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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 3rd Semester Examination, 2019

PHSHGECO03T/PHSGCORO3T-PHYSICS (GE3/DSC3)

THERMAL PHYSICS AND STATISTICAL MECHANICS
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Answer Question No. 1 is compulsory and answer any fwo from the rest
> F o WAl WA AR emel@ e @-@F I 76 evie Tea wie
1 Answer any fen questions from the following: 2x10 =20

fsfefie @-@ia Wit v Teq wies

(a) State zeroth law of Thermodynamics.
et W=rew saft [Rge s
(b) Define work done by a thermodynamic system.
SIS FRE FICF F@ WG |
(¢) What is meant by reversible process in thermodynamics?
SiosifeRmm erene] afeal T=cs & @i 2
(d) State Carnot’s theorem.
FICA Toieivg fige T
(e) Distinguish between the concepts of microstate and macrostate.
NECEFIEHE @R MCFICHCHA [ “dFef @
(f) What is meant by Heimholtz free energy?
EECIE T @S o & ¢
(g) What is Joule-Thomson effect?
G- LA GCFE FICE 0 2
(h) Write down Maxwell’s law of speed distribution of gas molecules.
s wigefed sifoetn Reas syEnetacm @it @il
(i) Explain the physical significance of entropy.
GHEH-7 (SIS Slesd 11 el
(j) State Wien’s displacement law.
Sicea 372 3@fs Kge s
(k) The average kinetic energy of a molecule of H; at 0°C is 5.6x10 "' Joule. Calculate
the Avogadro number. Given R = 8.31 J/K-mol.
0°C @ H, @3 «3f6 wiea 16 sfexfE 5.6x107"" &1 syrstancgt k4t [ e ewe
R =8.31 J/K-mol.
(1) Which are the essential differences between the BE statistics and FD statistics?
@H-SB51EH «ae FIR-fSar wifdr s we 361 “fidmefe e
(m) What is meant by degrees of freedom of a molecule in Kinetic theory of gases?
SR TSI ©rg Wb T AT Nl =700 fF @R 2
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(n) What is meant by diffusion of a gas?
MR P I&cs F @R 2

2. (a) State the first law of Thermodynamics. Show that for reversible adiabatic process in 2:+3
ideal gas PV” = constant, where the symbols are bearing usual meaning.
oo e s Rge s s et 3l eopRS Fwol afear e ¢dte @
PV’ = &3, AU oref wreofike wd 7z s

(b) Show that C, —C,. = R, for a mole of ideal gas, using the fact that internal energy 3

of ideal gas may be expressed as a function of temperature only (symbols bearing
usual meaning).
v MG el *f& (@FeTg SO SHE HA AFHA, a2 FoF IR FE
@A @A Cp — C, = R (el geiRs o 727 363) |

(c) What is an ideal black body? 2
v g 6 9
3. (a) Find the efficiency of an ideal gas Carnot engine working between two temperature 4+1

baths at 7} K and 7, K (7] > 7,) respectively. Plot schematically this cyclic process
on 7-S diagram.
@6 Fiehl Bfew 3 3@ 7; K @R 7, K (7 > 7,) SweoifE s srea sy sfas
@G s e Sl fecaa Frfere fAda s 7-5 2Ree g s afeata ol
UG FA FCAl
(b) Can we get an efficiency of 52% from a Carnot engine working between 2
temperatures 600 K and 300 K? Explain.
300 K @32 600 K 9 ey a1 @fo wicf s wwst i 52% 209 #iied 2 i 3|
(¢) State the law of equipartition of energy and use it to find C,/C), for a diatomic ideal 1+2

gas.
e safiere @t g @ i Wt T727 T a3l e [ s siiek
C,/C, Rfazmm

4. (a) What is r.m.s speed of gas molecules? Find its relation with temperature of the gas. 143
MR WY&feTd r.m.s T & 2 @bz 5o o™ Tweer s+ A 3an
(b) What is Fermi gas? Why do you consider electron gas as a Fermi gas? 2+1
I 515131 & 2 FETTA S @ @i s 2o vl s« =1 2
(c) What is meant by enthalpy? How can one predict a chemical reaction to be 12

exothermic or endothermic from the calculations of enthalpy?

G A 0o [ @RIT 2 @ =it a9t @@ TR ot apnafae [ sieaR s
SIPCIS! @t sfde a7 ¢

5. (a) Write down Bose-Einstein distribution law. How can one obtain Planck’s 1+3
distribution law from it?
API-SIZFBIRA 354 7@t @l | afba (AT (FSIT 2710Fa 0 739 ANST A ¢
(b) What is meant by mean free path of gas molecules? Find its relation with the 2+4
coefficient of viscosity of a gas.
MR S feTa 97 & {2 Ie7ce & @R 2  fba S iR Aiareitsd 7= Qg s
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