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( ASTROPHYSICS AND PA

answer from the

correct
1x6=6

1. Choose€ the

following :
e resolving power of a mirror or a lens

(@@ Th
of diameter D is given by
A i
@) 0=1225 (i) g=1.222
D A

D :
(i) 0=1415 o) 0 fedn
D
( Tum Over )
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i) [ &)

(b) The v magnitude of the sun is

: () Which combination  of tz‘;:ﬂ?f
b =2:674 represents the internal struc
(i) -26-74 neutron?
(i) 26-74 () udd
5 Seolit (i) uud
(¢) The luminos; (iif) ddd
: Osity of a star is
effective surface ternperatui::lated to its Al it
. as
(I-) b T 2. A . from the following : 2x6=12
Q) I o 72 - Answer any SiX
(iii) I oc 74 (@) What is one parsecs
( Bt into meters. el of
W) L o T8 prightnes
i (b) How is the apgalt'entt:heir magnitude
tw tars relate 0 ) of
(d) The galactic i . ; (0 I s absolute magnltude
distance of §ore s situated af & classes? Wha.
p ol about a celestial object? o F
{z’zl')) iiu : () Show that inside i dteg;p:l;—iportional
(i) 8 kpc different stars shou .
Be to M/R. ;
i : hysical
%) 1 Mpc ple’s law and " its DAY
from th (d) State Hub
SRl System. significance-. o mber;
(e) Whi 5 the spin, bary©
hich of the following ; (e) Write down \d charge of electrons.
/ g IS not a boson? 1 mber a*
i osont epton nu
(.} Photon " relative strengths of Bs
(@ z () Compare the ¥ s,
(@) w four fundament and strangeness.
. ar e
{IU) EIECtI‘c;n (g) Write down th(;;l:;e fnd charm quarkS-
f str
P9/754 number 0
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3. (@) Give a brief introd

(b)

(©)

(@)

4. (a)
(b)
P9/754

(4)

uction to the ceIeSFial
at is equatorial mour'll'-lf;g+ ¥

Using the idea of hydrostatic equilibrium
In stars, obtain the first agpq cesond .
stellar structyre €quations, 3t

Or

coordinates, Wh
of a telescope?

Obtain the E4
for main seq
significant?

dington luminosity limnit
uence stars. Why is it y
5+2?
Give a brief desc
measurement wj
variables.

ription of distance
th the help of Cepheid

—a

How can one determine the effective

ature of 5 star?

Or
Ob@n the mass~1um1nosity relation of 5
rna.m-sequence Stars,
Descx:ibe how diq Hubble classify the
galaxies
What ig lurmnoszty distance? Obtain an
€Xpression of lurmnosxty distance in
terms of redshift. 5
Or
Write a8 note gp the accelerated 3
€Xpansion of the Universe.

)

( Continued

(a)

(b)

(@)

By, 754

(15%F. e

mber? How is
and
2+1=3

nu
What is strangeness n number
it related to baryo
hyperCharge? ition of proton p
ite down the composition w that the
ert erms of quarks and Sh(')th charge,
in te is in agreement Wl
same 1

number
number, strangeness 7
baryon

) article.
and spin of the P ction, the incident
a 3 GeV

of 1-63 ?
nergyto be divided

If in the following re
kaon has a kinetic

total energy icles :
calculate t::: four recoiling par i
between

=4 pt 53 T are
P of m-mesons n =
The mass €Re&Y ~ . proto

+
+ +1‘[’+n

- _1197 4
1396 MeV, 2 d"}_c—l_l: 493-8 MeV.
938-3 MeV an
or ion
nservati
) in? Write the ?:teractions.
What is _lsosgih in different 1 1+3=4
laws for isos
tions
.ng reac i
e f0110W1_ with
Write Whethzr tkcln- forbidden 1+1=2
allowe :
are 0)
justification (any tw.
hads
(i) p— i +
otk
@) ot +n>~Y
+
+H
(it) 3, +p" ( Turn Over )



(6)

OPTION—B

Paper : 60420

(e) The temperature of the ph

( SPACE
AN
D ATMOSPHERIC pry
SICS

1. Cho
0se the
following : correct answer f
rom the

(@) The :

