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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  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  vad fu/kkZfjr gSaA 

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

gSaA 

1. Explain the concept of Thermal Energy of a system 

and formulate the First Law of Thermodynamics. Also 

explain its physical significance. For an ideal gas, 

prove thermodynamically that : 

C C Rp v  

where symbols have their usual meaning. 

Å”ek mtkZ ladYiuk dk o.kZu dhft;s rFkk Å”ekxfrdh ds 

izFke fu;e dh O;k[;k dhft;sA bldk D;k HkkSfrd egRo  

gS] le>kb;s \ ,d vkn’kZ xSl ds fy, flf) dhft, fd % 

C C Rp v  

tgk¡ ladsrksa dk izpfyr vFkZ gSA 

2. Discuss briefly about the various methods for 

producing very low temperature. 

vfr fuEu rkieku mRiUu djus dh fofHkUu fof/k;ksa dk la{ksi 

esa o.kZu dhft;sA 

3. Show that the number of molecules in a cell of energy 

i
 in the equilibrium state is given by : 

TA
i

k
in e   

where A is a constant. 
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n’kkZb, fd] lkE; fLFkfr;ksa esa] ,d i  okys ÅtkZ d{k esa] 

v.kqvksa dh la[;k % 

TA
i

k
in e  gksxhA 

tgk¡ A ,d fLFkjkad gSA 

4. Apply Bose-Einstein statistics to Photon gas and hence 

derive the Planck‟s law for the spectral distribution of 

energy in black-body radiations. 

QksVksu xSl ij cksl&vkbaLVhu lkaf[;dh dk vuqiz;ksx 

dhft;sA ,d d`f”.kdk fofdj.k ds fy, Iykad fu;e dks fl) 

dhft;sA 

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 Claussius 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;sA 
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2. Define micro state and macro state and explain the 

difference between them. 

lw{e voLFkk rFkk LFkwy voLFkk dks ifjHkkf”kr dhft;s rFkk 

muds chp dk varj le>kb,A 

3. State and prove the law of equipartition of energy. 

ÅtkZ lafoHkktu fu;e dks ifjHkkf”kr rFkk fl) dhft,A 

4. Compare the basic postulates of Maxwell-Boltzmann, 

Bose-Einstein and Fermi-Diract statistics. 

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

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

5. The efficiency of a Carnot‟s cycle is 1/6. If on 

reducing the temperature of the sink by 65°C, the 

efficiency becomes 1/3, find the initial and final 

temperature between which the cycle is working. 

,d dkuksZV pØ dh n{krk 1@6 gSA flad rkieku dks 65°C 

?kVkus ij n{krk 1@3 gks tkrh gSA izkjfEHkd rFkk vafre 

rkieku dk vkdyu dhft, ftuds chp esa mi;qZä pØ 

dk;Z dj jgk FkkA 

6. Assume that tungsten having density 19.3 gm/cc and 

183.8 atomic weight, there are two free electrons per 

atom. Calculate the electron density and the 

corresponding Fermi energy. 

VaxLVu dk ?kuRo 19-3 gm/cc rFkk ijek.kq Hkkj 183-8 gSA 

blds ,d ijek.kq esa nks eqä bysDVªkWuksa dks ekurs gq, 

bysDVªkWu ÅtkZ rFkk QehZ ÅtkZ dk eku fudkfy,A 



 [ 5 ] PH–05 

B-53 P. T. O. 

7. Obtain an expression for the entropy of a perfect gas. 

,d vkn’kZ xSl dh ,UVªkWih ds fy, mi;qä expression 

izkIr dhft;sA 

8. At what temperature will the average speed of 

molecules of hydrogen gas doubles the speed of 

molecules of oxygen gas at 300K. 

fdl rkieku ij gkbMªkstu xSl ds v.kqvksa dh vkSlr pky 

vkWDlhtu xSl ds 300K ij vkSlr pky ls nqxuh gks 

tk;sxhA 

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 gSaA 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,A 

1. Which of the following is not the basic property of a 

Fermion ? 

