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Group - A

Answer any five of the following questions : 2×5=10

1. What do you mean by quasi-static process?

2. A black body is at a temperature of 5000 K. Calculate

the wavelength at which it emits radiation most strongly.

(Given Wien’s constant b = 2.898×10–3mK)

3. Find the expression for work done by an ideal gas in

an isothermal process.
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SáV 1T  ~ÓÇ 2T  SˆÎáyˆ Ïö 2 1T T V ï˛y ˛õüyeyÎ˚

üƒy:ÄˆÏÎ˚ˆÏ°Ó˚ ˆÓàÈÙÈÓ^ˇê˛ö ˆ°á!ã˛e ˆòáyÄ–

SàV àƒy§ xî%Ó˚ àí˛¸ ü%_´˛õˆÏÌÓ˚ §ÇK˛y òyÄ– 2+2+1

14– üƒy:ÄˆÏÎ˚°ÈÙÈˆÓy°çüƒyöñ ˆÓy§ÈÙÈxy•zöfiê˛y•zö Ä ú˛y!ü≈ÈÙÈ!í˛Ó˚yÜ˛

˛õ!Ó˚§ÇáƒyˆÏöÓ˚ ï%˛°öy Ü˛ˆÏÓ˚y–

!Óû˛yàÈÙÈà

ˆÎÈÙÈˆÜ˛y Ï̂öy ~Ü˛!ê˛˛ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyÄ ≠ 10×1=10

15– SÜ˛V ≤Ãüyî Ü˛ Ï̂Ó˚yñ Ó˚&k˛ï˛y˛õ ≤Ã!e´Î˚yÎ˚ àƒy Ï̂§Ó˚ xÓfliyÓ˚ §ü#Ü˛Ó˚î

PV
   ô &ÓÜ˛–

SáV ≤Ãüyî Ü˛ˆÏÓ˚y ˆÎñ Ó˚&k˛ï˛y˛õ ˆ°ˆÏáÓ˚ ö!ï˛ §ˆÏüy£è ˆ°ˆÏáÓ˚

ö!ï˛ xˆÏ˛õ«˛y   =î ˆÓ!¢–

SàV ï˛y˛õà!ï˛!ÓòƒyÓ˚ !mï˛#Î˚ §)e §¡õ!Ü≈˛ï˛ ˆÜ˛°!û˛öÈÙÈ≤’ƒyˆÏB˛Ó˚

!ÓÓ,!ï˛ Ä Üœ̨ !§Î˚yˆÏ§Ó˚ !ÓÓ,!ï˛ Óƒ_´ Ü˛ˆÏÓ˚y–

SâV Ü˛yˆÏö≈yÓ˚ í˛z˛õ˛õyòƒ !ÓÓ,ï˛ Ü˛ˆÏÓ˚y– 4+3+S1+1V+1

16– SÜ˛V ÓœƒyÜ˛Ó!í˛ !Ó!Ü˛Ó˚ˆÏîÓ˚ çöƒ ˆÓ˚!°ÈÙÈ!ç™ §)e!ê˛ !öî≈Î˚ Ü˛ˆÏÓ˚y–

SáV !öî≈ˆÏÎ˚ ÓƒÓ•*ï˛ xö%üyö ~ÓÇ ö#!ï˛=!° Óƒyáƒy Ü˛ˆÏÓ˚y–

SàV ˆÓ˚!°ÈÙÈ!ç™ §)ˆÏeÓ˚ §#üyÓk˛ï˛y xyˆÏ°yã˛öy Ü˛ˆÏÓ˚y ~ÓÇ ˆÜ˛ö

~!ê˛ í˛zFã˛ Ü˛¡õyB˛ˆÏï˛ ÓœƒyÜ˛Ó!í˛ !Ó!Ü˛Ó˚î Óƒyáƒy Ü˛Ó˚̂ Ïï˛ ÓƒÌ≈

•Î˚ ï˛y Óƒyáƒy Ü˛ˆÏÓ˚y– 6+2+2

—————
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4. What is heat engine? Is it possible to plan a Carnot’s

engine with 100% efficiency? 1+1

5. Explain the principle of increase in entropy.

6. Write down the expressions and relationship among the

three velocities for the gas molecules. 1+1

7. Write down the Wien’s displacement law and Wien’s

distribution law regarding spectral distribution of black

body radiation. 1+1

8. Describe how the Law of Equipartition of Energy is used

to determine the molar specific heat capacity of diatomic

gases at constant volume.