€ ! 2t

nvironmentg] lapse 1x6

rate is ___ in )

the stratosphere

(l] PO Sitive

(i) negative

(i) negligible

(IU} Zero

(b) The
mas
S e s
il S — than that of
] a
(I) IeSSer
{1‘1‘) greater 2. (a)
() equal
(IU) Comparable (b)
(e} ST
Wl;le SOIa_[' ﬂares
en the e are more
(1) quie & prominent
t ﬂﬁ
(@) overheaq B Aetive
(d) Th (iv )
found . st electl‘On o y (a)
centr
(i) ation 1S
(i) j et
i) R ; %
P9 1 Tegion (i) E region
(754 () F
2 region

( Continuéd J
ontinué pg 1754

(7
Sy

otosphere is

(i) 6000 K

(i) 10° K

(iij) 10° K

(iv) 10 K

Solar wind is composed of
(i) electrons and photon
(i) protons and photon
(iii) electrons and protons
(iv) electrons and jons

able gases in the

What are fixed and vari
2

earth’s atmosphere?

How does pressure

in the earth’s atmosp
it using hy

vary with altitude
here? Derive an
expression for drostatic

1+4=5

equation.

Obtain the expressio
temperature of dry air-

n for potential

ate for dry and
density of dry
face where dry air
1013 mb an

Derive the equations of st

air at the earth’ sur
partial pressure
temperature is 2

for dry air is 2



(b)

4. (a)
(b)
5. (@
(b)
6. (a)
(b)
7. (a)
(b)
PO/754

(8)

Explain
th
atmo ¢ role of w .
SphEre_ ater in the

4

Or

State th :
wet adi ) ce betwe
stabilit;,a(];)f&1 :1; lapse rates. ?Ilo‘srlf and
terms of d € a_tmosphere ke A5 tk.xe
Iy adiabatic Japse faiul?led in 3
e 2+27

Describe the proces

D! S O S
E, F1, F, layers. f formation of the

prOdu :
ction functiop ™
Describe th Pends 2
e StI'uCture of
value. constant ang
mention its
Pxplain what 2
'ts genera] feQiOIar wind is and ¢
ures escribe
DlSCu i 5
Ss cor
maSS e- § Dna_[ he
Jection ating ang
. coronal
4

( Continued )

( LASER AND ITS APPLI

1,
Choose the correct

(9)

OPTI
Paper

following :

(a)

(b) 1t is easier to obtain

Ninga

A two-level lase
(i) population

(i) popula
less

(iii) cavity for
possible

tion inversion wil

Gs

oN—C
- 60430
CATIONS )
answer from the
1x6=6

ri

inversion is not po

a two-level system

(iv) None of the above

laser because

(i) microwaves

than opti

(ii) Population inv

in maser

(iii) to create PO

maser is

(iv) None of

a maser

hav
cal frequency

ersion is not

easier

the above

s not possible because

ssible

1 be very

is not

than 2

e less frequency



(d)

(e)

0

P9/754

( 10 )

Eewhciic_:h of the following mechanisms
adiabatic expansion of the gas i

utilized i
B for creating Population inversion
een two energy levels?

() Chemical pPumping

(.u) Electrical Pumping

) G :

(i) as dynamic pumping
(iv) Optical pumping

If n, an
1 d n, be the refractive indices of

optical fibre, thel::g respectively of af

1
() n]_ <n2

(f) n,>n
(@) ny <n, S

. (I'U) n'l 2n
Ratio of probabj 2

emission and sti ities,of spontaneous

(1} -proportional toulfj{:ieerzlsifn >
(n) mdependent of frequen :

,(TH} Proportionaj tq v? ¥

(iv) Proportiona] tq e

The :
quality
resonator ig hi;}f toi; (@ of a cavity
((.1.} the line width ig large
1 .
I} the line width is g
(iti) the amount mall

f energy dissipated i
].arge

.. i
{ Cont!ﬂ”e

(4l )

%

2. Answer the following : 2x6=12
(@) Draw the energy level diagram of ruby
laser.
ady state

(b) State the condition for ste

oscillations in optical resonator.
(c) What are the main components of 2
laser system?

(d) Why does a three-level 1aser normally

provide pulsed output?

