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OPTION—A
Paper : 60410

( ASTROPHYSICS AND PARTICLE PHYSICS )

correct ~answer from the

1. Choose the
1x6=6

following (any Si :
(a) The largest unit of distance among the
following is
(i) light year
(1) astronomical unit
(iti) parsec
(iv) Mpc

>/810 ( Turn Over )



(b)

(c)

()

(e)

8P/810

(2)

For the white drawf eng point of a stah
it should be of

() 1 solar mass
(@ 15 solar mass
(ii) 2 solar mass
(iv) 2'5 solar mass

Newtonian telescope used in astronomy
Is a
(i) refracting telescope
(ii) reﬂecting telescope
(1ti) dispersive telescope

(iv) None of the above

Which of the £,

the
llowing represents
particle~antiparti

cle pair?
(i) Proton—neutron

(ii) Electron- Proton
(1ii) Electron-hole

(iv) Electron—positron

Andromeq, Galaxy belongs to a gala®
of type

() ellipticq

(%) circylar

(@) spira]

fiv) irregular

i
( Contin?

(g)

2. Answer any f

(@)
(b)
()

(d)
(e)

Uj)

8P/810

e

( 3)

ion in sun
The nature of energy generation 1
e
is
(i) mechanical
(i) chemical
(iii) thermonuclear
T
jy) gravitation o
( }' mbination of quarkstrer;l)?
Whl(':htcsnal structure of proton:
the inte
(i) udd
(i) uud
(i) ddd
(iv) uuu

g | 2x5=10
of the following :
e

ospin of elementary
S

’ di

Define spin an
icles. ur
partic force carriers of fo
the ions.

va anc;Zmental interactiofn lating to
un

h Hubble’s law rela

i the

Explain

iverse.
pansion of A
ex

What are hadrons?

Astronomy
th difference between
State the i
and Astrophysics W
the stages to be com
i e
Mention

tar. m Over )
the life of 2 S (e



3' (a} ClaSSif}l

( 4 )

eleme
conservation 1;‘::1-}’ particles. What
are obeyed in th

case of ,
Bart production and 4P
icles? annihilation of

(b)

Discuss
the
nature with f?ht?fm ental interactions of
relati

() Compare th ative strength.

. e
dlsadVantage Bl
and refracting telesr

advantages and
eflecting telescop®
cope.

(5)

Or

Describe Hubble’s classification of galaxies
with the help of tuning fork diagram. What
are the principal observable features that
form the basis for this classification? 3+3=6

a star. Derive the
the luminosity and
{ a star. 2+3=5

(@) Define luminosity of
relationship between
absolute magnitude ©

are obeyed in

laws
of particles?

(b) What conservation

4. Expla;
: dia
1n He gra_rn t 2 e y
of steﬁzgprung‘RusSeu :-e positions of star® the case of annibilation, .
ar evolution theor;agram on the basis Check whether the following react110+r;s+2 :
; are allowed 0T forbidden 5
What ig i Or (i) n~ +P— A°+ T°
cele reactio onuclear energy? p; (i) P+P _yont +21° +21°
neutrons r ns of energy fo v Plscuss CNO
from the S:SiPOn&ble & C;matlon Why aré
Products ellar interjoro wry away ener&y Write short notes ©0 any three of the
reactions of CNO ¥l hat are the en following : 3x3=9
under equilibrismand PP oo (a) Variable stars
condition?
S. What 1+3+1+1*1f (b) Red giant
is
differ from Optical tele (c) Fermions
. . S
Principle Olf*adm te1eSc°pe§0p ¢? How does it (d) Discovery of clementary particles
lcal obser"atio:ls telescope used i ) Expansion of the LIE
1417 (f) Gluons
8P/810 4
j P/810 ( Turm over )
( Contint



(6)

OPTION—R
Paper : 60420
( SPACE AND ATMOSPHERIC PHYSICS )

1 . ChOQSe the

correct
following .

answer from t;l‘lﬁ=
1x0
(@) Temperature of the

among all the Ia}’EFs

(l) Corona

is highest
of the sun.

