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A .~ 3(Sem-6/CBCS)PHY RE 1/2/3/4/5
g% , PHYSICS

- (Regular Elective). .-
Answer the Questlons from any one Option.
- OPTION-A
( Communication Electronics)
o Paper : PHY—RE-§016
s ‘ Full Marks : 60
' Time : Three hours

.. OPTION-B o
| Digttal Signal Processing ) .
. Paper : PHY-RE-6026 -
" Full Marks : 60 =
o _ Time : Three hours
) : ' OPTION-C
| ( Advanced Mathematical Physics=-II)
Paper : PHY-RE-6036
~ Full Marks : 80
Time : Three hours
OPTION-D
(Astronomy and Astrophysics)
Paper : PHY-RE-6046 C
© Full Marks : 80 - !
L= : Time : Three hours
. OPTION-E
~ ( Classical Dynamics)
Paper : PHY-RE-6056
Full Marks : 80
- Time : Three hours; .
The figures in the margin indicate
- full marks for the questions.
Answer either in English or in Assamese.
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1. Answer the following 'q.ues'ti'ons :

| | | 1x7=7
(@) Write down the value of velocn:y of
electromagnetic wave..
- R pe s @sﬁ' T B
(b) Mention the mathematlcal expressmn :
: of BW. (Bandw1dth) ’
- A <1 St eﬁﬂ*t D @zm hall
() What is the meamng of white noise ?
‘ &S] W o ﬁs‘?
(d) What is the meamng of modem ?:
| o w2 '
(e) What is the meamng of transponder ?
EASIRR o e |
,07 Write down the full form of FSK.
o Fsmaasmalﬁzﬁweﬁasﬁam ,
(g0 Write down the full form of CDMA
CDMA—?WWW% ﬁam |

OPTION-A

A Commumcation Electronics )

Paper PHY—RE—6016 n
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——

V, I 2 Answeiﬂ the following questions : ~ 2x4=8 .

T SRR Bed 3 ¢
(a) - Write about SSB modulation. -
SSB T R i

- & (b). What is the meanmg of uplink ,and

downlink ?

'Wﬂﬁ%wm@ﬁ@wmf%P

(c) Draw a block dlagram of A/D
convension in d1g1ta1 communication.

F@%c%ammﬁﬁs QNI RIS A/D
.'ﬂﬁa@aaﬁﬁh%n

(d) What is Sky wave ? Mentlon one of its
apphcatxons

'. ,w‘?ﬁm\ﬂﬁviﬂﬁaﬁMﬂWWu

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

. wR® ﬁmmr z%ﬁb‘ra Bey 71 ¢
| (a) Write in short about TDM system.
TDM JRER oS 53¢ o |

(b) Draw a block dlagram of moblle
commumcatxon network.

mﬁﬁamﬂmﬂwaﬂwf%wl
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(d)

(e)

4.

T
(@)

AM IS SR SRz o

. erte a §_h<3rt note on ASK

 ASKT ev39 B 5y Rt vy

Discuss t
frequenc i ,

Y spectrum in -
communication. m

= N . . .

®f®e et IS TR -

case of radio

.In a satellite communication System th
e

carrier frequenc
: 1 Yy L}SCd on u : .
alvays higher than the amie:
quency in downlink. E carrier
‘reasons. : ) xplaln with

- Tolaig AICANT I SieifEieag m @ﬂa

PRI SIS T TRAST @ |

TRJICI A ]| ‘{f‘@

Answer the following questioris :

What are the

broadcast ? practical difficulties of AM

How are

range of 4G ?

FM ORI Qg GRER

3 (Sem-6/CBCS) PHY RE 11234516 4

—

)

he basic idea of alAl'_oca.tion of -

(D)

“-method.

oiEle R A FAI

' communication.

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

VO‘rIWf??T

How is SSB modulation generated ?

Explain - briefly about phase shift
' : 5+5=10

SSB ¥ @R e FRT AR Il SRR
What are the basie differences between

analog and digital communication ?

‘Mention the advantages of digital
| . 6+4=10 -

e S Tofea A AR PR
m@@ﬁ%?m CalelCaIeR FRAIER SER

|

, or [ @zt ~
Define the concept of Multiplexure.
Explain briefly the differences between
Multiplexure and Demultiplexure.
4+6=10

SR R T | TGRS

| R AR I R0

" What is a Geostationary satellite ?

