BSc.Part Il (Physics)
Course Code -PH-05
Thermodynamics
Section-A (Very short Answer type question)

(1) What is macroscopic system?
Ty forenra = 27

(2) Define thermodynamic system.
IS R aftT i |

(3) What is reversible process.
ST YohY T 27

(4) Define the efficiency of heat engine.
IS ST T QEFAT RTINS
(5) What is taken as a working substance in Carnot’s Enging?
! S T T iR R] gare fora Siar ?
(6) Write down any three thermodynamic parameter?
I3 A1 ST Tt feral
(7) What are the drawbacks of thermodynamic first law?
ISHTITCTERT o o forerm ot T fera
(8) Write the expression for the efficiency of Carnot’s engine in the form of adiabatic expansion
ratio.

TGS TER ST &Y H FHHIC 35 I 3871 1 I for@ll
(9) State Clausius theorem.
ESUSRERERNSE
(10) What do you understand by latent heat?
W ISHT § SATIHT T AT 27
(11) Write the Joule-Thomson coefficient for Vander Wall’s gases?
FTUSATS T 3T ST AT TUNT e fer@t|
(12) What is the meaning of temperature of inversion?

SR AT 3T AT T 27

(13) What is translatory degrees of freedom?
TATTIL0T T TIGAAT 3T hife T 32

(14) Calculate the degree of freedom for H, 0.
H,, 0 & ¢ waa=rar it wife fera

(15) State Boyal’s law.
ERNEIRERE RG]



(16) Write the adiabatic ratio in terms of degree of freedom.
TIAAAT 3hT I o UGT H FGE IS STFUTd foral|
(17) Draw the graph for Cp,py oy Croms-
Cinp,Cav: Crms % o8 o1 sl
(18) State the principle of equipartition of energy.
IS o FHITATSH T i STl
(19) What do you mean by Mean Free path.
HTET GRH T | 7 qTead 2
(20) How the mean free path depends on temperature and pressure.
HTE G T ATT qAT ST 9 Haf {1 et 2
(21) Define Viscosity of gas.
4 T AT gReATT
(22) What is the dimension of Viscosity constant and unit?
YT TR hT fomT 3 3oRTS STl
(23) Write the expression for the coefficient of thermal conductivity.

ST AT T aHT 51 3l

(24) What is partition function give its importance?

o et T ST syl
(25) Write the expression for the pressure in terms of partition function Z.
HEEIRSIERI RIGE ARG R S G|
(26) What is Bose-Einstein statistics?
g Ea ar e 27
(27) What is the rest mass of the photon?
I T T ZeT 9 &7
(28) What is exchange operator?
fafm gepmm w27
(29) What is Phase-space?
el T FAT 7
(30) Define the change of entropy.
T H qiE qieaTa |

Section B(short Answer type questions)

(1) State Clausius statement of Il law of thermodynamics.
FeATTRRrE 1 ISt o et forem fera

(2) A Carnot’s engine is working between 327°c and 27°c. Calculate its efficiency.
Teh ST 359 327°C 7o 27°C 3 mear e ot TaT 2, TEehT 57T 37 |



©)

How can you say that the Carnot’s engine is a reversible engine?
IE Y T Hohd & foh 1T SoT ShAVIT &7

(4) State Carnot’s theorem.

T T T HAT HU

(5) What is heat engine? What are its essential parts? Write the expression for its efficiency.

()

ISHT S T 27 30k T T AT 27 SHehT a7l o foTT sieh fora)

The efficiency of a Carnot engine is 50%. If the temperature of its sink is reduced by 50°C, its
efficiency increases by 10%. Calculate the initial temperature of the sink of this Carnot engine.
T §or A1 garar 50% # 3t femarqar 50° g srer fem s 2 A swehy gerar 10% s @ o fiww
T YTFEE aTd 1 1|

Show the changes in entropy in Isobaric, Isothermal, Isochoric and adiabatic process.

HUETS, FHATHY, THSTRIAT TUT TGS YehAT H U=t & gfiad srarel|

Show that the thermodynamical scale of temperature is equivalent to ideal gas scale of
temperature.

