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Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Explain the factors which govern the efficiency of a 

heat engine. Illustrate your answer with reference to a 

Carnot cycle. Which is more effective way to increase 

the efficiency of a Carnot engine : to increase T1 

keeping T2 constant : or to decrease T2 keeping T1 

constant ? Give reasons. 

rki batu dh {kerk dks izHkkfor djus okys dkjdksa dk o.kZu 

dhft,A vius mŸkj dh O;k[;k dkuksZV batu ds lUnHkZ esa 

dhft,A ,d dkuksZV batu dh {kerk dks c<+kus dk izHkkoh 

rjhdk dkSu&lk gksxk % 
2

T  dks fLFkj j[kdj 
1

T  dks c<+kuk] 

;k % 
1

T  dks fLFkj j[kdj 
2

T  dks ?kVkukA dkj.k crkb,A 

2. What is meant by critical temperature ? Describe any 

two methods to produce temperature near absolute 

zero. 

Økafrd rkieku D;k gS \ ije ‘kwU; ds vklikl dk rkieku 

mRié djus dh fdUgha nks fof/k;ksa dk o.kZu dhft,A 

3. Starting from the Maxwell velocity distribution 

equation, derive the expressions for most-probable 

velocity, average velocity and root-mean square 

velocity. 
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eSDlosy osx foHkktu lehdj.k ls izkjEHk djrs gq,] 

vf/kdre izlaHkkO; osx]vkSlr osx] oxZ&ek/; ewy osx ds fy, 

lw= fudkfy,A 

4. Derive an expression for the coefficient of viscosity of 

a gas on the basis of kinetic theory of the gases. How 

does the quantity depend on temperature and pressure ? 

xSlksa ds xR;kRed fl)kUr ds vk/kkj ij ‘;kurk xq.kkad dk 

lw= fudkfy,A ;g xq.kkad fdl rjg ls rkieku ,oa nkc ij 

fuHkZj djrk gS] le>kb,A 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x; s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Discuss Second Law of Thermodynamics. Give the 

Kelvin-Planck and Clausius statement of Second Law 

of Thermodynamics. 

Å”ekxfrdh ds f}rh; fu;e dk o.kZu dhft,A bldh 

dsfYou&Iykad rFkk Dykfl;l }kjk nh x;h ifjHkk”kk,¡ 

nhft,A 
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2. Compare the basic postulates of Maxwell-Boltzmann, 

Bose-Einstein and Fermi-Dirac statistics. 

eSDlosy&cksYV~teku] cksl&vkbaLVhu rFkk QehZ&fMjkd 

lkaf[;dh dh ewy vo/kkj.kkvksa dh rqyuk dhft,A 

3. Describe the method of production of low temperature 

by adiabatic demagnetization of a paramagnetic salt. 

,d ijkpqEcdh; yo.k esa #)ks”e fopqEcdu }kjk fuEu 

rkieku izkIr djus dh fof/k dk o.kZu dhft,A 

4. Define phase space and ensembles. 

dyk vkdk’k rFkk ,UlsEcy dks ifjHkkf”kr dhft,A 

5. Derive the Boltzmann‟s statistical relation for entropy 

 lo gs k  . 

cksYV~teku ds ,UVªkWih ds fy, lkaf[;dh; lEcU/k 

 lo gs k   dks izkIr dhft,A 

6. Two Carnot engines A and B operate in series. The 

first one A, receives heat at 900 K and rejects to 

reservoir at temperature T K. The second engine B 

receives the heat rejected by the first engine and in turn 

rejects to a heat reservoir at 400 K. Determine T when 

the work outputs of two engines are similar. 

nks dkuksZV batu A vkSj B Js.kh esa dke dj jgs gSaA igyk 

batu A, 900 K ij Å”ek izkIr djrk gS rFkk rkieku T K 

ij xqfgdk dks Å”ek voeksfpr djrk gSA nwljk batu B, 

igys batu }kjk voeksfpr Å”ek dks izkIr djrk gS rFkk 

400 K ij xqfgdk dks Å”ek voeksfpr djrk gSA ;fn nksuksa 

batuksa }kjk cjkcj dk;Z fd;k x;k gks] rks T dk eku 

fudkfy,A 
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7. One gram mole of a perfect gas expands isothermally 

to four times its initial volume. Calculate the change in 

its entropy, in terms of gas constant R. 

vkn’kZ xSl dk ,d xzke eksy] lerkih; voLFkk esa vius 

izkjafHkd vk;ru dk pkj xquk QSyrk gSA ,UVªkWih esa vUrj dk 

eku xSl fLFkjkad ds inksa esa fudkfy,A  

8. Find the ratio of the root mean square velocity to 

average velocity for an assembly of two molecules, 

one with a speed of 3 m/s and the other with a speed of 

5 m/s. 

nks v.kqvksa ds lewg ds fy, oxZ&ek/; ewy osx rFkk vkSlr 

osx dk vuqikr fudkfy,] tc dh igys v.kq dh pky 

3 m/s rFkk nwljs v.kq dh pky 5 m/s gSA 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gS aA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct option : 

lgh fodYi pqfu, % 

1. For metals the average velocity v  of free electrons at 

absolute zero in terms of Fermi velocity 
F

v  is : 

(a) F

4

3
v v   



 [ 6 ] S-17 

 (A-27)  

(b) 
F

3

4
v v   

(c) 
F

2

3
v v   

(d) 
F

3

2
v v   

/kkrqvksa ds fy,] QehZ ÅtkZ 
F

v
 
ds inksa esa bysDVªkWu dk 

vkSlr osx v  fuEu esa ls D;k gksxk \ 

¼v½ 
F

4

3
v v  

¼c½ 
F

3

4
v v  

¼l½ 
F

2

3
v v  

¼n½ 
F

3

2
v v  

2. The efficiency of all reversible heat engines operating 

between the same heat reservoirs is : 

