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

1. Answer the following questions :

1x7=7
UL S B M ET I S -
(a) Write the full form of TRAL -
TRAI I SI(51 s7=jless et - =

() How many side bands exists in
Amplitude modulation ?

Rw e RwHs win S e

() Write the full form of BPSK.
BPSK I 151 s7=<{tss forall |

(d) What is G‘eo-stationary orbit ?
prEfos FFoId [ 2

(e} Write the expression for bandWidth of
frequency modulated spectrum. |

TS FleTe INA IR ﬂ%@@lwaﬁﬁw
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() Write the full form of SIM.
SIM T S FA=7elcs foial |

(g9 What is IMEI number of é mobile
phone ? |

AR (@R IME]I 7739 62

2. Answer the following questions : 2x4=8

Ood 2Hed Ted 4 ¢

(a) Give the concept of Noise.

wRies [REcm gigen

(b) Draw a block diagram of a -

communication system.

it e <@bR T foa Sh

(c) What do you mean by 2G and 3G in
mobile communication ? What are the

ranges of frequency ?

NWNWNQGWSGW% ? 3701
| IR SRR e
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(d) A 100MHz carrier wave is fre-quency
modulated by a 10kHz sinusoidal
modulating signal. If the maximum
frequency deviation is SOkHz, find the
modulation index. ' '

100 MHz 323 51 WoiF 10kHz
DR 5RCTH Y LT BRI FAFKS F(eTo
= T | AT TR A LA

| (maximum deviation) S0kHz, 3¢9
AR W ey 341 |

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

R Rl fofinld Sea ol &

(a) Write about the electromagnetic
spectrum. Which part of the
electromagnetic spectrum is used for

electronic communication system? °
‘ 3+2=5

e pIRR IR Raw i Rge piw
fiAR @R T ERG T S IS
JIRE @2 '
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(b) Write the advantages and disadvantages
of frequency modulation in comparison

to Amplitude modulation.

ﬁ@mwwmwwﬁﬁmm
SERYPTIR ol

(c) Give the idea about phase modulation.

T Fee [Racg sre I

(d) Write a short nbte on GPS.

GPS T 55 (Gl feralt |

(e An AM btroadcast 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.

eir Ife 2PRT FF® GBiZ 10kW =Tei9
AL ©I5] HENETH (S | IM BAR T W@l 0-7
T (0T ATTT A 153 Trel % P FALEH
el [ =11
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4. Answer the following questions :
THS eETRY Ted T4 ¢

‘(a) Draw a circuit diagram of an Amplitude
modulator. Explain kK about the
generation of amplitude modulated
wave. _ 3+7=10

Rz T GOk q€41 fou S| Rer ke
wagst Gerifes [Ra i 111

Or/ DIET
What do you rneém by rﬂultiplexing?

Write short notes on TDM and FDM.
2+4+4=10

5L WA F2 TDM ®1€ FDM 3 53 (el
&l | |

(b) -Draw a simple block diagram of a digital
communication system. Explain the
function of each block. - 2+8=10

AiE QSIS IR GRS IF oa s
T | 2SS g9 IRG [ T4 |
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Or / 7123

What are the essential sections

of a satellite communication system ?
Mention the advantages and
disadvantages of satellite ,
communication. | 5+5=10

Trlalg (9IS ITZIE DI QSR [F 2 Bojag

TN IR ARG i - SRYPNR S
9 | '

(c) What do you mean by mobile
communication ? Explain the
architecture of mobile communication
network. 2+8=10

(RIZE CEcast i 2 cnRiza mentznﬁ
IGFR 5io g1t I |

Or/;ﬂ??ﬂ‘

Write short notes on FSK and PSK
5+5 10

| FSK.W'PSKE 53 (Oret foral |
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OPTION-B
( Digital Signal Processing)
Paper : PHY-RE-6026

1. Give short answer of the following questions :
1x7=7

(a) What is the power of a energy signal ?

(b) What is the result of convolution of two
cqual length rectangles ?

(c) Fill in the blank :

The LTI systems are always considered
with respect to the '

(d) 1If the DTFT t(w) is a complex function
: of w, then write down its expression.

(e) What is the basic concept of FIR filter ?

(f/’ Mention whether the statement is true
or false :
A signal is not said to be periodic if
(t)=x(t+T), where. T is the '
. fundamental time period.

(g) Write down the name of two types of
- digital filter.
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2. Briefly answer the following questions :
' 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 two basic characteristics of -
infinite impulse response (IIR).

