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6 SEM TDC PHYH (CBCS) C 14

2023
( May/June )

PHYSICS
( Core )
Paper : C-14
( Statistical Mechanics )

Full Marks : 53
Pass Marks: 21

Time : 3 hours
The figures in the margin indicate full marks
Jor the questions

1. Choose the correct answer from the
following : 1x5=5

() The absolute temperature of a perfectly
blackbody is increased to twice its

value. The rate of emission of energy per
unit area will he

() 2 times
(ii) 4 times
(iii) 8 times
(iv) 16 times
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(3)

(d) Pauli’s exclusion principle applies to
() M-B statistics
(i) B-E statistics

(iii) F-D statistics

(iv) zero energy |
molecuy]
' €s are ze
ro

¢) In a microcanoni
nical ensemp]
gr of fixed volume is in contex:lc&tl ?:tem
ge reservoir B. Which one js corre(t::l? )

() A can exchan

€ nei
particles- withg B either €nergy nor
(i) A can exchange

particles with g both, energy and

iiij) A can
( ) eXCha-nge Only en ergy with B

iv) A can exep

: an
with B & only particles
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"; (iv) None of the above

(¢e) Bosons have spin value

@) O
(i) 1
(iii) Va

(ivi 0 or 1

e and ensemble.

r of states per unit
2+2=4

2. (a) Define phase spac
Calculate the numbe
volume of the phase space-

(b) State the law of equipartitioti of energy
concept of

and prove it by using the
partition function. 1+3=4
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(c)

3. (@

(b)
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(4)

Discuss Gibbs Paradox by deriving
necessary equations. Obtain Sackur-
Tetrode equation from jt. 3+3=6

Or

Derive the expressiong

S=kNlogz+3 Nk and

energy and

is
ideal-monatoml Partition function of

C gas. _ 3+3=6

Write short
notes on (any ty 9 : 3x2=6

() Sahg’s ionizatiop €quation

(@) Ultraviolet Catastrophe

©8 Of thermg) radiation
(iv) Planck’s

radiation W of black-body

State R.talyleigh.Jeans la '
Planck’s radiatiop lay, W. Derive it from

2+3=5

( Continued )

(c)

4. (a)

(b)

(c)
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(5)

Draw the black-body spectrum at
different temperatures. 2
Or

A body at 1500K emits maximum
energy of wavelength 2000 nm. If the
sun emits maximum energy of
wavelength 550 nm, what would be the
temperature of the sun’?

Derive Planck’s law of. black-body
radiation from Bose-Einstein energy
distribution law. 4

Or

Show that the average energy of Planck’s
oscillator of frequency Vv in thermal -
equilibrium at temperature Tis

’w .

hv
KT 31

E=

e

Describe the peculiar behaviour of liquid

helium. 3

Derive the expression for specific heat of
a strongly degenerate Bose gas. 4
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(6)
o .
How many pp
of radiaﬁi Photons gre present in 1 cm 3 . enef;gY of conduction electrons in
average enl;r;,t 71‘27 °C? What is the Siel::: is 58eV. Calculate tl';e
' photons present j h electrons per cm”,
in of such elecC
numbet ~27erg sec and

1 cm3 iati
of radiation gt 727 °C? Given

given thét h=6-62x10

= 1072 erg
Oex\_i=2-405 LoV =1.62% ‘ .
| The Fermi energy of silver at 0 K is
. ind the average kinetic energy
5.5 eV. Fin "

5. (@) How is Fermi
) €rmi-Dirae Statigt; - per electron in silver.

* KK

dlilstrfbution.- function, o
physical Significances Justify is its
your

answer considering
absolute zero temperattsf Situation at

e
) 3492
(b) State 2=5

electrons within g meta) .

0 K, the average Prove that at

N
+
W
1}
0
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