(a) same 

(b) independent of the nature of working substance 

(c) independent of the amount of working substance 

(d) All of the mentioned 

lHkh O;qRØe.kh; rki batuksa dh n{krk] tks fd leku rki 

xqfgdkvksa ds chp dk;Z dj jgs gksa % 

¼v½ ,d leku gksxh 
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¼c½ dk;Zjr inkFkZ dh izd`fr ij fuHkZj ugha djsxh 

¼l½ dk;Zjr inkFkZ dh ek=k ij fuHkZj ugha djsxh 

¼n½ mi;qZDr lHkh 

3. A gas behaves as an ideal gas at : 

(a) Low pressure and high temperature 

(b) Low pressuire and low temperature 

(c) High pressure and low temperature 

(d) High pressure and high temperature 

,d xSl vkn’kZ XkSl dh rjg O;ogkj djsxh % 

¼v½ de nkc vkSj mPp rki ij 

¼c½ de nkc vkSj de rki ij 

¼l½ mPp nkc vkSj de rki ij 

¼n½ mPp nkc vkSj mPp rki ij 

4. A bulb contains one mole of hydrogen mixed with one 

mole of oxygen at temperature T. The ratio of r.m.s. 

values of velocity of hydrogen molecules to that of 

oxygen molecules is : 

(a) 1 : 16 

(b) 1 : 4 

(c) 4 : 1 

(d) 16 : 1 

,d ik= esa ,d eksy gkbMªkstu rFkk ,d eksy vkWDlhtu T  

rkieku ij fefJr dh tkrh gSA gkbMªkstu vkSj vkWDlhtu 

dh oxZ&ek/; ewy osx dk vuqikr gksxk % 

¼v½ 1 % 16 
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¼c½ 1 % 4 

¼l½ 4 % 1 

¼n½ 16 % 1 

5. Viscosity is ...... transfer. 

(a) Energy 

(b) Mass 

(c) Momentum 

(d) Force 

‘;kurk 
--------------

 dk LFkkukarj.k gSA 

¼v½ mtkZ 

¼c½ nzO;eku 

¼l½ laosx 

¼n½ cy 

6. Which of the following is an irreversible process ? 

(a) Isothermal expansion of a gas 

(b) Passage of current though a resistor 

(c) Joule-Thomson effect 

(d) Extremely slow compression of a spring 

fuEufyf[kr esa ls dkSu&lh ,d vO;qRØe.kh; izfØ;k gS \ 

¼v½ ,d xSl dk lerkih; foLrkj 

¼c½ ,d izfrjks/k ls fo|qr izokfgr gksuk 

¼l½ twy&FkkWelu izHkko 

¼n½ ,d fLaizx dk vfrlw{e xfr ls ladqpu 
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7. If the energy of a quantum harmonic oscillator is 

E
n

n h v , where n = 0, 1, 2, .........,  . The partition 

function of the system of oscillator is : 

(a) T

h v

ke


  

(b) T

h v

ke   

(c) 

T

1

1
k

h v

e 

  

(d) 

T

1

1

h v

ke

  

;fn ,d DokaVe vkorhZ nksfy= dh ÅtkZ E
n

n h v  gks] 

tgk¡  =  0 , 1 , 2 , . . . . . . ,n  ] rks nksfy=ksa ds fudk; dk 

foHkktu Qyu gksxk % 

¼v½ T

h v

ke


 

¼c½ T

h v

ke  

¼l½ 

T

1

1
k

h v

e 

 

¼n½ 

T

1

1

h v

ke
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8. A quasi-static process has main characteristics as it is : 

(a) a stationary process 

(b) an infinitely slow process 

(c) a random process 

(d) a spontaneous process 

,d Doklh&LVsfVd izfØ;k dk eq[; xq.k % 

¼v½ ,d fLFkj izfØ;k 

¼c½ ,d vifjfer ean izfØ;k 

¼l½ ,d ;kn`PN izfØ;k 

¼n½ ,d Lor% izfØ;k 

9. Which of the following is a not a property of the 

system ? 

(a) Temperature 

(b) Pressure 

(c) Specific volume 

(d) Heat 

(e) None of the above 

fuEufyf[kr esa ls dkSu&lk ,d fudk; dk xq.k ugha gS \ 

¼v½ rkieku 

¼c½ nkc 

¼l½ fof’k”V vk;ru 

¼n½ Å”ek 

¼;½ mi;qZDr esa ls dksbZ ugha 
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10. The First Law of Thermodynamics for steady flow : 

(a) accounts for all energy entering and leaving a 

control volume 

(b) is an energy balance for a specified mass of fluid 

(c) is an expression of the conservation of linear 

momentum 

(d) is primarily concerned with heat transfer 

(e) is restricted in its application to perfect gases 

,d vuojr cgko ds fy, Å”ekxfrdh dk izFke fu;e % 

¼v½ ,d fu;a=.k vk;ru esa vkus&tkus okyh lkjh Å”ek ls 

lEc) gS 

¼c½ ,d nzO; ds fo’ks”k nzO;eku ds fy, ÅtkZ dk lkeatL; 

¼l½ laosx laj{k.k dk ,d Qyu 

¼n½ izkjfEHkd :i ls Å”ek ifjorZu ls lac) 

¼;½ blds mi;ksx esa flQZ vkn’kZ xSlksa rd gh lhfer gS 
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