Mention its advantages. Draw a

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

ST By e TR AR T AL
5! TR s e 75 Ha AL

Contd. .



Or [ % I OPTION—B

E
}fpl?)l:xls lt?ep;?gimng of GPS What is ( Dtgital Signal Processing )
.E’fXlen how we u;ilgl:l,lssf:oln GPS ? . Paper : PHY RE 6026
GPs_g W‘i’f S W| _ giﬁzdefg I. : Agswer the following questlons . Ax7=T
T | » TG B W(;I;S.Q IS T b (a) What are ‘energy signals ? '
'%‘ 3‘"@ @smq-@ T SRS e (b) Write the multiplication property
: _ PERL IR oI o 0 iexpresswn for DFT. | _
’ , ' | (c What are dlscrete tlrne s1gnals 'P
- R :3 " (d) DTFTis the representatlon of
\ L . 1. (i) Aperiodic discrete txme 31gnals

(i) Aperiodic contmuous signals

(iii) PCI'IOdlC dlscrete time 31gnals

(iv) Periodic contmuous 81gnals
" (e) What is samphng ?
* () FIR stands for - ﬁlteii'f |
: (Fill in’ the blank)
(g): DF’f is applied to RN -

(i) infinite sequences

. (i) finite discrete sequences
(iiij) .continuous mﬁmte sxgnals
(iv) continuous finite sequences

3 (Sem-6/CBCS) PHY Rp ;1/2'/3/415/0 6
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2. Answer the faiiei - ~ |
TeWEr ¢,followlng qQuiestions - ‘2><4=S (d) What is region of convergence I 2
(Q) -Define an FIR ﬁlter‘ : y transform ? Discuss its properﬁes:

() What is 2 transform » o e
_ ) z'tl‘ansform o) . . -
- between z-transform Write the relation (¢) A discrete time system is characterised
(c) What do ‘}’ou. and DTFT. - ! by the difference equation T,
. 2 me ‘. : - N
. response and tranater pPSe y[n] = 2uln -1+ 3x[n].
- (d) What ar‘é- th :. ' er. function. : , Find the transfer function.
filters ? the advantages of digital~| = - | ' Lo :
3 A N | 4. Answer any three of ‘the following
3. Answer a - ,, ons ¢ ; . =
questions | ny thtfee of. the following | ~ questions: 10x3=30 |
@ S 5 3=r115g 4 (@) What is convolution ? Discuss about
Y What' are causal and ant; the.commutative, associative and
:yStZlms ? Check whether t;n;l?lausal , distributive properties of convolution.
igrials ‘are o e followin T A -
o Cagsal Or non-causal : g (p) Whatisa linear time invariant system ?
@) y(n)=x (n) x( 1) : . Discuss the properties of an LTI system.
n) = x(n) - x(n - toP=R=
L AR (c) Explain phase delay and group delay
@y (n) = x( n2) , with mathematical expressions. Realize
S the linear phase FIR filter having
) ‘ State ond L 2+3=5 | . impulse response given by '
lineario S S¥Plain the periodicity | » ' 1, 1
, ty pI'Operty of DFT ¢ IC;ty and . h(n) = 5(n)+z6(n—1)-—8—5(n—2) .
(¢) What is inve ~ | |
S in :
Z'tranSforr:;el‘;?etﬁ_tranSfofm D Flnd th +-}—5 (n — 3) +0 (n - 4)
x ( ¢ Sequence o ' 4 .
X{n)=q~ ‘
") =a"u(-n-1) peas 2+2+6=10
3 (Sem~6/CBCS) PHY Rg : - . .
1 . ‘
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(d) 1lablscus,s, the ste
. method.

