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B. Scrr2nd Sem/"HS/2s (NEP)

2025

2nd Semester Examination (CCFUP: NEP)

PHYSICS

Paper : MI 2-T (Minor)

(Thermal Physics and Statistical Mechanics)

Full Marks :40 Time : Two Hours

The figures in the margin indicate fult marla.
Candidates are required to give their answers

in their own words as far as practicable.

Group - A

Answer arty live questions : 2x5:10

1. What do you mean by equilibrium?

2. State and explain the third law of thermodynamics.

3. What do you mean by phase space?

4. State Zeroth law of thermodynamics. Hence define
temperature.

5. Using law of equipartition of enerry, show that value of
y for diatomic gases is 1.4.

6. Show that enthalpy remains constant during Joule-
Thonson experimerrt.

P.T.O.
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7. Calculate the average kinetic energy of thermal neutrons

at temperature 27"C.

8. A macrostate can have nurnber of microsates. - Explain

the statement with examPle.

Group - B

Answer any four questions :

g. (a) Draw Carnot's cycle in PV diagram, hence

represent it in T-S diagram and calculate efficiency

of Carnot's cycle from T-S diagrarn. 4

(b) Calculate the change in entropy, when I0 g of
water at l00oC is converted into steam at the

same temPerature. 1

10. Apply kinetic theory of gases to obtain an expression

for the viscosity of a gas. 5

11. Define mean free path. Derive its elementary expression

5x4:20

(r=#). cut",rtute the mean free path of a gas

molecule uihose diameter is 2A and nurnber of molecules

per c.c. is 3x101e. l+3+l

tr2. Show that Wein's law and Rayleigh-Jean's law are

special cases of the Planck's law. Z|+Z|

13. Define Boyle temperature, temperature of inversion and

critical temperature. Deduce the Boyle temperature for

a van der Waals' gas. (1+1+1)+2



(3 )

14. What is heat engine? Write down its working principle.
Show that efficiency of a heat engine is always iess
than l. ft2+2

16.

Group - C

Answer any one question: l0xl:10
(a) Establish the relation between entopy of a system

witir thermodynamic probability. 4

(b) Compare thee statistical distributions namely, MB,
BE and FD at least in four perspectives. 4

(c) Fermi energy of copper is 7.0 eV find
corresponding Fermi temperature and Fermi
velocity. 2

(a) Deduce Planck,s law of black body radiation. 4

@) Deduce Clausius-Clapeyron equation. From this
equation explain the effect of pressure on the
boiling point of water and melting point of ice.

3+l
(c) Establish the relationship between Co and G for

an ideal gas. 2
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<{lT{th

frotot - +

R-csl6t ,ffi ere-< Es* ql's :

> I Et"tXfr{ qt-njI{Et <E'(s ft c<frqr

$feIt $C{t I

s r q.lw{ rcrcs ft c<tc<nt

e I \5HflffiqjtT Zeroth{q-E Cdr?lT I \5r{ fiRr{ st'FrqFr
q(Bf n\3 I

c r .tfu< qxRvtq-q ffi {l{qEr sm cq{ts c{

fr{-flHks iircq-{ 6sc{ y = 1.4 I

s I E{-e]Trr{. qfrqE'l{ 6$rq 6q"il\3 6q .AlallEFt Sm atfts I

c r stft{ fiEEt-d< mrs olV trffi frfs sr-<r ++r
EI'lntqi 27'ct

E r ',qsB qrffi*rB< cqirEl qrfrFsfr qffitD cm
qs?['- E-qr€${q <ir{$l Tril I

fut{-q
R-csrfi urrF arm EeK qls I (x8=\o

s r (o) PV-6cE ondue qs-{ smt q<elf, e? ffi }s
M{rs effi1q5s1 ,4<( T-s Fq cctrs rft-ff Ecq<

qqs1fi.frEr<t 1 8
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(s)
({) 10 qE 100'c-q< q-drc$ q+? gt"Hw{ <r6"'t

)o I 'rtffir {esq elc{lst sr{ ttiIsT{ IrEsIs-q< <rFI{IEt

frfs Er*t t

)) r ,tv F "rcr fi? qrffirq nF,orfl [r=#) *
ocnt r zA <ilrryr e$E tx'M qt( cFGE ttv W etcl ss
qc< qfr etB fr.fi.-p qGI( qrut lxl$le Es? )+e+)

)\ I cq"fl\s c{ <Ifr-eq s &t-c< 1o alrsr W{A Fr"F

l: +li6SEl

)e I Boyle temperature, temperature of inversion q<\ critical

temperature -.q< q(Blqle I viFurfr €Trq fl]m-{ fficE

<[Trtrt \5lel{rERI <IFNEI eME Ttrtl ()+>+))+t

:e r stft{?f:qq frt e< TI6BE cerltt fi"tNe R csrnt

\51frT ?f-sqcq.f, <ffi$gt q-trE 1*4< Tr q{ I )+\+\

futrt - rt

6q-6sr6ryl qqffi dct( Ee-< ntrg: )ox):)o

:c r (O qncffi-+ {sr<lslrr qcq e&Ft< ff{6 dfefi

S[3tl 8

("1) MB, BE rs FD qR-q<<ir< <'Br{-{ YqiT s1-3I

$TereF EFE frTcr-{ Eqa fr6s qr31 8
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(6)
(5t) s'il-<-{ T1ft'{fu qcEl 7.0 ev, sfqcq' t.lft'-

g|qqr$ € Ttfr'at&c<at rer \
>v r (o) eltrs< Ts {s RR-<cr< ry-F aB6t +rn r 8

1{; Sfi${-Sm"r{r+* {EE atetl +rrt I eQ W cerrs

qrtrr TtTs € <rfrr rt6f{t6o-{ E+< urc4{ as'K
qfrqlE;rt s6<t I e+)

(6r) qffi rirlrq-?r 6srd[ cp € G -q< {c$ {-'16
a&h ocnt \
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