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PHYSICS

(Regtiiar Elective)

Answer the Questions from any one Option.
'  OPTION-A

(Communication Electronics)
Paper : PHy-RE-6016

Pull Marks : ,60
Time : Three hours

OPTION-B

(Digital Signal Processing)
Paper : PHy-RE-6026

Pull Marks : 60

Time : Three hours

OPTION-C
(Advanced Mathematical Physics^n)

Paper : PHY-RE-6036
Pull Marks : 80

Time : Three hours

OPTION-D

(Astronomy and Astrophysics)
Paper ; PHY-RE-6046

Full Marks : 80

Time : Three hours

OPTION-E

( Classical Dynamics)
Paper : PHY-RE-6056

Pull Marks 80

Time : Three hours

The figures iti the margin indicate
full marks for the questions.

Answer either in English or in Assamese. ■
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OPTION-A

( Communication Electronics)

Paper : PHY-RE-6016

1. Answer the follomng questions :
1x7=7

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

"STR l

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

(c) What is the meaning of white noise ?

(?^ X5f<i%?

(d) What is the meaning of modem ?

■SR355R

(e) What is the meaning of transponder ?

(f) Write down the full form of FSK.

FSK-^ sm 9m \

(g) Write down the full form of CDMA.

CDMA-^ ^
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2. Answer the following questions : 2x4=8

(a) Write about SSB modulation.

SSB ^Nt I .

(b) What is the meaning of uplink and
downlink ? '

(c) Draw a block diagrain of A/D
convension in digital communication.

^  c^9tn:?rf9f a/d

.  xjq'si Sg ̂  I

(d) What is Sky wave ? Mention one of its
applications.

.  %rR ^ I

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

VS014 Rc<plc'il o

(a) Write in short about TDM system.

TDM

(b) Draw a block diagram, of mobile
communication network.

c^TRfl^ (Tit^nTTiT^ I
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(c) Write a short note on ASK.

ASK-^^w ^ dm ?r«it I

(d) Discuss the basic idea of allocation of
frequency spectrum in case of. radio
communication,

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

4. Answer the following questions ;

2i?s|5r^l^ o

(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 C%4I4

FM 4G
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Orf^rl^

How is SSB modulation generated ?
Explain briefly about phase shift
method. ' 5+5=10

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

•  Wl'

Or / J7J^

Define the concept of Multiplexure.
Explain briefly the differences , between
Multiplexure and Demultiplexure.

4+6=10

"STtf^rsmH ^ i

^1

(c) What is a Geostationary satellite ?
Mention its advantages. Draw a
simplified block diagram of a space
station. , 2+4+4=10

.  %IH 45^1
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OriTftW

Expl^n the meaning of GPS. What is
the basic principle used in GPS ?
Explain how we use GPS in our modem
life.. 2+4+4=10

GPS-^ .^< ^1 GPS-<9 .4JW» W
1%, ^ I ^sriin^ t^fuRrvs
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OPTION-B

( Digital Signal Processing)

Paper : PHY-RE-6026

1. Answer the folowing questions ; 1x7=7

(a) What are energy signals ?

(h) Write the multiplication property"
expression for DPT.

(c) What are discrete time signals ?

(d) DTFT is the representation of

(i) Aperiodic discrete time signals

(ii) Aperiodic coritinuous signals

(Hi) Periodic discrete time signals

(iv) Periodic continuous signals

(e) What is sampling ?

(f) FIR stands for filter.
(Fill in the blank)

(g) DFT is applied to

(i) infinite sequences

(ii) finite discrete sequences

(Hi) continuous infinite signals

(iv). continuous finite sequences
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2. Answer the following questions : 2x4=8

(a) Define an FIR filter.

(b) What is 25-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 digital
filters?

3. Answer any three of the following
i  questions: 5x3=15
1  " • ■

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

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

(ii) y{n) = x[n^)
2+3=5

(b) State and explain the periodicity and
linearity property of DPT.

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

x[n) 2+3=5
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(d) What is region of convergence in z
transform ? Discuss its properties.

2+3=5

(e) A discrete time system is characterised

by the difference equation

y[n] = 2y[n-l] + Zx[n].
Find the transfer function.

i. Answer aiiy three of the following
questions: 10x3=30

(a) 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 LTl system.

(c) Explain phase delay and group delay
'  with mathematical expressions. Realize

the linear phase FIR filter having
impulse response given by ^ .

h{n) = S{n) + ̂S{n-l)-^S{n-2)
I

+^S{n-3) + S{n-4)
2+2+6=10
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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 reversal
and circular time shifting properties of
DPT.

(f) Write short notes on : 5+5=10.

(i) Twiddle factor
4

(ii) Windowing method
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OPTION-C

(Advanced Mathematical Physics-H)

Paper ; PHY-RE-6036

1. Answer the following questions :
1x10=10

(a) If A is an impossible event, then

P{A) = ?