. le) " Di |
ol ) 1scuss about the circ wlar time re al.,
' Vel' S

and circular time s

DFT. hlftmg properties of

() Write s’lﬁori: notes on :
() Twiddle factor =
(@)  Windowing method |

3 {Sem-6/CBCS) PHY RE 1/3/3/475/6 10

ps how
o an IIR filter canL
gned by 1mpulse 1nvar1an6‘6‘;

.‘ ‘Answer the followmg- questlons :

5+5=10 | WWWW"

' (b) If Aand Bare

3 (Sem-6/CBCS| PHY RE 1/2/3/4/5/G 11

. OPTION-C
(Advanced Mathematical Physics—H )
Paper : PHY- RE-6036 R

. 1x10=10
(@ 1f A is an. 1mp0331ble ‘event, then
P(A)="? o o
ﬂﬁA«ﬂﬁWﬁ'ﬂW'@, ot P(A)=7?
two mutually excl_uswe
events, then P(AUB) =?
it AW B 901 AR o T, (o0
P(AUB) =? '
(c) “Ror normal dlStI’lbutlon,
Mean = Mode = Median”.
(State True or False)

amwa«%«ar@sﬂs = JFTS = WA 7
(g fERh)

alue of Pmsson Bracket

;Jd): Write down the v
'[px) Lx] . . .
oRl5 T [ Px L] W Tt

Contd.




) : 2x5¥10
: Lo : o) Answer the following questions |
(€) Write down the value of degrees of R e
- .. Ireedom. for g System of two masses oo A TS ~ to mapping. .
joined by a rigid rog. - , (@) Define one-to-one onl ‘
e | owa) al
78 TSR R AP 551 S g A s | R R TR R sontity
: .. of iden
() - When is a 8roup said to be Abelian ? | : " Prove the umque,ngss 0 eration.
| ; ’ | ® t under binary OPEIEY
R D A A ot g O oo R
: (g) Write down the expression for Va'riance 4 [y ﬁﬁFﬂﬁ ﬁaz"fﬁ ~ .
for a Binomial distribution with 4
parameters n and p, - . distribution :
R 4 ‘ - (c) In a Poisson ind mean and
- anﬂ?ﬁﬁwmﬂwf%vma%aaw . P(X=2),=,p'(x=1),.‘ Find mea |
S ﬁmwmﬁm: o , standard deviation.
(h) Show that (A+B)(A;'B)=A2_B2, if R s P(x=2>)=.P_(X )
| and only if A and B commute, R s Roem ffa =
5G S :
) ?ZL@’ Mo . does
(SN @ (A+B)(A-B)= a2 -B?, ) t the set [ of all integers <o°
OIF IWWE A e B ~ {d) Show tha oup under the opera
B FRiRw | - a gr
. s not fOfm
. . : : el.
() Write down the t¥pe of constraint which defined as xX*Y= /y veye!
does not depend on time, ae ' _
' | | LTS
Wﬁvﬂmﬁw@smwmv e @, x*y=% Vx"yEI
() Write down the €xpression for . T Y SN TR
Canonica] momentg. A FRYI awef I (P R 2
RS S e 1y B o Contd.
' . 3 (Sem-6/CBCS) PHY RE 1/2/3]4/5/C 13
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3.

(b) . State and

(o)

(e) Calcu te ‘ \
culate the €Xpectation vajue of th /
e.

number of points

mﬁm‘ﬁw'w}r R =™p 9

—

5)(4:20

. c 1

o7y orm a groy '

- . p.

'a*bm «, "l‘f?_f%%m;%'l_q ’
—a+b_lm’l‘<¥1 e ,'

)2 (2 (x)

-3 - i )
(Sem-6/CBCS) PHY e 2B3045506 14
4

. - t}l .
mun s that will b ined
single throw with or‘dinzgatc?ilg: .

Ry AT

set .
Iof all the integers

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

Defin'eva' cyclic group. Show that thev _

cyclic. Write the generators of this

group. .

R Feea T | e @

()

(1,-1i,-i) sl TR DI | R T

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

L=ax?+by?-
momenta and_Hamiltoniah.

12 —kxy - Find 'the canonical

- Avees e m T3 @ GO e

L;axuby'?'—;ocy 2 RE® SRR

o caREoRRR R T4

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

Define Poisson Bracket. Show that
Poisson Bracket does not obey

commutative law. -
o TR e T el o5 TR
R R A= |

"‘Contd.




