OPTION-A
(Communication Electronics)
Paper : PHY-RE-6016
1. Answer the following questions :
1x7=7
o ePTRA Ted < 2 ; |

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

R TP TR (@5 TN B |

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

AR 51 ST aet I S |

(c) What is the meaning ofv white noise ?
o84S wres wd e

(d) What is the méaning of modem ? -
Trows e 2 |

(e) What is the meaning of tr_anspondef P

(Gmter e f? -

(f)  Write dbwn the full form of FSK.
FSK- /M F1MCht 7=l forat |

(g) Write_ down the full form of CDMA.
CDMA-R &M JIAeo! ssyefess fovar)
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Answer the following questions :  2x4=8

Answer any three of the followmg

OO TR TG 99 ¢ |
(@) Write about SSB modulation. -
SSB R R Bl
(b) “What is the meaning of uplink and
downlink ?
AR S T | /e
(c) Draw a block diagrarﬁ of A/D
convension in digital communication.
fofercos a1 MR casiears! GEre A/D
*fadas &G g% og oAl
(d) What is Sky wave ? Mention one of its

applications.

Sl wees! 52 TR @Bt el T

Wﬁﬁﬁm@ﬁﬁ?@@ws

(a} Write in short about TDM system.
TDM IFER @58 530 Bl |
(b) Draw a block diagram of mobile
communication network.
(ARTEE S AR < 7 o i
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()

(d)

(e)

Write a short note on ASK.

_ ASK-T @7 &5l 53 (Gl feal|

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

communication.

@fSe @S JIZS TR 'ﬁwﬁ
fe9q @[T BITEDl 4 |

In a satellite communication system the
carrier frequency used on uplink is

élways higher than the carrier
frequency in downlink. Explain with

reasons.

Bolel (IS S SARIKT AL TR
FART TIEAES BIESY T%Th @ﬁl '{f\—

AP G 49

Answer the following questions :

ST SHTYRY BT 9 8

(a)

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 (RIS ST SRR &5 7 IR
FM (IS (T (IR &R A2 4G

TIPS AR ﬁﬁﬂﬁP
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How is SSB modulation generated ?
- Explain briefly about phase shift -

method. . 5+5=10
ssswmm@maaﬁﬁavnﬁ?ww
AGTS S AP M

(b) What are the basic differences between
_analog and digital communication ?
Mention the advantages of digital
communication. 6+4=10

Gl e fofehet A RIS ST e
NI 2 FEfGTbe iotieale R FRUER S
1

Or/-'ﬁ??T

Definev the concept of .Multiplexure.
Explain briefly the differences between
_ Mulnplexure and Demultiplexure.
4+6=10
TSR «ReT! A 1| NN o
RIS ANEER G A
(¢ What is a Geostationary satellite ?
' Mention its advantages. Draw a

simplified block diagram of a space
station. ' 2+4+4=10 -

rafes Sz 62 » ZAR HRAER S T
<5l TEE (T IRE S b i |
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Explain the meaning of GPS. What is
the basic principle used in GPS 5
Explain how we use GPS in our moder
life. . - - 2+4H4=)p
GPS= wYf AN I | GPS-9 ITT® g
T 5, A T4 | SN LR T
SRS TAF (T AL TR, I w9
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OPTION-B
( Digital Signal Processing)
Paper : PHY-RE-6026

1. Answer the following questions :  1x7=7
| (a) What are energy signals ? '

i (b) Write the multiplication property
‘expression for DFT.

(c) What are discrete time signals ?
. (d) DTFT is the representation of
 ; f (i) Aperiodic discrete time signals
| (i) Aperiodic continuous signals A
l (i) Periodic discrete time signéls
| (iv) Periodic éontinuOus signals
" (¢) What is sampling ?

() 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

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 7 ' Contd.




2. Answer the following questions : Dx4=8

(a) Define an FIR filter.

(b) \}\/hat is z-transform ? Write the relation
between z-transform and DTFT.

