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THERMODYNAMICS Ist LAW 
 

Å"ekxfrdh izFke fu;e (Thermodynamics Ist Law) 
 

 
 Marked Questions may have for Revision Questions. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : SUBJECTIVE QUESTIONS 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (A) : Basic definitions  

[k.M (A) : ewy ifjHkk"kk  

A-1. Categorize these properties into state and path functions.   
 (a) Internal energy (b) Volume  (c) Heat   (d) Enthalpy 
 (e) Temperature (f) Work   (g) Molar heat capacity 

 fuEu xq.kksa dks voLFkk Qyu rFkk iFk Qyu esa oxhZdr̀ dhft,A 

 (a) vkarfjd mtkZ  (b) vk;ru  (c) Å"ek   (d) ,UFkSYih 

 (e) rkieku  (f) dk;Z   (g) eksyj Å"ek /kkfjrk 

Ans. State function : (a) (b) (d) (e)   ;  Path function : (c) (f) (g) 

mÙkj- voLFkk Qyu : (a) (b) (d) (e)   ;  iFk Qyu : (c) (f) (g)  

Sol. State function depends on the state of the system and path function depends on path which a system 
follow. 

gy. voLFkk Qyu fudk; dh voLFkk ij fuHkZj djrk gS rFkk iFk Qyu iFk ij fuHkZj djrk gSA ftldk fudk; ikyu 

djrk gSA  
 

A-2. Categorize these properties into extensive and intensive  
 (a) Temperature (b) Internal energy (c) Heat  (d) Density 
 (e) Molar volume (f) molar enthalpy (g) viscosity 

 fuEu xq.kksa dks ek=kkRed xq.kksa rFkk ek=kk Lora=k xq.kksa esa oxhZd̀r dhft,A 

 (a) rkieku  (b) vkarfjd ÅtkZ  (c) Å"ek  (d) ?kuRo 

 (e) eksyj vk;ru  (f) eksyj Å"ek  (g) ';kurk 

Ans. Extensive Property : (b) (c) ; Intensive Property : (a) (d) (e) (f) (g)  

mÙkj- ek=kkRed xq.k : (b) (c) ; ek=kk Lora=k xq.k : (a) (d) (e) (f) (g) 

Sol. Extensive property depends on size or mass of the system while intensive property is independent on 
size or mass of the system. 

gy- ek=kkRed xq.k fudk; ds vkdkj ;k nzO;eku ij fuHkZj djrs gaS tcfd ek=kk Lora=k xq.k fudk; ds  vkdkj o nzO;eku 

ij fuHkZj ugha djrs gaSA 
 

A-3.^ Identify the state functions and path functions.  
 (a) The potential energy of a book in shelf.  
 (b) The heat evolved when a cube of sugar is oxidized to CO2(g) and H2O(g).  
 (c) The work accomplished in burning a litre of gasoline.  

 voLFkk Qyu rFkk iFk Qyu dks igpkfu;sA 

 (a) vyekjh esa iqLrd dh foHko ÅtkZA 

 (b) tc 'kdZjk (sugar) dk ,d ?ku (cube) CO2(g) rFkk H2O(g) esa vkDWlhÑr gksrk gS rc mRlftZr Å"ek 

 (c) 1 yhVj xSlksyhu ds ngu esa fd;k x;k dk;ZA 
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Sol. (a) Potential energy is state function.  
 (b) Heat is a path function because a part of it may be used in work.  
 (c) Work is not a state function.  

gy- (a) fLFkfrt ÅtkZ voLFkk Qyu gSA 

 (b) Å"ek ,d iFk Qyu gS D;ksafd bldk ,d Hkkx dk;Z esa ç;qDr gks ldrk gSA  

 (c) dk;Z voLFkk Qyu ugha gSA  

 

Section (B) : Thermodynamics processes & graph  

[k.M (B) : Å"ekxfrdh izØe rFkk xzkQ 
 Draw the P-V diagram for the following cyclic processes 

 fuEu pØh; çØe ds fy, P-V vkjs[k cukb;sA 

B-1. Isothermal expansion from state A to B, isochoric pressure increment from B to C, isothermal 

contraction from C to D, isobaric contraction from D  A.  
 voLFkk A ls B rd lerkih; çlkj] B ls C rd levk;rfud nkc esa o`f)]C ls D rd lerkih; ladqpu] D ls A 

rd lenkch; ladqpu  

Sol.     

 

B-2. Isobaric expansion from A  B, isochoric pressure increase from B  C, isobaric compression from C 

 D, isochoric pressure drop from D  A.  
 A ls B rd lenkch; çlkj] B ls C rd levk;rfud nkc esa o`f)] C ls D rd lenkch; lEihMu] D ls A rd 

levk;rfud nkc esa dehA 

Sol. 

 

 

 

B-3. Isobaric expansion from A  B, isochoric pressure drop from B  C, isothermal compression C  A.  

 A ls B rd lenkch; çlkj] B ls C rd levk;rfud nkc esa deh] C ls A rd lerkih; lEihM+uA   

Sol.  

 

 

 

Section (C) : Work calculation  

[k.M (C) : dk;Z dh x.kuk  

C-1.^ Calculate the work done by 0.1 mole of a gas at 270 C to double its volume at constant pressure (in 
isobaric process) (R = 2 cal mol–1 K–1)  

 fu;r nkc ¼lenkch; izØe esa½ ij xSl dk vk;ru nqxuk djus ds fy, 27ºC  rki ij blds 0.1 eksy }kjk fd;k 

x;k dk;Z ifjdfyr dhft,A (R = 2 cal mol–1 K–1)  

Ans. 60 cal.  

Sol.  1 1
2

2 2 2

V T V 300
T 600 T 300

V T 2V T
          

 W = – PV = nRT     W = – 0.1 × 2 × 300 = –60 cal.  
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C-2. Calculate the work done during isothermal reversible expansion of one mole ideal gas from 10 atm to 1 
atm at 300 K.   

 300 K rki ij 10 atm ls 1 atm rd ,d eksy vkn'kZ xSl ds lerkih; mRØe.kh; çlkj ds nkSjku fd;k x;k dk;Z 

ifjdfyr dhft,A  

Ans. – 5744.4 J  

Sol. Given that:  fn;k gS% 

 P1 = 10 atm, P2 = 1 atm, T = 300 K, n = 1  
 R = 8.314 J/K/mol  
 Now, by using  

 ç;qDr djus ij 

 W = – 2.303 nRT log10  2

1

P

P
 

 = –2.303 × 1 × 8.314 × 300 log10  
1

10
 

 W = –5744.1 Joule  
 

C-3. At 25ºC, a 0.01 mole sample of a gas is compressed in volume from 4.0 L to 1.0 L at constant 
temperature. What is work done for this process if the external pressure is 4.0 bar ?  

 25ºC ij 0.01 eksy xSl ds ,d uewus dks fu;r rki ij 4.0 L ls 1.0 L vk;ru rd laihfMr fd;k tkrk gSA ;fn 

cká nkc 4.0 ckj gS rks bl çØe ds fy, fd;k x;k dk;Z fdruk gS \  

Ans. 1.2 × 103 J 

Sol. W = – Pext ckg~; (V2 – V1) = – 4 (1 – 4) bar.L = 1.2 × 103 J  

 

Section (D) : Heat & Internal energy 

[k.M (D) : Å"ek rFkk vkUrfjd ÅtkZ  

D-1.^ Calculate the heat necessary to raise the temperature of 60 g of aluminimum from 35ºC to 55ºC. Molar 
heat capacity of Al is 24 mole–1 K–1.   

 60 xzke ,Y;qfefu;e ds rki dks 35°C ls 55°C c<+kus ds fy, vko';d Å"ek ifjdfyr dhft,A Al dh eksyj m"ek 

/kkfjrk 24 mole–1 K–1 gSA    

Ans. 1.066 kJ  

Sol. q = nCT = 
60

27

 
 
 

× 24 × (55 – 35) = 1066 J = 1.066 kJ  

 
D-2.^ In a container, two mole of a diatomic ideal gas is allowed to expand against 1 atm pressure & volume 

change from 2 litre to 5 litre isobarically then calculate change in internal enrgy.   