/},

Pl

Ar’lsWte,an_y' Sour of the following :

ZT P Reereat 511 Sas gy ¢
Y. (i) Derive. Euler-] ~ |
motion, er-Lagrange equation of ||’
) o . 6
SRNG5S e Sfear)

i) Dis 3
| (ii) Discuss the motion of a simple

(b) What is Binomia] djqrrip -
i itr}:eB?xpre'SSizr:lu?cl)rd:;zzgu;;n ? Derive
rﬁ»'mon.ru-al distribuition, - 1+4+
ﬁvma%'n%?ﬁviwa‘%aams | ﬁsams-lo
- AT 1 By : e

(c) Writ 1 t ressi
‘Tite down the expression for Poisson

properties and tw . _
Poisson disn-ibuti:napphcatlons of

3 (Sem~6/CBCS) Py R 1213/4/5/6 | 16

‘ : | ,

(d). The probabi

| 3(Sem-6/cégsl PHY RE 1/2/3/4/3/6 17

) | |

) W?WW?@WI%WWW

fofit 3B+ IR IR BA? Ao B
Rt 7o) o =S 7O chel S [
@I B FRYAS [ @O T 2% @
FHIE (7K1 7411200 ¥ GO foese ife
4 < THTE @O (AIRK TSRS Sl 54 |

lity *density function of a
andom variable X is given

.

" continuous r
by f(x) =KeS*,x20. Find —

i) K, @)-E(X), @) P(X=1),

(v) P(X 21) and () V(x):
(Given e~ =0-00673). 2+2+1+2+3=10
' o1 R TR o XX Al T

f(x)= Ke5%, x>0 T (i) K, (i) E(X),

(i) P(X =1), () P(X21) m'(v) V(x)
Refr =t (T G e = 0-00673).

milton’s principle. Derive

Explain Ha JCTVS
(e) > equation from Hamilton’s

Lagrange’s -
principle. 2+8=10
e TS gt 1 SR oS A
i e SRS -

Contd.




'. (9) |

hat is Hamiltonian function ? Deriv
: ve

Hamilton’s canonijcg]
| ton’s canonica] - i
‘ 1+9=10

Examine if th st v '
: . eset il p i ,
S {1, 0, coz} Is a cyclic

f. - : -
r;r:;;f gl;'oup with respect to
i i |
plication. (Where ® i Y-
root of unity) ® fhe cube

Find the pr o -
. Products of tw,
.o - (0] .
() pa, (i) gp, and g pgqpf”r_}:]r;utanons
‘314zandq=(2234j

4+2+2+2=10

{1 0,02} refs e sporpes 5 kY 2w

O R (TS o 21 e v

=l(.i 2 3 4) |
pe(y 13 ZJqu(zl 23 4J
., 4 1 3
Sy (i) pq, (%) gp, W% (iij) p2g

3 (Sem-6/CBCS) PHY RE | PIIG6 18

3
to3

‘ (h) Using th
a straight line to
given below using X-
_variable : ' -

g o o1 2! TR oo i S TR
TR, XF *oy 5aF A 7 dOH |

3 {Sem-6/CBCS) PHY RE 1/2/3/41510 19

e method of least squares, fit
the data in the table
as independent -

G 4 8

<TiTaT4 168 0 [11[14]
Y,124457.8-' 9.

C_ontd.
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OPTION-D
A ' .
( st?onomy and Astrophyszc
S
Paper : PHY-RE—6046 /

1. Answer
the fOIIOW1 ‘
ng quesuons .
+ 1x10=10

O PR Be i g
_ (a] What is. persec ?
| A e
) What is Chandrashekhar Li :
o o imit

f . f .

d
(d) V\l/here does the sta
place in our galaxy ': form

ADICRS ,
mewwmm,

(e) h
S tal .

ation take

ABET SR o51 wF Fygy
(ﬂ, What.is Zenith pojnt
st R R e |
‘1‘ (g) Write the ful] form of ‘SiMB
‘ | AD’
o ﬂwvff ?ﬁm ﬁwn N

3(Sem -6/CBCS) PHY RE 1/2/3/4/;/(; 20

sl
»

(h) What is Lenticular galaxy ?