Group - B

Answer any four of the following questions : 5×4=20

9. Explain the first law of thermodynamics and discuss it

for isothermal and adiabatic processes. Explain the

significance of the first law of thermodynamics.

(1+1+1)+2

10. Prove that for one mole of an ideal gas ,p vC C R 

where the symbols have their usual meaning.

11. A gas has an inversion temperature of 600 K. If the gas

initially at 700 K undergoes a Joule-Thomson expansion,

explain whether it will cool or heat and calculate the

change in temperature if the coefficient 0.15   K/atm

and the pressure changes by 30 atm. Why does the

Joule-Thomson Effect not apply to an ideal gas? 3+2
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12. Derive the Clausius-Clapeyron equation using the

Maxwell’s thermodynamics relations.

13. (a) Write down the Maxwell’s velocity distribution law

for gas molecules.

(b) Show graphically the variation of Maxwell’s velocity

distribution at two temperatures 1T  and 2T  where

2 1.T T

(c) Define mean free path of gas molecules. 2+2+1

14. Give a comparison of the Maxwell-Boltzmann, Bose-

Einstein and Fermi-Dirac statics.

Group - C

Answer any one of the following questions : 10×1=10

15. (a) Prove the relation PV


= constant for adiabatic
process.

(b) Show that the slope of adiabatic curve is steeper
than the slope of isothermal curve.

(c) State the Kelvin-Planck and Clausius statement
regarding the second law of thermodynamics.

(d) State Carnot’s theorem. 4+3+(1+1)+1

16. (a) Derive the Rayleigh-Jeans law for blackbody

radiation.



P.T.O.

(b) Explain the assumptions and principles used in the

derivation.

(c) Discuss the limitations of the Rayleigh-Jeans law and

explain why it fails to describe blackbody radiation

at high frequencies. 6+2+2

ÓDyö%Óyò

!Óû˛yàÈÙÈÜ˛

ˆÎÈÙÈˆÜ˛y Ï̂öy ˛˛õÑyã˛!ê˛ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyÄ ≠ 2×5=10

1– ≤ÃyÎ˚ !fliÓ˚ ≤Ã!e´Î˚y Ó°ˆÏï˛ Ü˛# ˆÓyˆÏé˛y⁄

2– ~Ü˛!ê˛ ÓœƒyÜ˛ Ó!í˛Ó˚ ï˛y˛õüyey 5000 K– ~!ê˛ ˆÜ˛yö‰ ï˛Ó˚D˜ÏòˆÏâƒ≈

§ÓˆÏã˛ˆÏÎ˚ ˆÓ!¢ !Ó!Ü˛Ó˚î Ü˛ˆÏÓ˚ñ ï˛y !öî≈Î˚ Ü˛ˆÏÓ˚y– S!ÓˆÏöÓ˚ ô &ÓÜ˛

b = 2.898×10–3mK ˆòÄÎ˚y xyˆÏåÈV

3– § Ï̂üy£è ≤Ã!e´Î˚yÎ˚ xyò¢≈ àƒy§ Ü˛ï,≈̨ Ü˛ Ü,̨ ï˛Ü˛y Ï̂Î≈Ó˚ Ó˚y!¢üy°y !öî≈Î˚

Ü˛ˆÏÓ˚y–

4– ï˛y˛õ#Î˚ •z!Oö Ü˛#⁄ 100% Ü˛ü≈ò«˛ï˛y §¡õß¨ ˆÜ˛yˆÏöy Ü˛yˆÏö≈y

•z!Oö ˛õ!Ó˚Ü˛“öy Ü˛Ó˚y !Ü˛ §Ω˛Ó⁄ 1+1

5– ~öê˛Δ!˛õ Ó,!k˛Ó˚ ö#!ï˛ Óƒyáƒy Ü˛ˆÏÓ˚y–

6– àƒy§ xî%=!°Ó˚ !ï˛ö!ê˛ à!ï˛ˆÏÓˆÏàÓ˚ Ó˚y!¢üy°y ˆ°ˆÏáy ~ÓÇ

ï˛yˆÏòÓ˚ üˆÏôƒ §¡õÜ≈˛ ˆ°ˆÏáy– 1+1

7– Ü,˛£èÓ› !Ó!Ü˛Ó˚ˆÏîÓ˚ Óî≈y°# Ó^ˇê˛ö §¡õ!Ü≈˛ï˛ !û˛ˆÏöÓ˚ §Ó˚î §)e

~ÓÇ !û˛ˆÏöÓ˚ Ó^ˇê˛ö §)e ˆ°ˆÏáy– 1+1
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8– ~öy!ç≈Ó˚ •zÜ%̨ •z̨ õy!ê≈̨ ¢ö xy•zö Ü˛#û˛y Ï̂Ó !m˛õÓ˚üyî% àƒy Ï̂§Ó˚ ˆüy°yÓ˚