T TITST foh ISR AT9 JATT STTERT 4 AT9 G907 6 JeT 2

Show that C,, — C, = TEa?V

Where C,,, C,, are the specific heats at constant pressure and volume respectively, E the bulk
modules of elasticity, « the coefficient of volume expansion and V the specific volume.
Feantat C, — C, = TEa?V

St&t C,p, C,, ST T 3o SARF o forfire IoTa &) 2ret E 1reraet sreameera onihe qerm o
CIDRER IR I E TR CIAVA CINEAC DA E R

(10) Find the change in the boiling point of water when the atmospheric pressure changes 1.0 to

1.2atm . Where specific volume of a steam = 1677cm3/gm , Latent Heat of steam is 540
Cal/gm, boiling point of water is 100°C and J = 4.2 Joul/cal.

s argrvedtaars 1.0 & 1.2atm wfafda g & at st o serers formg ¥ uftads 3ra sl St s
fafre stmre = 1677cm®/ gm arsa sy pa3sar 540cal/gm sier =1 eremss 100°C qorr J = 4.2
ESIEIEY

(11) Explain the effect of pressure on boiling point with the help of Clausius-Clapeyron equatin.

FATTHIH FATSTT GO it TETIAT & I GHLATS Sh1 STl ohT FALTeh T h 7T BNl 7

(12) State Joule Thomson Expansion and explain it for the ideal gas.

ST ATHE ST SArs 9 3Trast i o forg 36 aweme

(13) Write down the results of porus plug experiment.

&= g T & aftony feran

(14) The Vander Wall’s constants for hydrogen are a =0.0247 newton x m*/mol? and b = 2.65

x 105m3/mole. Calculate :
() Temperature of Inversion.
(i) Joul-Thomson cooling for 2 atm fall of pressure.



Initial temperature of a gas is 100 K.

(Ans. (i) 227.4 K, (ii) 0.24 K)

gTggIeH o avetare 1 et a =0.0247 newton x m*/mol? @b = 2.65 x 10°m3/mole &
o1 wrfisyes ara 100K 2 o sy

() =g
(ii) 2 atm 3Ter i oK ST e ftae
(15) Write the characterstics of liquid He.
za He & orferat
(16) Calculate the mean square velocity for the hydrogen molecule at 100°C.
Where K = 1.38 x 10723Joul/K ,Mass of the H2 molecule = 3.35 x 10~?7kg.
100°C aTa T BTgE IS SU[3 o it HTe 3 o1 UMt R 7eT K = 1.38 x 10723 Joul/K T
gTSgISH 7] T 5eqd= 3.35 x 10727 kg
(17) Calculate the specific Heat for the diatomic and triatomic molecule.

Forereamoyeh arer faraaTuyes 31vy 3 forw fafTe swam Jme <R

(18) Prove that for an ideal monoatomic gas per atomic mean energy is% KT.

Q%Waﬁﬁﬁa%maﬁﬁwaﬁﬁﬁwﬁrmmw; KT

(19) The diameter of an Oxygen molecule is 3A°. Calculate the mean free path of oxygen molecule
and mean time between the collisions.
(Ans. A=8.3 x 107 c¢m, t = 1.75 x 1072 sec )

ATeRdte 1] o1 e 3 A R| SIS S10] 1 AT ek 0 Tl Al T L ok HE ST AT G
T |

(20) Derive the relation K

= 1, where K is thermal conductivity coefficient, n is viscocity

v

coefficient and C,, is specific heat at constant volume and M is molecular weight.

W:IZ = 1l =gy st K 3w arerenar qons, N faesmriéar qone CV = swae ®
Tafsre 3saT o M 319

(21) Establish relation between thermodynamical probability and entropy.
ST C7eh ITRIShAT qT 2Ty o HE T2y TATIYe sl

(22) What are the failures of classical statistics?
Forema el T STaweraTd sarai|

(23) Write the postulates of Quantum mechanics.
FATEH AT o ATfed foral

(24) Distinguish among Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein statistics.

e AcesTH, BH FEtreh ao S ATg-aia aifiegshi | fadig &)
Section C( Long Answer type questions)



(1) Give the detail of first law of thermodynamics.
IEHTITCrERT o o Forerm 2t o & =ame &R

(2) Explain the working of Carnot’s engine and calculate its efficiency.
ST S ST SHTAT T THEITSAT AT SHhT S&TdT J1d |

(3) Give Kelvin-Planck and Clausius statements of the second law of thermodynamic. Show the
equivalence of both statements.

