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Note :– This paper is of Thirty Five (35) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidates

should limit their answers to the questions on the

given answer sheet. No additional (B) answer

sheet will be issued.

uksV % ;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Derive Maxwell’s thermodynamic equations connecting

the thermodynamic quantities.

Å"ekxfrdh jkf'k;ksa dks tksM+us okyh eSDlosy dh Å"ekxfrdh

lehdj.kksa dks O;qRiUu dhft,A

2. Derive and discuss Boltzmann-entropy relation. Discuss

the importance of statistical mechanics.

cksYV~teku&,UVªkWih lehdj.k dks izkIr dhft, vkSj O;k[;k

dhft,A lkaf[;dh; ;kaf=dh ds egRo ij izdk'k Mkfy,A
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3. What is Quantum theory of radiation ? Derive Planck’s

formula for the distribution of energy in the spectrum of

black body. Deduce from it Wien’s displacement law

and Rayleigh Jean’s law.

fofdj.k dk Dok.Ve fl¼kUr D;k gS \ ,d Ï".k fi.M ds

LisDVªe esa ÅtkZ ds forj.k ds fy, Iykad dk lw= izkIr dhft,A

bl vk/kkj ij ohu ds foLFkkiu fu;e vkSj jsys&thu ds fu;e

dks fl¼ dhft,A

4. Using Fermi-Dirac distribution law, establish Fermi-

Dirac energy distribution function.

QehZ&fMjkd forj.k fu;e dk mi;ksx djrs gq,] QehZ&fMjkd

ÅtkZ forj.k Qyu LFkkfir djsaA

5. Prove the following thermodynamic relation :

(a) T.dS = CVdT + 
V

P
T V

T
d

 
 
 

(b) T.dS = CPdT – 
P

V
T P

T
d

 
 
 

fuEufyf[kr Å"ekxfrd lEcU/k dks fl¼ dhft, %

(v) T.dS = CVdT + 
V

P
T V

T
d

 
 
 

(c) T.dS = CPdT – 
P

V
T P

T
d

 
 
 



A–0422/BSCPH -201 ( 4 )

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Show that the first law of thermodynamics is a form of

the law of conservation of energy.

n'kkZb, fd Å"ekxfrdh dk izFke fu;e ÅtkZ laj{k.k dk gh ,d

:i gSA

2. Define entropy and describe the principle of increase of

entropy.

,.VªkWih dks ifjHkkf"kr dhft, rFkk ,.VªkWih dh o`f¼ ds fl¼kUr

dk o.kZu dhft,A

3. Using Maxwell’s thermodynamical relations, prove that

S P

T V

E C
,

E C
  with symbols having usual meanings.
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eSDlosy ds Å"ekxfrd lEcU/kksa dk mi;ksx djrs gq, fl¼

dhft, fd 
S P

T V

E C
,

E C
  ladsrksa ds lkekU; vFkZ gSA

4. What is meant by efficiency of an engine ? Can the

efficiency of an engine can ever be hundred percent ?

Explain it with reasons.

,d Å"ek batu dh n{krk ls vki D;k le>rs gSa \ D;k fdlh

batu dh n{krk dHkh 'kr izfr'kr gks ldrh gS \ dkj.k lfgr

le>kb,A

5. What is triple point ? Show that there exists only one

triple point.

f=d fcUnq D;k gS \ fn[kkb, fd dsoy ,d f=d fcUnq gksrk gSA

6. Prove that, the partition function of monoatomic ideal

gas is :

N
1/2

2

2
Z V

m

h

  
   

   

fl¼ dhft, fd] ,d ijek.kqd vkn'kZ xSl dk foHkktu Qyu

gS %

N
1/2

2

2
Z V

m

h

  
   

   



A–0422/BSCPH -201 ( 6 )

7. Explain the difference between classical and quantum

statistics.

Dykfldy lkaf[;dh rFkk Dok.Ve lkaf[;dh esa vUrj le>kb,A

8. What is partition function ? Explain its physical

significance in statistical mechanics.

foHkktu Qyu D;k gS \ lkaf[;dh; ;kaf=dh esa blds HkkSfrd

egRo dh O;k[;k dhft,A

**************