(e e
(i) Define H'ubble’s. law.
g e ke
() What is quasar“?
W ﬁi? '

- Answer the followmg questlons 2x5=10

o e Ted Rl ¢ |
apparent and

A partlcular star has
" absolute magnitude as -0-3 and +4'1.
Calculate the distance in A.U.

ﬁmﬂwwwmmmm—os .
m+4 1|m@ﬁw@ﬁﬁ$m@ﬂwwl
(b) - State the Cosmologlcal pririciple. e
’a@ﬁ cicaiol |
(c) Write the - declination (6) at Cele

North and South Pole.
ﬁmﬁimmﬁﬁﬂ Wﬂaﬂﬁ 5T (8)

m%ﬂﬂ

(d) Draw a ray d
" reflecting telescope. -

ﬁ@aﬂm@a’ww
W‘, ’

(a)

stial

jagram of a Newtonian

?rﬁﬂf?ﬂﬂz;m

Contd.
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(e) Write the '
. the name of different ]
the solar ?tmOSpherglfferent layers of

LI9SR o B
~3. Answer | |
— an
following : y four questions from the
. 5 R " ‘5 =.-
ORI sifabt e Sag fogy g “4=20

(q) Define Luminosi
a star. Calculate

a gni
pparent magnltude differ by 2:5
: 14143=

ty-and Radiant flux of

(b) Distinguish bet

&dvantages Of I‘eﬂ

the refracting te] ecting t.eles‘cope over

€scope.

oS o oo 3+2=5
A S ptonss mﬁg'w T
ARl R By T TagiRe

(c) Describe briefly

OIRT AT ‘F3e iz
| Rakis msjﬁ@aﬁwl

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

the ratio of the radiant

4.

(d) State Hubbic_’S’ law and .e:':p‘l.ain how
Hubble’s constant indicates the age of
2+3=5

the universe. R _
Fe Tt ol | AR ERP eaied
Frgie I e 08 I+
(e} Describe the sequénce of reactions in
the carbon-r;itrogenj—oxygen cycle for
production of energy of a star.
<51 AT e T T PRS-
SRre o RiwaR T 3 = |
“method used for

’(ﬂ Explain one€
f distances of a nearby

determination o
star.

em@aﬁﬁwﬁcfaw
| ' -

oS <Ol T

Answer any foar questions from the
 following : | .. 10%x4=40

(@ () Explain Ht
~ galaxies Wi
diagram.

ﬁamﬁ@ﬁitﬁ?ﬁﬁ@? ECAGEE

) Rrowwn T

opeyq T T 8
ubblé’s classification of
th Hubble’s tuning fork

’ 7

| Contd.
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Source of its gctjvi
i ts acti '
cuvity ? 1+2=3

(b} What is. HértZSprung_

ng_Ru o € .
.' about the star ‘DS sell diagram provide

AR e 1+5+1+43=1
W \ﬂ‘alz@ %a %?\m o 0
= SRR BTe Bids | SERC A5
O 0 oo g
' carPl) %m how the radius o
5 ¢ ‘determineq us of a star
(i) Explaj o S |
1s shorter, v life of 2 massive star

N ST B 5
L Sl VTR 5 5% =

a2

) no
following : tes on any two of the
‘ e

g, 0

‘ i iri
1 (i) V1r1a1_ theorem (ﬁ’ﬁm?ﬁ S
/. - 3(5em-6/CBCS) PHY RE 1127343/ o TR Bstotry)

<

‘ :(u) Define active ’gaIeblxy" What is th .
o at is the .

T | Qoereiicol-gieet

(ii) - Black holes (% 1%3)
(iii) Asteroid belt (229, °9)
(i) White dwarf star (2RSS o &)
(e) () Distinguish between elliptical and.
spiral galaxies. . 5
R e SiigTes SRR
- spiefey R , :
(i) Whatis Light Gathering Power of
. a telescope ? Compare the LGP of
~ the 8m telescope and 0-8m
telescope.- -
el T (SR T el &7 8m
[ 0-8m AT T ORI (AT T
ol werl FI ,
H What are the principal layers .of
.solar atmosphere ? Explain their
properties. : 2+5=7

2+3=5

Eusnisall
(i) Whatis Kuiper belt ? What is its
Sh ape ? N 2+ 1=3

.,@9“3‘ @z%’ﬁ‘?ww W?‘ .

