
Total number of printed pages-47
(sem-6/cB;sl prrr NE t t 2 t s t 4l s

PHYSICS
(Regular Elective )

Answer the Questions from any one Option.

( commu?.?l3I il""t onr"" 1
Paper : pHy-RE-6OL6

Full Marks : 6O
Time : Three hours

OPTION. B
( Digital Signal processing )

Paper : pHy-RE-6O26
Full Marks : 6O

Time : Three hours
OPTION - C

( Advanced Mathematical phgsics-Il )Paper: pHy-RE-6036
Full Marks : 8O

Time : Three hours
OPTION - D

( Astronomg qnd Astrophgslcs )
Paper : pHy-RE-6O46

Full Marks : 80
Time : Three hours

OFTION - E
f Classical Dgnamics)
Paper : pHy-RE-60S6

ri*,tt,\Tr-f3,"
The Jigures in the margin indlcate

full marks for the questions.
Answer either in English or in Assamese.

Contd.



(g)

(h)

(i)

1.

2.

(b)

(c)

(d)

OPTION - A
( Communicqtlon Electronics )

Paper: PHY-RE-6016

Answer the following : (qng seven) IxT=T

s-q-{ aqq{q< Es< $Et z (futrqt qffit)

(a) What do you mean by
electromagnetic wave ?

Rgqfrfix s{(t rrcE fr r

When amplitude modulation is said to
be 100% ?

rooo/o kg'K 6-q{ c$Grt Rt-{t $ 6$Kt E{ ?

What is demodulation ?

k$Eq affit fr r

Write the full form of PSK.

(e)

PSK-< qcF6f {nft-$ fr$ r

What is known as
receiver combination

Tfrn Eqdq{ cews qr+ dRs {in&rbrs ft
$ q-{t rlx ?
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the transmitter-
in the Satellite ?

A Write the full form of GpS.

GPS-< qcFctt q1.fto frqII r

What changes in frequency
modulation ?

-q-nqr\e SE;itr t$- qTi?l${ Gil q{ ?

What do you mean by
multiplexing ?

qtffi(d&s fici fr 1wt ?

What is the difference between GSM
and CDMA ?

GSM qr{" CDMA < rM-{ <i<{4 fr r

r
0 What is a .repeater ?

 AL

KI"[6I<I Io qs r

Answer ang four of the following : 2x4=g
uq< &rfl?irf FTFARUw mt Z

(a) What is carrier wave ? Why frequency
of the carrier wave is always more ?

Tl{S E{(rt fr I a15 tr(<rf{ s,a"lilrc {4lT (TR
fr{ q< Ffcrf r
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(b) What do you mean by base band
signal ? Explain.

Vfr 46 (base-band) qir$E $rq fr {qT ?

<f+ mlt
(c) Whut' is diode detector ? Draw a circuit

diagram of a diode detector.

\rnru &d3< fr ? ur{V e6hq <6 fie
qFOI 

I

(d.) What is channel capacity ?

CFGIEI {Ft6I ST9I fr I

(e) Define signal to noise ratio.
)'r. q((Ss gl{ls (signal to , noise) vq1"fiE<

qiwt fi$ r

A Write about the
Satellite.

Geo-Stationary

y?Efe$ Uqer5 fr{6n froff r

(g) What is modulation index of an FM
carrier having a carrier swing IOO kIIz
and a modulating signal of 5 Wfz ?

, <rarF{|rc $dFr (ru1 <ls u{(rFr s-dH T|qI T|a
frfr <qt {Fr <ls 6ql6t-{ (carrier swing)
1oo kHz \ril< <16, {(r$s S kHzt
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@ Give the idea about GSM.

GSM-< FTC{ qrcFi fr$ I

Answer ang three of the following :

5x3=15
o-qE frrortal &6DkEB< GI s

(a) What do you mean by communication
systems ? Give some tYPical examPle

of communication sYstems.

C{rflrc{Ia <i(Er Tlr{ fr {qt z ftgila qk'r
crt?flIFl?t <l(ql< Bq;qaq fu11

(b) Write about the advantages and
disadvantages of amplitude
modulation.

Fv1< $-fl{ tRqi qq ffi<r< fiTr{ fr<.t r

(c) What is the power developed by an

amplitude modulated wave in a load of
100f2 when the peak voltage of the

carrier is 100 Volts and' the

modulation factor is 0.4 ?

1000 sK T@ ksK srEs u{(tl\5 TE cqr-o

snq frfr o<t mrfu <rcs u<(tm fi{ fi-s<

100 stt q3 $-aa rmt 0.4 ?
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(d) Yl", go yoy mean by MoDEM ? Whatis its function ?
Answer ang three of the

so< firotat &ft'r{Es< cI
(a) With the help of a block diagram of an

electronic communication sYstem
describe the working of the main

4.

elements.

following :

10x3=30
2

2+8= 10

(e)

a
(b)

(g)

c{far6{lrf w$
TI<.q< T{"ffeF$r

(c)
q(frR

fr?

3 {Sem-6/CBCSJ p1y RE 1l2lLl+lslG 6

}w (naonPna) $irE ft 1wi ? h.K str
I<F ?