 ,d ik=k esa 2 eksy f}ijek.kqd vkn'kZ xSl 1 atm nkc o vk;ru ds fo:) izlkfjr gksrh gSA ftlls xSl es 2 ls 5 

yhVj rd lenkch; :i ls ifjorZu vk tkrk gS rks vkUrfjd ÅtkZ es ifjorZu dh x.kuk dhft,A  

Ans. 760 J  

Sol. U = nCVdT = n × 
fR

2
(T2 – T1)  

 = 
5

nR
2

2 2 1 1P V P V

nR nR

 
 

 
= 

5

2
 (P2V2 – P1V1) = 

5

2
× P(V2 – V1)  

 = 
5

2
× 1 × (5 – 2) = 

3 5

2


× 101.325 = 760 J  

 

Section (E) : First law of thermodynamics  

[k.M (E) : Å"ekxfrdh dk izFke fu;e  

E-1. The work done by a system is 8 joule, when 40 joule heat is supplied to it. What is the increase in 
internal energy of system.  

 ,d fudk; }kjk fd;k x;k dk;Z 8 twy gS, tc fudk; dks 40 twy Å"ek nh tkrh gS] rc fudk; dh vkUrfjd ÅtkZ 

esa o`f) D;k gksxh \  
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Ans.  32 J  
Sol. q = 40 J  

 W = –8 J (work done by the system) ¼fudk; }kjk fd;k x;k½ 

 U = q + w = 40 – 8 = 32 J  
 
E-2. A gas expands from 2 L to 6 L against a constant pressure of 0.5 atm on absorbing 200 J of heat. 

Calculate the change in internal energy. 

 200 twy Å"ek vo'kksf"kr djus ij 0.5 atm fu;r nkc ds fo#) ,d xSl 2L ls 6 L rd çlkfjr gksrh gS rks 

vkUrfjd ÅtkZ esa ifjorZu Kkr dhft,A  

Ans.  – 2.6 J  

Sol. U = q + w  
       = 200 J – 0.5 atm (62 – 22)  
       = 200 J – 2 L atm  
       = 200 J – 2 × 101.3 J (1 L atm = 101.3 J) 
       = – 2.6 J  
 

Section (F) : Adiabatic, isothermal, polytropic & free expansion processes  

[k.M (F) : :)ks"e lerkih; izØe] ikWyhVªksfid rFkk eqDr çlkj çØe 

F-1. One mole of an ideal monoatomic gas 
5

3

 
  
 

 is mixed with one mole of a diatomic gas
7

5

 
  
 

.  

( denotes the ratio of specific heat at constant pressure, to that at constant volume) find  for the 
mixture?  

 vkn'kZ ,d ijek.kqd xSl 
5

3

 
  
 

dk ,d eksy, f}ijek.kqd xSl 
7

5

 
  
 

ds ,d eksy esa fefJr fd;k x;k gS  

( fu;r nkc rFkk fu;r vk;ru ij fof'k"V Å"ekvksa dk vuqikr O;Dr djrk gSA) feJ.k ds fy,  dh x.kuk djksA  

Ans. 
3

2
  

Sol. mix = Pmix

Vmix

C

C
= 

5 7
1 R 1 R

2 2
3 5

1 1 R
2 2

  

  

= 
3

2
.  

 

F-2.^ A piston freely move in a insulated cylinder from volume 5 lit to 10 lit then calculate work done & heat 
during this expansion.   

 ,d jks/kh flys.Mj esa ,d fiLVu 5 ls 10 yhVj vk;ru rd eqDr :i ls ?kwerk gS rc blds izlkj ds nkSjku fd;s 

x;s dk;Z rFkk m"ek dh x.kuk dhft,A 

Ans. W = 0 ; q = 0  

Sol.   process is of free expansion 
 so, W = 0 , q = 0   

gy-  izØe eqDr izlkj esa gS  

 blfy,] W = 0 , q = 0  

 

Section (G) : Enthalpy  

[k.M (G) : ,UFkSYih  
G-1.^ If 1.0 kcal of heat is added to 1.2 L of O2 (consider real gas) in a cylinder at constant pressure of 1 atm, 

the volume increases to 1.5 L. Calculate U and H of the process. (1 L-atm = 100 J, 1 cal = 4.2 J)  

 ;fn 1 atm  fu;r nkc ij ,d flys.Mj esa O2 (okLrfod xSl ekusa) ds 1.2 L dks 1.0 kcal Å"ek nh tk,] rks vk;ru 

esa 1.5 L rd of̀) gks tkrh gSA izØe ds fy, U o H ifjdfyr dhft,A (1 L-atm = 100 J, 1 cal = 4.2 J)  

Ans. U = 4170 J, H = 1 kcal  

Sol. H = heat added at constant pressure = 1 kcal 

 H = fu;r nkc ij nh xbZ Å"ek = 1 kcal 
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  U = q + W 
  W = – Pext (V2 – V1) = – 1 (1.5 – 1.2) = – 0.3 L-atm = – 30 J 
      = – 30 J 

  U = 4200 – 30 = 4170 J  
 
G-2.^ 10 g of argon gas is compressed isothermally and reversibly at a temperature of 27ºC from 10 L to 5L. 

Calculate enthalpy change. Assume ideal behaviour (H) for this process R = 2.0 cal K–1 mol–1. log102 = 

0.30 (Atomic mass of Ar = 40)  
 27ºC rki ij 10 xzke vkxZu xSl lerkih; rFkk mRØe.kh; :i ls 10 L ls 5L rd lEihM+r gksrh gS rks bl çØe 

ds fy, vkn'kZ O;ogkj ekurs gq, ,UFkSYih esa ifjorZu (H) Kkr dhft,A R = 2.0 cal K–1 mol–1. log102 = 0.30  

 ¼Ar dk vkf.od æO;eku = 40½  

Ans. Zero ('kwU;)  

Sol. For reversible isothermal compression, ( U = 0)  
 Also at constant temperature  
  PV = constant 

  H = U + (PV) = 0 + 0 = 0  

Sol. mRØe.kh; lerkih; lEihM+u ds fy,] ( U = 0) 

 fu;r rki ij Hkh 

  PV = ¼fu;r½ 

  H = U + (PV) = 0 + 0 = 0  
 

Section (H) : Phase transition 

[k.M (H) : LkaØe.k voLFkk 

H-1. What is U when 2.0 mole of liquid water vaporises at 100ºC ? The heat of vaporisation (H vap.) of 
water at 100ºC is 40.66 KJmol–1. 

 U D;k gS tc 100ºC ij nzo ty ds 2.0 eksy okf"ir gksrs gSaA 100ºC ij ty ds ok"ihdj.k dh Å"ek ¼Hok"iu½ 

40.66 KJmol1 gSA 

Ans. U = 75.12 kJ 

Sol. U = H – (P2V2 – P1V1)  ( V2 >> V1)  

      = H – (P2V2)  H – nRT  

 U = 40.66 × 2 –
2 8.314 373

1000

 
= 75.12 kJ  

 

PART - II : ONLY ONE OPTION CORRECT TYPE  

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE)  
 

Section (A) : Basic definitions  

[k.M (A) : ewy ifjHkk"kk  

A-1. Warming ammonium chloride with sodium hydroxide in a test tube is an example of :  
 (A) Closed system  (B) Isolated system  (C*) Open system  (D) None of these  

 ,d ij[kuyh esa lksfM;e gkbMªksDlkbM ds lkFk veksfu;e DyksjkbM dks xeZ djuk fuEu dk mnkgj.k gSA  

 (A) cUn fudk; dk  (B) foyfxr fudk; dk  (C*) [kqys fudk; dk  (D) buesa ls dksbZ ugha  

Sol Test tube is open to atmosphere.  

 ij[kuyh okrkoj.k esa [kqyh gSA  

 

A-2. Out of boiling point (), entropy (), pH () and e.m.f. of a cell (V), intensive properties are :   
 (A) ,    (B) , ,   (C*) , , V  (D) All of the above  

 DoFkukad (), ,UVªkWih (), pH () rFkk lSy ds fo|qr okgd cy (V), esa ls ek=kk Lora=k xq.k/keZ gS %   

 (A) ,    (B) , ,   (C*) , , V  (D) mijksDr lHkh 

Sol Entropy is extensive property & others are intensive properties. 