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

(d) What are the advantages of digitél |
filters ? |

3. Answer any three of the following
. questions : - _ - 5x3=15 |

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

6 yln)=x(n)-x(n-1)
(ii) 'y(n)zx(nz)
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)

(e)

What is region of convergence in z

transform ? Discuss its properties.
2+3=5

A discrete time system is characterised

- by the difference equation

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

Answer any three of the following
questions : : " 10%x3=30

(@)

(b)

(c)

3 (sem-6/CBCS| PHY RE 1/2/34/5/0 9

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

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

Explain phase delay and group delay
with mathematical expressions. Realize
the linear phase FIR filter having

impulse response given by

h(n) = 8(n)+ 5 6(n “1)-25(n-2)

: +%5(h—3)+5(n—4)

24246=10

Contd.
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(d) Discuss the steps how an IIR filter can

be designed by impulse invariance
method. =~ - '

(e) Discuss about the circular time reversa]

and circular time shifting properties of |
DFT. |

(/i Write short notes on: . 5+5=10 |
() Twiddle factor

i) Windowing method
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OPTION-C |
(Advanced Mathematical Physics—II)
Paper : PHY-RE-6036
Answer the following questions : -
: -, -~ 1x10=10
o A e s
(@ If A is an impossible event, then
P(A)=? |

I A «Bl IPTER ToAl ZF, (908 P(A)=
(b) 1f A and B are two mutually exclusive
events, then P(AUB) =?

M A WS B 15l A% W0l T, (O
P(AUB)=?
(c) " “For normal distribution,

Mean Mode = Median”.
(State True or False)

mﬂ] 2T AR TS = I%T = TG 7
. (TegPre] )
 (d) Write down the value of Poisson Bracket
(o L]
A5 TN [ Ps Ly )= T ferdl
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wmawwa‘g@ﬁwm- @R T oy
() When is g group said to be Abelian ?
W 9 o T g R '

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

S p RIS Aesier Bt 798w
oo aism i ey

() Show that ('A+B)(A-B)='A'2-Bz, if
and only if A and B commute.
(T4 @ (A+B)(A-B)=A2-B2, i
W A A WE B oNREmE .

(i) - Write down the type of constraint which
' does .not depend on time, '

TR R 14 & AR o wm e

() - Write down the expression for
Canonical momenta. '

e Sarsams s i Byl
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Answer the following questions : 2%5=10

e SRR Ter i

(a)

(b)

(c)

(d)

Define one-to-one onto mapping.

| G SRS TEed et frl |

Prove the uniqueness of identity
element under binary operation.

WWW@W&WN@
el

In a Poisson distribution

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

standard deviation.

o B s 3% P(X =2)=P(X=1)

yGH %mmﬁaﬁwﬁcﬁw1

Show that the set I of all integers does
not form a group under the operat1on

defined as x*ysﬁ, vx,yel.

CW?l\'ﬂ'sﬂ'Cﬂ, x*y:%, Vx,yed ALETO

o R TS I (Bia 7Y 15 T
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(e) Calculate the €Xpectation value of the
number of points that will be obtained
in a single throw with ordinary dice.

qg@%mﬂwﬁﬁamwﬁwm:%w_
. AN oot | .

3. Answer any four of the following éuestions :

_ . - 5x4=20 .
N PR R 513619 Tex fxg ¢ .
(@) Show that the set J of all the integers
with the binary operation x defined by

a*b=a+b-1 form a group.
O @, o Y7 7S 13 "
a*b=q+b-1 TLEAS FY NI FE|

_ (b) State and prove Bayes’ theorem of
probability. e .l
TBIROR <BeH Sstetieg By wiis st |

(c) What do you mean by continuous and

discrete random variables ? Prove that

E(Xz) > {E(X)} 2 whére Xis é random -
variable. '

WW%WWW%W?
(P MWF boTF X AE AN 37 a,

E(X?)z{E(X)}g.
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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.

PE Y Hew ) (e (@

{4 =1, i,~i.} TP ﬂi@ﬁl 43 A
(STARETTE Bt | :
Lagrangian of a particle of mass m
moving in a plane, is given by

L = ax? + by? - kxy - Find the canonical

momenta and Hamiltonian.

e AT m S TG R G
L = ai? +by? —kxy T RiZS SR |
e 2R e

Define Poisson Bracket. Show that
Poisson Bracket does not obey
‘commutative law.

ity 7w @ | (e @ orfs THAA
cesioRRCERIRIG] |
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4.

