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. PHYSICS
(Regular Elective) - |
Answer the Questions from any one Option. -
OPTION-A ;

Paper : PHY-RE-6016 .
( Communication Electronics ) -

Full Marks : 60
Time : Three hours

OPTION -B
Paper : PHY-RE-6026
( Digital Signal Processing )
Full Marks : 60
Time : Three hours
OPTION-C
. Paper : PHY-RE-6036 .
_ . (Advanced Mathematical Physics-II)
' Full Marks : 80
+ Time : Three hours
OPTION-D
Paper : PHY-RE-6046
( Astronomy and Astrophysics )
Full Marks : 80
Time : Three hours
_ OPTION-E .
Paper : PHY-RE-6056 -
( Classical Dynamics)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
Jull marks Jor the questions.
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~ OPTION-A
Paper : PHY-RE-6016
'( Communication Eleétronics) ’
Full Marks : 60.

T1me : Three hours |

Answer either in English or in Assames :

1. Answer the followmg questions :

1x7=7

o mﬂ;@ So e
| (a) Write the full form of IMEI
| IMEIS e <RI =l i
'b (b) ‘Define Modulation Index.
T P I QAT ferai |
(c) Wnte the full form of ASK
:ASK—% szt FACHH mcﬁas faan

(d) What is the period of revolution of a
geostationary satellite around earth ?

q@@wﬁeﬁmﬁﬁm@m%ﬁﬁm

IR R 2
(e). What are Radio waves ?

Qo w329 & 2
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() How many satellites are there in Indian
GPS service ? '

OISR GPS m@%ﬁm%ﬁmma

(g9 What is % ratio ?

S o & 2
Answer the following'questions : 2x4=8
SO TR BT w1 ¢

(@) Mention two advantages of
geostationary satellites.

B0 Totarm 7 R B

(b) Draw the block diagram of an
Electronic communication system.

TGS NG R O 3 o o 21
(c) Explajn the need for modulation.

(d) What do you mean by multipléking ?

TSRk e B gmie
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3.

Answer any -three of the followmg

: (a)

(b)

[(c)

(@)

. (e)

S5x3= 15

Write a short note on Electromagneuc
- communication spectrum

ROETIR mmmﬁacﬂﬁﬁaﬁﬂm aﬁwm‘
it

Explain. the worklng of a Super

‘Heterodyne Receiver.

w@’wﬁaﬁﬁm&m&ﬁ@%.

What is GPS nav1gat10n system?
Explaln

- GPS mﬁﬁww% ? gEnR el

Mention the differences between 2G and
4G.

2G W% 4G TS ot SRR S 4 |

What do you mean by Noise'in
communication system ? Mention

- different types of External N01se and

Internal N o1se

AT W WN (Noise) i\%lﬁ 153 e ?

| RfSw et 3R TIRNS (Noise) SIS S

ST (Noise) T ST 31 |
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4. Answer the~followihg questions : 10x3=30
| TS SPTIRT BT T | | .
(a). Write the characteristics of Amplitude
Modulation, Frequency Modulation and
"Phase Modulation

A 10kHz wave is modulated 50% by a
carrier wave of frequency 10MHz and
amplitude 50V. Find the frequencies

and amphtudes of the: sidebands
produced . . - 6+4=10

R 3o (AM), M&@""W (FM) s it
T (PM)R (ISR ) o
10kHz ©3! <BRE 10 MHz T SR 50V
RS 2 wxo @l 50% worS = L
IR it WWW@@R’@@WI

Or/m?a)‘

‘Mention the basic principles used.in
PAM, PWM and PPM. Explain Sampling -
theorem. _ . 6+4=10"

' PAM, PWM m PPM- RS TR OTTR
ST | S KR A 1
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'(b) Brleﬂy explam the concepts of ASK,

FSK, PSK and BPSK.

1x4=10

ASK, FSK, PSK O BPSK-S zwnwsgﬁ%zas
R 1A |

0 -

@

(iii)
" of Earth Station.

@

(@)
(i)

or / %t
Explain the need for satellite
communication.

What is a Geosynchronous satellite
orbit ? .

Draw a simplified block diagram
3+2+5=10

Tl RIS TR AT il
| -

\gwﬁﬂ%ﬂmwvfﬂqﬁmﬁsw?

% fod (Earth Station) < TGO,
7 foa o= ==

Explain in brief, the idea of GSM,
CDMA, TDMA and FDMA technologies.