!ö!ò≈‹T ï˛y˛õüyey Sô &ÓÜ˛ xyÎ˚ï˛ˆÏöV !öô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ÓƒÓ•*ï˛ •Î˚

ï˛y Óî≈öy Ü˛ˆÏÓ˚y–

!Óû˛yàÈÙÈá

ˆÎÈÙÈˆÜ˛y Ï̂öy ã˛yÓ˚!ê˛ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyÄ ≠ 5×4=20

9– SÜ˛V ï˛y˛õà!ï˛!ÓòƒyÓ˚ ≤ÃÌü §)ˆÏeÓ˚ Óƒyáƒy Ü˛ˆÏÓ˚y ~ÓÇ §ˆÏüy£è

Ä Ó˚&k˛ï˛y˛õ ≤Ã!e´Î˚yÓ˚ ˆ«˛ˆÏe ~!ê˛ xyˆÏ°yã˛öy Ü˛ˆÏÓ˚y–

SáV ï˛y˛õà!ï˛!ÓòƒyÓ˚ ≤ÃÌü §)ˆÏeÓ˚ ï˛yÍ˛õÎ≈ ˆ°ˆÏáy–

S1+1+1V+2

10– ~Ü˛ ˆüy° xyò¢≈ àƒyˆÏ§Ó˚ ˆ«˛ˆÏe ˆòáyÄ ˆÎ ,p vC C R 

ˆÎáyˆÏö ≤Ãï˛#Ü˛=!° ≤Ãã˛!°ï˛ xÌ≈ Ó•ö Ü˛ˆÏÓ˚–

11– ~Ü˛!ê˛ àƒyˆÏ§Ó˚ •zöû˛y§≈ö ï˛y˛õüyey 600K– Î!ò àƒy§!ê˛ 700K

ï˛y˛õüyeyÎ˚ ÷Ó˚& Ü˛ Ï̂Ó˚ ~ÓÇ ~Ü˛!ê˛ ç%°ÈÙÈÌü§ö §¡±§yÓ˚̂ ÏîÓ˚ üôƒ

!òˆÏÎ˚ ÎyÎ˚ñ ï˛ˆÏÓ Óƒyáƒy Ü˛ˆÏÓ˚y ~!ê˛ ë˛y[˛y •ˆÏÓñ öy!Ü˛ àÓ˚ü •ˆÏÓ–

Î!ò §•à 0.15   K/atm ~ÓÇ ã˛y˛õ 30 atm myÓ˚y

˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚ñ ï˛ˆÏÓ ï˛y˛õüyeyÓ˚ ˛õ!Ó˚Óï≈˛ö !öî≈Î˚ Ü˛ˆÏÓ˚y– ˆÜ˛ö

ç%°ÈÙÈÌü§ö ≤Ãû˛yÓ!ê˛ xyò¢≈ àƒyˆÏ§Ó˚ çöƒ ≤ÃˆÏÎ˚yçƒ öÎ˚⁄

3+2

12– üƒy:ÄˆÏÎ ˚ˆ Ï°Ó˚ ï˛y ˛õàï˛#Î ˚ §¡õÜ≈ ˛ §ü)• ÓƒÓ•yÓ˚ Ü˛ˆ ÏÓ ˚

Üœ̨ !§Î˚y§ÈÙÈÜœ̨ ƒyˆÏ˛õÓ˚ö §ü#Ü˛Ó˚î!ê˛ ≤Ã!ï˛¤˛y Ü˛ˆÏÓ˚y–

13– SÜ˛V àƒy§ xî%=!°Ó˚ à!ï˛Ó˚ ˆ«˛ˆÏe üƒy:ÄˆÏÎ˚ˆÏ°Ó˚ à!ï˛ˆÏÓà

Ó^ˇê˛ö §)e!ê˛ ˆ°ˆÏáy–
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