 ,UVªkWih ,d ek=kkRed xq.k gS] tcfd vU; lHkh ek=kk Lora=k xq.k gSA  
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A-3. In how many cases, bodies become hot due to mechanical energy losses ?   
 (i) Rub our hands for sometime   (ii) Two vehicles collide with each other  
 (iii) Aeroplane crash    (iv) Sliding of legs on roof surface  
 (v) Transfer of energy from hot body to cold body   

 fuEu esa ls fdrus fudk; ;kaf=kd ÅtkZ u"V gksus ij xeZ gks tk;saxs&  

 (i) dqN le; ds fy, gkFkksa dks vkil esa jxM+uk (ii) nks okguksa dk ,d&nqljs ds lkFk dq.Mfyr gksuk 

 (iii) gokbZ tgkt dk {kfrxzLr gksuk   (iv) [kqjnjh lrg ij iSjksas dks jxM+uk 

 (v) xeZ fudk; ls BaMs fudk; esa ÅtkZ dk LFkkukUrj.k 

 (A) 5   (B*) 4   (C) 3   (D) 2  
Sol. (i), (ii), (iii), (iv)  
 

A-4. Predict the total number of intensive properties :    
 (i) Free energy   (ii) Critical density  (iii) Viscosity  (iv) Specific heat capacity 
 (v) molar heat capacity  (vi) Kinetic energy  (vii) Specific gravity  (viii) Dielectric constant  
 (ix) pH  

 ek=kk LorU=k xq.k/keksZ dh dqy la[;k crkb;sA    

 (i) eqDr ÅtkZ   (ii) ØkfUrd ?kuRo  (iii) ';kurk   (iv) fof'k"V ÅtkZ ?kkfjrk 

 (v) eksyj Å"ek /kkfjrk  (vi) xfrt ÅtkZ   (vii) fof'k"V xq:Rokd"kZ.k  (viii) ijkoS|qrkad 

 (ix) pH  
 (A) 9   (B) 8   (C*) 7   (D) 6  
Sol. (iii), (iv), (v), (vi), (vii), (viii), (ix)   
 

A-5.^ An ideal gas filled at pressure of 2 atm and temp of 300 K, in a balloon is kept in vacuum with in a large 
insulated container. Wall of balloon is punctured then container temperature :  

 (A) Decreases   (B) Increases   (C*) Remain constant  (D) Unpredictable  
 300 K rki o 2 atm nkc ij ,d vkn'kZ xSl dks ,d xqCckjs esa Hkjk tkrk gSA bl xqCckjs dks fuokZr ;qDr cMs+ :)ks"e 

[kkyh ik=k easa j[kk tkrk gSA ;fn xqCckjs dh nhokj esa Nsn dj fn;k tk;s rks ik=k dk rki&   

 (A) ?kVsxk   (B) c<s+xk   (C*) fLFkj jgsxk   (D) Kkr ugh dj ldrs  
 

Section (B) : Thermodynamics processes & graph  

[k.M (B) : Å"ekxfrdh izØe rFkk xzkQ  
B-1. A gaseous system changes from state A (P1, V1, T1) to B (P2, V2, T2), B to C (P3, V3, T3) and finally from 

C to A. The whole process may be called :     
 (A) Reversible process  (B*) Cyclic process (C) Isobaric process  (D) Spontaneous process  

 ,d xSlh; fudk; A (P1, V1, T1)  ls B (P2, V2, T2) voLFkk esa] B  ls C (P3, V3, T3) voLFkk esa rFkk  vUr% esa C ls 

A  voLFkk esa ifjofrZr gksrk gSA lEiw.kZ çØe dgykrk gS% 

 (A) mRØe.kh; çØe  (B*) pØh; çØe  (C) lenkch; çØe (D) Lor% çØe  
 

B-2.^ A well stoppered thermos flask contains some ice cubes. For small time duration, this is an example of 
a-  

 (A) Closed system    (B) Open system 
 (C*) Isolated system    (D) Non-thermodynamic system 

 ,d vPNh rjg cUn FkeZl ¶ykLd esa dqN cQZ ds VqdM+s gSaA de le; vUrjky ds fy, ;g ----------------- mnkgj.k gS   

 (A) cUn fudk; dk    (B) [kqys fudk; dk  

 (C*) foyfxr fudk; dk    (D) ukWu&Å"ekxfrdh; fudk; dk  
 

B-3.^ Five moles of a gas is put through a series of changes as shown graphicallay in a 

cyclic process the A  B, B  C and C  A respectively are  
(A*) Isochoric, Isobaric, Isothermal  
(B) Isobaric, Isochoric, Isothermal 
(C) Isothermal, Isobaric, Isochoric 
(D) Isochoric, Isothermal, Isobaric 

A B

C

Temperature

V
o

lu
m

e
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B-3.^ xSl ds ikWp eksy vkjs[k ds vuqlkj pfØ; çØe ls xqtjrs gSA 

çØe A  B, B  C rFkk C  A Øe'k% gSA 

(A*) levk;rfud]lenkch;]lerkih;  

(B) lenkch;, levk;rfud, lerkih; 

(C) lerkih;, lenkch;, levk;rfud 

(D) levk;rfud, lerkih;, lenkch;  

Sol. A  B, volume is not changing (Isochoric) 

 B  C Isobaric  

 C  A Temperature is constant (Isothermal) 

gy% A  B, vk;ru esa ifjorZu ugh  gksrk gS (levk;rfud) 

 B  C lenkch; 

 C  A rkieku fu;r gSA (lerkih;)  
 

B-4. A cyclic process ABCD is shown in P-V diagram for an ideal gas. Which of the diagram represent the 
same process.   

 vkn'kZ xSl ds fy, P-V xzkQ esa ,d pØh; izØe ABCD n'kkZ;k x;k gSA fuEu esa ls dkSulk xzkQ leku izØe dks 

iznf'kZr djrk gSA   

  

 (A)  (B)    (C*)   (D)     

 

B-5. The P–T graph as given below was observed for a process on an ideal gas, 
which of the following statement is true.  

uhps fn;k P–T xzkQ] vkn'kZ xSl ij ,d izØe ds fy, izsf{kr fd;k x;kA fuEu esa ls 

dkSulk dFku lgh gS&  

(A) w = +ve, H = +ve 

(B) w = –ve,  H = – ve  

(C*) w = –ve, H = + ve 

(D) w = +ve, H = –ve  

 

Sol. From graph we know that VB > VA, so expansion has taken place so w will be with –ve sign and H will 

be +ve as both E and (PV) have increased. 

Sol. xzkQ ls] ge tkurs gS fd VB > VA vr% izlkj gksrk gSA tSls gh E rFkk (PV)esa o`f) gksxhwdk _.kkRedfpUg (–) 

rFkkH dk /kukRed fpUg (+) gks tk;sxkA  
 

Section (C) : Work Calculation  

[k.M (C) : dk;Z dh x.kuk  

C-1. A thermodynamic system goes from states (i) P1, V to 2P1, V (ii) P, V1 to P, 2V1. Then work done in the 
two cases is  

 (A) Zero, Zero  (B*) Zero, – PV1  (C) – PV1, Zero   (D) –PV1, –P1V1 
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 ,d Å"ekxfrdh; fudk; (i) P1, V ls 2P1, V (ii) P, V1 ls P, 2V1 voLFkk esa tkrk gSA rks nksuks fLFkfr;ksa esa fd;k 

x;k dk;Z gSA 

 (A) 'kwU;] 'kwU;  (B*) 'kwU;, – PV1  (C) – PV1, 'kwU;  (D) –PV1, –P1V1 

Sol. case  (i) V = 0, W = 0  

 fLFkfr (i) V = 0, W = 0  

 case (ii)  P = constant, W = – P(2V1 –V1) = – PV1  

 fLFkfr (ii)  P = fu;r, W = – P(2V1 –V1) = – PV1  

 
C-2.^ The work done in ergs for the reversible expansion of one mole of an ideal gas from a volume of 10 

litres to 20 litres at 25ºC is :  

 25ºC ij ,d eksy vkn'kZ xSl ds vk;ru dks mRØe.kh; :i ls 10 yhVj ls 20 yhVj rd çlkfjr fd;k tkrk gSa 

rks fd;k x;k dk;Z vxZ esa gksxkA  

 (A) – 2.303 × 298 × 0.082 log2   (B*) – 298 × 107 × 8.31 × 2.303 log2  
 (C) – 2.303 × 298 × 0.082 log0.5  (D)  – 8.31 × 107 × 298 × 2.303 log0.5  

Sol. W = – 2.303 nRT log  2

1

V

V
 

  = – 2.303 × 1 × 8.314 × 107 × 298 log  
20

10
 

 = – 298 × 107 × 8.314 × 2.303 log 2.  
 