Answer any four of the following :

O RIS [emizl sifes Ses T e

10x4=40

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

(b)

motion. 6

SREAR-STIEeR o] AT Cied |

(i) Discuss the motion of a simple
pendulum in Lagrangian _
formulation. 4

SICEbAT 4 |

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

fastw 3% f%?_f%vma%ﬂa T SiF T [oere
i I Bfereat | ¥

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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. oM 3%R o5 <% IR BICsl? o A%
ficatea 7ot 4 os 7Y elalel S 4 |
@A @GO TR [fe @eR 90w 2% @
FTE (AR 25 1 200 2 @O fowss i
4 4 TIE @ CPIRR TSl SRl

(d) The probability density fun-ction of é
- continuous random variable X is given

by f(x)=Ke>*,x20. Find —

(i) K, (i) E(X), (i) P(k:l),

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

(Given e-5 =0-00673). 2+2+142+3=10
<1 Frafoes Ao bore X3 TSI g T
f(x)=Ke3*, x>0 2@ (i) K, (i) E(X),
(iii) P(X =1), (iv) P(X 21) o= ) V(x)
fRef =1 | (T SR e~5 = 0-00673)-

(e). Explain Hamilton’s principle. Derive
' Lagrange’s equation from Hamilton’s

principle. " 2%8=10
@R TS i 41| @RrtaR Tifel |l

g TENaRe fered |
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(/’ What is Hamiltonian function ? Derive
Hamilton’s canonical equations of

motion. ' .. 149=10
TR Bferaat |

(99 Examine if the set {1, o, a)g} is a cyclic

finite group with respect to
multiplication. (Where @ is the cube
root of unity) '
Find the products of two permutations
(i) pa, (i) gp, and (iii) p?>q, where

(1234 (1234
P73 14 2jand 975 4 1 3

‘ © 4+2+2+2=10
{1, 0, 0?} 3RS 771 AACF b7 I &
@ AR (TS 0 T TR G )

(123 4 .ﬁ'123>4]'
P31 4 2) 97 2 4 13

R GO 2 9% (i) pg, (ii) gqp, W (i) p?q
Refg =111
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() Using the method of least squares, fit
a straight line to the data in the table
. given below using X-as independent
variable : _
T <of 21l eftalel TR were fral o JRA
IR, X TO¥ beTe fRBICel T GO el
G 9 3 '

X|1{3|4|6{819)11|14
Y|1|2|4|4|5|7|8]9
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OPTION-D
( Astrbnomy and Astrophysics)
Paper : PHY-RE-6046

. Answer the following ques_tions : 1x10=10

©oq epTRd Oed fral

(a) Whét is persec ?
A 2

/) -Whai is ‘Chemdrashekhar Limit* .
P A e

(c) Write the sequence of classification of
stars.

s X Rerema Tl @

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

I SRR (T TS S 9 22

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

85 w9t & W el

(i What is Zenith point ?
it /ey "o e

(g Write the full form of ‘SIMBAD".
i ol =Bl Bt
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(h) - What is Lenticular galaxy 200
(IR STy 2
() Define Hubble’s law,

QTR AR R |
" () What is quasar ?
2. Answer the following questions : 2x5=10

TR eTRE Oes a3

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

a5 Rem T3/ S O A= & -0-3
W +4-1 | SHHR 7T (SIFoRs G il 41|
(b) State the Cosmological principle.
| G R ifet! B

(c) Write the declination (8) at Celestial
North and South Pole.

mﬁﬁm‘i@—amwﬁq (TS SR (8)
PICAGEINEE

(d) Draw a ray diagram of a Newtonian
‘reflecting telescope.

ﬁ@%mﬁqmaﬁnﬁr@m'
i
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(e) ‘Write the name of different layeré of
the solar atmosphere.

aﬁﬁmmﬁﬁﬁmmﬁw

3. Answer any four questlons from the

following : 5x4=20

o fratl BT e BeR Al ¢

(a) 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

@ ‘qﬁn%ﬁ o AT BN R

i | 95! SR SHATSTNR SH1d 2-5 T Ol

R IO TR ORere e <4 |

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

oo oI% elfwere IR Ay BRIl
Wfﬁa’*mm@%'maﬁ—ﬁ—

AR = o

(c) Describe bneﬂy how a ‘black hole’ can _

be formed in Galaxy. .

