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PHYSICS

( Elective/Honours )

( Atomic, Nuclear and Solid-State Physics )

[PHY-04(T)]

Marks : 56

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer Question No. 1 and any four from the rest

1. (@) A monochromatic X-ray beam of
frequency 1-95x10'®Hz undergoes
Compton scattering from a carbon block,
find the wavelength of X-rays scattered
at angle of 180°. [Given Planck’s

_constant  (h) =6-62x1073* Js, rest

mass of electron (m,)=9-11 x1073! kg,

velocity of electromagnetic wave in
vacuum (c) =3x108 m /s 4
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2. (@

3. (@
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(2)

(b) go(r)%onf fult.raviolet light of wavelength
o B allmh 8 on the surface of a
mater Whose work function is 2-28 eV
kinetican electron. What will be thé
Sinetic energy and velocity of the
critted electron?  [Given = Planck’s

(M =6-62x10"3% Jg mass of

electron (m_) = -

(C) If the magnetizatiOn

of a i

o r(r)l.%%r;etxc Material be 3200 A/m

Susceptibilj Wb/mz’ calculate the
Y and relative permeability

and flux density

of the materia]

Discuss th
through € m

(b)

()

) fu
Bohr’s theoxyn:famental postulates of
Interpretation dohy drogen atom. What
negative gf you v the
Sign of the energi Vea_luteo? 24‘1;3

Cé] aracteristic = X-rays?
€tween  continuous

© cifad characteristic X-ray 54
C DeSCI‘ibe - 1+ g
of operatiop, of aStructIOn and principle ‘

He-Ne lager. 4

(b) are
| DisﬁngUish

X-r.a diaﬁOns
emission Spe

( Continued |

4.
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(@)

(b)

()

(a)

(b)

()

(d)

(a)

(3)

Describe one method of measuring

ionization current. 4

Explain why the Thomson’s parabola
does not extend to the vertex. What
important results have been obtained
from positive ray analysis? 1+2=3

What do you understand by mean life of
a radioactive substance? Show that the
mean life of a radioactive substance

T =l, where A is the decay constant.
A 1+3=4

What is meant by pair production?
What is the minimum  energy
requirement of the agent causing the
phenomenon? 1+1=2

Discuss the working principle of linear
accelerator and hence deduce the drift

tube length of the accelerator. 2+2=4

Explain the principle of action of
scintillation counter. Describe their
usefulness in the study of nuclear

radiations. 2+1=3

Describe briefly about the discovery of

a neutron. 2

What is controlled nuclear chain
reaction? Describe how this can be
achieved in a nuclear reactor indicating
the function of each part of the reactor. 1+4=5
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(4)

(b) Explain briefly the important fe.at;gtij
of the collective model of nuclej. A
does the collective mode] !'lelp ; o4
understa.nding the nuclear fission?

. 2
(¢) Discuss the origin of Cosmic rays. :

7. (@) What do yoy understand by packing

(b) Derive the ex

(¢) Show that a fiye. 3
Compatible ip Crystals,

8 (@ Discuss the €Xperimentg] evidence on

the OCcurrence of superconductivity mn 3
metals ang alloys, |
(b) Discusg the breakdown of classif:al
trica] Conductivity with
€ to mean free path of
molar  specific heat Ofl _5
metals, 2y, +2Y4

(9 Distinguigy, between type | ang type-II
superconductors.
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