3. Answer any three of the .following -
questions : | ‘ - 5x3=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 present 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(») where x(w)=e ™/ for-n<w<nr.
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(d) Discuss addition and subtraction of
amplitude of signal with proper
examples.

(e) Discuss continuous and discrete
convolution. |

() Define FFT and DFT briefly.

4. Answer -any three of the folloﬁ'ing
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." R ' 2+4+4=10

() What do you mean by IIR filter ? What
is the basic technique of transforming
IIR digital filter 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

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 10
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(c) What do you mean by signal ? Describe
briefly about two types of basic signal.
What are the differences between
analog and digital signal? Write the
relation between signal and system.

1+4+3+2=10

(d) Establish a relation between .
trigonometric and exponential Fourier -
Series.

(e) Describe in brief about ROC of LTI

" system. Write down its properties
briefly. ' 4+6=10

() Write short notes on : 5+5=10
(i) Sampling and

(ii) . Quantization -
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OPTION-C
(Advanced Mathematical Physics-I1I)
Paper : PHY-RE-6036

1. Answer the following questions :
| 1x10=10

od 2T Oel Al ¢

(a) What is functional ?
TS 52

(b) The degrees of freedom for two masses
joined by a rigid rod are '
¥h Wed ARl IS 1! O FIWON T4l 79
v 3
(i) 2
(iii) 6
(iv) S

(c) What are canonical pair of variables ?

fifze g vemitREs &2

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

'WR“xi‘érﬂﬁt—W erflﬁ‘am?
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(e IfA={a, b, c}and B={l, m, n} are two
sets, form a one-one onto mapping.

T A={a, b, c}WE B= {1, m, n} {5 7
T (SLA G| SRS WA oo i |

() Fill in the blank :
Q) 1B, A4S A ¢

Irn a Poisson .distribution
2P(x=1)=P(x=2), then standard
deviation 1S ..cccccceveeenes L.

WO IBNS 2P (x= 1) =P(x-=-2), COCIRE

(@) The order of (-i) in the multiplicativé
group G={1,-1,1, -1} is equal to

aNflTg AW G={1,-1,i,-i}T (-i)T .
GT=IRS 7'
i 1
(i) 4
iii) -4
(iv);l
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(h) How many generators are there .in a -

cyclic group ?

m‘%ﬂﬂaﬂaﬁa@iﬁmﬁrm?

() What is Scleronomic constraint ?

IR 9 e

(i) Write the formula for P(B|A) where A,

B are two events in a sample space..

er%wrfmﬁ@é(ém)aaa%:nn’@AWB
PG RORIRT

2. Answer ﬁhe following questions : 2x5=10

WWWﬁmz

(a) Distinguish between Lagrangian and

Hamiltonian formalisms.

mﬁawgﬁﬁﬂvfﬁf‘@ﬁww
vn@%?nl
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(b) ldentify the type of constraint for a body
on a Iinclined plane and write the
~ equation of constraint.

@ﬁmmwa@ammmw
WAl Afeoliva o | 2foaga TR &7 |

(c) Write the product of cycles (12 3) an.d
(4 5). |
Wl 5% (1 2 3) S (4 5) #Ferwrat frdl |

(d) Show that the sét S of all integers does
not form a group under the operation

defined as x*y=x-yVvV x,yeS.-
S @ A TR <GS S B
x*y=x-yVvV x,yesS ARETS AT 4o
R |

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

S SR@ 1l | 9 B @Al e @l
A2 |
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3. Answer any four of the following questions:
5x4=20

Co SRR Riceical 5IfEEIR Tel Al ¢

‘(@) The kinetic energy of a particle of mass
m moving in a force field of potential V
is given by T in spherical co-ordinates
(r,6,¢). Find the appropriate

‘Hamiltonian of the system.

V Rey@ Ferwas IR 24 m B3 FA GO
A (SRR BRI Sifexifs 2761 T | 3011 IR
TAYE (RDRT Sferea |

(b) Define Lagrange bracket of- two
variables. Show that it is invariant
under canonical transformation.

' 043=5

V0! HeTRI<iR ST I/’ ke fFil |
myed @ Rize seiigsar sdlive aeng
T~ SARASS AT |
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(c) (i) Define Bernoulli trials with
example.