Write short note
Keying (ASK).

on Amplitude Shift

qrBffiv ft. coRr (asr) < D{ 6rol fr{ r

What is Frequency
an expression
modulation index.

s-."FTtrc o-"w fr ? $-a"Frtrc
$ft fi.fr qt 

I

q-{sq (analog)
(digital) GTfAICilq
q(fr{ cqtrilrqtrrc $qnR U*u *,

(h) Give the basic concept of mobilecommunication.

mRRq crianrvpr< qt{Kq q<qr futr

What is the basic difference betweenanalog communication ;;; " 
digitalcommunication ? Mention theadvantages of digitat 

"";;;;i".tio,r.

modulation ? Find
for frequency

s-f,{ TmK ersrt

s.s k< mRE ?ro-+UA-+ Rtflrcqla <K-$ qBl<

qo ts+i.t m$< ot{ <{q't $-{tl

Define mod.ulating index for amplitude
modulated waves ? Draw the waveform
of an AM carrier modulated by a single
frequency modulating signal. What are

side frequencies. 3+$+2:19

RgiK saf{< TdFr nfqf< rigl fiTt ? .qs

q€"FI(F +6 qirs-p-6 sfr\o R-gK s6Fr<

E<(rK \Trfl< GE qlR {csTKt 7 epdq'n1aga

frt
Define phase modulation and Phase
modulation index. Find an expression
for phase modulated carrier with
dinusoidal modulation. 2+)+6=19

q"fi sdf{ q1<, qrtt $F1-{ nlEr< qwl fr:n t

trhlutrsE (Sinusoidal) s<(eFt rq-ltg tr'ft

+Bs <Rre s<(tFr ersJ{ <tFt Bfrs<tr
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(d) Write short notes on
modulation (pWM) and
modulation (ppM).

(n Compare the TDMA,
technologr.

*"lq-(T{ s-fi ((pWM)) qf+ Bf.n gQ_qH S_{_{(PPM) < u1 6m fr<rr r

(e) Describe the main components of thesatellite communication. What are. uplink and downlink ? g+2=1g
E"fefq c{rarcTtrf 

Tql- 1o B,nnn .* *GI I U{ qirrfrt (uprir*) *f" n* qirvrf
(downtink) fr I

pulse width
pulse position

5+5=19

(g)

TDMA, CDMA qK, FDMA q{e< 
Eq{.i$Tf I

What do you mean
multiptexing (TDM) ?
block diagram of a
explain each block.

CDMA and FDMA

by time division
Draw the simple

TDM system and
3+7=19

Dr{T

{qf I
EGA

ffiqd rrffice<S( (rDM) mr+ fr(rDM) q$rfi qbx qKKq s-s 6a wfr
ss< <fa1 611

3 (Sem-6/CBCS}ply RE U2l3l4lslc

(Ll) Draw a block diagram of a
superheterodyne receiver ? Explain
shortly the function of each block.

3+7= 10

p"il<(qttr<rcE{ dras rq.< s-$ 6q qlst ? fur<
str'erbl s.fi $ffi u*$ <{qi €tt
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OPTION - B
( Dtgital Signal processing 

)
paper : pHy_RE _6A26

1. Give short answer of the following
questions ( anu seaen ): Ix7 =Z
(a) Mention whether the following statement

is true or false. "All sinusoiaa di;;;;
time signals are periodic 

"igrr"t".;;(b) What do you mean by discrete
convolution ?

(c) Write gown the expression for DiscreteTime Fourier Transfor_ tJi";; "discrete time sequence x(n).

(d) Why Fourier Transform of a discrete timesignal is knbwn as signal spec;;-;''
(e) Mention whether the following statement

ls true or false.
4ht'I he frequ.-r"y response of LTI systemis'periodic function- of ar with p.ri"Jof
2n"..

A The unit impulse response is

( Fiil in the blank )
3 {Sem.6/CBCS} pny RE tt2l3l4lslc 10

(g)

(h)

0

Auto co-relation exhibits in which
symmetry ?

For what purpose Ztransformation can

be used ?

For the twq polynomials P(zl and D(z),
at what condition P{zl I D(z) will be ca11ed

aproper function ?

(j) What is twiddle factor ?

Briefly answer the following questions :

( ang four ) 2x4= 8

(a) Define even signal with an example'

(b) What is convolution sum ?

(c) What do You mean bY LTI sYstem ?

(d.) Discuss about the linearity of discrete
time Fourier transformation.

How does circular convolution is
different from linear convolution ?

2.

(e)

A Mention two commonlY used
Z-tr ansformation Pair.

(g) Define linea1 Phase filter.
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(h) What is IIR digital filter, describe with
block diagram ?

3. Answer ang tlwee of the following questions :

5x3= 15

(a) Discuss about commutative property
and distributive property of linear time

. invariant system.

(b) Discuss the basic operations of input
sequence with schematic diagram.

(c) Show thatthe DTFTofx= \, - d< n< d,

is given by x(ei*)=I; 
=_* 2 n6 (a+2 rk).

(d) Let X(ej-) denote the DTFT of a complex
sequence x[n]. Express the DTFT of
Re{x[n]] in terms ot X(ei*).

(e) For the sequence 
"["]=(_ O.O )" p[nl,

determine ROC of the z-transformation.
(f) Establish the relationship between DFT

and Fourier series.

(g) Mention the use of Twiddle factor.
Describe'the cyclic property of Twiddle
factor for an 8-point DFT and draw the
diagram.

