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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 :µ ;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



A–1168 ( 2 )

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 :µ [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. State and explain the First Law of Thermodynamics.

Derive its equation and discuss its applications to

isothermal and adiabatic processes.

Å"ekxfrdh ds izFke fu;e dks dFku dhft, rFkk le>kb,A

bldk lehdj.k O;qRiUu dhft, vkSj lerkih; rFkk #¼ks"e

izfØ;kvksa esa blds mi;ksx ij ppkZ dhft,A

2. Define entropy and its role in reversible and

irreversible processes. Show how the Second Law of

Thermodynamics leads to the concept of entropy as a

state function, and derive the mathematical relation :

Q
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,aVªkWih dks ifjHkkf"kr dhft, rFkk mRØe.kh; vkSj vuqRØe.kh;

izfØ;kvksa esa bldh Hkwfedk Li"V dhft,A fn[kkb, fd Å"ekxfrdh

dk f}rh; fu;e ,aVªkWih dks ,d fLFkfr Qyu ds :i esa LFkkfir

djrk gS] vkSj fuEufyf[kr xf.krh; laca/k O;qRiUu dhft, %

Q
S

T
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3. State the Third Law of Thermodynamics and explain

the concept of absolute zero. What is meant by absolute

zero temperature and why is it unattainable ?

Å"ekxfrdh ds r`rh; fu;e dks dFku dhft, rFkk ije 'kwU; dh

vo/kkj.kk le>kb,A ije 'kwU; rkieku ls vki D;k le>rs gSa

vkSj ;g D;ksa vizkI; gS] Li"V dhft,A

4. State and derive Planck’s law of blackbody radiation.

Show how Wien’s law and Rayleigh-Jeans law are

obtained as limiting cases.

CySd ckWMh fofdj.k ds fy, IySad dk fu;e dFku dhft,

vkSj O;qRiUu dhft,A fn[kkb, fd ohu dk fu;e rFkk jsys&thu

dk fu;e bl fu;e ls lhekar voLFkkvksa esa izkIr fd, tk ldrs

gSaA
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5. Explain the difference between Maxwell-Boltzmann,

Bose-Einstein, and Fermi-Dirac statistics. Discuss the

concept of identical particles.

eSDlosy&cksYV~t+eSu] cksl&vkbaLVhu rFkk QehZ&fMjkd lkaf[;dh

esa varj Li"V dhft,A leku d.kksa dh vo/kkj.kk ij ppkZ

dhft,A

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 :µ [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. State and explain the Zeroth Law of Thermodynamics.

Discuss its importance in defining temperature and

establishing the concept of thermal equilibrium.
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Å"ekxfrdh ds 'kwU;ok¡ fu;e dks dFku dhft, vkSj le>kb,A

rkieku dks ifjHkkf"kr djus rFkk Å"eh; lkE;koLFkk dh vo/kkj.kk

LFkkfir djus esa blds egRo ij ppkZ dhft,A

2. Define internal energy. Show that for a cyclic process,

the net change in internal energy is zero.

vkarfjd ÅtkZ dh ifjHkk"kk nhft,A fl¼ dhft, fd ,d pØh;

izfØ;k ds fy, vkarfjd ÅtkZ esa dqy ifjorZu 'kwU; gksrk gSA

3. What is entropy ? Derive the expression for the entropy

change during a reversible process.

,aVªkWih D;k gS \ ,d mRØe.kh; izfØ;k esa ,aVªkWih ds ifjorZu dk

lehdj.k O;qRiUu dhft,A

4. Define thermodynamic potentials U, H, F, G. Explain

the physical meaning of the Gibbs free energy.

Å"ekxfrdh; iksVsaf'k;e U, H, F, G dks ifjHkkf"kr dhft,A

fxCl eqä ÅtkZ dk HkkSfrd vFkZ le>kb,A

5. Derive the expression for Joule-Thomson coefficient.

twyµFkkWelu xq.kkad dk O;atd O;qRiUu dhft,A

6. Describe the ultraviolet catastrophe.

vYVªkok;ysV vkink dk o.kZu dhft,A
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7. Define partition function and explain its role in

determining the thermodynamic properties.

foHkktu Qyu dks ifjHkkf"kr dhft, vkSj Å"ekxfrd xq.kksa dks

fu/kkZfjr djus esa bldh Hkwfedk le>kb,A

8. Explain the concept of Gibbs paradox and how is it

resolved for identical particles.

fxCl fojks/kkHkkl dh vo/kkj.kk dks le>kb, rFkk leku d.kksa ds

fy, bls dSls gy fd;k tkrk gS] ;g Li"V dhft,A

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


