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j Answer the Questnons from any one Optlon
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Paper : PHY-RE-6016
' Full' Marks» 1 60.
Time : Three hours -
OPTION B .
( Digital Signal Processing)
' Paper’: PHY-RE-6026
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- " Full Marks : 80
Time : Three hours
OPTION-E :
~ (Classical Dynamics) -
Paper PHY-RE-6056
Full Marks : 80
Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.
Answer either in English or in Assamese.
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Answer the following questions :

OPTION-A

( Communication Electronics )

Paper : PHY-RE-6016

1x7=7

OoTY HPTRY TeY 99 ¢

(a)

(b)

(c)

(@)

()

Write down the value. of ve1001ty of
electromagnetic wave.

R paeIm SI51 @[ W B~ |

Mention the mathematical expressmn

- of BW. (Bandwidth).

SAOE4F G0 ST e I S =

What is the meaning of white noise ?
IS wRrey 9 [ '
What is the meaning of modem ?
MoR o 2

What is the meaning bf transponder ?
GoeRT e &

Write down the full form of FSK.
FSK= & It sieftss foyaiy

Write down the full form of CDMA.

CDMA-T 2 3R Tl |
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i

Answer the following questions :

2x4=8

OO eEPTIRE Bed 4l ¢

(@)

(b)-

()

(d)

Write about SSB modulation.

SSB o9 [Ra@ il |

What is the meaning of uplink and
downlink ?

AT S Tieacie 9 &2

Draw a block diagram of A/D
convension in digital communication.

fofecsa A ARRE @eiet TFe A/D
ARG 5l FF oa i |

What is Sky wave ? Mention one of its
applications.

s weeot 2 ZAR @Ol driel B 4 |

Answer any three of the following :

Sx3=15

Wﬁm fof 59 es <41 ¢

(a) Write in short about TDM system.

TDM JRZR €19 50 o1l |

(b) Draw a block diagram of mobile

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

communication network.
RIS IRl 2R <96l 5 Ba i |
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(@)

Write .a short note on ASK.
ASK—= @99 d6 53 (Gl fera |

Discuss the basic idea of allocation of

~ frequency spectrum in case of radio

communication.

@foe @Sl ITB© F=HIE AR
RFoeeq @o[© G 41 |

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

Tolslg @IS IZO AR AT ORI
TR TIGAERRS A2d oRlees @R Ife
2RI A

Answer the following questions :

CERG LS AT I

(@)

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 QIS 2RI SRR e R
FM QIS (e (gl 34 2K 2 4G
TR AR e 2
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(b)

(c)

Or / 723

How is SSB modulation generated ?
Explain briefly about phase shift
method. : Sto=10
SSB T (WG BT FRI A1 2 71 ST
s@o G I T4l

What are the basic differences between
analog and digital communication ?
Mention the advantages of digital
communication. j 6+4=10
el O fEfercoet A1 AR @R &
AR 2 e @R FRER S
<4l

Oor/ '_»'73?7‘
Define the concept of Multiplexure.
Explain briefly the differences between
Multiplexure and Demultiplexure.
4+6=10

NFGETR GRECET At 9| FEGETE i
TR ALFEE b AW F9 |

What is a Geostationary satellite ?
Mention its ‘advantages. Draw -a
simplified block diagram of a space
station. 2+4+4=10

wrfos ToleR /e B RN Srad 4|
5! T (FH e g b S |
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' OPTION-B
or / #1231 :

2 T . ( Digital Signal Processing )
Explain the meaning of GPS. What is :

the basic principle used in GPS ? . Paper : PHY—RE‘E’OQQ

Explain how we use GPS in our modern : i

life. 24+4+4=10 1. Answer the following questions : _1><7=77
GPS= ud A F1| GPS-9 TS 1 ‘(@) What are energy signals ?

SRETS &, A 9| SN e (b) Write the multiplication property
GREO 3T (FEWE 2R FEL, A 59 | : expression for DFT.

(c) What are discrete time signals ?
(d) DTFT is the representation of
f (i) Aperiodic discrete time signals
' / (ii) Aperiodic continuous signals
‘ (iii) Periodic discrefe time signals
(iv) Periodic colntinuous signals
(e) What is sampling ?

(7 FIR stands for filter.
i (Fill in the blank)

(g) DFT is applied to
. (i) infinite sequences
(i) finite discrete sequences
(iij) continuous infinite signals

(iv) continuous finite sequences

< PHY RE 1/2/3/3/3/G 7 Contd.
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2. Answer the following questions : 2%x4=8
(a) ‘Define an FIR filter.

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

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

(d) What are the advantages of digital
filters ?