C-3. An ideal gas is taken around the cycle ABCA as shown in P-V diagram. The 

net work done by the gas during the cycle is equal to :  
(A) 12P1V1 

(B) 6P1V1 

(C*) 5P1V1 

(D) P1V1  

 
 
C-3. P-V js[kkfp=k eas n'kkZ;s vuqlkj pfØ; ABCA ds pkjksa vksj ,d vkn'kZ xSl dks fy;k 

tkrk gSaA pØ ds nkSjku fd;k x;k dqy dk;Z cjkcj gSa %  

(A) 12P1V1 

(B) 6P1V1 

(C*) 5P1V1 

(D) P1V1  

 
Sol. Work done by the gas in the cyclic process = Area bounded (ABCA) = 5P1V1  

gy- pfØ; çØe esa xSl }kjk fd;k x;k dk;Z =  lEc) {ks=kQy (ABCA) = 5P1V1  
 

Section (D) : Heat & Internal energy  

[k.M (D) : Å"ek rFkk vkUrfjd ÅtkZ  
D-1.^ For freezing of liquid in a system :  
 (A) q = 0      (B) q > 0 
 (C*) q < 0      (D) q > 0 or q < 0 (depending on the nature of liquid)  

 ,d fudk; esa nzo dks tekus ds fy, % 

 (A) q = 0      (B) q > 0 

 (C*) q < 0      (D) q > 0 ;k q < 0 ¼nzo dh izd̀fr ij fuHkZj djrk gSA½  

 
D-2. For 2 mole of an ideal gas; the relation between Cp & Cv (non-molar) is :   

 2 eksy vkn'kZ xSl ds fy, Cp o Cv (ukWu -eksyj) esa lEcU/k gS :   

 (A*) Cp – Cv = 2R  (B) Cv – Cp = 2R (C) Cp – Cv = R   (D) Cv – Cp = R  
Sol. Cp – Cv = nR for non-molar heat-capacity 
 Cp,m – Cv,m = R for non-molar heat-capacity  
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Sol. Cp – Cv = nR ¼ukWu&eksyj Å"ek /kkfjr ds fy,½  

 Cp,m – Cv,m = R ¼ukWu&eksyj Å"ek /kkfjr ds fy,½  

 

Section (E) : First law of thermodynamics  

[k.M (E) : Å"ekxfrdh dk izFke fu;e  

E-1.^ A system absorb 600J of heat and does work equivalent to 300J on its surroundings. The change in 
internal energy is  

 fudk; 600 twy Å"ek vo'kksf"kr djrk gS rFkk blds ifjos'k ij 300 twy ds cjkcj dk;Z djrk gSA vkUrfjd ÅtkZ 

esa ifjorZu gSA 

 (A*) 300 J  (B) 400 J  (C) 500 J  (D) 600 J  

Sol. We  know that  U Q W   600 ( 300)    

 W = – 300, because the work done by the system. 

gy ge tkurs gS fd U Q W   600 ( 300)   300 J  

 W = – 300, fudk; }kjk fd;k x;k dk;Z gSA  

 
E-2. In an isochoric process the increase in internal energy is 
 (A*) Equal to the heat absorbed  (B) Equal to the heat evolved 
 (C) Equal to the work done  (D) Equal to the sum of the heat evolved and work done 

 levk;rfud çØe esa vkUrfjd ÅtkZ esa o`f) gS % 

 (A*) vo'kksf"kr Å"ek ds cjkcj  (B) mRlftZr Å"ek ds cjkcj 

 (C) fd;s x;s dk;Z ds cjkcj  (D) mRlftZr Å"ek rFkk fd;s x;s dk;Z ds ;ksx ds cjkcj 

Sol.  For isochoric process V = 0, so qv = U   i.e. heat given to a system under constant volume is used up 

in increasing U.  

gy%  levk;rfud çØe ds fy;s V = 0,  vr% qv = U vFkkZr fu;r vk;ru ij fudk; dks nh xbZ Å"ek U dh o`f) ds 

fy;s ç;qDr gksrh gSA  

 
E-3. In an isothermal expansion of an ideal gas. Select wrong statement :  
 (A) there is no change in the temperature of the gas 
 (B) there is no change in the internal energy of the gas 
 (C) the work done by the gas is equal to the heat supplied to the gas 
 (D*) the work done by the gas is equal to the change in its internal energy  

 vkn'kZ xSl ds lerkih izlkj ds fy, xyr dFku pqfu;sA 

 (A) xSl ds rki esa ifjorZu ugha gksxkA 

 (B) xSl dh vkUrfjd ÅtkZ esa ifjorZu ugha gksxkA 

 (C) xSl }kjk fd;k x;k dk;Z] xSl dks nh xbZ Å"ek ds cjkcj gksxkA 

 (D*) xSl }kjk fd;k x;k dk;Z] xSl dh vkUrfjd ÅTkkZ ds ifjorZu ds cjkcj gksxkA 

Sol. In isothermal expansion  lerkih; izlkj esa  

 T = constant fu;r   U = 0  W = Q  

  option (D) is correct. fodYi (D) lgh gSA  

 
E-4.^ A system undergoes a process which absorbed 0.5 kJ of heat and undergoing an expansion against 

external pressure of 1 atm, during the process change in internal energy is 300 J. Then predict the 
change in volume (lit.)   

 ,d ra=k dh izfØ;k esa 0.5 kJ Å"ek vo'kksf"kr gksrh gS bl nkSjku Å"ek 1 atm ckâ; nkc ds fo:) izzlkfjr gksrh gSA 

bl izfØ;k esa vkUrfjd ÅtkZ esa ifjorZu 300 J gS rks vk;ru (yhVj) esa ifjorZu Kkr dhft,A  

 (A) 1   (B*) 2   (C) 3   (D) 4  

Sol. U = q + w = q – Pext(V2 – V1)  
 

 300 = 500 – 1(V) × 100 

 V = 
500 300

100


= 2 lit.  
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Sol. U = q + w = q – Pckâ; (V2 – V1)  
 

 300 = 500 – 1(V) × 100 

 V = 
500 300

100


 = 2 lit.  

 

E-5. When two moles of Hydrogen atoms join together to form a mole of hydrogen molecules in a closed 
rigid vessel with diathermic walls.  

   H (g) + H (g)  H2 (g)   

 (A) w < 0  (B*) U = negative (C) qsystem = positive (D) qsurrounding = negative  

 tc f}rkih; nhokjksa ;qDr ,d cUn n`<+ ik=k esas nks eksy gkbMªkstu ijek.kq vkil esa tqM+dj ,d eksy gkbMªkstu v.kq 

cukrs gS rks   

   H (g) + H (g)  H2 (g)   

 (A) w < 0  (B*) U = _.kkRed (C) qfudk; = /kukRed (D) qifjos'k = _.kkRed  

 
Section (F) : Adiabatic, isothermal, polytropic & free expansion processes  

[k.M (F) : :)ks"e lerkih; izØe] ikWyhVªksfid rFkk eqDr çlkj çØe 
F-1. The temperature of the system decreases in an   
 (A) Adiabatic compression   (B) Isothermal compression 
 (C) Isothermal expansion   (D*) Adiabatic expansion 

 fudk; dk rkieku fuEUk esa ls fdlesa ?kVrk gS \ 

 (A) :)ks"e lEihM+u esa    (B) lerkih; lEihM+u esa  

 (C) lerkih; çlkj esa     (D*) :)ks"e çlkj esa 

Sol. When a real gas is forced through a porous plug into a region of low pressure, it is found that due to 
expansion, the gas on the side of low pressure gets cooled. 

 The phenomenon of producing lowering of temperature when a gas is made to expand adiabatically 
from a region of high pressure into a region of low pressure is known as Joule-Thomson effect. 

