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THERMODYNAMICS,  KINETIC  THEORY  AND
STATISTICAL PHYSICS

Max.Marks : 50
Time : 3 Hrs. Min.Marks : 17
Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M

^c* esa y?kwŸkjh ç'u ,oa [k.M ̂l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?k wŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two
sentences.        (1x10=10)

ç'u 1- ,.VªkWih dks ifjHkkf"kr dhft,A

Define entropy.
ç'u 2- Cp ,oa Cv esa D;k laca/k gS\

What is the relation between Cp and Cv?
ç'u 3- batu dh n{krk ls D;k rkRi;Z gS\

What do you mean by efficiency of an engine?
ç'u 4- ,.VªkWih ,oa Å"ekxfrd izkf;drk esa laca/k nhft,A

Give the relation between entropy and thermodynamic probability.
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ç'u 2- twy-FkkWelu izHkko ls vki D;k le>rs gaS\ n'kkZb, fd vkn'kZ xSl ds fy,
twy-FkkWelu xq.kkad] 0  gksrk gSA
What do you mean by Joule-Thomson effect? Show that for an ideal gas
Joule-Thomson coefficient, 0   .

OR
Ñ".k fi.M fofdj.k ds fy, fl) dhft, T  = fu;rkad
For Black-body radiation, prove that T  = constant.

ç'u 3- fdlh xSl ds ';kurk xq.kkad ds fy, O;atd fuxfer dhft,A
Deduce an expression for the coefficient of viscosity of a gas.

OR
ghfy;e ds æohdj.k dh fof/k dk o.kZu dhft,A
Describe a method to liquify helium.

ç'u 4- cksYV~teSu dSuksfudy fu;e fyf[k, rFkk fl) dhft,A
State and prove Boltzmann canonical law.

OR
,d foeh; ckDl esa cUn d.k dh ÅtkZ ds fy, O;atd izkIr dhft,A
Obtain an expression for the energy of a particle enclosed in a one
dimensional box.

ç'u 5- QehZ fMjkd lkaf[;dh ds fy, forj.k Qyu izkIr dhft,A
Obtain distribution function for Fermi-Dirac statistics.

OR
eSDlosy-cksYV~teSu lkaf[;dh] cksl-vkbUlVhu ,oa QehZ-fMjkd lkaf[;dh esa
vUrj Li"V dhft,A
Distinguish between Maxwell-Boltzmann statistics, Bose-Einstein statistics,
and Fermi-Dirac statistics.
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ç'u 5- fofdj.k ds fy, fdjpkWQ dk fu;e fyf[k,A

State Kirchhoff's law for radiation.

ç'u 6- lkSj fu;rkad dks ifjHkkf"kr dhft,A

Define solar constant.
ç'u 7- izkf;drk dks ifjHkkf"kr dhft,A

Define probability.
ç'u 8- dyk vkdk'k ls D;k rkRi;Z gS\

What do you mean by phase space?

ç'u 9- QehZvkWu D;k gS\

What is fermion?
ç'u 10-QehZ ÅtkZ dks ifjHkkf"kr dhft,A

Define fermi energy.

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj 150&200 'kCn lhek esa nsa
Answer the following short-answer-type questions with word
limit 150-200                                                                                               (3x5=15)

ç'u 1- Å"ekxfrdh dk 'kwU;oka fu;e fyf[k, rFkk rki dh vfHk/kkj.kk dks le>kb,A

Write the Zeroth law of thermodynamics and explain the concept of
temperature.

OR
ekxZ Qyu ,oa fcUnq Qyu esa vUrj Li"V dhft,A

Distinguish between path function and point function.
ç'u 2- xqIr Å"ek dk Dykfl;l DysijkWu lehdj.k O;qRiUu dhft,A

Establish Clausius-Clapeyron's equation of  latent heat.
OR

fofdj.k laca/kh Iykad dh DokaVe ifjdYiuk dks fyf[k,A

Write Planck's quantum hypothesis of radiation.

ç'u 3- xSlksa esa vfHkxeu ?kVukvksa dks le>kb,A

Explain the transport phenomenon in gases.
OR

o.kZØe js[kkvksa dk MkIyj foLrr̀hdj.k dks le>kb,A

Explain the Doppler broadening of spectral lines.
ç'u 4- vfHkxE; lw{e voLFkkvksa dks mnkgj.k lfgr le>kb,A

Explain accessible microstates with example.
OR

lkaf[;dh ;kaf=dh dh eq[; vfHkdYiuk,¡ fyf[k,A

Write the fundamental postulates of statistical mechanics.
ç'u 5- QehZ fMjkd lkaf[;dh dh ewy vfHkdYiukvksa dks fyf[k,A

State the basic assumptions of Fermi-Dirac statistics.
OR

foHks| d.k rFkk vfoHks| d.k esa vUrj Li"V dhft,A

Distinguish between distinguishable and indistinguishable particles.

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj 300&350 'kCn lhek esa nsa
Answer the following long-answer-type questions with word
limit 300-350                                                                              (5x5=25)

ç'u 1- Å"ekxfrdh ds f}rh; fu;e ds nksuksa dFkuksa dks fyf[k, rFkk mudh
lerqY;rk n'kkZb,A
State both the statements of Second law of thermodynamics and show
their equivalence.

OR
dsfYou ds rki ds Å"ekxfrdh ekiØe dks le>kb, ,oa bl ekiØe ds 'kwU;
rFkk fMxzh ds vkdkj dks le>kb,A
Explain Kelvin's thermodyanamic scale of temperature and explain zero
of the scale and size of the degree.
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