^ A ̂  ^ P(A) = ?

(b) If A and B are two mutually exclusive

events, then P(A U B) = ?

^ A ̂  B ̂

P(AUB) =?

(c) "For normal distribution, ?
Mean = Mode = Median".

(State True or False)

,  (d) Write down the value of Poisson Bracket

"  [Pxr^x]-

[Pj^, L_^]-^''5iFT l^n?rti
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(e) . Write down the value of degrees of

freedom for a system of two masses
joined by a rigid rod. ,

I

(f) When is a group said to be Abelian ?

(g) Write down the expression for variance
for a Binomial distribution with

parameters n and p.

2RSH fNt 1
I

(h) Show that (A +B){A-B) = -B^, if
and only if A and B commute.

(71 (A + B){A-B). = A^-B^,

^  A ̂  B I-

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

^ tit?!?

0} Write down the expression for
Canonical momenta.

3|Sem-6/CBCSlPHYREl/2/3/4/5/G 12 '



2, Answer the following questions : 2X'5=10

(a) Define one-to-one onto mapping.

%ft I

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

-sw®!

^1.

(c) In a Poisson distribution

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

standard deviation.

^  P{X = 2) = P{X = 1)

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

defined as x*y = ̂ , \f x, y e I.
*  / iSy

x*y = ̂  , yx,y e I

I
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(e) .Calculate the expectation value of the
number of points that will be obtained
in a single throw with ordinaiy dice.

^  m.m ^

SFolrfxtW? I

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

Rc<pkii oiRifh s

(d) $how that the set I of all the integers
with the binary operation * defined by

a*b = a + b-l form a group. '

(TftQ^lT (?r, ^

CL*b = a + b-rX *^0^ I

(b) State and prove Bayes' theorem of
probability. •

?Nt ̂  £rsrr«t

(c) What do you mean by continuous an<f
discrete random variables ? Prove that

e[x^)> {£(X)} ̂, where Xis a random
variable.

X-^ ̂  ^ C5I,
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(d) Define a cyclic group. Show that the
.  ' • e

multiplicative group {1,-1,i,-i} is

cyclic. Write the generators of this

group.

%lt I

(1,-l, i, -i}

1W<lt I

(e) Lagrangian of a particle of mass m

moving in a plane is given by

L = ax^ + - kxy • Find the canonical

momenta and Hamiltonian.

■yfsi^oofs m ^5^ ^STlf^TTR

L = ax^ + by^ - kxy R%®

(f) Define Poisson Bracket. Show that
Poisson Bracket does not obey -
commutative law.
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4, Answer any four of tiie following :
10x4=40

^5^ Rc<>iMt I>IRPH ̂ ^4 ?

(d) (i) Derive Euler-Lagrange equation of
motion. 6

(ii) Discuss the motion of a simple ,
pendulum in La^angian
formulation. 4

wnwwi

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

I

(c) Write down the expression for Poisson
distribution. Under what conditions.
Binomial distribution tends to Poisson
distribution ? Write down two

properties and tiwo. 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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<1# - ? "SH#

(^sfiisit 91^ 2% c^

nS'^ dM^i^ l 200 ?R (^1^ I^vo^vs
4 SR c^ 7r®#5t 9t®iiTt ̂ 1 .

(d) The probability density function of. a
continuous random variable X is given

by f{x) = Ke~®*,x>0. Find — •.
'6

(i)K, (ii) E{X) , m P(X = l),

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

(Given e-^ = 0-00673). 2+2+1+2+3=10

f{x) = iCe-s^, Jc > p (i) K, (U) B(X),

.  (in) P(X = 1), (iv) P{X > 1) ̂511^ (v) ̂ (x)

^ 1(1^ e-5. = 0-00673 ).

(e) Explain Hamilton's principle. Derive
Lagrange's equation from Hamilton's
principle. 2+8=10

^^t%r I
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(f) What is Hamiltonian function ? Derive
Hamilton's canonical , equations of
motion. 1+9=10

Rf^VO

(g) Examine if the set {1, ia, co^] is a cyclic
finite group with respect to •
multiplication. (Where co is the cube

.  root of unity)

Find the products of two permutations
(i) pq, (iij .qp, and (in) p^q, where

r 1 2 3 4'\ n 2 3 4'

^ 3 14 2 and <2 4 1 3j

4+2+2+2=10

{I, CD -5^4 ■'E'W
9|^*spl 7^ I ('51'^ ft) "^)

f 1 2 3 4"! n 2 3 4")
^"(^3 1 4 2 = 2 4 i 3

(i) pq, (ii) qp, "^ ' (iii) p^q
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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 : .

TRoTCW

X 1 3 4 6 8 9 11 14.

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 following questions : 1x10=10

%IT S

(a) What is persec ?