Sol. tc ,d okLrfod xSl dks] ljU/kz foHkktd }kjk U;wunkc {ks=k esa cyiwoZd çokfgr fd;k tkrk gSA rc ;g ik;k x;k 

fd çlkj ds dkj.k de nkc okys Hkkx dh xSl B.Mh gks tkrh gSA  

 çØe ftlesa ,d xSl mPp nkc {ks=k ls fuEu nkc {ks=k dh vksj  :)ks"eh; :i ls çlkfjr gksrh gS ftlesa dkj.k 

rkieku esa deh mRiUUk gksrh gS bls twy FkkWelu çHkko dgrs gSA 

 

F-2. 1 mole of NH3 gas at 27°C is expanded in reversible adiabatic condition to make volume 8 times ( = 
1.33). Final temperature and work done respectively are :   

 27ºC ij NH3 ds 1 eksy dks mRØe.kh; :)ks"e ifjfLFkfr esa vkB xquk vk;ru rd izlkfjr fd;k tkrk ( = 1.33) 

gS] rks vfUre rki rFkk fd;k x;k dk;Z Øe'k% gS % 

 (A*) 150 K, 900 cal (B) 150 K, 400 cal (C) 250 K, 1000 cal (D) 200 K, 800 cal 

Sol. T1V1
–1 = T2V2

–1      300 × V1/3  = T2(8V)1/3     T2 =150 K 
 W = nCv (T2 – T1) = 1 × 3 R (150 –300) = 3 × 2 (–150) = –900 cal 

 
F-3. In figure, A and B are two adiabatic curves for two different gases. Then A and B 

corresponds to :   
(A) Ar and He respectively 
(B*) He and H2 respectively 
(C) O2 and H2 respectively 
(D) H2 and He respectively 
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F-3. fp=k esa A o B nks fHkUu xSlksa ds fy, :)ks"e oØ gS rks A o B laxr gS :  

(A) Øe'k% Ar o He  

(B*) Øe'k% He o H2 

(C) Øe'k% O2 o H2 

(D) Øe'k% H2 o He 
 

Sol. Slope <ky = –  

 As slope of A > slope of B  A dh <ky  > B dh <ky   

   of A >  of B 

 or ;k   A  Helium fgfy;e  

  B  Hydrogen gkbMªgkstu  

 
Section (G) : Enthalpy  

[k.M (G) : ,UFkSYih  
G-1. One mole of non-ideal gas undergoes a change of state (1.0 atm, 3.0 L, 200 K) to (4.0 atm, 5.0 L, 250 

K) with a change in internal energy (U) = 40 L-atm. The change in enthalpy of the process in L-atm ; 
 (A) 43   (B*) 57   (C) 42   (D) None of these 

 vukn'kZ xSl dk 1 eksy] vkUrfjd ÅtkZ U = 40 L-atm esa ifjorZu ds lkFk] voLFkk (1.0 atm, 3.0 L, 200 K) ls 

(4.0 atm, 5.0 L, 250 K) rd ifjofrZr djrk gSaA L-atm  esa çØe dh ,sUFkSYih esa ifjorZu fuEu gSa % 

 (A) 43   (B*) 57   (C) 42   (D) bueas ls dksbZ ugh 

Sol. When both P and V are changing 

 tc P o V nksuksa ifjofrZr gksrs gSaA 

 H = U +  (PV)     = U + (P2V2 – P1V1)   = 40 + (20 – 3)     = 57 L-atm 

 

G-2. For the isothermal expansion of an ideal gas  
 (A) U and H increases    (B) U increases but H decreases 
 (C) H increases but U decreases  (D*) U and H are unaltered 

 vkn'kZ xSl ds lerkih; çlkj ds fy;s  

 (A) U rFkk H c<rs gSA    (B) U c<rk gS ijUrq H ?kVrk gSA 

 (C) H c<rk gS ijUrq U ?kVrk gSA   (D*) U rFkk H vifjofrZr jgrs gaSA  

Sol.  In isothermal reversible process ideal gas has constant temperature and so U = 0  and H = U = 0 . 

  lerkih; mRØe.kh; çØe esa vkn'kZ xSl dk fu;r rki gksrk gS vr% U = 0  rFkk H = U = 0.  

 
G-3. A vessel contains 100 litres of a liquid X. Heat is supplied to the liquid in such a fashion that, Heat given 

= change in enthalpy. The volume of the liquid increases by 2 litres. If the external pressure is one atm, 
and 202.6 Joules of heat were supplied then,   [U - total internal energy]  

 ,d ik=k esa 100 yhVj nzo X mifLFkr gSA nzo dks Å"ek bl izdkj nh tkrh gS fd nh xbZ Å"ek = ,sUFkSYih esa 

ifjorZuA nzo dk vk;ru nks yhVj c<+ tkrk gSA ;fn cká nkc 1 atm gS rFkk 202.6 twy Å"ek nh xbZ] rc [U - 

dqy vkarfjd mtkZ]  

 (A) U = 0 ,  H = 0      (B) U = + 202. 6J , H =  + 202.6 J 

 (C) U = – 202.6J, H = – 202.6J  (D*) U = 0,  H = + 202.6J  

Sol. H = heat given. So, process is isobaric. 

 w = – Pext (V) = – 1 × 2 litre.atm = – 202.6 J 

 Hence,  q = 202.6 J = H. and  U = q + w = 0.  

Sol. H = nh xbZ Å"ek vr% lenkch; izØe gSA  

 w = – Pckâ; (V) = – 1 × 2 litre.atm = – 202.6 J 

 blfy,  q = 202.6 J = H. rFkk  U = q + w = 0. 
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Section (H) : Phase transition  

[k.M (H) : laØe.k voLFkk    

H-1.  H2O(s)  H2O()    
 This phase transition is carried out at constant temp and pressure then work done during the process :  
 (A) W < 0   (B*) W > 0   (C) W = 0   (D) can’t detamined 

 H2O(s)  H2O()   
 bl laØe.k voLFkk dks fu;r rki rFkk nkc ij fu"ikfnr fd;k tkrk gS rks izØe ds nkSjku fd;k x;k dk;Z gS &  

 (A) W < 0   (B*) W > 0   (C) W = 0   (D) fu/kkZfjr ugha dj ldrs  
 

H-2. At 1 atm pressure, n moles of water (0ºC) are frozen to ice (0ºC). Then heat transfer is :   

 (A) nHfusion  (B*) – n Hfusion   (C) nCv, mT  (D) Hfusion  

 1 atm nkc ij n eksy ty (0ºC) dks cQZ (0ºC) esa tek;k tkrk gSA rks LFkkukUrfjr Å"ek gS % 

 (A) nHlaxyu  (B*) – n Hlaxyu  (C) nCv, mT  (D) Hlaxyu  
 

PART - III : MATCH THE COLUMN 
 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 

 
1. Match the column: 

 Columm-I  Columm-II  

(A) Reversible isothermal expansion of an ideal gas (p) w = –2.303 nRT log 2

1

V

V

 
 
 

 

(B) Reversible adiabatic compression of an ideal gas (q) PV = constant 

(C) Irreversible adiabatic expansion of an ideal gas (r) w = 
nR

( 1) 
 (T2 – T1) 

(D) Irreversible isothermal compression of an ideal gas  (s) H = 0 

 dkWye feyku dhft,A 

 dkWye-I  dkWye-II 

(A) ,d vkn'kZ xSl dk mRØe.kh; lerkih; çlkj (p) w = –2.303 nRT log 2

1

V

V

 
 
 

 

(B) ,d vkn'kZ xSl dk mRØe.kh; :)ks"e laihMu (q) PV = fu;r 

(C) ,d vkn'kZ xSl dk vuqRØe.kh; :)ks"e çlkj (r) w = 
nR

( 1) 
 (T2 – T1) 

(D) ,d vkn'kZ xSl dk vuqRØe.kh; lerkih; laihMu (s) H = 0 

Ans. (A – p, s) ; (B – q, r) ; (C – r) ; (D – s) 
Sol. (A) Reversible isothermal expansion of ideal gas  

 W = – 2.303 nRT log 2

1

V

V
and E = H = 0 (as T =0) 

 (B) Reversible adiabatic compression of an ideal gas  

  PVconstant and W = 2 1nR(T T )

1



 
 = 2 2 1 1P V P V

1



 
    

 (C) Irreversible adiabatic expansion of an ideal gas   

  W = 2 1nR(T T )

1



 
     

