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OPTION—A
Paper : 60410

( ASTROPHYSICS AND PARTICLE PHYSICS )

1. /| Chioose iEh e CoITECLIN anlS WL from the
following : 1x6=6
(a) The Nadir is a point in a celestial

coordinate system which is

(i) directly overhead

(i) directly underneath

(iii) on a great circle

x
(iv) None of the above

Pl6/673 ( Tum Over)
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{28} (3)
(b) The apparent brightness of a star is the (/’  Which of the following particles is not a
0 -total amount of power it radiates fermion?

(i) Electron

—

(i) tot o _

) total amount of light it radiates into (i) Pi-meson
SPACE per unit time sl
i i 1)) Proton
( ) aI'n.O'Llnt of llght reaching us per ( }

Unit area from the Sthe (iv) Neutron

) None of the above d by the terms

2. (@) What do you understanc e
astronomy and astrophysws'. e

i iscuss brielly
celestial sphere? Discu S

: inates ©
the spherical CockdiEy 2+1+2=5

() The apparent m,

() positive and

b high
() negative and higp, sphere.
(i) negatiy
€ and
i/ maginary " (b) Mention the basic differences among
(@ The soy optical, radio, X-ray and ERTEE
rce :
() chem; of energy of 5 star is astronomies.
(1) B n Nature
u m ; 3. ' ‘
(iij) thEChamCal ‘0 nature (@) Show that the apparent magnitude m
S AN
(iv) H.nonuclear N nature absolute magnitude (M) and the
S e¥itationg) N natyre distance (d) of a star are related by &
©  Our v relation .
ur Mllky W ay gal :
0 ellipticy) gy S @/an m-M=51log d-5 y
9 cireyy ; A What are the units of m, M and d? 3+1
(Hl) iI‘[‘e
gul
) gal b T
(W) spirg; 3 axy ®) If the measured parallax anglé q‘; 2
P]. Sta_[‘ is 0‘379”, how far is the sté a
yef')

4| »
( Contiﬂ”g[ '6/673 o qurn ©



(c)
(b)
S. (@)
(b)

6. (@)

P16/673

Where
meaningS'

Balaxieg

PTopertjeg

eXPan y n
ding Universz Phenomenon

DEﬁne Sp‘

Particle In ang ;
s 1S . |
- Classiy OSPIN of elementary

°f spin.
Multipletg
aOnS-

Symbols

¥ on
ClaSSIﬁCation

figuration 1s

haVe

i

e baz-galaxy? Classify

and brieﬂls of Hubble’s
Y mention their

14—4’5

of‘1
1+37

Partj
Tlite d()::;»(:es o
of
nuCleonS

n the basis
the isospin
Plons and )

2+1+37

f (-‘nnfc'n1[gd ”

(b)
7. (a)
(b)
Ple/673

&

(5)

le of

What is the name of the anti-partic
1+2=3

electron? How was it discovered?

amental interactions?

What aré fund
t all fundamental

a brief idea abou

Give
interactions. 1+4=5
What are quarks and gluons? Write

down the quark structures of proton
d show that charges of

and neutron an
are sum of the

proton and neutront

charges ©f their respective quark

constituents. 2+2=4
or

any two from the

ort notes on
2x2=4

Write sh
following :

(i) variable stars
(ii) Newtonian cosmology

(i) Hypercharge

( Turn Qver )
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(6)

OPTION—BR
Paper : 60420

( SPACE
AND ATMOSPHERIC PHYSICS )

(@) State True or Fa]
se :

An adj h
latherm wh
e al Process is one in i
neither gained nor | R
r lost.

(b)

Cho
¥ 0se the Correct angwy
merica] B
f value of solar constant i
Fs =1730 w2 i
.
(W) F =1370 W, -2

i
(iti) 19 =1-370 W 2

(iv
) None of the ab
Ove

(C} ChOOSe

frtaqu ayer

ency M regarq high
Pro . = 1gh”

; i Dagatlon? G G

yer

(H) E-layer
(ij) R,
(iv) g

'layer

2-laye,

P16/673

Lo

( Continued )

P
16/673

&
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(d) Choose the correct answer : 1
The ionosphere plays a significant role
in radio wave propagation at
(i high frequency (HF)

(i) ultra high frequency (UHF)
(iti) microwave frequency (MF)
(iv) optical frequency (OF)

(e) State True or False : 1
High-frequency waves are not affected
by solar cycle-

() Fill in the blank : | 1
The gaseous envelope surrounding the
earth is called —

& Answer any SIX questiorls : 2x6=12

(@) What is internal energy? State the first (i
. _ i
law of thermodynamics: 1

(b) How does pressure change with .
altitude?

(c) What is ,tmospheric poundary layer? 2

(d) What do you mean by inversion Jayer?

() Which layers disePPeer at night
Earth’s atrnosphere? Why?

over )

(e



(9)

3. (@

(b)

(d)

P161673

(8)

o L
What is anemometer? Mention differen
types of anemometer,

; ?
What ig saturated adiabatic lapse rate

Show that if ther

: e
€ is a uniform laps
rate T, the Pressu

re in the atmosphere

is given by
r_ \9/('Ry)
=pol1-Tz
p(2) Po[ TOJ
Where pg is the Pressure and 7, is the
temperature

What do U mean by potl'il'ltj‘f’ll

ternperature? How is it related toé
€ntropy? L

What is the ¢

. “CMperatyre . a function o
Pressure j, an atmosphere for which
the lapge 8t equalg g, dry adiabatic
lapse rate?

e Chapmap, theory  of
atrnosphenc layer formation.

