6/H-24 (viii) (Syllabus-2015)

2019
( April )

PHYSICS

( Honours ) |

( Atomic and Molecular Spectroscopy,
- Nuclear Physics )

[ PHY 08 (T) |

Marks : 56
Time : 3 hours

The figures in the margin indicate ﬁtll mar ks
Ay for the questions .
| A%Wer Question No. 1 and any four fom the  rest

L per

(a) Calculate the Binding energv 3
nucleon of U2 in MeV. Taking— w
mass of neutron.= 10087 am-
1-0078 a.m-1:

mass of proton = mu
mass of U238 = 238 0508 e
(b) Find the maxnnum kin peta decay of
electron emitted in e roton Mass
free neutron. The neutr® on-P 3 \
difference is 1-30 MeV: ( Turn over )

D
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()

(2)

Calculate the value of force constant of
the bond in CO molecule. The spacing

between vibrational energy level is
8:45x1072 ov,

Calculate the Lande g-factor for the
level 3D3,

v Describe the effect of the earth magnetic

field on cosmic ray trajectories.
What are baryon and lepton number?
Show with example, that in any nuclear

Teaction they are conserved.

:]n}?t do you understand by mean, har d

soft Component of cosmic rays?

Discuss Gamow’s theory of alpha decay
Both y235 and Pu2® gre fissionablé
elementg but py239 preferred in

- Why?

Nuclear reactor
at r
<t are Thermg) reactor and breede

Usin .
that gt}f’auhs exclusion principle, show

€ P sub-shel (I=1) in an ato™
In 4 maximum of 6 electrons:
numlt;? Coupling, show how ma’;‘};
from 2rP of transitions is permit®

3/2 to to wea¥
Magnetic éield. 25y/2 due

3

nﬁ"“ed /

—

()

(@

(a)

(b)

(c)
(d)

(a)

(b)

(c)

(3)

Give the reason why for any filled shell
of an atom the total magnetic moment
is zero. -
What is the wavelength of photon
emitted by hydrogen atom during
transition from 2S —15?

Give the theory of rotation-vibration
spectra of diatomic molecule.
Explain which of the
molecules are expected o
rotation spectra in infrared regmé :
NO, N,, HCL CH4

. tra?
. s wibrational SPEC
What is ‘ull line’ in vibré

_pranch
Write the wave-number for R

and P-branch.

following
to show

t
momen
Find the expression f(;r' t::;out theif
ei
of inertia of two nucs in case 0
as

common centre of ™
HCI molecule. .
Obtain the frequend? o U pr g
and the relevant selection

rotator. . diated wltl;
When acetylené . an lfng
4358 A mercury hne,etrical et chﬂ}‘ .

is

attributed tp the symm e 4768
when vibration is obse o freque™
Calculate the funda™e™ - )
of the vibration. [ Twm




(4)

7. (@) Describe the Stern-Gerlach expeﬁment’
- How does it support the concept °i2 .8
vector atom model? 6

(%) ' Explain the fine structure of Al 3
Spectra.

8. @ What is Geiger-Nuttall 1aw?

() What is artificial radioactivity? How O
Stable nuclei be made radioactive

it 1S
() Show that 1 atomic mass unit 3
€quivalent to 931-5 MeV. '

:cle?
(d) Whatis the range of an alpha pamde

% & Kk

015)
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6/H-24 (vii) (Syllabus-2015)

2019
( April )

PHYSICS

( Honours )
( Condensed Matter Physics )

[ PHY 07 (1) ]
Marks : 56
Time : 3 hours
s in the margin indicate full marks

for the questions
four from the reg

The figure

Answer Question No. 1 and any

of conduction electrons
1022 in beryllium and
0.91x1022 in cesium If the Fermi
energy of conduction electrons in Be is
14-44 eV, calculate at of cesium. 4

e reciprocal
ice defin€

1,
(a) The number
per c.C. is 24-2X

Jattice vectors for

(b) Find outth
by the following

Also find out the Vo

cell. ( Turm Over )

D
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(¢

2- (a )

(b)

. {0

3. (a)
(b)

(c)

4. (a )
(b)

5. (a)

D9/1757

(2)

(3)

Prove that reciprocal lattice to an f.cc.

Calculate th
e Chan e 3 eqe .
gf water when the pfe in boiling point | (b)
Y 1 atmosph ssure is increased lattice is a b.c.c. lattice. 3
water is 373 Kp ere. Boiling point of L
=1.671 m3 > ispeqﬁc volume of steam (c/ What are Brillouin zones? 2
Steam = kg™ ‘and latent heat of (d) Whatisa phonon?
EXplam ' . 6. (a) Define Fermi energy Ep. Explain the
Variables C:Xt ensive  and  intensive classification of solids, conductors,
D - Give examples. 114+1%3 semiconductors and insulators on the
fromUCe Clausius-Clapeyl' basis of ban? theery: e
on equation S
relations, Maxwen’s thermod(;lrnamic (b) Explain () Hall effect, (i) Meissner effect.
Derive f | 2+2=4
e . ,
'rstand second Tqs equations 4 (c) Explain London interaction in inert
What s G . ‘ gas crystals. ’ 3
an exPressaiL: Sslan distribution? Obtain |
State and n for it. | 2+5’7 | 7. (a) Explain antiferromagneﬁsm and
equal g prigyy Do the principle of | ferrimagnetism. 2+2=4
Explas i N probability. 2 (b) Describe in getail Langevins theory
Statistical ;h concept of ensembles it ' of paramagnetism. 5
ysies. ? (c) Explain isotope effect in super-
State and proye 1 conductivity- 2
State the di € Liouville’s theorem. 1* 5-0
g’li,nstein Staﬁ;s;:buﬁon.»:laW" Qf Boser 8. (a) DeSCI'ibe in detail abog'f type-1 land
anck’ S and ys e perconductors: jve examples.

S law of radiatjoh e it to dedlﬂ; " 4 5 | type——ﬂ sup 34+1=4
E}(plain . ) \ f .
. in detaj . gcs  theory of super-
in ¢ tail symm - () Explait 3

Tystal, - etry operation® conductivity:
. Turn Over )
( continued D9/ 1757 (



(c)

(d)

(4)

Explain  high

temperature super-
conductivity.

The critical temperature of a super-
conductor at ze

ro magnetic field is _Tc-
Determine the temperature at which

the critical field becomes half of its
value 4t QK.

L & 3N
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