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PHYSICS
( Honours Generic/Regular )

Paper : PHY-HG-3O16/PHY-RC-9016

(Thermal Physlcs and Sto;ffsfdical
Ifiech.anlcs )

Full Marks : 60

Time : Three hours

The flgures ln the margln lndlcqte
full no;rlcs for the quesdons.

Answer elther in English or in Assamese.

1. Answer ang seaen questions from the
following : IxT=T

wry frsfril<{ "m &mfdl zFI ep6 Ee{ €t g

(a) What is the value of J (mechanical
equivalent of heat) in S.I system ?

s.r "Iqfu J(sf't{ rrfr$ rqltrc) < tR ftqF ?
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(b)

(c)

(d)

In which thermodynamic process,
entropy remains constant ?

csFr6f ET{rtB-$ 4ffi{s ,{aDFR o,{ qEA
d-qs?

How does the melting point of ice
change, when pressure is increased ?

DTq 1fr 'tIm, T$Fr alaffiKq ft otfut q,<r

How many dmes tJ:e rms speed of a
gas will be increased, if the temperature
of the gas is doubled ?

csrc{t crrw Ei@r Ee6t <rRtr, crtw flv <d{
{E (rms) e&{ ft'fl{ Ifr q,<e

Which physical quantity is transported
in the phenomenon of viscosity ?

,flqgr ffiqtils csFRbf Me.$ T|fu q{rw

A What is the absorptive power of a
perfectly black body ?

qfn{1.<qq ,qtf{ 6{F"t s:lvt frqFe

(g) Write the dimensional formula of
Plank's constant.

flt(Gr ,{wsl{ qm fr?ff r

(h) Write Newton's law of cooling.

fi€bffi ffio<"t< {q6r fiqtr

(t) Name the statistics, which is used to
study boson.

(w qqBq sRtE ft qR{$m ercTn sil E{?

0 What is rest mass photon ?

Q< w{qs rtq< w ftffir
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2.

(k) In how many ways, 3 particles can bedistributed in 4 energz state according
to F_D statistics ?

F_D 'fRff$.t TN 4h "rfusw 3Dt s"tt fr.fl{ffi<t.rc6f Tq<ffir

0 In which statistics, pauli,s exclusion
principle is applied ?

rflffir qRqi$lv 
"n€e{ frcqq ffi empr oEt

{se

(c) 7OO gm ice at 0"C is converted into water

without changing the temperature.
Calculate the change of entropy.

O"Cs cRtf 100 gmsrs$\egT{ "tR$6TG[-s
"ftfE-{ q{ts{ crf qE r ..fiUA{ {Rsfi ap61

$iilt

(d.) Wnht is temperature of inversion ? Write
its expression for gas.

fr"rfu erq Elret fte ceR< 6sEr ?s.n eror"t

qffidr fr?ltr

(e) What is degree of freedom ? Write
expression of energr associated

degree of freedom.

qEUE rtqt fr e E&tt qrs$E nEK EaE qge-

lst law of
the

per

(b) Why Carnot engine cannot have IOO%
efficiency ?

sIffi Q&{ qbR qsur ftr roo,z R,{ fftst*a
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(fl Calculate the surface temperature ofsun if the wavelength of maximumintensity of emission is 4SOO A.
[b = 2'98 x tO-3 mI<]

T-6< Tfu nn<t<.s<(Effi 4soo/ E,rE
WE 1*< €i6or fifr <wri 

' rvvv

[b= 2'98 x 10-3fi635, J .

(g) What is ultraviolet catastrophe ?
qfu<eft Rqr& fra

(h) Define phase space and write theexpression of volume of a phase cell.
q.fqryE T(@.f 

.fiTI 
qls q,fl,cslT qA{ qHsT{

er$I.t {lFtcb.t fr*fl r

Distinguish between reversible and
irreversible processes with example.

Bq]-q<ffi tTrs ,R<6flr w3.- qaqr<6fr{

E&-TK "fteF<T fiql r

Using Maxwell's thermodynamical
relations, derive lst TdS equation.

Glg-Gr,iFt E't"trt&s ,r."16 <KqK oR aqt tas
qfi-oEqrtt EBbr o.El

What is mean free path ? Derive an

expression of mean free path.

rtv Tg "tcifr ? {v Tg {rK e1-qp1<tft Efrrg<t r

(e) Derive Rayleigh-Jean's law from plank,s

law.

frtrcq 1e< aKt mrE'-&{E {-4.ctt E&bt mt r
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(b)

(c)

(d)

3. Answer ang three questions of thefollowing: 
5x3=1S

vqs frflmtvq 
"rqr ftauar ffit ehn EEE frit s

(a) Derive the expression of work done inadiabatic process.

$Ei\5t4 
1&.Tr T_,iR RRr $tf{ emH rfF[brEft6r +Er r
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A What is black body radiation ? Explain
the distribution of energz among the
radiation emitted by a black body at
different temperatures by drawing
graph.

T+ re fifr<r frr Tre wq Rfrffis (fiG{
Ewg^M) qfu c+Fqr{ <6{ ?q ailm rq".{ Srfr
<ir<m cil I

(g) Define and explain the terms
macrostate and microstate.

qEKEI qt$ qf{qr q(@r fr$ qFF <rr3jr s{r I

(h) Deduce Boltzmann,s formula relating
to entropy and probability.

q{bFf lrr$ qsrRqq >r"16 qpn sR r6qc\+<
q.aFr EGSI oErr
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4. Answer ang three questions from the
following : 10x3=30

s-qv firtmr{ otqt &rfrtll frffit ErF UE< nqt g

(o) Why do gases have two specific heat ?

Establish a relation between these two

specific heats. 3+7= 10

(rtqr<Fn Ft qtrqmo v.tq frn qfm r O frffi
s'tq<r {Ms ,.{bt q-qf q'Fr s{t r

(b) What is Carnot's engine ? Explain work
done in different strokes and hence

derive the expression of efficiency.

1+6+3=1O

sr$ ?&{ ftz ffi qfBffi RB{ "r{'Fs s-{t

ffi <lt<llts{t \rtsefBq< qssm e6p ffi61
Efrs<t r

(c) Derive Joule-Thomson coefficient
for a perfect gas using Maxwell's
thermodynamical relations.

cT${-Gt6t-{ \5f"trtB-s q-"r6 ffia<sR qq.rcflF
<E< qq-q{FK sGil(sr emrq qffilt[ effit m r
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(d) Derive Maxwell,s law of distribution of
velocity of molecules of a perfect gas.

wn_f cam q1q rf(E clgrsdi{ c{rt <6T{ TEIDI
TtTrs s_{t I

(e) Derive the general equation of transport
phenomena.

qR{*f 
"rREF{< qtq<"f {fr+.{qubf E&6r o<r r

(n Shte the basic postulates of plank,s
law of black body radiation and derive
the formula. 

3+7=19
sfrc<r Tna€{ Rfuq Tfi fu c$nDr frq
w+ pctr q&$f srrr

(g) Derive the distribution law in Maxwell_
Boltzmann statistics.

csm{<+qm qfur<ns Rs<q frRcbr aCSfwl
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(h) What is electron gas ? Starting from
Ferml-Dirac distribution law, derive the
expcccion for distribution energr of free
electrons in a metal. 2+8=10

trlme crEfir? +tff-&{rs fu{q ffi ercrrrt
qtR {Nt{ Xr kryntrn <tr< {&< froqfi eFFFt

{ftcDr EFnerr r
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