B. Sc. (Part-III) Examination, 2017
~ Physics- First Paper
(Relativity and Statistical Physics)

Note :- Answer All questions. Marks for each question are indicated
in the right hand margin. The answers to short questions

~should not exceed 200 words and the answers to long
question should not exceed 500 words.
Section-A | o
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Describe Michelson-Morley experiment. What inference were drawn

from this experiment? Or
mmmmaﬁﬁmaaﬂqaﬁﬁvlﬁﬁgﬁ%mﬁmﬂaﬂ
+. n 5 e, B DREBH A B - ' 242481/

n, =Ae™* | |
381 A = Fraais

Explain phase space and phase cell. Show thatin ethbnum state the
number of molecules in cell of energy €, is givenby

n, =Ae™ KT Where A = constant
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State and derive the law of equipartition energy. Define its limitation
and application
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Explain the assumptions of Fermi-Dirac Stanstlcs Derive Fermi-Dirac
distribution law.

MGKVPonline.com Secﬁon-Bl _

3. ERST SRl SR 3 fikae vd a7 veifa Sifsre 5 o & ow we & foe
AR SR FAferIe SR Bt 7RE B SN & 243
Write Lorentz transformation equation and show that for low values
of V, Lorentz transformation approach to Galilean transformation. Or
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Using Lorentz transformahon equation, obtain the law of addition of
velocity.
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Deduce the velocity at which the mass of a particle will be five times
the mass at rest. : Or
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Calculate the effective mass of a photon of wavelength 1A.
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Define probability and prove that the probability of a composite event
1s equal to the product of probabilities of the individual and independent

events. Or
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The probability of distribution of n particles in two boxes is equal.
~ What will be the probabilities of equal. What will be the probabilities
of maximum and minimum distribution?
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What do you understand by a priori probability and thermodynamic
-probability of distribution. Or
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Three particles are distributed in three compartments of equal size.
Find the number of microstates in (a) macrostate (0, 0, 3) and (b)
macrostate 1, 2, 0).
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Differentiate betwee microcanonical, canonical and grandcanonical
ensembles. | Or
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Prove that the minimum size of a phase cell is h®.
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Derive the condition B, = B, for equilibrium of two systems in thermal
contact. Or
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For a single particle -of mass m enclosed in volume V, show that the
number of accessible microstates in the energy E to E+dE is given by

M“V 32102
e " E

Q(E)= oE
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Derive the expression for most probable speed (V) of gas molecules

with the help of Maxwell-Boltzmann law of distribution of speeds and
prove that-

Vv >V>Vmp

r.m.s.
Where V.. =root mean square speed

V = mean speed | Or

N.T.P. R 8BgoH & mmﬁasaﬁwrwaaanarmﬂﬁasﬁm
3T k = 1.38 % 102 Joule/degree &
Avogadro number = 6 x 10?® (kg.mole)-1

Calculate the value of root mean square speed of molecule of hydro-
gen at N.T.P.

k = 1.38 x 102 Joule/degree and
Avogadro number = 6 x 10 (kg.mole)?!

10.B-E vd F-D wifeat & 3R = ool 3 aliga difote- 5
Proton, Neutron, Electron, Photon, o -particle, hydrogen atom,
hydrogen molecule, positron, lithium in (;"Li”) , holes.

Classify the following particles, according to B-E and F-D statistics :
Proton, Neutron, Electron, Photon, a -particle, hydrogen atom,

hydrogen molecule, positron, lithium ion -(;L;*) , holes. Or
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The fermi energy of silver at OK is 5.5ev. Find
(i) Average energy per electron in silver,

(1) Average speed of the electron.
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