Trizac) oTee il wfsmmisr ikl
IGEIl

(i) Determine which of the following
is not a probab111ty density
function : -

Tﬁmﬁwmwﬁ—tw
w27 a3 ¢

1. f(x)“ > over (ReR) [5, 10] -

2. flx ) 2sin2x, over (ﬁ@m) [0, n/4]
' 2+11/2+11/2 S

(d) An urn contains 5 black balls and 10
red balls. Two balls are drawn at
" random, one after another without
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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offd G S0 TeRE % W20 I8R_E R
sifezZI7iH TS GOR oIz GGitE 7ol I AR
wialﬁﬁﬂma@i’amﬁmm
el (QAR ASEA fF2

(e) (i) Using the following data :
4G O JAZR TN ¢

Value of X 1 2 3 4 5
(X3 ¥9) '

Probability of f(X) : 01 01 0-3 0-3 0-2
evaluate E (X?2). 2

E(X?2) I 9H S|

- (ii) Define the order of a group.
Prove that ¢:G — G such that

#(x)=2x VxeG isa

homomorphism of groups.
1+2=3

7Y «BIR TR A& WAl

PN @ $:G > G
TS f(x)=2x V xeG, RN
Ty |
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(f) Explain the principle of Least'squares.
Mention one merit and one demerit of
it. ' 3+1+1=5

Waﬁfﬁﬁﬁﬁﬂ%aﬂﬂnﬁmﬁ%@aaﬁaﬂ
HR4l T SERAl Srmd 40|

4. Answer the following questions :
| 10x4=40

o] 2AIRE Ol faa ¢
(a) (i) Discuss the motion of a one-
Lo dimensional linear harmonic

oscillator in the Lagrangian
formalism.

A Ao A IRE TG
(AT SIS SITEAl 4 |

Test for an extremum of the
functional |

TR 5Ol AT 4
Hly()= [ ew + 47 - 202y ax

y0)=1, . y(l)=2
- 4+6=10
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OR / &4/

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

L= %mkz —-axy

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

Wqﬁwmw?ﬁﬁmm
stiesldan L =4mx® —axy

Rz w&:ﬂﬁaﬁsm &R AR
Sfeear |
Define partition of a set. . 2
osfeq Reie siget Fal|

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

YA (A e SRS AR AZS
Q AR NS (7S AFAR SACATF AT
Sie TR |
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(b) (i) Write the physical significance of
Hamilton’s equation. C 2

5T AR (Sifed wiesd |

Derive Lagrange’s equation from
Hamilton’s principle. : 8

EfEoae ST #/[1 FeNy AT
Tlered |

OR | G2l

(i) -If Gis a group and a, b e G then
show that the equation ax= b has

a unique solution a~'beG. 5

[ GCAI MIPHNF q, be G (ofodl
@€ @ ax=b FNIEER S@SH
M 25 a”'beG. ‘

Show that the right co-set of set S

of inverses of elements is a left
co-set. : , S

oredl (@ S S GOR SAMNREART
RoIe SommRes a1 sifoe ufar %-
FEfS 2 W ST JI8 AR |
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(c) () What do you mean by reflexive

) relation on a set? | 1
2GS OIS afsTFaqg T9E o a7 B
S ik |

Examine if the set {1, 0, w?} is

Abelian finite group with respect
to multiplication. 4

{1, w, w?| R 3T AATE
Sf3fTe R AW W @fF 2A<TF 9|
" Prove that the shortest distance

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

edl (@ Tes e 7o [ e
JToN FRY GUIe] IR R |

Examine if the set {1} is.a group
with respect to addition. 1

(1} AR @EIEs AfFaR TMATE WY
2 (7 927 S<rw 90|
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OR / 924

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

variational principle. 2+8=10
AfFTSTie] dife T2 ARTET T 2]

TR SR AN Sfeear |

(d) What are ‘Legendre transformation
equations ? Derive Hamilton’s equations
using Legendre transformations.

' : 2+8=10

fECom g HOEIFAE IR 2 iqc_\'iC;E'r:'?r:' B

FATTITINT GRS (ZEoA1T AT

Tfere |

OR / Tt

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

WW?{%@%?H,@W‘TWIWHW-
2RI 101 | e 3671 n, p ~HRINTS AT
NG HiF A+ e Tiered |
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| OPTION-D
( Astronomy and Astrophysics)
Paper : PHY-RE-6046

1. Give short answers to the following
questions : ' 1x10=10

(a) What is luminosity of a star? |

(b) Write the range of value of the Azimuth
- of celestial objects. o

(c) What are white dwarf stars?
(d) Which of the following features does
not pertain to a telescope? : -
(i) Light-gathefirig '
(ii) Magniﬁcatioﬁ
(iii) Dispersion
(iv) Resolution

(e) What are vernel equinox and the right
ascension (RA)?

(/ Which class of the stars are found in
the disc of the Milky Way ?