1Lx4=10

GSM, ‘CDMA, TDMA ®%: FDMA #3{&
@R RAPTR G It |
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VWWW (Rt goy).
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Or / 735

Write short notes on : (any two) -

.(z) Need for Dlgltal Transmlssbn
fefere emam eraeizre!

(i) Uplink and Downlink

RS IR SRS

(i) Need for Data Enc@ﬁon

5x2=10

Contd. -



Answer the following questions :

(@)
(b)

o

(d)

()

(/]
()

. Answer the following questions :

(@) What is the area of a Unit Impuls

B0O1FS-0137-138-139-140-141 8

. ( Digital Signal Processing )

‘OPTION-B ,

-~ Paper : PHY-RE-6026
Full Marks : 60

Time : Three hours |

Define Discrete Time System.

What is Sampling ?

What is another term used for two- Slded
- z-transform? '

The interface between an ana10g Slgnal
and a digital signal processor is :

(i) D/A converter

i) A/D converter
(i) Modulator

(iv) Demodulator

What is the necessary condition for an

LTI system to be casual in nature?
Define Periodic signal. ;
In the context of digital filters, FIR stands
for. .

Function ? Write the other name of
Continuous Time Unit Impulse Function

(b) What is the circuldr convolution of the =~

sequences X(n) ={2,1,2, 1}’ and

- Y(n)={1,2,3,4}, find using the DFT é’nd
~ IDFT concepts'-’ ‘ 4 '
' What are the advantages of d1g1tal

filters?

Determme and plot the 1mpulse'
response of FIR system.

Answer any three of the followlng questlons

(@)
(b)

(9)

@

(e

BOIFS 0137-138-139-140-141 O

. 5x3=15

Compare DIT algorlthm with DIF

algorithm.

Write down the procedure to des1gn the B

FIR Filter using Frequency Sampling
Method.

Compare the computational complexrty ‘

- of direct DFT computation with FFT

computation of a sequence, with N=64.

What is region of convergence in

z-transform ? Discuss its properties.
2+3=5

"Calculate the inverse z-transform of

Contd. |



(@)
(b)

Answer any three of the following questions :
lOXS—SO ]

Explain in detail, the unporta.nt propertles

of the Discrete Fourier Transform.

Explain phase delay and group delay

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

h(n) = 5(n)+:l}-5(n—1);%5(n—2)+i—5(n—3)+5(n;4)

(o)

(@
(e)

“Write short notes on :

2+2+6=10

Discuss thé steps how an [IR filter can be -
designed by impulsive invariance method, °

Discuss the relation between z-transform |

and DFT.

Explain the concept of circular
circular .
~ convolution of the following two

convolution. Find the

sequences : |
x[n]={1,2,3}
h[n] ={4,5,6}

(i) Zero-phase filter
(i) Windowing Method

BO1FS 0137-138-139-140-141 10

5+5=10
5+5=10

OPTION-C

. Paper : PHY-RE-6036

(Advanced Mathematical Physics-ﬁ_ )

Time : Three hours
1. Answer the following : 1x10=10
(@) We cannot define _ for a non-
conservative force. - (Fill in the blank)
(b) The number of degree of freedom on a
chess board is . (Fill in the blank)
(c) If the Lagrangian does not depend
: exphcltly on time, the _____is constant..
(lel in the blank)
-{(d) How many constraints are involved in '
' the motion of a simple pendulum ?
(e) - What is the Lagrangian ? '
() What state of a system is described by -
Hamilton Principle ?
. (9) -Define mutually exclusive sets.
: (h)' Define a proper subset.
() What do you mean by Cond1t10na1
Probab111ty ?
() How is the Normal distribution related

BO1FS 6137-138-139.—140-141 11

Full Marks : 80

to the Binomial distribution ?
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" 2. Answer the following : T 2x5=10
-‘(a) How ‘can constraints be classified ?

~(b) What is Athe degree of freedom of a
particle moving along x-direction in .-
- 3-dimensional space ?

() What is the Lagrange Product ?

(d) What do you mean by Gaussian
Distribution ?

* {e) Define Poisson’s Distribution.

3. Answer any four of the following :5x4=20

(a) Show that the shortest curve joining -

two fixed points is a stragight line.

(b) Explain the physical significance of

| Hamilton’s Principle. .

(o) Thé Lagrangian of a particle of fnass
moving in a plane is given by

L=3 (vfﬁ fuf, )‘+ a(xvy —yvx) , where
| Ux and vy, arevelocity components and
a is a constant. Find the canonical
momenta and Hamiltonian of the
particle.

(d) What do you mean by Finite and
Infinite Sets. Explain with the help of
examples.