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

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

() y(n)=x(n)-x(n-1)

(@ y(n)= x(nQ)
' 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

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/6 8§

(@)

(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] .A

Find the transfer function.

4. Answer any three of the following
questions : 10x3=30
(@) 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 expressions. Realize
the linear phase FIR filter having
impulse response given by
h(n)=6(n) +~8(n—1)-=5(n-2)
4 8
1 x
+Z5(n—3)+o(n«—4)
2+2+6=10
3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 9 Contd.



(d) Discuss the stéps how an IIR filter can OPTION-C :
be designed by impulse invariance . - (Advanced Mathematical Physics—II)
method.

Paper : PHY-RE-6036
(e) Discuss about the circular time reversal f

and circular time shifting properties of | 1. Answer the following questions :
DFT. 1x10=10
() Write short notes on : 5+5=10 B o it = IR )

() Twiddle factor (@ 1f A is an impossible event, then

(i) Windowing method - - P(A)=e

T A <5l P Tl B, (S8 P(A)=?

f f

. . (b) If A and B are two mutually exclusive
1) :
-‘ events, then P(AUB) =?

WM A OIF B 16 SRS €O 23, (S0
P(AUB) =?
(c) “For normal distribution,
Mean = Mode = Median”.
: (State True or False)
AT IBH AR AT = T2 = Sl |7
(Te1Prey fe730)
(d) Write down the value of Poisson Bracket
\ [px! Lx] 3

o T8N [p,. L] 7 B
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(e)

(9)

()

(i)

0)

Write down the value of degrees of
‘freedom for a system of two masses
joined by a rigid rod.

T MeT 7 KT Tl ©IE TS W@ T el |
When is a group said to be Abelian ?

W Bl (oA AEST @R 22

Write down the expression for variance
for a Binomial distribution with
parameters n and p.

n SE p AR ACTE B 354 T
fmera 2 i o |

Show that (A+B)(A-B)=A?-B2, if
and only if A and B commute.

49l @ (A+B)(A-B)=A?-B?, I
Ol MR A OIF B GARMGE |

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

AT A A4 7 I T qE e

Write down the expression for
Canonical momenta.

Rize S3woiams e i Fa |

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/6 12

2.  Answer the following questions : 2x5=10

oo eRIRE Ted il ¢
(a) Define one-to-one onto mapping.
G SR Feis e |

(b) Prove the uniqueness of identity
element under binary operation.

o dfFae fRe QIR ddieay 29
4 |

(c) In a Poisson distribution
P(X =2)=P(X =1). Find mean and
standard deviation. g
@I @i 76 IR P(X =2)=P(X =1)
2, T SIF e Reem few = 1

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

defined as x*y=%, Vx,yel.

@myedl @, x*y:%, Vx,yel ALEHO

ojef AT KRS I (BI T 1T (A |
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(e)

Calculate the expectation value of the
number of points that will be obtained

in a single throw with ordinary dice.

Toe «B IR ARTAICE AR 2= LR AT
SIS SieT B |

Answer any four of the following questions :

5x4=20

(@) Show that the set I of all the integers

(b)

()

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

Al @, A AT ARSI AR
a*b=a+b—1 ALCTTS F 517 I |

State and prove Bayes’ theorem of
probability.

TBIfel ([2Td Solsiy Bl S 2 9|

What do you mean by continuous and
discrete random variables ? Prove that

E(Xz) > {E(X)} ; , where Xis a random
variable.

WW%WWW& Gl ?

(Il AT 5o/ X-7 g 24w 591 (3,
E(x?)2 (B(x))”.
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' f

(d)

(e)

3 (Sem-6/CBCS) PHY RE 1/2/3(4/5/G - 15

Define a cyclic group. Show that the
multiplicative group {1,-1,i,-i} is

cyclic. Write the generators of this

group.

b 19 R9S e w1 (sl @

{1, -1,1,— i} @RS FECE! BEF | 3 TR

(SR fori |

Lagrangian of a particle of mass m
moving in a plane is given by

L = ax? + by? - kxy . Find the canonical
momenta and Hamiltonian.