3 (Sem-6/CBCSIPa RE U2l3/4/s/G 12
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@ Differentiate FIR and IIR filters' Which

one is better for discrete time signal and

why ?

Answer the following questions (ang three):
10x3=30

(t) Define enerry and' power signals' Find

out whether the following signals are

energr signals or Power signals'

. .nri)(a) l;l u(n) 
4+3+3

\z/

(b) 
"iL(rlz)"+("lz)l(it) The impulse response of two LTI systems

' ' are nl"l and 
- 
hr(n\' Find out their

resultant impulse response if the two

sYstems "r" 
io.,ttected in 5+5

(a) Parallelconnection

(b) Cascade connection'

-(iit) 
Establish the relationship between the

Discrete Time Fourier Transform (DTF'T)

and Z-transform' Find out the DTFT of

the following sequences'

. - antt (-n-l)

(iu) Write short notes on the following systems :

(a) Zero Phase Filter

3 (Sem-6/OBCSIPHY RE U2l3/4/s/G 13



(b) Simple FIR Digital Filter 5+5

meaning of Radix-2 FFT ? 4+4+2

(uiil Write huo advantages and disadvantages
of digital filter over analog filter. Explain
the design of IIR filter using
approximation of derivatives. 4+6

(uiii) Wil.at do you mean by Transfer Function
of a LTI system ? Establish the
relationship between the Transfer
Function and the Difference Equation of
an nth order LTI system. Find out the
difference equation of the following LTI
system. 2+5+3

3 (Sem-6/CBCS) PI{y RE tl2lsl4lslG t4

(u) Establish the relationship between the
Discrete Fourier Transform (DFT) and
Ztransform. Find out the four_point DFT
of x(n) : {1 , -1, 2, -2} directly. S+s

(ui) Explain how IDFT can be determined
using the FFT technique. Briefly explain
the advantage of FFT over direct
computation of DFT. What is the

OPTION - C

( Adaanced Mqthematical Phgsics-Il )

. Paper : PHY-RE-6036

Answer the following
correct answer from
(ang ten)

questions/choose the
the given options :

1x10=10

EEs fi{t a:!rc<K< Uw firtlSqE. Rsqr{s q<'r

{6-s Vs< frft o-{ z (ft616r q<Fv1

(a) For a particle moving on a sphere, the
number of degrees of freedom is

crirqs-{ re"Ns IR srfi ap1rfuft-6 <rc<

q1ftaqq nrid Ek

03
(iil 6

(iit 2

(iu) i

(b) Which of the following relation for
Poisson's brackets is correct ?
qdu <sfi< <trc ffilirio cordr?t wrt :iut r

(t) ' lo*y, Fl= l",F*yl
(it lo , F yl: loy, Ff

3 (Sem-6/CBCS)PIIY RE U2l3/4/s/G 15
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rl6a(iii) Lo,q,)= i;

lo,F+yf=[",F]*lo, yl

(c) Lagrange bracket for lA,, f,l q, p for
i:j is

Etdtq<-nfr tq,, pilq,p [<b i:j ]<Tt{
EK

(i) 2

(ii) 0

(iit) -1

(iu) 1

(d) Write True or Palse :

q\o] il\tr{sl'fr"tt s

For Poisson distribution,
mean = standard deviation

q*5 q.fd< Tlr< a-\s = q1qfrE RE-q{

3 {Sem-6/CBCS) PHY RE U213/4/s/G 16

Fill in the blank :

"ffi bE "l"(+_+ ,

When p = cl, binomial distribution will

be

c<e$ P = Q, {hqq <ry{ --r- Qa I

A What is the order of the identitY

element of a grouP ?

eil q(q< fr-<qq' ffifrc?K ffiq(s ftil{ t

(g) The order of w rn the multiplicative

group c={1, *,*'\ , where u'r is the

cube root of unitY' is

eqltr;K r(! G= \r,*,-') s ur-< ffii+
(<\o iu{o xr;rfir qr-s 1E ) Ek

01
(iil -3
(iiil 3

(iu) -1

@ Which of the following relations is not

an equivalent relation on set z ?

\t{s fr{l coFrfi q'qs q(qB z { reeFs

IngGTJ {Eq {{-{?
(il xRy e x=A

3 {Stm-6/CBCS}PHY RE U2i3l4/s/G 17 Contd'



(ii) xRa e x<a

(tit) xRA e ( x + a) is an even integer
( x+ a ) <tsr 1t q{s q(?Ef

(iu) xRA e (x-a) is an even integer.
( x- a ) .qh {t q?ie q($T

(i) For -f 
-' : B -+ A to be a mapping, /must be

-f 
-, , B _> A T6H ili6q{ {<?q, Tq.{/q,<

iln<

(i) one-one onto

(ii) many-one into

(iii) one-one into

(iu) one-many onto

0 qffi wDqms

(ii) qhf, urs<..$

(iiil qm ws*-s

(iu) €s'tff$ qfqlk-$

0) If A is a certain event, then P(A\ -- ?

qfr e qA fifus rBqt q-<, FCs P(A) = ?

(k) If A and B are mutually exclusive

events then P (An E= ?

<fr a q[+ B 1?t "w^"tEts fi+ qa FCs P

@)a= ?

0 Define indePendent event'

q-sq xtr{r< q(gt fr$ I

(m) What are generalized co-ordinates ?

<Ttift-fs Er{lrc(<t< fr ?

