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B.SC. SECOND YEAR EXAMINATION, 2019 

PHYSICS 

Paper – I 

Kinetic Theory, Thermodynamics  

& Statistical Physics 

Time: Three Hours 
Maximum Marks: 50 

 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (200 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 200 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M    & v& v& v& v 

Q.1 (a) Define temperature of inversion. 

  O;qRØe.k rki dks ifjHkkf"kr dhft,A 

 (b) What is Brownian motion? 

 czkmfu;u xfr D;k gksrh gS\ 

 (c) What is the effect of temperature on mean free path? 

  ek/; eqDr iFk ij rkieku dk D;k izHkko gksrk gS\ 

 (d) Velocity of four molecules is V, 2V, 3V, 4V. Find rms velocity. 

  pkj v.kqvksa dk osx V, 2V, 3V, 4V gSA oxZ ek/; ewy osx fudkfy,A 

 (e) State Zeroth law of thermodynamics. 

  'kwU; fu;e ¼Å"ekxfrdh dk½ dk dFku fyf[k,A 

 (f) Write principle of increase of Entropy. 

  ,UVªkWih ds of̀) dk fl)kar fyf[k,A 

 (g) Define phase space. 

  dyk vkdk’k ifjHkkf"kr dhft,A 

 (h) If Wien’s constant b=0.3 cm kelvin, calculate the temperature of sun whose 

radiation has maximum in green region at λ = 5500 Å. 

 ;fn ohu fu;rkad b=0.3 lseh- dsfYou] rks lw;Z ds rkieku dh x.kuk dhft, ftlds fofdj.k 

dk vf/kdre gjs o.kZ dh ijkl esa λ = 5500 Å ij gSA 

 (i)  Write Boltzmann entropy relation.  

  cksYVt+eSu ,UVªkWih lEcU/k fyf[k,A  

 (j) Name the statistical distribution applicable to photons. 

  QksVkWu ij ykxw lka[; forj.k dk uke fyf[k,A  
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PART – B @ @ @ @ [k.M[k.M[k.M[k.M    & & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Describe liquifaction of helium. 

 ghfy;e nzo.k dk o.kZu dhft,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok 

Q.3 Write notes on - 

 (a) Kinetic modal of gases 

 (b) Van der Waals model of gases 

 fVIi.kh fyf[k, & 

 ¼a½ xSlkaas dk xfrt ekWMy 

 ¼b½ xSlksa dk okWu Mj okWYl ekWMy 

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Derive expression for diffusion coefficient in a gas. 

 fdlh xSl esa folj.k xq.kkad dk O;atd O;qRiUu dhft,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok 

Q.5 Derive expression for thermal conductivity in a gas. 

 fdlh xSl esa Å"ek pkydrk dk O;atd O;qriUUk dhft,A 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Deduce Maxwell’s thermodynamic relations. 

 eSDlosy ds Å"ekxfrd laca/kksa dks LFkkfir dhft,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok 

Q.7 Explain the process of cooling by adiabatic demagnetization. 

 :)ks"e fopqEcdu ls 'khryu dk izØe le>kb,A 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 State and deduce Stefan-Boltzmann law. 

 LVhQu&cksYVt+eSu fu;e dk mYys[k dj O;qRifÙk dhft,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok 
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Q.9 Write notes on – 

 (a) Probability (in thermodynamics) 

 (b) Radiation pressure 

 (c) Accessible and inaccessible states 

 fVIi.kh fyf[k, & 

 ¼a½ izkf;drk ¼Å"ekxfrdh esa½ 

 ¼b½ fofdj.k nkc 

 ¼c½ izkI; o vizkI; voLFkk,¡ 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Write a detailed note on Boltzmann canonical distribution law. 

 cksYVTk+eSu dSuksfudy forj.k fu;e ij foLr̀r fVIIk.kh fyf[k,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok 

Q.11 Write a note on Planck’s constant.    

 Iykad fu;rakd ij ,d fVIIk.kh fyf[k,A 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M    & & & & llll 

Q.12 Derive barometric equation. Give its applications.  

 cSjksesfVªd lehdj.k fuxfer dhft,A blds vuqiz;ksx crkb,A 

Q.13 Define, derive formulae and explain mean, rms and most probable speed in gases.  

 xSlkas esa ek/;] oxZ ek/; o lokZf/kd izkf;d osx dks ifjHkkf"kr dhft,] lw= LFkkfir dhft, o le>kb,A 

Q.14 Describe Carnot’s cycle. Determine its efficiency. State Carnot’s theorem and relate it 

to the second law of thermodynamics. 

 dkuksZ pØ dk o.kZu dhft,A bldh n{krk Kkr dhft,A dkuksZ izes; dks mYys[k dhft, o bls 

Å"ekxfrdh ds f}rh; fu;e ls tksfM+,A 

Q.15 Derive Planck’s radiation formula for spectral energy distribution of black body 

radiations. Use it to obtain Wien’s displacement law. 

 Ñf".kdk fofdj.k ds LisDVªeh ÅtkZ forj.k ds fy, Iykad fofdj.k lw= dh O;qRifÙk dhft,A bldk 

mi;ksx djds ohu foLFkkiu fu;e izkIr dhft,A 

Q.16 Explain applications of Bose-Einstein and Fermi-Dirac statistics.  

 cksl&vkbaLVhu o QehZ&fMjkd lkaf[;dh ds vuqiz;ksx le>kb,A 

----------------------------------------- 

 