 (D) Irreversible isothermal compression of an ideal gas  

  H = 0 (as T = 0) 
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Sol. (A) ,d vkn'kZ xSl dk mRØe.kh; lerkih; çlkj   

  W = – 2.303 nRT log 2

1

V

V
 rFkk E = H = 0 (tSlk dh T =0) 

 (B) ,d vkn'kZ xSl dk mRØe.kh; :)ks"e laihMu    

  PVfu;r  rFkk W = 2 1nR(T T )

1



 
 = 2 2 1 1P V P V

1



 
    

 (C) ,d vkn'kZ xSl dk vuqRØe.kh; :)ks"e çlkj   

  W = 2 1nR(T T )

1



 
    

 (D) ,d vkn'kZ xSl dk vuqRØe.kh; lerkih; laihMu   

  H = 0 (as T = 0)  
 

2. Match the column:  

 Column-I  Column-II 

(A) A process carried out infinitesimally slowly (p) Adiabatic 

(B) A process in which no heat enters or leaves the system (q) E = 0, H = 0 
(C) A process carried out at constant temperature (r) Reversible 

(D) Cyclic process (s) Isothermal  

dkWye feyku dhft,A 

 dkWye-I  dkWye-II 

(A) ,d izØe dks vUur /khes ls djk;k tkrk gSA (p) :)ks"e 

(B) ,d izØe ftlesa Å"ek u rks fudk; esa izos'k djrh gS u gh fudk; ls 

ckgj fudyrh gSA 

(q)  E = 0, H = 0 

 (C) ,d izØe fu;r rki ij djk;k tkrk gSA (r) mRØe.kh; 

 (D) pØh; izØe (s) lerkih; 

Ans. (A – r) ; (B – p) ; (C – s) ; (D – q)  
Sol. (A) A process carried out infinitesimally slowly is called reversible process     
 (B) A process in which no heat enters or leaves the system is called adiabatic process   
 (C) A process carried out at constant temperature is called isothermal process      

 (D) In a cyclic process, state function have no change in their value.So, E = 0, H = 0.  

gy  (A) ,d izØe dks vUur /khes ls djk;k tkrk gS mldks mRØe.kh; izØe dgrs gSaA    

 (B) ,d izØe ftlesa Å"ek u rks fudk; esa izos'k djrh gS u gh fudk; ls ckgj fudyrh gS] dks :}ks"eh; izØe 

dgrs gSaA 

 (C) ,d izØe tks fu;r rki ij djk;k tkrk gS mlslerkih; izØe dgrs gSaA  

 (D) pØh; izØe esa voLFkk Qyu ds eku esa ifjorZu ugha gksrk gSA vr% E = 0, H = 0. 

 

 
 

PART - I : ONLY ONE OPTION CORRECT TYPE 

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Basic definitions 

[k.M (A) : ewy ifjHkk"kk 
1. In which one of the following sets, all the properties belong to same category (all extensive or all 

intensive)?  
 (A) Mass, volume, pressure     (B) Temperature, pressure, volume 
  (C) Heat capacity, density, entropy   (D*) Enthalpy, internal energy, volume.  
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 fuEUk lewgksa esa ls dkSuls ,d lewg esa lHkh xq.k leku oxZ ls lEca/k gS ¼lHkh ek=kkRed vFkok ek=kk Lora=k½ \ 

 (A) æO;eku, vk;ru, nkc    (B) rkieku, nkc, vk;ru 

  (C) Å"ek /kkfjrk, ?kUkRo, ,UVªkWih   (D*) ,UFkSYih, vkUrfjd ÅtkZ, vk;ru 

Sol. H, E and V all are extensive. 

gy % H, E rFkk V lHkh ek=kkRed gSaA 
 

Section (B) : Thermodynamics processes 

[k.M (B) : Å"ekxfrdh izØe 
 

2.     

 The plots between P and V which represent isochoric and isobaric process respectively : 

 levk;rfud rFkk lenkch; çØe dks Øe'k% çnf'kZr djus okyk P rFkk V ds e/; vkjs[k gSA 

 (A) I, II   (B*) IV, I  (C) I, IV  (D) II, III 
Sol. For IV volume is constant (isochoric) 
 For I pressure is constant (isobaric) 

gy %  IV ds fy;s vk;ru fu;r gS (levk;rfud) 

  I ds fy;s nkc fu;r gS (lenkch;)  

 
3. Match the enteries of column I with appropriate entries of column II and choose the correct option out of 

the four options (A), (B), (C) and (D).   
 Column-I  Column-II 

(X) Isothermal  (p)  T = 0 
(Y) Isobaric (q) V = 0 
(Z) Adiabatic (r)  P = 0 

(W) Isochoric  (s) q = 0 

 dkWye-I dk dkWye-II ls feyku dhft, rFkk fodYi (A), (B), (C) rFkk (D) esa ls lgh fodYi dhft,A  

 dkWye  dkWye-II 

(X) lerkih; (p)  T = 0 

(Y) lenkch; (q) V = 0 

(Z) :)ks"eh; (r)  P = 0 

(W) levk;rfud (s) q = 0 

 (A) X–p, Y–q, Z-r, W-x  (B*) X–p, Y–r, Z-s, W-q  (C) X–s, Y–p, Z-r, W-q (D) X–s, Y–p, Z-q, W-r 

Sol. In isothermal process, T = 0 

 In isobaric process, P = 0 
 In adiabatic process, q = 0. 

 In isochoric process V = 0 

gy % lerkih; çØe esa , T = 0 

 lenkch; çØe esa, P = 0 

 :)ks"eh; çØe esa, q = 0. 

 levk;ruhd çØe esa] V = 0 
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4. Consider the cyclic process R  S R as shown in the Fig. You are told 
that one of the path is adiabatic and the other one isothermal. Which one of 
the following is(are) true?       
(A) Process R  S is isothermal 

(B) Process S  R is adiabatic 

(C) Process R  S is adiabatic 
(D*) Such a graph is not possible 

 

 
4. fp=k esa n'kkZ;s vuqlkj pfØ; izØe R  S R yhft;sA vkils dgk tkrk gS fd 

buesa ls ,d izØe :)ks"eh; gS rFkk nwljk izØe lerkih; gSA fuEu esa ls dkSulk 

dFku lgh gS &   

(A) izØe R  S lerkih gSA 

(B) izØe S  R :}ks"eh; gSA 

(C) izØe R  S :}ks"eh; gSA 

(D*) bl izdkj dk vkjs[k laHko ugha gSA 

 

Sol. Because two state of a system can not be connected by one adiabatic & one isothermal path. 

Sol. D;ksafd fudk; dh nks voLFkk ,d :)ks"e rFkk ,d lerkih; iFk }kjk ugha tqM ldrh gaSA 

 

Section (C) : Work Calculation 

[k.M (C) : dk;Z dh x.kuk 
5. Work for the following process ABCD on a monoatomic gas is :   

 ,d ijek.oh; xSl ij fuEu izØe ABCD ds fy, W ¼dk;Z½ gSA 

P

P0

A B

C

V0 2V0 4V0 V

Isothermal

D

  

P

P0

A B

C

V0 2V0 4V0 V

lerkih;

D

  
 (A*) w = – 2 P0 V0 ln 2,    (B) w = – 2 P0 V0 ln 4,   
 (C) w = – P0 V0 (1+ ln 2),   (D) w = – P0 V0 ln 2,   
Sol. At A and D the temperatures of the gas will be equal, so 

 A rFkk D ij xSl dk rkieku leku gksxk vr% 

 E = 0,  H = 0 

 Now¼vc½ w = wAB + wBC + wCD = – P0V0 – 2P0V0 ln 2 + P0V0 = – 2P0V0 ln 2  

 
6. 50 L of a certain liquid is confined in a piston system at the external pressure 100 atm. This pressure is 

suddenly released and liquid is expanded against the constant atmospheric pressure, volume of the 
liquid increases by 1 L and the final pressure on the liquid is 10 atm. Find the magnitude of work done.    