ACETO SR m 99 I8 GO sTielfgam
L=ax?+by? - by T RiZe SI@IRR
uiF DR R w4 |

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

A5 9T e | (rgeAl @ o TEAIE
GRS [ T | '
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4. Answer any four of the followmg

, 10x4 40
o eI ﬁzasmr wﬁﬁﬁw fuat
(a)- (i) “Denve Euler-Lagrange equatlon of
' motion. v 6
TR TaNeR 1T N

(ii) Dlscuss the motion of a simple
- pendulum in Lagranglan

formulation. - 4

| e TR e W sifex
, . e |
- (b) - What is ‘Binomial distribution ? Derive
the .expression for mean and variance
in Binomial distribuition. 1+4+5=10
. Fo 3% R ﬁﬂwa@a%wmﬁw
o S Bfeea

(c) 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

./
3 (Sem-6/CBCS) PHY RE_ 1213/4/5/6 - 16

| =Awa%waa¢m€1ﬁﬁzmﬁs—’w§mﬂt#

@

o 3B 1> B I SIS AW IBNE
‘ﬁmﬁwmﬁ/mﬂmw:

| A B RIS RS @O WG 2% @C

FBY@ (7RI a1 200 WA G foete e

44 THIE @S IRR TSRS SR 0|
‘The probablhty density function of a

continuous random vanable X is given

'by f(x) Ke™* x20. Find —

'~(1}K (ii) E( ), (lll) P(X 1)

(iv) P(X 21) and (v) V(x)
(Given e =0- 00673) 2+2+1+2+3 10.

<1 it T bee XX TSRS g T

(e)

f(x)=KeS*, x20 2@ () K, (i) E(X);
fiif P(X =1), (iv) P(X 21) I (1) V(x)
fRefer 301 (Frll @R €75 = 0-00673).

Explain Hamilton’s principle. Derive
Lagrange’s equation from Hamilton’s
principle. - 2+8=10
(iR e R0 w4 | fEoR TfeT o/l
anaﬁ@ﬂ el et
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4]

(9)

What is Hamiltonian function ? Derive
Hamilton’s canonical equations of
motion. ; "1+9=10

afire e 7 fres sfeRare [fzs -
FANFIEET Sferedl | i

Examine if the set {1, w, w2} is a cyclic

finite group with respect to
multiplication. (Where o is the cube
root of unity)

Find the products of two permutations
(i) pg, (i) gp;, and (iii) p?q, where

! futt2iese 4 Vel 23T
= o e R

4+2+2+2=10

{1, 2 ?} IS 7 AT GEI I W
@ AT | (IS 0 T TR G )

p=(1234 12 3 4)
'\3142Wq:(2413)

‘fm O T (i) pq, (ii) gp, S (iii) p2q
faefa =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 : :

e T5f AT 2irdlel FRE were Al v 92T
I[, X oz 5% =67 (&1 GOl AT
g <4 ¢

X|1|3|4[6({8[9]|11|14
370 | Al 2 e A L e s ()
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 OPTION-D
( Astronomy and Astrophysics )
Paper : PHY-RE-6046

1. Answer the; follo“ring quésﬁons : 1x10=10"

(a) What is persec ?
ol e
(b) What is ‘Chandrashekhar Limit’ ?
- oEeRE T R |
() Write the sequence of cla331ﬁcat10n of
: stars.

wmﬁﬁ—wmm,

(d) Where does the star formation take

place in our galaxy ?
SR ORIRIGA (@I SIS 1 5(57 272

(e) Write the value of mass of a neutron -

. star. . 4
ROET SR T a1
() What is Zenith point 7
M ﬁ""{ o
(g) Write the ful] form of
TSR T2 oty ferar

23 (Scm-6/CBCS) PH.Y RE 121304156 - 20

‘SIMBAD’,

e

0

What is Lentlcular galaxy ?

WWRWW%?

. Define Hubble’s law.

éﬁ’aaaaz?ﬁvmmﬁml !

What is quasar ?

Answer tl';é ,_follo&aving»ciuéstions . 2x5=10

(a)

A- partlcular star "has apparent and

_ absolute magnitude as -0-3 and +4-1.

(d)

Calculate the distance in A.U.

1 RO SRR SIS S S @ —0-3

1 +4-1 | S0 7T (SRR s A1 1|
State the Cosmological ‘principle.

| peraEE et B

Write the declination (6) at Celestial

4 North and South Pole.

WWWWW WW(S)
W Tl |

Draw a ray diagram of a Newtonian
reflecting telescope.

. ﬁﬁﬁﬂﬁﬁwmwmaﬁnﬁ@ﬂm;

4l
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(e)

Write the name of different layers of
the solar atmosphere.