(n) Define Center of a grouP'

q(q .q}r< 6s.q-< q(@l fr'"II I

(o) Hamilton's equations are -
Rfr-ed< {frs<"rc{< a:4 -
0 Qi=aHl6P,, Pi=aHloqi

(iL) 'Qi = - aH I 6P,' P' = oH I oq'

(iiil Qi = AH I OP,, bi = - OH I Oq'

(iu) Qi = aH I aq,' i)i = - aH I 6P'

l lsem-o/cncs1 p[y RE llzl3l4ls/G 1B
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2. Answer ang Jiaeof the following questions :

EE<r eramT{ futdt ,firtRk ft$ . 
2x5=10

(a) Define ? glorp. When a group is saidto be Abelian ?

qi+r q(@f fr{t r q$ qDFF 6sGrt qm_fir
m$q{ ?

(b) Define a homomorphism andisomorphism from a group to another
grouP.

,{Bt qir< qTf qE eil q(q?E sr{fi"rsf qlT,
{T{,rsK q(Bl fr<I I

(c) What is a bionomial distribution ? Givean example.

fh"rr <tq fr e qil E-qts.q fr$t r

(d) Explain in brief variational principfe inCalculus ^ --r-v -'

orq Efrrs=s qR+s.q,fiq ftBcbt <rt?fi Gtt
(e) Mention the use of Legendre

transformation equation fo, 
" 

;;?;;i,on
of two variaUt., w_-itfr- .*"*pi.. --'""

Ff qR'+6+fi-q <rfi< TE{< <tR ffi
{qrs< ,rfiFE K <r-{EF En<qT bryrr_ UrH;
o<t t

3 [Sem-6/CBCSI plt\ RE tti"l3t4lslG 20

If G is a group, then Prove that

c ,48 ri{ qla, sTI6i $-{t F

(ob) ' - b-t a-r Y a'b' eG

Explain in brief what do You mean bY

geodesic on sPhere'

crti-f,<r< €q-<s $q1Qr {qr {arf, ft ptx
q(frw1-6< <il"l]t q<tt

3 {Sem-6/CBCS}PHY 
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cu mean bY continuous and(h) What do Y'
' discrete random variable ?

qRFq{ qF" fi@F qlIFs Ei$ {rcn fr {qI ?

3. Answer ang four of the following

questions: 5x4=2O

' (a) State and prove Baye's theorem of

qsrRgt< r<{gr< Eq"fiqI tsrnq reR d$q €tt

a



(b) Show that if /is a function of y, alone,
(d) If a random variable X has a Poisson

distribution such that

e(x =z) = rlX = z), find P(x = +)'

I Given e-3 =0'04981

{1Fs D-f,s x < <rc< are q*E <&{-<

P(X= z)=r(x=3) Nrs P6=4) <{l{

tsftectt

lfirr qrre e-3 =o'04981

(e) Define binary operation 
-o" 

" 
set' When

a binary oPeration is said to be

commutative ? Let * be a binary

operation on JV defrned by a * b = ab+bo'

find 4*3 and 3x 4. 2+l+1+1=5

?qs dffi< q(glf,"il lqEI?Es dfuTt Fffi

orRRcm q< ? /vq(qF< qrcelcs * qfi ?Es

gffi {f< qi@'t {q a * b = oo'r- 6a FN

4*3 ql-+ 3* 4 < {l{ fifr +-{tt

then the extremals of

are straight lines.

x2

If G,u,u,) a*
x1

<frf coaq$q y' K +.q{ e{, 6urg;q$"f s<t
x2

If (*,u,u') dr< D-<nr<K r{-G,rc,s{t vrE
x1

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

, = ** (*, *ur)* o ( xs +yx)

Find out canonical momenta and the

\
I

i

Hamiltonian. 3+2:5

mEeE ufr_qq m Efi Tg ..qB.R <trn q.l-cd<nx

a.q

, =**(*r+Ez)* o( xy+sx)
Rfu E-<t<rrR-{m qf+ efr_+Fsn BfrrR
ftpr r

3 tsem-6/cBCSr pH RE ll2t3lllslc 22
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(n . Define a cyclic group. prove that every
"V"Ji? 

group is Abelian. Show that themultiplicative group {t,*t, i,_i} iscyclic, write the generator!^of this group.

fu q(T{ q(Br fr.fir ail"i -*:'ffi,=ffi-T qw qmfrfl{r ffitq GI c< I
{r,-I,_i,- , } sflv.s qfirBt ,e_ r .{R qiq
cq.cir<b<qI3 frqt r

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

sE< qrlFFK frT#tcqt dlffilqEsE frrt s

(a) (i) Derive Euler-Lagrange's equation
of motion 6

ETqFrqldtq< rt&-< ffia3q tsfre<tr

(it) Discuss the motion of a simple
pendulum in Lagrangian
formulation. 4

Etrdfi{ qq&o aqq mrE-s< a&<
qr{ID-{t T<l I

(g) Define Bernoulli trials. For a
binomial distribution (X) given that
mean = g, variance : 4, find
pr (o,<x <t), pr ( x > z) . 7+2+2=s
<rffi q&erc*irar< q(Bt fr"fi I fhffi <f{(x) < cs-qs, fixrt qm rf-u = g q+
erT{f = 4, csN rr (o <x < 1) ql+rr(x>z) <qtr6e$r

(h) Prove that^ intersection of twosubgroup. oj." g.o"p-il f'"rog.oup of
Iff, fl..T;,civi an i"",ipr. ;" "fr";a subgro,.olot 

of two subgioups is not

a{r"r *' cr m** qffi-{ kDrb"rqir{ #Hr(T6K qDr paxr, *A Uo** ryqm\ocqlecr R $t tsqqffi-{ fr-E-{ q{ eA U"HrqT{r t

(b) 0
(tL)

(iil

(iu)

Explain Hamilton's principle.