 100 atm ckâ; nkc ij 50 L dk fuf'pr nzo ,d fiLVu fudk; es j[kk gqvk gSA bl nkc dks vpkud eqDr fd;k 

tkrk gS vkSj fu;r ok;qe.Mh; nkc ds fo:) nzo çlkfjr gksrk gS rFkk æo dk vk;ru 1 L ls c< tkrk gS] rFkk nzo 

ij vfUre nkc 10 atm gks tkrk gS rks fd;s x, dk;Z ds ifjek.k dh x.kuk djksA  

 (A*) 1 L.atm  (B) 5 L.atm  (C) 500 L.atm   (D) 50 L.atm 
Sol. W = – Pext (V2–V1) = – 1 atm (1 L) 

Sol. W = – Pckâ; (V2–V1) = – 1 atm (1 L) 

 

Section (E) : First law of thermodynamics 

[k.M (E) : Å"ekxfrdh dk izFke fu;e  
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7.^ Which one of the following equations does not correctly represent the first law of thermodynamics for 
the given process in ideal gas ? 

 (A) Isothermal process : q = – w   (B) Cyclic process : q = – w  

  (C*) Adiabatic process : E = q   (D) Expansion of a gas into vacuum : E = q  

 ,d vkn'kZ xSl esa fn;s x;s çØe ds fy;s fuEu esa ls dkSu lh lehdj.k Å"ek xfrdh ds çFke fu;e dks lgh :i ls 

çnf'kZr ugh djrh gS\ 

 (A) lerkih; çØe : q = – w   (B) pØh; çØe : q = – w  

  (C*) :)ks"eh; çØe : E = q   (D) fuokZr esa xSl dk çlkj : E = q  

Sol. According to 1st law of thermodynamics,  

 E = q + w. 

 For isothermal process, E = 0. Hence, q = – w  

 For cyclic process, E= 0 Hence, 

 For expansion into vacuum, w = 0. Hence E = q. 

gy % Å"ekxfrdh ds 1st fu;e ds vuqlkj] 

 E = q + w. 

 lerkih; çØe ds fy;s, E = 0. vr% q = – w  

 pØh; çØe ds fy;s, E= 0 vr% 

 fuokZr esa çlkj ds fy;s w = 0. vr% E = q. 

 

Section (F) : Adiabatic and isothermal processes 

[k.M (F) : :)ks"e rFkk lerkih; izØe 

8. One mole of an ideal gas v, m

5
C R

2

 
 

 
at 300 K and 5 atm is expanded adiabatically to a final pressure 

of 2 atm against a constant pressure of 2 atm. Final temperature of the gas is : 

 fu;r cká nkc 2 atm ds fo:) 300 K o  5 atm ij ,d eksy vkn'kZ xSl v, m

5
C R

2

 
 

 
dks :)ks"eh; :i ls  2 

atm vfUre nkc rd çlkfjr fd;k tkrk gSA xSl dk vfUre rki fuEu gSa %  

 (A) 270 K  (B) 273 K  (C*) 248.5 K  (D) 200 K  

Sol. q = 0   U = w 

  nCv,m (T`2 – T1) = – Pext 2 1

2 1

nRT nRT
–

P P

 
 
 

 

   Cv, m [T2 – T1] = Pext . R 1 2

1 2

T T
–

P P

 
 
 

    
5

2
R [T2 – 300] = 2 × R 2T300

–
5 2

 
 
 

   T2 = 248.5 K  

Section (G) : Enthalpy 

[k.M (G) : ,UFkSYih 

9. The magnitudes of enthalpy changes for irreversible adiabatic expansion of a gas from 1L to 2L is H1 

and for reversible adiabatic expansion for the same expansion is H2. Then 

 (A) H1 > H2  

 (B*) H1 < H2  

 (C) H1 = H2, enthalpy being a state function    (H1 = H2½  

 (D) H1 = E1 & H2 = E2 where E1 & E2 are magnitudes of change in internal energy of gas in 
these expansions respectively.  

 ,d xSl ds fy, 1L ls 2L rd vuqRØe.kh; :)ks"e izlkj ds fy, ,UFkSYih ifjorZu dk ifjek.k H1 gS rFkk 

mRØe.kh; :)ks"e izlkj ds fy, leku izlkj ds fy, ,UFkSYih ifjorZu H2 rc 

 (A) H1 > H2  

 (B*) H1 < H2  

 (C) H1 = H2, ,UFkSYih ,d voLFkk Qyu gSA (H1 = H2½ 

 (D) H1 = E1 rFkk H2 = E2 tgk¡ E1 rFkk E2 Øe'k% bu izlj.kksa ds fy, xSl dh vkarfjd ÅtkZvksa esa ifjorZu 

dk ifjek.k gaSA  
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Sol. |Wrev| > |WIrr| 
 Tfinal(rev) < Tfinal(Irr)  

 Trev > TIrr  

  H T 

 Hrev > HIrr   
 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 

 

1.^ How many statements are false ?  
 (i) Thermodynamics is concerned only with total energy of the system.  
 (ii) Ist law of thermodynamics can be applied on the individual particle enclosed in vessel. 
 (iii) Many thermodynamic properties can not be measured absolutely, so change in thermodynamic 

property is required for calculation. 
 (iv) Feasibility of any chemical reaction can not be explained by thermodynamics. 
 (v) When surrounding is always in equilibrium with the system, the process is called reversible. 
 (vi) Thermodynamics can predict the time to attain the equilibrium.  

 fuEu esa ls fdrus dFku xyr gS \  

 (i) Å"ekxfrdh] dsoy ra=k dh dqy ÅtkZ ds lkFk lacaf)r gSA 

 (ii) Å"ekxfrdh ds izFke fu;e dks can ik=k esa fof'k"V v.kqvksa ij ykxw fd;k tk ldrk gSA 

 (iii) vusd Å"ekxfrdh xq.kksa dk iw.kZ :i ls ekiu ugh dj ldrs] blfy, x.kuk ds fy, Å"ekxfrdh xq.kksa esa ifjorZu 

dh vko';drk gSA 

 (iv) fdlh Hkh jklk;fud vfHkfØ;k ds O;ogkj dks Å"ekxfrdh ls ugha le>k;k tk ldrk gSA 

 (v) tc ifjos'k ges'kk ra=k ds lkFk lkE;koLFkk esa gksrk gS rks bl izfØ;k dks mRØe.kh; dgk tkrk gSA 

 (vi) Å"ekxfrdh }kjk lkE; izkfIr ds le; dks Kkr fd;k tk ldrk gSA 

Ans. 4 (i, ii, iv, vi)  
Sol.  (i) F- Thermodynamic is concerned with total energy of universe 
 (ii) F- Applied on whole system 
 (iii) T 
 (iv) F - Thermodynamics predict the feasibility of reaction 
 (v) T 
 (vi) F - Thermodynamics can not predict the time of attain equilibrium because there is no relation 

below keq and time.  

gy- (i) vLkR;- Å"ekxfrdh] lEiw.kZ czãekaM dh dqy ÅtkZ ds lkFk lEcf)r gSA 

 (ii) vLkR;- Å"ekxfrdh dks lEiw.kZ ra=k ij ykxw fd;k tk ldrk gSA 

 (iii) LkR; 

 (iv) vLkR; - jklk;fud vfHkfØ;kvksa ds O;ogkj dks Å"ekxfrdh ls le>k;k tk ldrk gSA 

 (v) LkR; 

 (vi) vLkR; - Å"ekxfrdh }kjk lkE; izkfIr ds le; dks Kkr ugha fd;k tk ldrk D;k safd ;gk¡ klkE; rFkk le; esa 

lEcU/k ugha fn;k gSA  

 
2.^ How many of the following physical properties are extensive :  
 (i) Free energy   (ii) vapour pressure   (iii) mole (iv) Kinetic energy 
 (v) Entropy  (vi) Internal energy   (vii) Enthalpy (viii) specific heat capacity  
 (ix) Coefficient of viscosity (x) Total heat capacity 

 fuEu esa ls fdrus HkkSfrd xq.k ek=kkRed xq.k gS & 

 (i) eqDr ÅtkZ  (ii) ok"inkc  (iii) eksy   (iv) xfrt ÅtkZ 

 (v) ,UVªksih  (vi) vkUrfjd ÅtkZ (vii) ,UFkSYih  (viii) fof'k"V Å"ek /kkfjrk 

 (ix) ';kurk xq.kkad  (x) dqy Å"ek /kkfjrk 

Ans. 7 (i, iii, iv, v, vi, vii, x)  
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Sol. Extensive properties are (i) ; (iii) ; (iv) ; (v) ; (vi) ; (vii) ; (x). 