SIS AGTS T 51g (FALS fe 28 301 91 |
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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 0! il | TR ERE (RS
e T el e gt <

(e) Describe the sequence of reactions in

the carbon-nitrogen-oxygen cycle for -

production of energy of a star.
B} S ¥ Teof T TIA AL
wem bas RfeaR o o 39

(/) Explain one method used for

determination of distances of a nearby
.star.

@R Ol oK vRe Fefa T S o1
sl |

4, Answer 'dny four questions from the
“following :’ 10x4=40

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

diagram. T

see oML o fHas TRITS SRFAIEH
(wf Rerem [ 11
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(b)

)

(d)

(i) Define active galaxy. What'is the
source of its activity ? 1+2=3
Ay oRPRIeTE @l a1l | 31"
FToR 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

FoeriislAree oa e B! e 41 o

7 R Has iz w11 2ok

Bag wam THEE F o2y @6 qme

(i) Explain how the radius of a star

- can be determined. S
9B SR AT (A W7 FfR ‘?Hﬁ
T =
(ii) Explam why life of a maésive star
is shorter. B
o143 BRI B SIRETEE /e pfo zm g
BRI

Write short ‘notes on any two of the -

following : - 5x2=10
R R 557?5:1 (o ol 3
(i) Virial theorem (RoRcwem @ﬂ‘?ﬂ"ﬂ)
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(i1)
(i)
(iv)
(U

(1)

Black holes (F8 9129)
Asteroid belt (279 @)
White dwarf star ((ZRIZ5 (SIRIF ©11)

Distinguish between elliptical and

spiral galaxies. - .+ 5
TCAJSIFI S ol o SRPRIGT
e Tl

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

telescope. | 2+3=5

Eﬁé o] IGT (AR AN Tl [F2 8m

1)

(i)

SE 0-8m RATFe Tg YOI (AR A
el el 4 | '

What are the principal layers of
solar atmosphere ? Explain their

properties. ' 2+5=7
G NS I TR ﬁs?ﬁmﬁ
i S

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

TRAR (T 2 2R PR (AR 2
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(g) Explain the different stages of evolution
of a star. :

t@ﬁmﬁa@ﬂ%ﬁﬁ 7 TR 991 T4 |

‘(h) 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

& o e T Roerm el I 6 et
; - fironmd @14 FIee! AT T 1 600nm SR
. R SR 3m G ¥F <o Rrew
GG A Siel | ’

|
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~ OPTION-E
( Classical Dynamics)

Paper : PHY-RE-6056

1. Give short answer to the following questions :

(@)

(b)

. ordinate ?

(¢

(d)
(e)

(9)
(h)

(1

1x10=10

Give an example of non- holonomlc
constramts

What do you mean by generallzed co-

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

~ constant of motion of a system.

What is Hamiltonean of a system ?

Draw potential energy vs. d1sp1acement \
- curve for unstable ethbrlurn

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

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

An eléectron 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

(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). Write down the postulates of special
theory of Relativity.

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

(e) Write down the significance of equation
of continuity. | :

3. Answer any four of the followiné questions :

S5x4=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.

(c)

(d)

Answer aﬁy four of the féllowir_lg questions : |

(@

~ (b)

Find the Lagrangian equation of motion

{or a falling body near to the surface of
earth in uniform gravity.

The Lagrangian of a system is given By

L=%m(f‘2+r202)—V(r). Flnd 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

—e2,

10%x4=40

Derive Lagrange’s equation of motion
for a conservative system from
D’Alembert’s principle..

Give physical. significance of

Hamiltonian. Derive . Hamilton’s

equétidn of motion for a system.
2+8=10
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(c)

(d)

(e)

Use Hamilton’s equation to find the

~equation of motion for —

() A harmonic oscillator _-

(i) Motion of a particle in a central

force field. .
5+5=10

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. |

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

transformation ? 8+2¥ 10

Derive the expression of variation of.

mass with velocity. Draw the curve for
variation of mass with velocity.
’ 8+2=10

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

R Y iy




(g)- Derive mass-energy relation. Show that
relativistic kinetic energy reduces to

2 .
E_mv 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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