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Note :– This paper is of Seventy (70) 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= lÙkj (70) 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) (2×19=38)

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

type questions of Nineteen (19) 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, mUuhl (19) 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 Zeroth Law of Thermodynamics.

How does it provide the basis for the definition

of temperature and construction of a thermometer ?

Å"ekxfrdh dk 'kwU;rk fu;e crkb, vkSj mldh O;k[;k dhft,A

;g rkieku dh ifjHkk"kk vkSj FkekZehVj ds fuekZ.k ds vk/kkj dSls

iznku djrk gS \
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2. Derive Maxwell’s thermodynamic relations using the

exact differential form of thermodynamic potentials :

U(S, V), H(S, P), F(T, V), and G(T, P)

Å"ekxfrd foHkoksa U(S, V), H(S, P), F(T, V), and G(T, P)

ds lVhd vody :i dk mi;ksx djds eSDlosy ds Å"ekxfrd

lEcU/k O;qRiUu dhft,A

3. Discuss the limitations of Wien’s radiation law and

Rayleigh-Jeans law and how they led to the development

of Planck’s radiation law.

ohu ds fofdj.k fu;e vkSj jsys&thUl fu;e dh lhekvksa ij

ppkZ dhft, vkSj crkb, fd buls IySad ds fofdj.k fu;e dk

fodkl dSls gqvk \

4. Define thermodynamic probability. Explain the

difference between probability and thermodynamic

probability. How are they related to entropy in

Boltzmann’s formula S = k ln W ?

Å"ekxfrd izkf;drk dks ifjHkkf"kr dhft,A izkf;drk vkSj

Å"ekxfrd izkf;drk ds chp varj Li"V dhft,A cksYV~teku ds

lw= S = k ln W esa ;s ,UVªkWih ls dSls lEcfU/kr gSa \
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5. Calculate under what pressure water would boil at

150°C if the change in specific volume when 1 gram of

water is converted into steam is 1676 c.c. Here, the

latent heat of vaporization of steam is 540 cal per gram;

J = 4.2 × 107 erg/cal, and one atmosphere pressure is

equal to 106 dynes/cm2.

x.kuk dhft, fd 150°C ij ikuh fdl nkc ij mcysxk ;fn 1

xzke ikuh dks Hkki esa cnyus ij fof'k"V vk;ru esa ifjorZu

1676 ?ku lsaVhxzsM gSA ;gk¡] Hkki ds ok"ihdj.k dh xqIr Å"ek

540 dSyksjh izfr xzke gS_ J = 4.2 × 107 erg/cal vkSj ,d

ok;qe.Myh ncko 106 dynes/cm2 ds cjkcj gSA

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) (4×8=32)

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

questions of Eight (08) 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, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA
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1. Discuss the work done by a gas during expansion or

compression between two states in a PV diagram, and

explain its graphical significance.

,d PV vkjs[k esa nks voLFkkvksa ds chp izlkj ;k laihM+u ds

nkSjku fdlh xSl }kjk fd, x, dk;Z dk o.kZu dhft, vkSj blds

vkys[kh; egRo dh O;k[;k dhft,A

2. Explain in detail the Joule-Thomson effect.

twy&FkkWelu izHkko dh foLrkj ls O;k[;k dhft,A

3. What is the difference between first-order and second-

order phase transitions ?

izFke&Øe vkSj f}rh;&Øe izkoLFkk laØe.kksa esa D;k varj gS \

4. What is the physical interpretation of Gibbs free energy

variation at a phase transition ?

izkoLFkk laØe.k ij fxCl eqDr ÅtkZ ifjorZu dh HkkSfrd O;k[;k

D;k gS \

5. What is the significance of a perfect absorber and perfect

emitter in thermodynamics and radiation theory ?

Å"ekxfrdh vkSj fofdj.k fl¼kUr esa ,d iw.kZ vo'kks"kd vkSj

iw.kZ mRltZd dk D;k egRo gS \
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6. Explain in detail the Wien’s displacement law.

ohu ds foLFkkiu fu;e dh foLrkj ls O;k[;k dhft,A

7. Discuss the Maxwell-Boltzmann energy distribution law

for an ideal classical gas.

,d vkn'kZ Dykfldy xSl ds fy, eSDlosy&cksYV~teku ÅtkZ

forj.k fu;e dh ppkZ dhft,A

8. Prove that in isothermal process for an ideal gas :

G2 – G1 = RT ln (V1/V2)

fl¼ dhft, fd ,d vkn'kZ xSl ds fy, lerkih izØe esa %

G2 – G1 = RT ln (V1/V2) gksrk gSA

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