Define Canonical pair of variables.

Write down the expression for
Lagrangian function in the case of
a mass m attached to a spring
lying along x-axis.

Determine the Hamiitonian of a
free particle in spherical co-
ordinate system. 3+)+2+3=19

Gryffid< ffi <jl"m s-dir

RRp Tt D-{-{IFK qiei fr{t I

(i)

(i4

3 [Sem-6/CBCS] pnt RE U2l3l4lSlG 24
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(c)

(iit) x9"$s qfot ftqq ..qufE1 E ltr W m v{<t

c+EE Etd<n{ Tarq< <tFt fr?lt r

(iu) caife-fir El{trcs 1o "mcf sfE$f ,{bK

<lr< efr-6fixn MNq $-<t I

Define equivalent relation. Give an
example. Show that the relation

R={(a, b)lo,beA, a-b= positive even
integer ) where

A = {xlx is odd positive integer } is not
an equivalent relation. 1+|+3=19

qr\P-EI qrffi{ {wt fr?II I .qBt UEl8'q fim r

641s<t m n={(a,b)lo,beA, a - b=

{fleFF It q1\e q($t } qrq(?t {\5
A = {xlx ,sBt v1t <Elss qqs xqll },
qrEei 4qil r

Define Gaussian distribution.
If X follows Gaussian distribution with
mean = ,u and s.d. =o, then find the
median and mode of Gaussian

(e) (t) Prove that Ek')t {B(x)}2 where

X is a random variable. 3

{l@ D-E$ x-< <rc< gil"t sKi c
(r')- {o(x)}'

(it The distribution of a random
variable X is given bY

<t1Fs D-E-s x< <ffiiE-{s tsrfl{ $-{t

a. Gtl

X : -3 -2 -1 0 | 2 3

r(x=z) : /s % c o 2c 2c %

Find 1ufrsct)

(a) c

(b) B(x)

(c) r(x<-z)
(d.) r(x >z)

A Define permutation in group theory'
Find out the product of permutations
given below':

I
(d)

distribution. 2+8= 1O

tEfuq <.$K qiwi A<tt | {fr {Efu tr{s x
C{ riE-RIl <6-q ,qbtxffr urq TK A-\5 = /r sK"
TFrs fu-q{ : o Nrs(.fqebt< wtrl qFF <qq-s

fifr+ o-<tr

3 {Sem-6/CBCS)PHY RE U2l3/4/s/G 26
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,l
m)

Write the identity permutation for p.
Prove that product of two
permutations is not commutative.

1 +2+2+5=lO
{iqft&tr R--drtT< {w't fr"ll r Eqs fi{'t
MK "FqTe Efrs<t

c bl
I *)

p ful-< fi-<"m ffit fr<ttt qriq Gt c{

EA finaffi "F{$q' q.qRfinr qq-:s 
r

Mention the merits and demerits of
least square method.
Use the method of least squares to fit
a line to the data in the table
mentioned below using X as
independent variable. 1+ l+3= 16

nr{-sx <rf qq&< $qf q<" wlRtt B-rs"t Gt r

gqs gng'scf <l-{qf< oR U.rw <effi elmltl

oR euH {aricFll qHq{ Gl, ?$s x qbt

q-W <tft r
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(t t)(t 2 3) (a co=l I a=l' [a b c)' [k I

Define Poisson bracket of two

variables. Show that Poisson brackets
are anti-symmetric.

Prove that if u, B are two constants of

motion, their Poisson bracket is
likewise an integral of motion.

2+)+6=19

KA D-q<fFK q{D ffi-fi< q(EI frat I 6q'{€<I (

*fu <-q-frReto qqE"tt

o:ffi 61 cq {fr a, B 1bft ai&< sas qr, cscs

fiqs< qrtu <q-fr.e atfu< g(s < |

Under what condition Binomial
distribution tends to Poisson

distribution ? State the probability
function and application of Poisson

distribution. Find the total probability
of getting a total of 11 (i) once

(ii) twice in two tosses of a pair of fair
dice. 2+4+2+2=lO

fr D6 qrc"lcs &"tq <fi{, 'lSD <fi+< orq

ulcot r "ntu <6.r< {gtRst s44 qlq, <Kq<

B-cnq ffitt qrqF[ frW Wt 2 <Fr Bq sRcE

nmR-o<qs 11 (i) ,{<t< (ii) 5-{< "n-{f{ 
qNB-s

q-srkot Gfrect t
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(g)

(t 2 3\ (a

'=[o b ")' 
n=[n

(t)

x 3 D 6 8 9 11

Y 2 3 4 6 c 8

U-



A) 0) "Do the integers with respect to
multiplicative binary operation
form a group ?

(ii) '.,Under what conditions binomial
distribution tends to normal
distribution ?

Show that H is a constant of
motion if Lagrangian L is not an
explicit function of time.