(b) What is 'Charidrashekhar Limit' ?

(c) Write the sequence of classification of
stars.

C2£f^ J

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

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

^a^H 'str I

(f) What is Zenith point ?

(g) Write the full form of 'SIMBAD'.

Tpas^cf I
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(h) What is Lenticular galajxy ?

(i) Define Hubble's law.

fef I

(j) What is quasar ?

1%?

2. Answer the following questions : 2x5=10

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

^  -0-3

^5t1^+4-11 ^ 9fcp;Tt ̂  I

(b) state the Cosmological principle.

(c) Write the declination (5) at Celestial
North and South Pole.

^  CWo (5)

■  . ■

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

45^1
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(e) Write the name of different layers of
the solar atmosphere,

^>3^ I^Plt I

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

(a) Define Luminosity and Radiant flux of
a star. Calculate &e ratio of the radiant

.fluxes received from two starts whose
apparent magnitude differ by 2-5.

•  1+1+3=5

%r I ̂  2-5 ̂  ̂

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

£if%^nw £ilvo<poi<p I

Sti^TlW £t1%tF5Rs

(c) Describe briefly how a TDlack hole' can
be formed in Galaxy.
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(d) State Hubble's law and explain how
Hubble's constant indicates'the age of
the lihiverse. 2+3=5

(e) Describe the sequence of reactions in
the carbon-nitrogen-03qrgen cycle for
produetion of energy of a star.

^Bl.W ̂ 3R 3R ^ I

(f) Explain one method used for
determination of distances of a nearby
star.

V8^ ifl'St ^TNlt

^1

4. Answer any four questions from the
following r 10x4=40

5]^ 2m s

(a) (i) Explain Hubble's classification ui"
galaxies with Hubble's tuning fork
diagram. . 7

voM4HI«Srj4

C2£f^ tesR ^ I
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(ii) Define active galaxy. What is the
source of its activity ? 1+2=3

%lt I

(b) What is Hertzspmng-Russell diagram ?
Draw the diagram and show the
location of the sun on the diagram.
What information does the
Hertzspfung-Russell diagram provide
about the star ? 1+5+1+3=10

(c) (i) Explain how the radius of a star
can be determined. 5

(ii) Explain why life of a massive star
is shorter. 5

^  ̂

(d) Write short notes on any two of the
following : 5x2=10

(i) Virial theorem
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(ii) Black holes ^1^)

(in) Asteroid belt C^)

(iv) White dwarf star

(e) (i) Distinguish between elliptical and
spiral galaxies. 5

9\-^\ ,

(ii) What is Light Gathering Power of
a telescope ? Compare the LGP of
the 8m telescope and 0-8 rn
telescope. 2+3=5

w  1%? 8m

^5n?|; 0-8m ^51^ C'tl^

(f) (i) ■ What are the principal layers of
solar atmosphere ? Explain their

, properties. ; 2+5=7

1^?

(ii) What is Kuiper belt ? What is its
shape ? 2+1=3
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(g) Explain tiie different stages of evolutiori
of a star.

RF«>si I

(h) What is meant by resolving power of a
telescope ? Explain the Rayleigh
criterion for resolution. Calculate the

diffraction limit of resolution of a Srrt

telescope for wavelength ̂ 00 nm.
2+5+3=10

^R)c5l^jNJT^ 1.600nm ̂5^^

9fcpTf Wl'
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OjPTIOW-B

(Classical Dynamics)

Paper : PHY-RE-6056

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

(a) Give an example of non-holonomic
constraints.

(b) What do you mean by generalized co-
!  ordinate ?

(c) Generalized momentum associated
with an/a co-ordinate is a
constant of motion of a system.

(d) What is Hamiltone^ of a system ?

(e) Draw potential energy vs. displace^jent
curve for unstable'equilibrium.

(f) What do you mean by proper length ?

(g) What, is time-like event ?

pi) What is the value of Rajmold's . number
for turbulent flow ?

(i) An electron teavels along a ' path
in transverse electric field.
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(j) 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
pf continuity.

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

(a) "Explain the niotion of charged particle
moving perpendicular to the magnetic
field.

(b) State and prove principle of virtual
work.
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(c) Find the Lagrangian equation of motion
for a falling body near to the surface of
esirth in uniform gravity.

(d) The Lagrangian of a system is given by

L = ̂m(f^ + r^0^)-V(r). Find the
Hamiltonian of the system.

■N , ■ . .

(e) Derive the expression for length
. contraction.

(f) Write down the component of velocity
four-vector. Show that square of
magnitude of velocity four vector is
—^2

4. 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
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(c) Use Hamilton's _ equation to find the

equation of motion for —

(i) ■ A harmonic oscillator

(ii) Motion, of a particle in -a central
force field,

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 fc' and to rigid support si

and S2 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 Galilean

transformation ? 8+2=10

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

1  2—my 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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