(e) Explain spatial and temporal coherences.

(f) Determine the gl units of Einsteins
coefficients A and B.

n inversion?

types of

QPUIEltiOn
B 1+4=5

What is meant by populatio
different

Discuss
used to create

mechanism

inversion.
£ possible energy
o atomiC energy

petween
2+3=5

(b) Specify three types °

ition between ion
levels and derive the relatio
Einstein’s coefficients:
ty of fringes

siof yisibill
f coherence

f degree © T
qual intensities:

(c) Show that degre
is a measure
between waves of &

{ Tum Quver )

591754



(12 ) (13) &7

(d) Show that temporal coherence depends OPTION—D
upon the value of coherence lengths and : Paper : 60440
coherent time. y RIALS )
OMATE
i RIAL SCIENCE AND NAN
(e) cli)?cplammg the role of helium atoms 5 i e the
iscus - i
s He-Ne laser. 1. Choose the correct answer tsen
Or following : memory
. : ] . ape-
Desf:nbe the principle of operation of (@) A piezoelectric material, Sl'lc,mlr;l'ﬂers e
Semiconductor laser. alloys and shape-memery ®

(i) engineering materials
(ii) advanced materials

(if) smart materials
al materials

What i§ an optical fibre? Derive anb
exp'ressmn for numerical aperture of an
Optical fibre, Why do we prefer small

N )
umerical aperture for long distance (iv) biologic

COmmunication? 1+3* 1 nt Pmperties
e

als show dlﬂ-et pecause Of

eri
(b) Nanomat terpar

4. (a) Describe with nece from its bulk coun

= expemmental lume ratio
arrangement fon | & i e
emonstration of o o |
- | ( ; low surface t0 yolume ratio
1] oW
b . .
(b) Sf;‘;et the classical theory of Faraday P e
Cl and hence o | -
Verdet’s coenstant. erive the value of ; s e oty
¢)  Write g (] Mohs scale is fof
short noete =
folloWing On any one the ; ; i g
' if i dness
(1) Second h Onic generation ) el - s
(i) Kerr effect 8 ot i
(iv) plastic hardness r
P9/754 . - 8



( 14 )

(d) ‘Glass transition temperature’ of polymer

means

() polymer transitions from hard,
glossy materials to soft, rubbery

materials

(ii) polymer transitions from

rubbery to hard, glossy materials

(i) polymers change into plastics

(iv) polymers change into ceramics
(e) What is ‘nanite’?

() Nanomateria]

(i) Nano-machine

(iti) Nanotechnology

(iv) Nanoparticle

() Quantum confinement is in
(1) quantum well
(i) quantum Wire
(i) quantum dot

(iv) All of the above

2. Answer the following -
(a)

organic and inorganic materials?

(b)  What are engineering materials?

P9/754

2%

How are biomaterialg different from

( 18, ) &

ials with
:+e materials
(c) Describe nano-composite

suitable example.

osition?
(d) What is chemical bath dep

bon
ey 0fipicat
() Mention the importanc
nanotubes. o il
ials ar
. anomater! rpart.
. v wt:Znntheir pulk counterp
catalysis ent
confinem
. tum
(9) Explain quan aterials.

; om
phenomena in nan

the selection oL

6
affect
Discuss the factors tha.t purpose-
Materials for engineering n
. its impa
What is spintronics? DS * jation T+156
: s +
tf‘-Chnology. Is spintronics ha 1
Moore’s 1aw? Lok
iq
o il
. ant ials.
Explain  three 1mp01:tured matere 0426
Properties of nano-strt
roache
-up app one
pottont - aCUSS
Wh -down and . _1s? Dis o
of piarai:t)in of nanomate™’ ation Of naLns+3’6
thsifal method for B
Structured materials- Tum over )



7.

P9—3000/754

(16 )

Discuss sol-gel technique. Mention its‘
advantages and disadvantages. S

Or

Discuss about plasma arcing method a_ndA
electrodeposition method. 4

What are differences of tr

ansmission electron
microscope and

Scanning tunneling
the interactions that

image recording? 5
Explain its basjc Principle. 3+2+

* ok A&

|
0f
6 SEM.TDC pHy M 4 (7