T e Rfen SPTEe AW fri

Answer any four questions from the
following : ' S5x4=20

o1 Rzl BIfe! e e T g

(@)

(b)

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
@l SR FRAHD =iE @ET FiEE A
faal | 9B SIE AN A1 25 W Al
Yo (FICET FIFE goire fda |
D-istinguish between refracting and
reflecting telescopes. What are the
advantages of reflecting telescope over
the refracting telescope. "3+2=5
Ao W afsrers R A
eﬂ—"wf«r < RIS alforer raarel I9Eae
ARl =& &1

Describe briefly how ,
be formed in Galaxy.a ‘black hole’ can

ISP TS "F (2 (it 777 27 3671 51 |

|
3 [Sem_‘l‘-ﬁ/CBCSi PHY RE 1/2/3/4/5/G 22

(d) State Hubble’s law and explain how
Hubble’s constant indicates the age of

the universe. 24+3=5 |
2R A o | QA RO
Rrgmied T@ AdiRd S TR0 1

(e) - Describe the sequence of reactions in
the carbon-nitrogen-oxygen cycle for

- production of energy of a star.

a5 AN =i TeAw T PN AIRLBICT-
e 5o Ria @ 39

(f) Explain one€ method wused for
determination of distances of a nearby

star.
obed wAl o e [ T ATS <ot i
el ' ,

4. Aﬁswer any four questions fro'mrthe
following : 10x4=40

<o fgiTal bifebt es| e il ¢

(@ (i) Explain Hubble’s classification of
. galaxies with Hubble’s tuning fork
diagram. 7
ZE. Hefe T fhad e SRFIE

T Ferem i |

Contd.
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(b)

(c)

(d)

(i) Define active galaxy. What is the
source of its activity ? 1+2=3
A OISR W@l Tl | Zam
AlGToR 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

SoerRsI=IE @ 52 Bacs! sikam w11 o

T oz foae iz 541 | QT

BaR w9 T & 9 @i 4= e

(i) Explain how the radius of a star

can be determined. 5
01 S JEAE (PAS Wo FRE AR
Tl 54 |

() Explain why life of a massive star
is shorter. : S
K S DR R & 5% 2
39 |

Write short notes on any two of the

following : 5x2=10

W RN 709 59 (ot Ty o

- (i) Virial theorem (SRm @‘?f’*’ff‘ﬁ)

3 (Sem-6/CBCSI PHY RE 1/2/3/4/3/6 24

(e)

(it)
(iii)
(iv)
(i)

(1) .

(17)

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

Black holes (F38 %129)
Asteroid belt (5219 &=5)
White dwarf star (<125 (G o))

Distinguish between elliptical and
spiral galaxies. _ S
R REE

What is Light Gathering Power of
a telescope ? Compare the LGP of

the 8m telescope and 0-8m
telescope.

vEA T TG (7A12d T ol 2 8m
Sk 0-8m tza%l*&-wwﬁa CAIRS (=
e Wl 4 |

2:+3=5

.What are the principal layers of

solar atmosphere ? Explain their
properties. 2ES=7

(T4 AYNSTT T4 W‘{iﬁf?w&ﬁ
Iyl 4|

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

TR (@ 7 TR O (R
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(9)

()

Explain the different stages of evolution
of a star.

SR TG [fen SR 39 1|

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

451 R T Koo el R [ et
Rirona @R F1Mo0! I = | 600nm Sk
w9 TR 3m YRArEd T8 ol Rrewes

oG I Sl B4
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OPTION-E
( Classical Dynamics )

Paper : PHY-RE-6056

1. Give short answer to the following questions :

(@)

(b)

(c)

(@)
(¢)

(9)
(h)

(1)

3 (Sem-6/CBCS) PHY RE 1/2/34/5/6 27

1x10=10

Give an example of non-holonomic
constraints.

What do you mean by generalized co-
ordinate ?

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. displacement
curve for unstable equilibrium.

What do you mean by proper length ?

What is time-like event ?

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

An electron travels along a path
in transverse electric field.

Contd.



3(Se

| () What is world point in Minkowski

space ?

Briefly answer the following questions :
2x5=10

(@) 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.

Answer any four of the following questions :
5x4=20

(a) Explain the motion of charged particle
moving perpgndicular to the magnetic
field.

(b) State and prove principle of virtual
work.

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

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

(d) The Lagrangian of a system is given by
A= ém(f’2 + r292) —V(r). . Find  the
» Hamiltonian of the system.

(e) Derive the expression for length
contraction. i

() Write down the component of velocity
four-vector. Show that square of

magnitude of velocity four vector is
2
—-e”.

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

(a) Derive Lagrange’s equation of motion
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

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 29 : Contd.



(c) Use Hamilton’s equation to find the i (g) Derive mass-energy relation. Show that

equation of motion for — relativistic kinetic energy reduces to

i ] ! Uoooa Give two examples
(i) A harmonic oscillator S whernitheiss ;

ion.
of mass-energy CONVers
6+2+2=10

(ii) Motion of a particle in a central

force field. 7 7
ik Differentiate between streamline and

turbulent flow. Derive Poiseuille’s

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

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