B.Sc. (Part-I) EXAMINATION, 2016

: PHYSICS
~ Paper-1: Thermodynamics and Statistical i’hysics
Time : Three Hours .. M.M. : 50
- Part-A (Compulsory) [Marks: 10]
WrT- 31 ( Afay ) o
Q. 1. Define the variation of mean free path-with temperature and pressure.
a9 9 @ F WG AE IS YR IR R i [
Q2  Whatare symmetric and anti symmetric wave function? [1]
- gafia @ mﬁﬁiﬂwwzﬁ % ?

Q3. Write expression for Maxwell energy dlstnbutlon function. [1]

i Tt {3 fy shors ffiaa
Q4. - 'What main constant of gas in the throttling process of Joule - Thomson
expepiment [1]

) Wmﬂﬁmﬂﬁv&m@ﬁvﬁwﬁmmﬁ%’
Q.5. / Derive the relation between effeciency of heat engine and coeffijcjen;
of performance of a refrigerator. ' [1]
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Q6.
Q7.
Q8.

Q..
Q.10.

Q.11.

Q.12

SO SO 1 & 9o fReReR & SR § Ty S Sifert |
What do you mean by Thermodynamic probability. [1]
ST TR @ = AR R 2
What are the basic differences between classical and quantum

statistics? ferea wiferat o srarien wifterst § ger i d 1]
What is meant by contact potential ? e ferere @ w7 AIfmm T2 [1]
State Nemst heat theorem. =& 1 i 31 o ST (1]
Write the name of main four thermodynamic potential. [1]
T =R FoIraes ol & 7w fafam)

Part-B (Compulsory)
W= (At )

Calculate coefficient opf viscosity of Q, #ds, if its coefficient of

thermal conductivity is 24 x 103 J/m - 5 - k and molar heat capacity
at constant volume is 38.4 x 103 J/gmole - k. [2]

m%#mmmﬂﬁmﬁﬂm Af IR ST el
Uk 24 x 102 S =Y e qer il mwrﬁmﬁﬁmm
38.4x 10%@%;11 e Hfe /e |

OrIBWIEIT
The effectlve diameter(of a molecule of a gasis 2 A° and ite mean
speed is 10 km/s. If the number of molecules m3 in a vessel is

1

E x10%, than/calculate: 2]

Collision frequency
©) ‘The probality of the molecules travelling a distance 7.96 x -

107 m withhout collision

foret e 3 o791 W S 2 A% en et AT R e S 10

@~ " Mean free path ®)

ﬁ.ﬁ./ﬁﬁmﬁ%mﬁqﬁﬁmaﬁaﬁﬁ@mﬁﬁlﬂ -\/%xloﬁa‘tih
IR wU-

(@) ISR 99 (®) @R Safa

© mmﬁwmwﬁxlo?tﬁzx{amaﬂﬁa&mﬁm
Prove that: fag 3

. [2]
(BT] TVa ‘
P); C, o
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Q.13.

Q.14.

Q.15.

Q.16.

Q.16.

. ) e e, ]
Where « is the volume expansion coefficient and other have their

usual meaning. ST oc ST JHR U1 € TH 3777 WA a1ef & ¢
' Or/ 3gat

- Give the phase diagram of liquid Helium and explain the
- importance of A point and A line. 9 ¥ifea™ % fow el 3@ @i

1 A forg 9 A IR =1 W auEm . [2]
What are the postulates of quantum statistics? : 2]
Wi Hifernt F sIfineia w0 € 2 wagmEe)

 Or/39gar

- Calculate the Joule of Thomson coefficient for a Vander waals gas.  [2]

SIS e 9 3 A St o T 916, it |
Sketch energy distribution curve in black body reaction at different

temperatures. LY [2]
ﬁﬁﬁmwmﬁﬁ?{wﬁmﬁﬂwmﬁml
_ Or/ &y

Give three failures of classical statistics. [2]
Torea wifera it @i+ srtwera df

What do you understand by specific heat anomaly of metals? [2]
urgsh it fafim sere founfa @ sy s ame ¥ 2
Or/ 31gar v.s
Define Micro:and Macro states 6f a system.
Frepra = 959 7o Tym sraeensil it wftnfim if
Part-C (WT1-|)

Unit-1(31E-1)
Establish thermodynamics scale of temperature. Prove the
equivalence of the thermodynamic scale and perfect gas scale.
FwPIRE a9 T T e e s 3 g sied e
Y = wwgeaar 3 fas Fivm) | [7+3=10]
| - - Or/ 39ar

What is adiabatic demagnetisation? How substances are cooled by
adiabatic demagnetisation? Derive an expression for fall in
temperature of a substance by this method. [10]

wver frgrae w1 § 2 TR frgra & el 9 R YR e
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feremamrn & 7 5 farfir & ot wered 3 o et & e g W wifT@

Unit-II (3&E-IT )
Q.17.  Prove that the number of molecules of a gas in speed range/c =» ¢ +dc
is - R S Ao c > c+ deH ﬁm’tﬂn%m@aﬁmﬁiﬂ

£ | - [10]
: =
dm=41m( ) e —2kE cde
2=nKT N
Or/ 4ar
Q.17.  What s transport phenomenon?Derive an expression for the diffusion
coefficient in a gas. Prove that'itincrease with T ad T*2. [10]

TP S ¥ 2 O R T faeR 1viss 1 =it 919 S
fag #ifSe R 97 a9 Ty T2 SIguR Tga & |

Unit-IN ( 3%T-101 )
Q.18.  What is meant by black body radiation? State Planck's formula for
" itand derive jt from B-E-statistics.  [10]
- Fituenr Tafeeto | = o 2 2 39 fore @i 0 g fafa aarg@
B-E- mﬁqﬂaaﬁm |
\ Or/ 3an : - , i
Q.18.“=Distinguish clearly among B-F, F-D and M-B Statistics. ~ [10]
I - ARRH, Wl - FoUs v Awwse - Sieesm vifersa § we

T wifom
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