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- B. Sc. (Part II) PHYSICS, 2015

T.3 H. Statistical and Thermal Physics I Paper M.M.50
W3 PART-A (1) 7 g e & s wehich et & qagf=t 21 s
T fefa | Write the maximum number of electrons per unit volume of six
-dimensional space. :

(2) T i e § 12 9 @ O Angfed AR & g e et
! T Qe Siftrme gen avERai A G s B | "
- For random distribution of 12 particles between two boxes with equal probability
calculate total number of macrostates and number of maximum microstates.

(3) WU T W {5 < Afee # =il E, = nhv & g dfaawer wew o<
HITT | Find the partition function for a Planck's oscillator of energy E,=nhv .
- attemperature T. _
(@ﬁﬂﬁ%ﬂ&zzﬁ%ﬁﬁwwaww@mma%nmﬁwﬁwmfﬂ
- W ST SR | Find the value of maximum probability distribution function
using distribution function ofa velocity component.
(5) TRt e & for g fowa @ awfgn : Q= PV,
Show that grand potential of a system : Q=—PV, -
(6) ﬁrcrﬁmNzﬂHz:zNHJ%m@mﬁﬁa;mwmwrwﬁm
T 9 ffu |
For the following reaction N, + 3H, = 2 NH,, write the values of
stoichiometric coefficients and condition of chemical equilibrium.
(7) ST st i il | o 32 o e & 7 |
Mention the thermodynamical potentials. Why are they so called ?
(8) T =% | Tl qard O¥ 1 =1 B 9oy iy |
State the operation of Carnot cycle on workin gsubstance in one cycle,
(9) SETTeN 7110 T T & SOl & TR el AT % Rt S, T e & 2

~How does the coefficients of viscosity of gas depend on the size of
molecules and temperature ? -

(10) SR Tl d s oot P S i ey 87
What is transport properties ? Why are they socalled ?
A4 PART-B. @& 1 1. (%) 3R 2n %97 & wem et 3 (1, m)d (n+s,n—s)
AT St Qilemhtg HeTerara B mHuy: P, P& = ¢ a amifems wifeay
qRae s it u'wmas/nﬁ@m@mmmﬁm |
| Ifthe statistical prabability of distribution of 2n particles between
states as (i, n) and (n +s, n—s) are represented by P, and P.. Find th
- relative probability. Plot this probability versus s/n and cxplain it,

(a)anﬁrﬁa#ﬁ%ﬁmﬁ@rm%%lwweqwﬁ
. %WW&O, €,2€,3e T 4 § | ﬁ'ﬂﬁﬂﬁ@?ﬁﬂ‘q

=Y | A system consists of four distinguishable particl

two identical

¢ variation of
F7a/OR

TS i arh

. es with total energy

quispaced with energies 0, e, 2 e
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EXplain the md i b . |
plain the P?r?;“.'.,tF‘-‘_f}f}mctrgon for canonical ensemble. Use it to show

o ) i JEEN Ty that the
average energy of system of particlés is <E > +=-- 2 (log=). -
o B op - Fga)/ OR

| m(_?a() ﬁ%ﬂév‘qs(:.l kg SRS o] 1 A 195 17 205 s 5 e el
b 5.1 Caleulate the number of oxygen molecules in 0.1 kg, whose
peeds liebetween 195 and 205 m/s at temperature 0°C. :
TPRIIL 3. () i faeer et 3 R o 9=t IRTC |
Lerivean expression for Fermi-Dirac distribution function.3tear /OR
(ﬂ)@m&%mwmwww@rmmﬁw
. Hd:fvﬁ:ll_ twliqa : | Obtain the grand partition function for an ideal gas and
' S equation of state.
o TRIV. 4. (S) TR WG 1 av FI S 36 SR O s i
m THART | Describe absolute scale of temperature and explain the
meaning of absolute zero temperature on this scale. #FATOR |

(&) Fr=t o e < dEe =1 e SR

Establish the following thermodynamical relation ) T ‘Z_ZTF,.
RIS

TR V. 5. (1) S S e A 2 ? S W H
T | Whatis Joule effect ? Derive an expression of differential equation of
. Joule effect. ' Far /OR _
(=) Sropfer R Y Temar & FRll T & feg fmeer T 1 9w G
i With the help of the kinetic theory deduce an expression of the
coefficient of diffusion fora gas.

a4 PART-C (1) fr=fafad %I T3S : Explain the following :
() T H T BT #} 7aeTT State of a particle inside box
(if) e SrmneT 3 e fefrr et 1 9 |
Trajectory of one dimensional harmonic oscillator in phase space.
(i) e fETa T ¥ O ST A
" Mean value of particles in a two level system. I :
(2)ﬁmwmmqﬁaﬁ?aﬁmaﬂﬁﬂwawﬁ%wﬁ
 gfiEy FAHA S | Rireq e B STANT i ST -aeiiae HHIhT e
B ,wmw%maw“m%qmﬁm |

Explain phase fransition through Gibb's function. Deduce equilibrium condition
" for co-existence of two phases. Derive Clausius Clapeyron equation using Gibb's
function. Explain the influence of pressure on boiling pointusing this equation.

(3) Frfetiae 1 avi g : Describe the following :

(1) PE-SATS HEA Bosg:-Einstein condensation
(i) g fag e Grand potential function

(i) T 37 T T A AT

Density of electrons at absolute zero temperature : D (€¢) = 2—N €

(4) (i) Ao TR G e B R

| - _'dQ .
Use Boltzmann's entropy formulae to show that: ds =T

I —— e Sl
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Jse thermodynamical relais s to sho w that -
Ol _ iva
P . Co |
' (lll).‘?'ﬂ?B i T eE YT | Establish Planck's radiation law.
> (1) SIS 1 3 v o i oy B2 gt g v B et e @t 2y
ST T T & ‘

| SEEINEN I SE - & G e USRI A UG G AR R
g J99q $ a3 EEREIES HLOT BT & . "4t is Joule-Thomson effect ? Show that

enthalpy is constant in this effect. Qbtain an expression for Joule-Thomson coefficient
and prove that this effect is due to deviations froim the Joule's law and Boyle's law.

(i1) 7 STgaTt 3 R afverer et o1 o7 T g I |

Derive an expression for mean free-path of the molecules of a gas.
T 2 g YRS NERUUNE VSR TN SO I < SR SR, TIT Danas ™M ™M [0
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