3 (Sem-6/CBCSI PHY RE 1/2/3/4/5/6 24
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(g) The sequence of classification of stars.
is | '

() OAFBGKM
(i) OMABFGK
(iii) OBAFGKM
(iv) ABFGKMO

(h) What is Solar Corona?
(i) Define active Galaxy.
() State the Cosmological principle.
2. Answer the following questions :
| | . 2x5=10

(a) Write the difference between sidereal
time and solar time. |

(b) Calculate the ratio of Radiant fluxes
received from two stars. Whose
magnitudes differ by 2:57?

(c) Calculate the resolving power of a
- telescope having a diameter of 2:34m,
when a radiation of wavelength 55004

is detected. - -

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 25 Contd.
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(d) Define parsec and calculate its value
in meter.

(e) Draw a schematic diagram of Milky Way
showing its different parts.

3. Answer any four of the following_questions:
Sx4=20

(a) What are apparent and absolute
magnitude of a shining object ? Derive
a relation between them. 2+3=5

(b) Describe the sequence of reactions in
the carbon-nitrogen cycle for energy
production of a star.. ‘

(c) Explain the formation of neutron star
and its internal structure.

(d) With an appropriate diagram, explain
Hubble’s classification of galaxies.
2+3=5

-(e) Obtain the ratio of radii of two stars in
terms of their surface ternperaturés 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 following questions :
10x4=40

(@) What is Hertzsprung-Russell diagram ?
Write the common features of the stars
on the main sequence of H-R diagram.
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 L«M?%, where Mis the
mass of star a > 1. 2+3+5=10

(b) What is the basis of spectral
classification of stars ? Enumerate the
special features of Harvard special
sequence. ‘ 4+6=10

(c) (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 indicates

the age. of the universe. :
24+3=5
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(d) Write down the sequence of events
leading to the formation of a protostar.
Explain how a star is formed from a
protostar. o 6+4=10

. (e) Discuss qualitatively the different stages-
in the evolution of a star.

() Establish the Virial theorem and find
the relationship between pressure and

gravitational binding energy. _
6+4=10

(g) (i) Distinguish between refracting and
reflecting telescopes. What are the
advantages of reflecting telescope
over refracting telescope ? '

; 2+3=5

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

telescope and 0-8m telescope.
2+3=35

(h) Write short notes on any two of the
following : _ 5x2=10
(i) Black holes | :
(ii) Kuiper belt
(iii) Stellar magnitude scale
(iv) Milky Way
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OPTION-E
( Classical Dynamics)
Paper : PHY-RE-6056

1. Give short answer to the following questions :
| 1x10=10

(a) What is Lagrangian of a system ? |

(b) Write the type of constramt Wthh
depends on time.

(c) If the magnetic field increases, the gyro
radius or the Larmor radius of a

charged particle ..................
(Fill in the blank)

(d) Write .the general expression of .
Hamiltonian (H) of a system in terrns
~of Lagrangian (L).

(e) 1f the Lagrangian (L) of a system does
' not depend on time (t), the Hamﬂtoman

becomes ...oovvviivennnnn.
' (Fill in the blank)

(f/ What is stable equilibrium ? -

(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 :
2x5=10

(a) Show that in constant magnetic field,
the kinetic energy of a charged particle
1s 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 ?

. -(¢) What do you mean by critical velocity

of a fluid?

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

(a) What is holonomic and non-holonomic.
constraints ? Explain with example. |
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(b) What is cyclic or ignorable coordinate ?
| Prove that the generalized momentum
"conjugate to cyclic coordinate is
conserved. 2+3=5

(c) Explain the motion of a charged particle
in uniform magnetic field (B).

(d) 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

(e} What is four-vector ? Show that the
magnitude of momentum four-vector is
an invariant quantity. : 1+4=5

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

' 2%e+2%=5

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

(a) 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) Explain generalized coordinate with

examples. Find the Lagrangian and

. Lagrange’s equation of motion for a
falling body in uniform gravity.,

3+2+5=10

(c) What is Hamiltonian principle ? Find
the Hamiltonian and Hamilton’s
equation of motion for simple harmonic
oscillator. 2+2+6=10

(d) Derive Hamilton’s canonical equations
of motion.

(e) Show that in case of central force, the
: energy and momentum are constant of.
‘motion. '

(f) What is Reynold’s number ? Obtain an
expression for Reynold’s number-and
explain its physical significance. '

' - - 2+6+2=10

(99 What is twin paradox? Explain with
the help of space-time diagram.
2+8=10

() What is the difference between
incompressible and compressible fluid ?
Derive Navier-Stokes equation for the
flow of an incompressible fluid.

2+8=10
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