It & fEefar e o shfoa wotien qu Ferfeed & e difTa) 39 391 T goarar
Fara

(4) Derive the relation for the entropy of an ideal gas.
TS TG 719 1 Trgrdt o fore dverer Sea= Rl

(5) What do you mean by Intemal energy, Enthalpy, Gibbs free energy, Helmholtz free energy.
ST et T-IeTd, e q<h 3ol SeHalcest Jth Sl o a7 aredd 87

(6) Explain the equilibrium between all phases of matter and derive the latent heat equation of

. dapP L
Clausius-clapron — =
dT  T(Vo—V4)

5o ol Gl STEEATSAT oF Hed AR ohl GHETST AT FHell Had Feiqer TH IHT HHiehTur

ar _ L
T IO T R

(7) Derive the expression for Joul-Thomson coefficient.

SIET AT TR T 53 S1eh o o~ |

(8) Explain the cooling by Adiabatic Demagnetisation.
FGIH TR FTeh §RT S i SHea|

(9) Show that the pressure exerted by a perfect gas is equal to two-thirds of the kinetic energy of
molecules of the gas per unit volume.
fet T TG ST TTTrST Stk &t foreTs Wi, 3TTaet i g STRIfU aTel o gea ara 2l

(10) Derive the energy distribution function and write the all conclusions using this function.
ST ToTeROT BT S ed U TAT 36 F i STANT H it gu @t ey feran

(11) What do you mean by phase space and phase point? Calculate number of phase cells for a one-
dimenstional harmonic oscillator having energy between E and E + dE.
ST T AT AT fo1eg & T ATeadd &7 U oIl ot STTaId QIeteh ohl STl haehi hl {AT ohl TTUHT Sl
ot st Eqem E + dE & 7e )

(12) Obtain the formula of diffusion coefficient of gas based on molecular theory of gas and proved

that diffusion coefficient is increasing by 7'3/2
aTTfbarer T T o STTem o e it ferarer Tunsara 4 e e g A for fereantfrar o

T3/2 Fagar
(13) Free electrons in metals make Fermi gas. Considering this, derive an expression for Richardson
Dushman equation for thermionic emission.



T ¥ Hh Sciael BHT 19 ST 81 IHT oS o foT Faree aera TR 31 ssien foral
(14) What is Contact potential?
Treh forvie e 7
(15) Derive Planck distribution law using Bose-Einstein statistics.
1Y STGHE TREIh] T ITANT A G AT [T [+ T T |
(16) Derive the relation between partition function and thermodynamic parameters entropy
IEHTIT TR STIet Tre Y T |feTeT that oh Hel al-el o cd ahl|
(17) Give the expression for partition function.
T FeT T ST &1
(18) Give the partition function for monoatomic ideal gas.
TS TRHTY] ST T4 o ToT | ferawoT e af
(19) State the principle of Heat conductivity and derive its relation.

IEHT TR 3 THGT-d U TT SEehT TFal-4 i ol
(20) Write the short note on the following:

(i) Maxwell’s velocity distribution law and its experimental verification.
(i) Principle of equipartion of energy.
T R B o ferai—

(i) HAAIT ST ToraRoT oI oI $HehT STRATTeh ST
(if) STt BT TS
(21) Show the distribution of free path.
Hh T T ForeoT 3Tl
(22) Establish barometric equation.
qTefter FHTERTT T |
(23) Short note on:
() Indistinguishability.
(i) Wave function and exchange degeneracy.

T R B o ferai—

(i) sTfereraar

(ii) TN Fe qT Ty sTayean
(24) Prove that :

v
G
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