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

Answer Question No. 1 is compulsory and answer any fwo from the rest
> A e TR @3k AR el (AT - 716 2t Ted e
1. Answer any fen questions from the following: 2410 =20
frrsfefe @-@m w6 e Teg we:
(a) State zeroth law of Thermodynamics.
wresfsfawriz Waren 3aft Rge st
(b) Define work done by a thermodynamic system.
SIS B B AT WG|
(¢) What is meant by reversible process in thermodynamics?
SivnfeRmnr eenad) afe 7ers f& @i 9
(d) State Carnot’s theorem.
B Ty 7w A1
(e) Distinguish between the concepts of microstate and macrostate.
MRLEFIHE @ WLEEHEea Wy~ sl e
(f) What is meant by Heimholtz free energy?
EEADS T G&R 9 S ¢
(g) What is Joule-Thomson effect?
G- 3 QIS DIE A 9
(h) Write down Maxwell’s law of speed distribution of gas molecules.
MR Sjafers ot RFas WIFSTEER F4i @l
(1) Explain the physical significance of entropy.
G- (SIS Sleo IRl T
(j) State Wien’s displacement law.
it 729 s g 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 @3fb q9a 516 fo=fe 5.6x10" gl syrig skl fHd s ave
R =8.31 J/K-mol.
(1) Which are the essential differences between the BE statistics and FD statistics?
(AH-SNZH1Z «ae Il fGare A s 351 “Neferaf e
(m) What is meant by degrees of freecdom of a molecule in kinetic theory of gases?
S 51811 ©rg b widd FRo Nt 26109 @ i o
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(n) What is meant by diffusion of a gas?

ST JATEA FeTCo F @ 9

2. (a) State the first law of Thermodynamics. Show that for reversible adiabatic process in

(b)

(c)

3. (a)

(b)

(©

4. (a)

(b)

(©

5. (a)

ideal gas PV'”= constant, where the symbols are bearing usual meaning.
SrsfsRmi el et Rge st s st «ofS erenas] waer! eférar & mate @
PV = &3, A el Freis sl 757 3@

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

of ideal gas may be expressed as a function of temperature only (symbols bearing
usual meaning).

S ER SeTee X& (T SoR S ot AP, @B ) IR FE
A8 A Cp —C), = R (el FreiRs wef 7z w3)

What is an ideal black body?

e 327 9

Find the efficiency of an ideal gas Carnot engine working between two temperature
baths at 7} K and 7, K (7 >T,) respectively. Plot schematically this cyclic process
on 7-S diagram.
3T et &= 3R F@N T, K @k T, K (7 > T,) Tweifafiz il Frea S wiias
<3 amed e e Zform Frfewer fif w1 725 wfice @2 s@in afFne ool
JAT! OFA AT

Can we get an efficiency of 52% from a Carnot engine working between
temperatures 600 K and 300 K? Explain.

300 K @R 600 K 9 3 F1Ea1 @36 it 2fetaa el i 52% 20 211 2 101 I
State the law of equipartition of energy and use it to find C, /C,. for a diatomic ideal

gas.

e e @it [ge @ ez aftes T2 @ 936 ey /e st smem=
Cp/C, Rzl

What is r.m.s speed of gas molecules? Find its relation with temperature of the gas.
ST ST r.m.s TS & ¢ @fba 7o AneR Sreor 71 3y e

What is Fermi gas? Why do you consider electron gas as a Fermi gas?

IfE o1 3 9 SETrhA APICS & (@ o o s sz 9

What is meant by enthalpy? How can one predict a chemical reaction to be
exothermic or endothermic from the calculations of enthalpy?

QYA FeT0® B @AY 9 QR a1 (A Tl a3l arefae [RiEa stz st
SIS Of S fdiRe = A 9

Write down Bose-Einstein distribution law. How can one obtain Planck’s
distribution law from it?

RA-SNZAB12A 04 @fs &A1 @fbd Ut [FoIa 21eaa 75 3 #1931 I3 2

(b) What is meant by mean free path of gas molecules? Find its relation with the

3232

coefficient of viscosity of a gas.
SR WY& 18 T& #12 Fi0s & @i 2 @fSq 70 MR Amorss 7= e s
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