5+!+3:19

**1s qiqllftEFF s6flW$ ?qtr qfuTt

{lc"lffi'qir {t{ sr< c+fr ? {fu
6nt€<t I

fr D6 ft"fcnr {B-"tq <t-q qqNFI <t-d-{
oFr El('i ?

6qts<f c{ {fr q]dfl{ | qq{-< *4[ :p-q4

{q{ csN' rJ 'tB{ $<s q{ 
I
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OPTION. D

( Astronomg. and Astrophgsics )

Paper : PHY-RE-6O46

I . Answer ang ten questions from the
(iit)

(i)

ai)

(iiil

1x10=10

s-q< firfrtryr r<il e+m Uw frxt e

(a) Define one light year

qs \fltqlq* qiw't fu r

(b) Write the relation between radiant
flux and luminosity.

'6<BNt FIg'\sf+ 'qfi{fift xfw< q-qf616t

fr$r

What is quasar ?

'681-41-Q]-<' ft ?

Where does the star formation take
place in our galaxy ?

qNr< \5F$r{M]g s-{|< {E s\5 q{ ?

(e) Mention one example of Nebulae.

'6414\ .{F/BqI-Sq fiRI t
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E-{Ast :tQE ..1/4qq,, 
.q ft {w.lx ?

A) What is Zenith point ?

'F[$ RT,fr ?

3 {sem-6iCBCS) pH\ RE Uz13l4lslG 32

How many constellations are there in
the celestial sphere ?

{Fr(flrE-str fifl{ EFrFt e"ffi qr(q ?

On what date does summer soltice
starts ?

'n-6 qq@tB' 6+.ffi frqs q'Ks q{ ?

Which element occurs most
abundantly in our universe ?

qm6 R$<qler5 {-s6ls?s (<Rs ts"fd-{

2x5:10

The apparent mhgnitude of full moon
is -12.5 and that of Venus is -4.OO.
Which one is brigter and how much ?

1{u-g qrc eqsq< q'llgqr{ @c{ -12.5 qK'

-4.0o cs'rdl?t 6<&E"TE qls F ild ts-q-q z

Calculate the frequency of the infrared
photon of wavelength tmm.

tmm s{(rt ?T{< \n-<rElfu TBd< s--"l-{trc

tsfrs<tr
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a

(g)

(h)

(i)

What is 'Chandrashekhar Limit,?
'D-qn?K fi:rt'fr I

What is the shape of Kuiper belt ?
'Tt"r< c<-S\ qTE csffit<t ?

Name the dark central region of
a developed sunspot.

ffiqa-qis-{ llq-< srTI q("l{ qtl fr$ i

In which part of the spectrum, the limb
darkening effect of phttosphere is moreprominent'?

<-tr-fi< mffih qiltr TBFvrl<<,fr.q sffii
e1ftqf4f' c<R *tE r

Write the basic difference between
asteroid and meteoroids.

eRt q+ Us'rhs< {rq{ Itr "riqfq frc|I r

(k) What does "f/number,, represent in atelescope ?

(rrt )

(tr)

(o)

(a)

(b)

(i)

ffi--{ mtqt?i ?

2. Answer ang Jiae questions from the

sam firatar "ffit eH< Ew frlt e



(c) What is right ascension and declination
of the point at Vernal Equinox ?
.erffi.tt?+q,Fw 

ctt q6qrq{ q< q.<_{&

fr$r r

(d) When the time is 9h 4Om 2Osin Green_
wich, it is 15h 4Zm 32s in Guwahati.
Find longitude of Guwahati.

c{e{t fiqEbE rn-{ e qfi +o fr68 zo
crc$-s, e+qft< rrR 1s {Si 4Z frfi?
32 c{(<E, e<fqft< ETRrii.f tsBs<t I

@ How does pixel size affect the image
quality of an astronomical object ?

qrqnefiT <"qK qtrefia< sq{r{s .f}fm.q\
qm'fc< mffis efsfRs $-c< ?

(fl Find the solar constant if temperature
of the sun is 60OOK.

{fr W< EirlTI{ 6oo0K q-{, d-< s"{s< {l{
Bfrsctr

(g) -Obtain Julian Date for 15 August,
t947.

re47 D;Fr ls qHE fr{Ibi qErH fiqs eT.Ff
Glt
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What is 21crn tadiation and how does

it originate ?

2r @ fu ffiq ft qt+ ?rt< Gqq& mnqGt

q{?

Answer anu four
following :

questions from the
5x4:2O

vaa foa1sqt Ftret gxra $sq frst c

(a) Explain why life of a massive star is
shorter.
rt{{ u{.i etl-< wKa-a16i EE frr <]I?l1l mtt

(b) Define aPParent 't'9 absolute
magnitude of a star and establish a

relationshiP between them'

E<i ,{BK qt4tr qFr, 
"FN {l{< {(BI firi qt+

qQ FK {rq-< rrrstt<< o-+ t

(c) Explain trigonometric parallax method
of distance measurement'

q<q fi-qolq $Rtf, <Kqtr 6651qfi-fix

c"r6<Gilr[ "tq&6't $Fl]l ffitl

(d.) Why short waves are used for radio
transmission at far-off place ? Explain'

' <q E<qE c<Bq' eFIKqE 35 s<(at frx <r<+<

sil qn ? <il1lt srtl

3 (Sem-6/CBCS)PI{Y RE U2l3/4islG 35 Contd.