(i) Photosphere
(1) core
(tv) None of the above

(b) The Ia_yEr Of

(d)

(e)

The ionosphere

(7))

of a
The idea of internal energy

thermodynamical system corril;s from
(i) 1st law of thermod;rna:n il

(i) 2nd law of therrnod ynamics

(iti) 3rd law of thermodyn

(iv) None of the above

(i) photoionizatiorT e
(i) therrnionic-emlss:SSior1
(1it) photoelectnc. errtli g
(iv) photomultiphc‘:a
Equatorial ionizalxtm
(i) in polar region

n anomaly

is formed primarily by

is found

N to 20 degree S

S5

(i) between 20 degree e to 70 degree
: degre
_ 10nosphere that disappeal® (i) between 60
durmg the night ig latitude e
@ E layer (iv) None of the & Ox6=12
(@) D layer ine questions |
(i) F, | 2. Answer the following e potential
1 1ayer ou m
2 layer temperature. : 2
" arcels: o
(© In . t are air P » Explain.
P the Magnetic field is el ;s a G2V tyP® wi > Why is
i) hij « Sun opYy*
{ ) highe, than the Surrounding are? () “The ou mean by e?;zrzasing?
(@) lower than the Surrounding area (d) What do 0}; the universe :
entropy ove
(W) same as the Surrounding area (A
iv :
8P/810 (i) times of tpq SUrrounding are? i 8}:'/810



S¢

(9 )
g8 )
_ OpTION—C
(¢) Why is the Sun’s magnetic field always . 60430
in a variable statep i s)
D ITS APPLICATION
() What do you mean by loss reactions? ( LASER AN 4
T from €
3. Answer the following questions - 1. Choose the correct answe 1x5=5
(@) Explain the term  ‘solar activity" following : for gaseous
D ibe j o & ; g Xz / referred 10
€scribe its variation with time. (a) Pumping source P
(b) Describe how the atmosphere has beel lasers is :
divided into different layers on the basi$ (i) optical pumping
of temperatyre. (i) electrical pumping
(c) What c:]o YoU mean by the layer of the (iii) chemical pumping
lonosphere? Discygg various anomali€$ i
) . ¥ umping
observed in thig layer 143 (iv) X-ray p _ emi-conductor
d : cavity 1o
(dj Des?crlbe. how. atmospheric pressuré (b) Resonant b
varies with altityge. lasers consis
(€) Differentiate between solar flare. solar (i) intrinsic region
storms and solar Prominences , (1) JuncHon tion
. ) g f junc
() Describe hoy the jonospheric layers ar¢ | BUREICSE iy f junction
‘mportant for COmmunication (iv) polished i ulation
(9) What are  the thermodynamic , ‘the need to achieve pop
Parametergp Give their g £ at () What _18
: gnificanc inversion? atoms
4. Write short pnoteg . _ «cite most of the edte
fOHOWing ; on any three of thé i (i) To e ¢ of the ato
: 4x37) (ij) To bring moS
(@  Saturateq ; tate
(b adiabatic lapse rate SEEung: § le condition
) Chapmay theory (iii) To achieve stab. f production of
e e (iv) To reduce the Hme i
1
@ Wat . over )
€I content In the atmosphere L ( T
8py 810



(10 )

(d) The highly direction

al property of laser  (c]
beam is due to
() temporal coherence (d)
(i) spatial coherence
e d
(i) both temporal coherence an (a)
Spatial coherence
(iv) None of the above
a
(e) The Phenomengp of splitting of a (b)
Spectral line €mitted by a source into
Set of lineg due to the application of a4
intense electric field is called (a)
(i) Zeeman effect
(i) Stark effect
(iii) Faraday effect
(lv) Kerr effect a
2. (a) Piscj.lss Varioyg PUmping methods used
In different laser Systems for obtainin®
Populatioy inversiop (a)
(b) P ifferentiate between three- and fou”
e;ﬂ fasers by taking suitable example®”
Y_ does g three—level laser normalbi
Provide Pulsed Output? % ]
8P/810 w810

( Contin®

(11 )

SI units of (i) energy

= g fficients
(ii) Einstein coe 1+1=2

Determine the
density u(w) and
A and B. o
What are the main comp
laser system?