BO1Rg 0137-138-139-140-141 - 12

Answer any foicr of the following :

(¢) Define Inverse Mapping. Find the

- inverse mapping of f:x->y, where -

- f(x) =(X\+5)1(2,'3c2'—5'.

-

() Out of 800 families with 5 children

each, how many families would you
expect to have (a) exaétly 3 boys, _
(b) exactly 5 girls, .(c) exactly either 2

~or 3 boys (Assume equal probabilities
for boys and girls) ?

10x4=40

(@) State and explain Hamilton’s Principle. .
Derive Lagrangian Equation from
Hamilton’s Principle. -5+5=10

» (b). Establiéh Euler;.Lagrangian equation of

motion. Discuss the motion of a simple
pendulum in the Lagrangian function.
| 6+4=10

(¢ What--do you mean by Poisson’s
. Bracket ? Explain with the help of an
- example. Write any five properties of
Poisson’s Bracket. - 2+3+5=10
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(@)

(e

()

Explain the Bayes’

What is a Random Variable and the
expectation of a Random Variable ?
Show that the expectation of the sum
of two random variables X and Y is the

sum of their expectations E(x) and

E(y).

Define, with examples an Abelian group
and a Non-Abelian group. Prove that

o5+5=10

the set {1,-1,i,—i} is an Abelian

-multiplicative finite group of order 4,

5+5=10

theorem of
probability and establish its proof
systematically. Describe about the
continuous and discrete random
variables . 5+5=10

Define Binomial Distribution. Write any
three characteristics of the Binomial
Distribution. Compute the following for
a Binomial Distribution with

parameters p=07, N =60 :

(a) mean (b) variance and (c) standard
deviation. 5+5=10
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OPTION-D

Paper : PHY-RE-6046

(Astronomy and Astrophysics)

Full Marks : 80

Time : Three hours

Answer either in English or in Assames.

1. Answer the following questions :

1x10=10

OO Al eERE Tes Bl g

(a)

(b)

()

(d)

(9)

BO1FS 0137-138-139-140-141 1S

What is the primary factor that
determines a Star’s lifetime ?

Bl BRI ST el <=1 @i PR e
Define Radiant flux. ‘
GRS FiwR Ae |

Write the relationship between brightness
and apparent magnitude of star.

©II9 CegeTe! SR SIS e NS FH7/ 721 |
What is Kuiper belt ?
2 (=0 & e

~ What is Celestial sphere ?

S (AT 2
What is hour angle of a Star ?

G5l O 0T e [F 2
Define Greenwich Mean Time.

TG 51G AR @l |
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‘(h) Name two major types of telescope.

CORTCTIoE 70 2R e R
i Define resolution of a telescope.
o | R ReRiteR el
(]) ‘What is Quasar ?
Ahswer the following questioné. 2x5 = 10 .\

oS Al ereicaiee T o

' (d)’ ) Define éffective temperature of Sun.
R TR e et Fra

(b) - | What is Bolometric magnitude ?
TEIGE A 2

- (¢) What do you mean by colour temperature
- ofastar?

- &3 @B TR Tt o2
(d) If the distance of star is ‘increased by a

factor 2, then how much the radiation ﬂux

‘received changes ?

aﬁwm;@qqﬁwmc—@ﬁﬁm
eﬁm%mﬂwﬁw
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- (e) What is the difference between Sldereal

time and Solar time ?

TEI AT S @awwmaﬁqﬁ?

Answer any four from the following : 5x4 =20

- oo A SRR e B ¢

(@ Give two reasons of the variations of
Apparent solar day. How many Solar days
are there in a lunar calendar? o
e TR fi oiesR 757 TRt | v
e Ram e i e ‘

(b) What are the four components of'

Galaxy9 Dlstmgulsh between Sta_rs of
- population I and II.

ot zsn%‘r%ormﬁsﬁmmnaw
Mers A1y ot '

{c) Explam the formatlon of Neutron star.

WWWWWl

(d) What do you mean by hydrostatlc
equilibrium in a star ? Derive the-
equation ‘of Hydrostatlc ethbnum for
a Star.

,waﬁ—@ﬁﬁﬁ@wiﬁmﬁsi@?
| aﬁmmﬁ@ﬁﬁawﬁmq A
- Sfedl
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(e) State Hubble’s law and explain. How
Hubble’s constant indicates the age of the

Universe?
YR Ad T4 | TR &R0 RegEes 9
(AT R 2

(f) Explain the types of Active Galaxies.
A ORFIRIE eFiE I |

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

S5 Rz 5ifRo) eia Ted il s

(a} Define Celestial Sphere. Draw the. neat
diagram of celestial sphere showing
Zenith,Nadir, Celestial poles and
Celestial equator.

