting telescope over

the refracting telescope. . 3+2=5

Wmmmqam@ﬁm

Wmmmqw
R &

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

'WWWW Wﬁ@aﬁw|
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(d) State Hubble s law and explain how :
Hubble’s constant indicates the age of
the universe. . - - ‘ 2+3 5.
TR Tc‘r»‘t ol | YT &R @smw
._,Wawﬁmqmww|

(e) Describe the sequence of reactions. in

the carbon-nitrogen-oxygen . cycle for
- production of engrgy of a star. '

"ﬂﬁ"ﬁ'ﬁ*ﬁ"@%ﬁww—ﬂm
w%mmﬁmammﬁtaﬁﬂ

() Explain one method" used for

: determlnatlon of distances of a nearby
‘star. .

| @s«wamwﬁcﬁworﬁf“qﬁw
= T

Answer any four questlons from the
following : = 10><4-4O

i ﬁzaswwﬁﬁrm@@aﬁm

(@ (i) EXplaln Hubble’s cla331ﬁcatlon of
. galaxies with Hubble S tunlng fork .-

diagram. 7
- PR Hele WWWW
ca?tﬁmaaa@m1 '

Contd.




(b)

v -(u) Define active galaxy. What is the

- source of its activity ?

ﬁwwmﬁmnm
JirmoR B e

1+2=3

i) Virial theorem (RSRezem Ssisimy)

(i)

(1))

(iv)

Black holes (3% ?.1'{4) ',

Asteroid beit, (29, &5) '
White dwarf star (CRIIED o eAt)

What 1s.Hertzsprung—.Rﬁsse11 diagram ? (é) (i) Distinguish between elhpt1cal and
Draw the diagram and show the - R spiral galaxies. ' - 5
location of the sun on' the dlagram '
What information does the RO W A W [aaslalei]a
Hertzsprurig-Russell diagram provide e -
. ‘ ? B = ‘ S
ahogt thev etar T | 1+5+1+3=10 (i) What is Light '.Ga_thering Power of
- QoerRliRal-ICET foa {2 Baht o= w41 wi ©a telescope ? Compare the LGP of
51?1/3? sRZN Pas Fbfzs w1 ﬂ“w&vﬁﬁm the 8m telescope and 0-8m .
a8 Sq7 7o F oY @i w32 telescope. . 2¥8<5
(o) (z) Expla,m how the rad1us of a star - Eaﬁﬁrqm an-gw m“[féi? sSm
- . can be determined. ' 5. i O- SmW‘T?@W (oI TR
'ﬂﬁwmmﬁmﬁoﬁamﬁ ol g | -
3”@1 Rl . » fH ‘What are the pr1n01pa1 layers of ~ -
(ii) Explam why life of a massive star . solar atmosphere ? Explain their
: is shorter. ' 5 ~ properties. 2+5=7
"‘@Wﬁmwﬁmﬁﬁmaﬂﬂﬂ ﬁammm@mqiﬁs?ﬁm of
Aalll | 4 I A | : '
(d) Wnte short notes on -any two of the (i) What is Ku1per belt ? What is its
following : S5x2=1Q shape ? - 2+1=3
o/ Rzl 7h1d 5y, c%m frat 3 . ‘

P2 @%’ﬁséiﬂﬁ A (AL
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(g)

Explam the dlfferent stages of evolution
- of & star.

- SR Wﬁawﬁf—:( Waﬁ’mWI
o

-telescope ? Explain  the ‘Rayleigh
- criterion for resolution. Calculate the’

What is meant by resolvmg power of a

- - diffraction limit of resolution of a 3m
~ telescope for wavelength 600nm.

2+5+3=10

'am@awmﬁmmqﬁm%q@»
- Rrers ferm TS gt w1 | 600nm set
- SR iR 3m@%“$"l’ﬂ'@&ﬂﬁ?ﬁt‘m'

wwﬁmmmW| |

3 (Sem~-6/CBCS) PHY RE 1/é/3/4/SIG. 26.

‘1. Give short answer to the followmg questlons

(@)

. (b)'

(c)

()
(e

) ()

(h

@

'3 (Seim-6/CBCS) PHY RE 1/2/3/4/5/G 27

An electron travels along a

- OPTION-E-
( Classical 'Dynamics)

Paper : PHY RE- 6056

1X10—10A

Give an example -of. non holonomlc‘.
constralnts

What do you mean by generahzed co-
ordmate ?

Generalized momentum assomated
with an/a co-ordinate is a

- constant of motion of a ‘system. -

- What is Hamiltonean of a sy_stem“?_

Draw potential energy vs. displacement
curve for ‘unstable equilibrium

What do you mean by proper length ?

What is-. tlme hke event ?

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

_path ’
in transverse electric field. -

Contd.




() . What is world point in Minkowski -

space?
' 2. Briefly ariswer the followmg quest10ns :
2x5=10

(a) What do you mean by degrees of
- freedom ? Give example -

'(.b) : What is cyclic co-ordinate ? Give an

example of cyclic. co—ordinate' .

(c) erte down the postulates of special

theory of Relat1V1ty

' (d) What are sy.mmetrie and anti-
- symmetric modes of vibration ?

(e) Write down the significance of equation
of continuity.
3 Answer any four of the following questions : -
- 5%x4=20

(a) Explam the mot1on of charged particle

- moving perpendlcular to the magnetic

- field..

(b) State and prove pr1n01p1e of virtual
-work. : :

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

-

(c) Find the- Lagrang1an equatmn of motion

for a falling body near to the surface of -
earth in umform grav1ty

"(d) The Lagranglan of a system is glven by '4

1 :
L-=—2-m(i;2 +r202)—V(T). F1nd the
Hamiltonian of the system

(e) Derive the expressaon for length
' _contrac‘uon

() Write down the component of ve1001ty

four-vector. Show that square of -

magmtude of. velomty four vector is
2

| Answer any Jour of the followmg qucSthIlS

10><4—4O

(a) Derive Lagrange’s equation of motlon
.for a conservative system from
. D’Alembert’s principle.

(b) Give physical - significance of
. Hamiltonian. Derive Hamilton’s

equation of motion for a system
2+8 10
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:f(C)

.(d)

(e)

transformation ?

Use HamiltOn.’sﬁ,eqlf'Ja:tion‘ to find the

equation of motion for —

() A harmonic oscillator C

(ii) Motion of a pe;fticle in a ‘central

force field.
' ’ . 5+5=10

Obtain: the equatlon of motion for a
system of two equal’ masses connected
to each other by a sprmg of force

constant K and to I‘lgld support s;

'_ and S2 by spring, each of force constant

Deriye the -Lorentz ‘transformation

~equation for space and time. In what

condition Lorentz transformation
become similar to Galilean -
8+2=10

Derive the expression of variation of

- mass with velocity. Draw the curve for -
. variation -of mass with velocity.

- 8+2=10
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(@)

(h

" of mass- energy conversmn

Derive mass-ehefgy relation. Show that
rel‘atiVistic kinetic energy reduces to -

2

“Differentiate - between streamhne and'

turbulent flow. Derive Poiseuille’s

. equation for ﬂow of a liquid through a
pipe. - AR 3+7=10 .

Cyen-sEMENSG 31 2000°

1 .
——mv"’ When v<<e. Give two examples,

6+2+2=10'
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