Examination, May-2023
PHYSICS
Paper - Phy-401, P-1
Statistical Mechanics

Time allowed : 3 hours]

92204

BS: (Pass) 4th Semester, (New Schefne)

[Ma:x:‘mum marks > 45

Note:Attempt five quesnons%ﬁ\\aﬂ selecting atleast one

question from each
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1. Explain the concepts of :

@7 Thermodynamic probability
AR Sl
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For the distribution of n distinguishable particles
in two compartment of equal size, derive an

expression for probability of a macrostate. 6
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Find the probability of tossing a coin 10 times to

get 3

(i) 5 heads, 5tails

(ii) 4 heads, 6 tails
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3. _(ay Define phase space. Explain the division of phase
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space into cells and the available space in phase
space. 5
wiaen qaie @t qﬁmﬁﬁ@ﬁm gEed FEtE |
I FHAIr @erm)&ﬁ g ¥ e gte &
T @t a:@&@ﬁlt{l

Derive the§elatmn between entropy and
probability for the two systems in thermal contact.
Also derive the condition of thermal equilibrium.
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Discuss black body radiations. Use the equation

n; = ,,—,%1'-— to deduce the Planck’s law of black
e’ " —1 '

body radiation. 6
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Calculate the number of meaningful ways of

distributing four bosons in three cells. 3
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Using B-E distribution law, explain the behayviour

of B-E gas. 6
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What is the energy of particles at 0K in classical

and quantum statistics? 2

MET o7 e gittaat § 0 K 9T FoiF 31 ol
T 27

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

(5) 92204

(c) What is Wein's displacement law for black body
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radiations? 1
T Rvg RfRe $ Riw 39 & faeaes FEa
27

Unit - I1I

s Q¥§>

N

What are \1QI§J basic assumptions of
Fermi-Di @aﬁstics‘? Derive F-D distribution
law for fermions.
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Four Fermions are to be distributed in two
compartments having 4 and 5 cells. F ind the

thermodynamic probability of microstates (3, 1)
3
=

and (2, 2)
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Using theory of free electrons inside a metal,

derive an expression for specific heat of electron
gas. 6
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Show that M-B statistics is a limiting case of F-D

statistics. 3
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g(u)du
8. Using F-D distribution n (u) du= o% oW/ KT |1

For free electrons inside a conductor, calculate at 0 K :

(i) Fermi-energy
$
\Q
N
(i11) Average 5peedck ectrons
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(ii) Average energy
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