Contd.
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{9) Explain the dif

rent. '
of ‘a S§ar, - . SFages of evolution | OPTION-E
- oI Wﬁﬁ‘@‘nﬁ Ry acfm | ' (Classical Dynamics)
) Xvilat is meant by reg 1:. M paper : PHY-RE-6056
cite Scope ? Explai-g ving power of a o ” -
._ di;f:nofl for resolution the ‘Rayleigh 1. Give short answer to the following questions :
o tele action limit of l‘esc;l Cfa Iculate the - ' : ' . 1x10=10
telescope for wavele ution of a 3m S - , S -
o o 1gth 600nm, ‘ ' (@) Give an example of /no‘_n-holonomi(;
<5t 7S -  2+5+3=10 - o constraints. -
S ‘ ﬁt@tﬂm EE . o
m @ﬁ?m TS iﬁm% @ (b) - What do you mean by generalized co-
o ST 3m m’*‘j‘WI 600nm w135 ordinate ? - '
R AL I v I | 4 S ' I .
L AT st A W ﬁw 1 (c) Generalized momentum associated . -
: | | . 1 - withan/a _ . co-ordinate is a '
| constant of motion of a system. .-
o o —_— . (d) What is Hérniltoneah of a'systern" ?
. , | ' S () Draw potential energy vs. displacement:
e o S T ' , _ curve for unstable equilibrium.
I il - . L. . . . . R ' ' ‘ e ‘ .
' ’ o : 3 () What do you mean by. proper length. ?
| ' B . N G ) | (9) What is time-}ike event’ ? |
"1“ g o t - R ‘ () Whatis the value of Raynold’s numbet
§ S e o - : : for turbulent flow ? .
| - N : () An electron travels a}ong a___-P
R 'PHYREI/?/?'/‘.'/WG 26 o o in transverse electric field. ,
‘ i - . ) o . - 3 (Sem-5/cac) Py RE 1234510 27 | Contd:




space? point in Mmkowskl

() What do you
* 0 you mea
freedo\rn. ? Give CXamnplzy degrees of

. . b s '
(b) What is cyclic co-ordi

exam . néte 2 A
P le of cyclic co-o ? Give an

rdinate,

(c) Write d ' . .
‘ own the - '
- theory of RelauVltP;’Ost’glates of

”
(d) ;)Vhat are symmet
r

ymmetrlc modes of v1llo<;a

(e) -erte down the s
of Co-ntlnulty.

and antj
1-
tlon 'p

ni .
g ificance of equation

3. Answer a :
: n .

. _ Y four of the foHOWing .
' uestions |

T Sx4=20

(a) Expl
mof,lfg ;l;e motlon of char ed
movl pendlcular thge mpal'tlde
| | agnetic

) State and prove

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

Special

4,

J -

equation of motion
ar to the surface of

(c) Find the Lagrangian
for a falling body ne
earth in umform grav1ty

(d) The'Lagranglan of a system is g1ven by
L= %m( 72 + r29'2)-‘V(r) : Fmd the
Hamﬂtoman of the system’

(e) -Derive the expressmn for length

: contractmn
onent of velocity
that square of
ty four vector is

| (f) Write ‘down. the comp
four-vector. Show
' magmtude of veloci

-e2.

owmg questlons

10x4=40

Answer any four of the foll

‘Derive Lagrange ’s quatlon of motion

(a)
for a conservative system from
D’Alembert’s pr1n01ple _
(b) Give. physical 31gn1f1cance of
Hamiltonian- Derive Hamilton’s
tion of motlon for a system
e . , 2+8=10
o — td.
3 tSem-6/cacs) PHY RE 112/3/43/° 29 Con



-
. _ |
(¢) Use Hamilton’s . i o
. = u . . . . _: .
equation of motj 9 .atlon to find the " | ~ (g) Demnwve mass-energy relation. Show that
: - :_OUOn' for — - . relativistic kinetic energy reduces to
—é—mv"’ when v <<e. Give fwo examples
nversion. _
6+2+2=10

() A har . ' _
(i) Motio ' ~ : ,
- , of mass- co
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