nents Of a

L of He-Ne
| diagram Ne
nergy-leve of He-
- f:‘cion the advantag.esthe role of
laser. MenRuby laser. Explain 0+2+2=6
o come in He-lNe laser
Helium ato

: f
eration O
the princiljle of el

Discuss

er.
semiconductor las

3

al coherence ani
a
ow
Coherence. Sh

the
ds upon
depen rent
rence and cohe 9+3=5

ati
Explain the terms P
temporal
temporal cohe nt len
value of coher¢ ¢

R rr el )

the degree he degree 5
Show ﬂ_’ata measure of
fringes 1s een
coherence betW
intensities.

waves of €d

: basic
al ﬁ.b r:nce through t;“:-
e expression 1

bre.
s g 1+2*’3=6

ic
What is an °]:°t;1t
principle of therive
optical fibre:

optic
of an
ical aperture
numer

Tum Ouer )
(



6. Writ
€ short notes on the f i
(@) Kerr effect " e

8P/810

(12)

(b) A step i
of Cofe U';i:;csﬁbre with refractive inde*
and numerical aperturt

03 ist
0 be used at 850 nm. Find the

is 75 Hz. if the no

5x¥

(b) Sec
ond harmonje generati
ion

f
( Contin 815/310

(13 )

OPTION—D

Paper : 60440

rmalized
frequent! | MATERIAL SCIENCE AND NANOMATERIALS |

answer from the

Choose the correct

following :

(@) Which of the followin
correct?

(i) All metallic

quantum dots.

(i) All composite nanoma

quantum dots.

(iii) Semiconductor
any size are called quan
(iv) Semiconductor na.nornaterials with
its size smaller than EBR (exciton
Bohr radius) is called quantum dots.

yV-vis absorption
ijs an

g statements is

nanoparticles are

terials are

(b) Blue shift in the
spectrum of a o
indication of

(i) decrease in particl
to the bulk material

(ii) increase in pa:ticle size
to the bulk material

anomaterial
e size compared

compared

(iti) indication of crystalinity of the
material
(iv) quantum conﬂnement in the
material
( Turm over

1x6=6

<4



( 14 )

(c) The .
h
matel? ysical properties of compOSi‘e
. rials are genel"ally
(1) isotropic
(&) orthotropic
(iir) anisotropic

(iv) homogeneoys

(d) The
; quantum dots haye
(ii) one dimensiop,
(i) two dimensiong

(iv) None of the aboye

(e i
) SI()-lntronics technology depends on
.l_) mass of electron i
:l) charge of electron
W Spin of electron

(i) par:

2. Answer any four of the following :

o

(15)

3x4=12

(a) What are smart materials?
nano-structured materials

(b) Why do
(NSMs) show significantly different
behaviour in comparison 0 their bulk
counterpart?

(c) What is particle reinforced composite?

(d) What is electrodeposition t
advanced

echnique?

(e) What are electronic

materials?

On what basis the material for ma;?;lai
science and engineering 2 classified? :ln
are the two categories in which polymel‘s C
be classified? :

Or

various classes
engineering. =~ Compar®
applications  of organic
Materials for engineering purpose:

of material 11

petween th_e
d jnorganic
3+6=9

DiSCuSS

What do you mean by comP
Explain  the characteristics 1+4=5

Materigls.

i S oS
DISCUSS about the fabrication of comp

Materials.



(16 )

6. Describe how

and quantum wells.

energy
i 4 ires
quantized in quantum dots, quantum wire

is
of electrons !

7. What are different physical methods fo;
preparation of nano-structured materials’
Compare  between chemical  vapoW
deposition and chemical bath deposm?rl
techniques for hano-structured materi X
fabrication, 3

8. (a) What are flano-machines? Why

there so Many applications of nano;ﬂ,\
structured Materig]g? He
(b) What ls mearlt by nanon’laterlal
characterizatigp Discuss about the
principle  apgq uses of gcanning
tunneling microsmpe (STM). what
ebontant inferencel oo be drawn fro? ff
the STM analysig? o+4*
* kA
8P\G’;OOO/ 810
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