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THERMAL PHYSICS AND STATISTICAL MECHANICS U
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
> MR e e @k AR emelH @F @-@IE 5 e T ne
L. Answer any fen questions from the following: 2%10=20
S -CIIC 715 eirsia Twa wias
(a) State zeroth law of Thermodynamics.
SRR Jrrew st e
(b) Define work done by a thermodynamic system.
NS EER R o E R R e
(c) What is meant by reversible process in thermodynamics?
Sietifeimm e eifim ww e & @R ?
(d) State Carnot’s theoren.
A ooy Rge Faan
(e) Distinguish between the concepts of microstate and macrostate.
TRCEFICDT R SEEA T ARt A |
(f) What is meant by Helmholtz free energy?
(e P @6 9 F 9
(g) What is Joule-Thomson effect?
G- L AT E IS 0 9
(h) Write down Maxwell’s law of speed distribution of pas molecules,
MR et afesta s syraretaer 39f @
(1) Explain the physical significance of entropy.
GHG-7 (ST Bieo 1 el
(j) State Wien’s displacement law.

®itAa 34 346 g wat

(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, @9 @36 5i9q 9% aife=ife 5.6x10 " & syreiie sk fid a@) eme
R =8.31 J/K-mol.

(I) Which are the essential differences between the BE statistics and FD statistics?
@IH-SRPHIEH @32 TG A s 5 A el e

(m) What is meant by degrees of freedom of a molecule in kinetic theory of gases?
ST SO g (6 97 7 Aol Tl <&i0e & @ 9
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) What 1s meant by diffusion of a gas”’
DR =BT INCE & @ ¢

2 (a) Mate the irst law of Thermodynamics: Show that tor reversible adiabatic process in 2+)
ideal gas P11 constant. where the symbols are bearing usual meaning

erevfelen srww xafl fage atan wed stion @3l stened) wweier e o G

Pl - 223 (3w hrefd wremfs w359 @)

(®) Show that €, —C, = R . for a mole of ideal gas. using the tact that internal energy }

of ideal gas may be expressed as a function of temperature only (symbols bearing
usual meaning)
T ST WETNA *fe @R TwoR Wivwa et HBTYIST, 9 HS[(F TAZH $4
FRE QA Cp - () =R (ool wrefes wd vgm a73)
(¢) What s an ideal black body”? 2
e T fa o

3. (a) Find the efficiency of an ideal gas Camot engine working between two temperature d+1
baths at 7} K and I, K(T, > T,) respectively. Plot schematically this cyclic process
on 7-S diagram.
<= andh Hem a7 @ 1K e 7, K(7) > T,) Tworfaii o1 $r93 W srfae
<=6 amed syiTa @ et entewel ik <@l 718 fite @2 5@ feula aoh
UFT WEA FE1
(b) Can we get an efficiency of 52% from a Carnot en
temperatures 600 K and 300 K? Explain.
300 K 4% 600 K 3 504 1) 3 orelt 2faca wirsl 6 529% 279 o1 2 gt 1)
(€) State the law of equipartition of energy and use it to find €', /€ for a diatomic ideal 1+2
gas
r@wﬁm{aﬁﬁq@mmmmwm@ﬁ%ﬂmqﬁﬁﬁww
Cp/C, Rtz

gine working between L

4. (a) Whatis r.ms speed of gas molecules? Find its relation with temper

MO BYsfed r.m s e 7 ¢ afba 5o sim Swor T foreta wean

(b) What is Fermi gas? Why do you consider clectron gasas a Fermi gas? 2+
w1 6 7 2eer e MmAceE @ ol s fmice Ricasan w4t 2 9

(c) What is meant by enthalpy? How can one predict a chemical reaction to be 1+2
exothermic or endothermic from the calculations of enthalpy?

A A0S 4 At 7 @@l sl e i @i apimfie R 1R W
A Ot 7@&fdrad @ a a0

ature of the gas. 1+3

5. (a) Write down Bose-Einstein distribution law. How can one
distribution law from 11?
AM-SZ51Z4 264 afb @i afbe ica e wiiced 46+ 3 =l AR 9
(b) What is meant by mean free path of pas molecules? Find its relation with the 2+4
coefficient of viscosity of a gas.
T ST oG & 712l qeire fb @i 2 afba i Ao SAeoicsa s fda sl

obltain Planek’s 1+3
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