SR (siferRR kel Bl | (e, A, S

G IR SR Rt (RSl ST Colferers
A wriasTs! i |

(b) What do you mean by main Sequence
Star ? Write down the Spectral Classes of
Stars. In which class the Sun belongs
to?

o @ oA e & ga 2 oA Al caﬁ’rmf
Bl o7 cm wdRe
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(c) Give a brief description of Solar

atmosphere.
CTIR IR b3 R |
(d) Describe the trigonometric parallax
method for determining steller distance.
. Mention the limitations of the method.
CHEET Yae [T A TR A
“Gieq I /91 | wfex AiaEe! Gz 4 |
(e) (i) Define Angular Magnification and
| Light Gathering Power of a
telescope. Distinguish between
refracting and reflecting telescope.
(GEICH#E Angular Magnification W<
Light Gathering Power=< 7e! i |
e Wi efswfme Gfmem Tee
919 [ |
(i) Discuss briefly the application of
various online tools in Astronomy.
eifs sl (Astronomy) ®© [€@few
e 2o N1 A KA 530 SCETol
9|
BO1FS 0137-138-139-140-141 19 Contd.



(-

()

') Distinguish between Elleptical and |

Spiral Galaxy. What is an active
Galactic nucleus ?

GBS AR IR oS
Ay T2 AT oS Wolgag e

(i) Discuss briefly how a super .

massive black hole can be formed.

,'gvnwﬁ‘ Black Hole (SIS 510 =]
A R R 530 AT <=t

What is meant by ‘Hertzsprug-Ruésell
diagram ? Trace evolutionary tracks of

_stars and discuss on Steller evolution.

‘Hertzsprug - Russell SRIAN Jferee [ g 2

ot Rede (G (B35 1 WS G5 Radae
G”WW_WI

Wriic. short ribtes on any two :
Riczeant 7519 es)e 5 (Bl vt ¢
(i) Virial theorem

- otk Teem
(i) White dwarf
(i) " Steller magnitude scale

OPTION-E |
Paper : PHY-RE-6056 -
( Classical Dynamics)

Full Marks : 80
. Time : Three hours

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

(@) What do you mean by generahzed co-
ordinates ?

{

. (b). " Give an example of non-holonomic-

constraint

(c) Define Hamiltonian 'of a system.

(d) Draw potential energy vs. displacement .

curve for an unstable equihbrium

e) What is tlme-hke event ?°

() What is the value of Raynolds number
for turbulent flow ?

(g9 What do you mean by proper length ?

(h) What is stable equilibrium ?

(i) What do you "understand by’ normal

mode ?°
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(i)‘. Write the four components of Ve1001ty
four-vector.

2. Briefly answer the following quest1ons :

2x5=10

, (d) ‘What do you mean by degrees of
freedom ? Give example. _

‘(b) ~ Write the D’Alembert’s pnnciple. |
(¢ Write two properties of central force.

(d) What do you mean by critical velocity
of a fluid ?

(e/ What are symmetric and anti-
symmetric modes of vibration. ?

3." Ansvver any four of the following questions :
5x4=20

(a) ’ Exi)lain the motion of a charged particle

moving perpendicular to a magnetic

field. A
(b) State and prove the nrincipal of virtual
~work.

() What is cyclic or ignorable coordinate ?
Prove that the generalized momentum
conjugate to cyclic coordinate is

conserved. 2+3=5 |

_ BOIFS 0137-138-139-140-141 22

(d) Derlve the expression for length
contraction.

(e) Find the Lagrangian equation of motion.
for a falling body near to the surface of -
earth in uniform gravity.

() What do you mean by light-like ‘and
space-like events ? Explain with the
help of space- time diagram. .

| 2%+2%=5

(g). The Lagrangian of a system is given by

L= 1/2(1"2 +r26"2) V(r). Find the
Ham11ton1an of the system

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

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

() Give p_hyswal significance of.
Hamiltonian. Derive Hamilton’s
equation of motion for a system.

2+8=10

(c) 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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@

_What is twin paradox ? Explain with

the help of space-tlme diagram:
- 2+8=10

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

Show that in a constant electric field
the total energy of a charged particle
remains conserved. Derive the
expression for the trajectory of a
charged particle when it moves

perpendicular to an electric field: .
. 5+5=10

Differentiate between streamline and

- turbulent flow. Derive Po1seu1lles

equation for flow of 11qu1d through a
pipe.
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