(l t)

'l



(e) The luminosity of a star of apparent
magnitude +3.00 is 1OO times that of
the sun (M,=+5.0O) and its proper
motion is 0".05. Find tangential
velocity of the star. If the star,s
distance doubles in one million years.
Find the space velocit5r of the star.

ql"fltr $"i +3.o cl$T g-<I qBK qfr46F W
(M,=+s.ao) E?s 1oo e6t mR qr+ Q*r<
{eficf C<rt 0,,.0s l \g-{(bK C<ri
Efre<lr {fr E<r?f< E{y qo fito <wu Xriq
q{, E{rctK Ts$.ffir mE fr{.T +<tr

(t r) 'l'llc parallax of Proxima 'Centauri is
o".78-5. Find its distance in per sec'

light year, astronomical unit, mile and

kilometer

a1&TI cE-BBR< c"lKGI-q 0".785 r E*m f<q

"IK(D-S, 
qtrdffi{, {csITsf,{ qR${, {Rf,

lx]<, Rr{fEF\o esFI +-{tl

four questions from the
1Ox4=4O

s-+< firoz-+ Ftmsn< EE< fiTt1

(a) Draw a neat diagram of Hubble space

telescope and explain its working
princiPle

4, Answer qng
following :

aI How does a supernova-to 
the production of a

explosion lead
neutron star ?

<Bt p"p1-q{s.t frc=vxq< "m fiBE{ EEK IE
mca?-+ ql I

(g) State advantages and disadvantages of
reflecting and refracting telescop-es.

aeTE{ \fl<, s&q<{ E<fi=rt <-q< lFvt qt+
qqfi$ qTq <ft $-{it
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(b)

(c)

{-<-{ {-{-si{ E-{a5;q< 
qfr erR$'r< Ge qiF'

s-<t qK. ert< ot{rfrB <leB't o-<tt

Draw HertzsPrung-Russel
and exPiain classification

qB-5-ql(a<l-CF iffir q(6
cqft Rvre-q< R{c{ <l't?BI rc-<t t

Write an essay on th'e

stars.
s<r< erR<riw €"r<s q<li <st fr?tt t

diagram
of stars.

5+5= 10

s.{t q<" s{<

evolution of

Contd.
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I

(d) Draw a schematic diagram showing
the variation of density and
temperature in the layers of the Sun,s
atmosphere starting from
phot.osphere. Describe alI the layers of
the sun in details. 6+4=10

+tFrcir<< "t-$ q<-s sR W< <tlrsq<
\5<'mW T{q \fl<, EssK ,fffi mr<R qfr
6q qqq GI I W-< <tqlsE< RGR ejefi1a
<{qt Gtr

(e) Draw a celestial sphere. Explain the' terms ecliptic, North and South
Cetestial pole, horizon, Celestial' equator, the latitude, longitude,
declination, right ascension and hour
angle and show their position in the
celestial sphere.

+cq(aHsE ,{F Fq q(sr G.f I q$< <fff+ qqt,

EB qrqraltryofr m$,, qfrq qestrarq-+fi

cr+, fr51g, ;i-cvtR5, qs:rt(rt, gtRqfi.i, trii
qL$$, q-<{E qr< \fl<il< q(rH-< Rr6il fr...il
qF;r(grcalq$tr {$-Frt6< En frfr w.il
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il) l)r'rit't'ilrc Hubble's morphological
('lirssil'it:irtion of galaxies' What are

llrt' pritrcipal observable features that
lirt'ttt thc basis for this classification?
Wlrirt fcatures distinguish the sub
classes ? 3+$+2= 1g

qf<!-< sr<-st <lqn{{{ cqft ksrcTi< R{ca

<.f{ s-$ I q? cqfr kst-gF< {-{ qqTfu

?<ftEn{qft r m'n-c<r< ?<fiEtrts"rcqfiTTs

1q<F Sr< ?

(g) Obtain the fundamental equation of

cosmologr based on Newtonian
mechanics and discuss fundamental
weakness of this equation' 8+2=10

ret-d< etre{q-q{< efu swtrfr< ffifr-s
q'fi-fiqrfi tsfr.ect \nl-<, qE afraq-q Tq
qtI;{KRq{q q[rf,tEotl GI I

@ Establish the conditions of radiative
equilibrium of stars.

E-<K frftqq qryq< u'5lq<t+qt'rq mt t

0 Derive the Virial theorem for an object
in orbit around a magsive object'
Mention how this theorem plays a vital
role in the evolution of a star. 

6+4=10

3 (sem-6/CBCS)Pl{Y RE U2l3/4/s/G 39 Contd.

r



(i)

cil atg< +g< ffie+tc-e ffi 6qe1qs qR .mr
qBr rcr <rr< &Rcr-q tsq"nqjril aGfi <,q r

v-<f< qqR<E:hr- qQ gq,ilqrch< ERETK fr{c{
Bem{ m-<t r

Write short notes on :, (ang ,?,
D{ &fl frqI g 

j+5=16

(t) SIMBAD

OPTION - E

( Ctacslcal Dgnamics)

l'rrpcr' : l']l-lY-RE-6056

( irvc riltot'l ;ulriw(-'r to ang ten tlne following
r lt tt'ril iotltr : 1x 10:10

(,t) Arr r'lcclnrn is subjected in a magnetic
l'ir.lrl ol- I Tesla. Find its Larmor
li't'rlrrcrrcy.