Or
How ISl NS
mnlzation i e
atrnosphere? Plain briSISt %
V.

A
»

)

(9)
do they
e solar flares? How )
(e) What ar
e vary in the
density and pressure D
4 Hi‘:nd: of sun? Explain.
\ 4x2=8

wing :

e follo
4. Write short notes on th
(@) Photoionization

(b) Solar wind

r)
gurn ¢
I}16/1‘3':"1



( 10 )
OPTION—C
(LA Faper : 60430
SE
Se the
fOHOWing: correct answer from the
(@) 1%67

(b)

(c)

The rati
ratio of
o Probabj
emission t o bi
Yhas &
SMission is propg
i

bl_it_y of spontaneous
llity of stimulated

) v tional to
(ii) 2
(ii}) 3
(iv) 4
What
is the
Condipin 1, 1 Soessa,
fi Iy an ‘ent
() Popy) °r alaser to start :)jscjllllﬂ:'mm;
LoPulation jnyer; ating’
(i) TN Sion  should b€
LOSSGS
ho
(i) Th Should be
resh Zero
R old cong;
(iv) g ftion should b¢
Pump;
Th PINg should pe
€ way, Strong
due ¢, elength 6328 A
() 3so parllSItion f of He-Ne laser i
3 ev 1
(u) 38_313 leV 1
(iii) 2. 1 e
vel

( cOnn'nué’d ;‘

(d)

(e)

(a)

D
6/673

In case of fringes

beams
visibility is equal to

@

(11 )

produced by coherent

of equal amplitude, fringe

i 1

(i) O

(i) 05

(iv) 2

f core and

be the indices ©
tical fibre,

If ”_1 and nyg
tively of an OP

cladding respec
then
()
(i)
(iii)
(iv)

n, >m
n, zM
n =Nz
n; >nNa
f light 1S reflected

same beam © :
2 edium, then

th through @ m

back and for
tation

its magnetic 0
(1) increases

(it) decreases

(iii) remain® same

jon inversion? Discuss
method of
yersion. Why 18

. T i
stirnulated emission:
% 2+2+2=6

( Turn over )



(+12' )

{b} DiSC th ase
uss e i
basm principle Of l r

aCthn_ Wh
of a basi at are the main co t
Sic laser System? mponents

()

- Show th
at i r
eshold gain Pp¢

log, [J_
RiR,

where 4 \
% is th
€
the Second total

g=0:+_‘_l‘_
2T,

3- (a)
Princip] With  sujt
e =9 diagram th®

on i
by |55 & Structiop e
(b) orking of 2

Dis
Cuss
€ Work;
am Maser kmg of an :
¢ ammonid”

P16/673

3+3

b

4 (a )

(13 )

spatial coherence and

nce? The coherence
D line (A =5890 A) is
ence time
2+2+2=6

What are
temporal cohere
length of sodium
2.5 m. Calculate the coher
and spectral width of the line-

Define visibility of fringes: [nterference
fringes of intensity 03 are formed by

two light beams having intensities in the
ratio 19 SHoN that the degree of

coherence is only 50%. 1+2=3

(b)

of optical fibre?

s.
What are different classes
e? What arc the

What is graded index fibr

advantages of 2 graded index
step index fibre? Find the aumerical aperture

of a step index fibre when the refractive inc:Iex
that of the cladding

dex fibre over a

of th ] i
i 1‘4<i7core is 1-51 an 2+2+2+3_9
/ or

Describe the structure of a typical opt;ial

fibre. What do Yo  eanjibyMICeS s

cladding of ar optical fibre?

What is Kerr effect? What 15 K.errhc;?iaél:z

Describe a Kerr ce d e‘.xpsl W

be used as an clectro-oPHC s
( Turm over )

A 15/573
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OPTION—D

( MATE
RIAL SCIENCE Anp NANOMATERIALS |

1. Wh ;
at is th
: € basi
Mmaterials SIS of classification of

science and

Inorganje

pur materi
Poses. nals for engineering

€ngineerip

What 4
W materin]

S are selg Materials? Discus®

24-’}

DUFPOSeS‘

Organic HOW are they
YEian exan land inorgani¢
p16[673 Ple of 5 potentiall

1+2%

. What are nanostructured m

o e A Tjté‘.[

@

3] with an example.

logical advantages?
2+2+2=6

(15 )

Define composite mater:
What are their techno
Discuss their applications.

aterials (NSMs)?

Why and how are they different from bulk
counterparts? =

Or

m dots, wires
of quantum dots.
3+2=5

Define quantu andwels

Discuss the applications

of electrons 1S

Describe how energy ; s
quantized in quantum dots, wires an 5
structures.

5
What are top-down! btoizireg
approaches of preparation of nanostr Ty
materials? What e I tric{ure

: nanos

methods for pl'eparanon 2 3+3=6

materials?

What is sol-gel . o
called? Mention the 1mportant d\crl Sig
and disadvantages of sol-gel ™
or

i vapour
e bebisa emlt(;lal deposition
d p'tion d chemic ba g
t:flfr?ilques for nano ture
fabrication: i L

b
l6/673



(16 )

in an
10. What are the parameters measured.ln -
X-ray diffraction technique? How is

e B of |
technique used for characterization 437
nanostructured materials?

Or

! T, on
What is the yge of transmission electr
microscopy technj

que? Describe its worklr‘1g+4,;
Principle,

11.

Nanostructyreq Materials  in modefz
technology? Explain Why nanostructure
Mmaterials are better Catalysts in compar 1soﬂ+2;,~
to bulk Mmaterig]s. 4

12. What are fanomachinegy Discuss With*g?-‘
€Xamples. 1

* ok A
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