(a) They follow Pauli-Exclusion principle 

(b) They are identical  

(c) Their spin is odd half integral 

(d) Wave functions are isolated 
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fuEufyf[kr esa ls dkSu lk QfeZ;kuksa dk xq.k ugha gS \ 

¼v½ ikmyh fl)kUr dh izfriwfrZ 

¼c½ vHks|rk 

¼l½ fLiu dk fo”ke v/kZ iw.kk±d gksuk 

¼n½ oso QaD’ku dk ,dkdh gksuk 

2. The phenomena of superfluidity is a consequence of : 

(a) B-E statistics 

(b) M-B statistics 

(c) F-D statistics 

(d) None of the above 

vfr&rjyrk fuEu esa ls fdldk ifj.kke gS \ 

¼v½ cksl&vkbaLVhu lkaf[;dh 

¼c½ eSDlosy&cksYV~teku lkaf[;dh 

¼l½ QehZ&fMjkd lkaf[;dh 

¼n½ mi;qZDr esa ls dksbZ ugha 

3. What is the probability that energy state at E = FE  is 

occupied in metals, at a temperature other than 

absolute zero ? 

(a) 0.0 

(b) 0.25 

(c) 0.50 

(d) 1.0 

(e) 1.5 
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fdlh /kkrq esa ije rki ls fHkUu fdlh rkieku ij] ÅtkZ 

Lrj FE E  ds Hkjs gksus dh izkf;drk D;k gksxh \ 

¼v½ 0-0 

¼c½ 0-25 

¼l½ 0-50 

¼n½ 1-0 

¼;½ 1-5 

4. A reversible cycle has the following processes : 

(a) 4 isothermal processes 

(b) 4 adiabatic processes 

(c) 2 isothermal and 2 adiabatic processes 

(d) None of the above 

,d O;qRØe.kh; pØ esa fuEufyf[kr izØe gksrs gSa % 

¼v½ 4 lerkih izØe 

¼c½ 4 #)ks”e izØe 

¼l½ 2 lerkih vkSj 2 #)ks”e izØe 

¼n½ mi;qZDr esa ls dksbZ ugha 

5. On which factor does the average kinetic energy of gas 

molecules depend ? 

(a) Nature of the gas 

(b) Temperature 

(c) Volume 

(d) Mass 
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xSl ds v.kqvksa dh vkSlr xfrt ÅtkZ fdl dkjd ij fuHkZj 

djsxh \ 

¼v½ xSl dh izd`fr 

¼c½ rkieku 

¼l½ vk;ru 

¼n½ nzO;eku 

6. 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 ds oxZ&ek/; ewy osx dk vuqikr gksxk % 

¼v½ 1 % 16 

¼c½ 1 % 4 

¼l½ 4 % 1 

¼n½ 16 % 1 

7. ........ does not require bulk motion. 

(a) Viscosity 

(b) Conduction 

(c) Diffusion 

(d) None of the above 
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----------------
 ds fy, laiw.kZ ifjek.k xfr dh vko’;drk ugha gSA 

¼v½ ‘;kurk 

¼c½ pkyu 

¼l½ QSyko 

¼n½ mi;qZDr esa ls dksbZ ugha 

8. Helium initially at 15°C, expanded to 8 times of its 

volume. If r = 1.66, the fall in temperature will be : 

(a) 231°C 

(b) 216°C 

(c) Temperature will not change 

(d) None of the above 

ghfy;e xSl dk vk;ru] ftldk fd izkjfEHkd rkieku 

15°C Fkk] 8 xquk c<+k;k tkrk gSA ;fn 1.66r ] rks 

rkieku esa deh dk eku gksxk % 

¼v½ 231°C 

¼c½ 216°C 

¼l½ rkieku ugha cnysxk 

¼n½ mi;qZDr esa ls dksbZ ugha 

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

(a) Temperature 

(b) Pressure 

(c) Specific volume 

(d) Heat 

(e) None of the above 
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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 

10. When the heat transfer into a system is more than the 

work transfer out of the system, then : 

(a) the internal energy of the system remains constant 

(b) the internal energy of the system decreases 

(c) the internal energy of the system increases 

(d) None of the above 

;fn ,d fudk; ds vUnj Å”ek ifjorZu] fudk; ds ckgj 

dks dk;Z ifjorZu ls T;knk gks] rks % 

¼v½ fudk; dh vkarfjd ÅtkZ fLFkj jgrh gS 

¼c½ fudk; dh vkarfjd ÅtkZ ?kVrh gS 

¼l½ fudk; dh vkarfjd ÅtkZ c<+rh gS 

¼n½ mi;qZDr esa ls dksbZ ugha 
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