(U Wlrirt is scleronomous constrain ?

(c) What kind of system the principle of
virtuerl u,ork deals with ?

(d) Write the Lagrange's equation of motion
for conservative systems.

(e) What is canonical or conjugate
momentum ?

Define gener alized coordinates.

What do you means by dispersion
relation ?

(h) Draw potential ener$/ us.displacement
curve tor stable equilibrium.

(it)

(ut)

6r<tq

Asteroid Belt

da"@

Big Bang theory

Tqmq Eq

Oort Cloud

uD Slg-s

I
(iu)
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(n

(g)
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(i) What do you mean by inertial frames
reference ?

0) Write the dimensional formula o
coefficient of viscosity for a fluid.

What do you mean by proper time ?

What is the angle mad.e by the world line
of light wave with the spatial axis ?

(m) Write the Navier-Stokes equation for an
incompressible fluid.

(n) What do you mean by world point in a
Minkowski space ?

(o) Define central force.

I rrr c stirltlc and unstable

U)

kt)

(h)

i

/

I

(k)

a)

2. Briefly answer
questions :

ang fiae of the following
2x5= 10

,. )_

(a) Show that if the Lagrangian of a system
does not contain a coordinate ex
explicitly the conjugate momentum is a
constant of .motion

(b) What are holonomic and non-holonomic
constraints ?

(c) What is Hamiltonrs principle ?
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(a)

(b)

Contd.

(r,) Wlrnl rlo you understand by normal
ntrrr lrlr ol vrlrrirtion ?

lllr r lc l l rr. posl rrlertes of special theory of
r clrrlivrtv.

Wlr;rt rlo.you mean by laminar and
I r r rlrr r lt'rr t {low of fluids ?

l)r'irw tlrc world line of a particie with
vt'kx:it.y uwhen {i) u. c and (ii) u > cin
two <lirncnsional space-time diagram.

Answer any four of the foilowing questions :

5x4= 20

What is virtual displacement ? State and
explain the principle of virtual work.

1 *4:5
Find the Hamiltonian and the equation
of motion of a harmonic oscillator by
using Hamiltonian formulation.



(c) A charged particle is placed in a constan
uniform magnetic field. Find th
expression of the Larmor radius an
Larmor frequency. Draw and explain
motion of a charged particle in a cros
electric and magnetic field. 3+2=5

(d) Deduce Lagrange's equations of moti
for small oscillations of a system in the
neighbourhood of the stable equilibrium.

(e) What is Reynold's number,, On what
factors does Reynoid's number depend ?
What is its dimensional formula ?

2+)+1=5

(fl Define four-vector. Show that the scalar
product of two four-vectors is an
invariant quantity. 1+4=5

(g) What do you mean by length contraction
in special relativity ? Discuss the concept
using space-time diagram. 1+4=5

(h) Prove that space-time interval is
invariant under Lorentz transformation
equation.
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four rtI'thc lollowing O;;".1"-];O

'f 'wrr t't gttrrl ttlitlis('s ftL are connected by

sl,rtrrpiu ltrrvitrl', t'<lttill spring constant c

rrrr lltttl iltt'ttl:lsscs are free to oscillate

url rt lll('llolrlcss table' The ends of the

nl rt lt ll.r,!r ttl t' itt titt:hcd with the *:O walls'

;,:s111["rttl tltt: l,agrangian and the
('( ll lnl i,tts ol' rnt>tion of the "'"t"#'r=r.O

(b) What is Hamiltonian function ? Write the
t-t 

pfrysicat significance of the Hamiltonian

function. Derive the Hamilton's
equations of motion for a system -of
Particles. l+2+7=lO

(c) Find out the Lagrange's equations of
, 

motion for the following "y"t"*;;5=1o

0 one dim€nsional harmonic : .

oscillator

(it a bodY of mass m falling fr9elY

,-,rrd"' gravitY near the surface of

earth

(d.) Derive the Lagrange's equation of motion

for a conservative sYstem' 10

Contd.
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(e)

0)

(g)

Discuss the vibration of linear triatomicmolecules and obtain .ig..rrr."tors fordifferent modes of vibrations.

Obtain the general solution for thedisplacement of the nhp..ti"f. in caseof transverse oscillations of n_"oupt.amasses.

What is four-dirrfcnsinnor ^-^
usin g Min kows#:Uff LHffiffi:
discuss space_like, time_tik.;;; Iight_like events. What is a light;;

2+2+2+2+2=IO

(h) What do you mean by an ideal fluid,?How is it different f
obtain the cont;;;:lr ;::11#,*:steady one_dimensional flow of fl.rrd;.

2+2+6=IO

(i) Obhin L-orentztransformadon 
equafion.Show that for classical limit when,. < c: Lorentz transformation reducesto Galilean one. 7+g=1g
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I rrl u'r','l t t llrssica.l

Il',lrlll('t cllt't'l ? Whatdo
Iry It ru riv('t'ri(: l)oppler effect ?

('utr ll lrr lottttrl itt classicai relativity?
t,nlnli llrc t'orrccpt of four-vector, obtain
nn ('xpt'cssion for relativistic Doppler
effect. 2+2+ 1+5= 10

.i iSem-6/CBCSl l'll\ l'l i 
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