 ek=kkRed xq.k (i) ; (iii) ; (iv) ; (v) ; (vi) ; (vii) ; (x) gSA  
 

3.^ How many of the following are state function :  
 (i) Internal energy   (ii) Heat   (iii) Enthalpy  (iv) Entropy 
 (v) Pressure   (vi) Temp.  (vii) volume  (viii) Work 
 (ix) specific heat capacity (x) molar heat capacity  

 fuEu esa ls fdrus voLFkk Qyu gS & 

 (i) vkUrfjd ÅtkZ   (ii) Å"ek   (iii) ,UFkSYih  (iv) ,UVªksih 

 (v) nkc    (vi) rki   (vii) vk;ru  (viii) dk;Z 

 (ix) fof'k"V Å"ek /kkfjrk  (x) eksyj Å"ek /kkfjrk  

Ans. 6 (i, iii, iv, v, vi, vii)  
Sol. state function are (i) ; (iii) ; (iv) ; (v) ; (vi) ; (vii)  

 voLFkk Qyu (i) ; (iii) ; (iv) ; (v) ; (vi) ; (vii) gSA  

 

4.^ Two moles of He gas (= 5/3) are initially at temp 27ºC and occupy a volume of 20 litres. The gas is 
first expanded at constant pressure until its volume is doubled. Then it undergoes reversible adiabatic 
change, until the volume become 110 lit, then predict the value of T/100 (where T is the final 

temperature, 

2 / 3
4

11

 
 
 

=
1

2
)  

 2 eksy He xSl (= 5/3) izkjEHk esa 27ºC rki ij 20 yhVj vk;ru dks ?ksjs jgrh gSA xSl fu;r nkc ij vk;ru ds 

nqxquk gksus rd izlkfjr gksrh gSA rc ;g mRØe.kh; :)ks"e ifjorZu vk;ru 110 yhVj gksus rd n'kkZrk gS] rks 

T/100 dk eku Kkr dhft,A (tgk¡ T vfUre rki gS] 

2 / 3
4

11

 
 
 

=
1

2
)  

Ans.  3  
Sol. Ist procese is isobaric  
 volume become double so, T is also become double  
 So, for adiabatic Ti = 2 × 300 = 600 
   Vi

 = 40 
   Tf = ?, Vf = 113  

 for adiabatic, P1V1
  = constant = TV–1 = constant  

   TiVi
5/3–1 = TfVf

2/3 
   600 × (40)2/3 = Tf

 × (40)2/3 = Tf
 × (110)2/3 

   Tf
 = 300 K  

 Ans.  
300

100
= 3  

gy- izFke izØe lenkch; gS]  

 vk;ru nksxquk gksus ij T Hkh nksxquk gks tkrk gSA 

 blfy,] :)ks"e izØe ds fy,] Ti = 2 × 300 = 600 

 Vi
 = 40 

 Tf = ?, Vf = 113  

 :)ks"e izØe ds fy,]  

 P1V1
 = fu;r = TV–1 = fu;r  

 TiVi
5/3–1 = TfVf

2/3 
 600 × (40)2/3 = Tf

 × (40)2/3 = Tf
 × (110)2/3 

 Tf
 = 300 K  

 Ans.  
300

100
 = 3  
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5. A sample of an ideal gas is expanded from 1dm3 to 3 dm3 in a reversible process for which P = KV3 ,  
with K = 1/5 (atm/dm9), what is work done by gas (L atm).  

 vkn'kZ xSl dk ,d izkn'kZ mRØe.kh; izØe esa 1 dm3 ls 3 dm3 rd izlkfjr gksrk gSA ftlds fy, P = KV3,  

K = 1/5 (atm/dm9)A xSl (L atm) }kjk fd;k x;k dk;Z gSA  

Ans. 4  

Sol. 
3

1

W PdV   

  
3

3

1

W Kv dv  = 

3
4

1

V
K

4

 
 
 

 = 
K

[81– 1]
4

  
1

80 4 L.atm
5 4

 


  . 

 

6. The valve on a cylinder containing initially 1 liters of an ideal gas at 7 atm and 25ºC is opened to the 
atmosphere, Whose the pressure is 760 torr and the temperature is 25ºC. Assuming that the process is 
isothermal, how much work (in L.atm) is done on the atmosphere by the action of expansion ?  

 ,d flys.Mj izkjEHk esa 7 atm o 25ºC ij vkn'kZ xSl ds 1 yhVj j[krk gSA bldk okYo ifjos'k esa [kqyk gqvk gS] 

ftldk nkc 760 VkWj rFkk rki 25ºC gSA bl izØe dks lerkih ekudj izlkj ds dk;Z }kjk ifjos'k esa fdruk dk;Z 

(L.atm esa) fd;k x;k ? 

Ans.  6  

Sol. T = Constant fu;r 

 P1V1 = P2V2 

 7 × 1 = 
760

760

 
 
 

× V2   V2 = 7 liter yhVj 

 W = –P (V) 
 = –1 × (7–1) 
 = – 6 L.atm 
 W = – 6 L. atm 
 

7.^ The work done (in Cal) in adiabatic compression of 2 mole of an ideal monoatomic gas by constant 
external pressure of 2 atm starting from intial pressure of 1 atm and initial temperature of 30 K (R = 2 
cal/mol-degree) 

 çkjafHkd nkc 1 atm o çkjafHkd rki 30 K ls çkjEHk dj 2 atm ds fu;r ckâ; nkc ds }kjk ,d vkn'kZ 

,dyijek.oh; xSl ds 2 eksy ds :)ks"eh; :i ls laihMu esa fd;k x;k dk;Z ¼dSyksjh esa½ fuEu gSa% (R = 2 

dSykssjh@eksy fMxzh½ 

Ans. 72  

Sol. q = 0, U = W  
 nCV(T2 – T1) = – Pext(V2 – V1)  

 n
3

2
R (T2 – 30) = – 2 2nRT nR 30

2 1

 
 

 
 

  
3

2
 (T2–30) = (60–T2)  T2 = 42 K  

 W =nCV(T2–T1) = 2  
3

2
  2  (42 – 30) = 72 cal.  

 

8. One mole of a non-ideal gas undergoes a change of state (2.0 atm, 3.0 L, 95 K)  (4.0 atm, 5.0 L, 245 

K) with a  change in internal energy, U=30.0 L. atm. Calculate change in enthalpy of the process in L. 
atm.  

 1 eksy ukWu-vkn'kZ xSl esa vkUrfjd ÆÅtkZ ifjorZu ds lkFk voLFkk ifjorZu (2.0 atm, 3.0 L, 95 K)  (4.0 atm, 

5.0 L, 245 K) ; U=30.0 L. atm gSA izØe dh ,UFkSYih esa ifjorZu dh x.kuk L. atm esa dhft,A 

Ans.  44    
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Sol. (20 atm, 3.0 L, 95 K)  (4.0 atm, 5.0 L, 245 K) 

 n = 1 ; U = 30.0 L. atm 

 H = U + PV 
      = 30 +(P2V2+P1V1) 
      = 30 + (4 × 5 – 2 × 3) = 30 + 14 = 44 L. atm  
 

PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 

 

1. Which of the following properties of a system are intensive?   
 (A*) color    (B*) kinetic energy per mole     
 (C) X (where X = U + H)   (D*) specific volume (volume per unit mass)   

 ,d ra=k ds fy, fuEu xq.kksa esa ls dkSuls xq.k ek=kk Lora=k xq.k (intensive) gSA 

 (A*) jax      (B*) xfrtÅtkZ izfr eksy    

 (C) X (tgk¡ X = U + H)    (D*) fof'k"V vk;ru (izfr bdkbZ nzO;eku ds fy, vk;ru)  

 

2. Choose the correct statement : 
 (A*) system and surrounding are always separated by a real or imaginary boundary. 
 (B*) perfectly isolated system can never be created.  
 (C*) in reversible process, energy change in each step can be reversed. 
 (D) irreversible process is also called quasi-equilibrium state. 

 lgh dFku dk p;u dhft;s % 

 (A*) fudk; rFkk ifjos'k ges'kk] okLrfod vFkok dkYifud ifjlhek }kjk i`Fkd jgrs gSaA 

 (B*) iw.kZr% foyfxr fudk; dk fuekZ.k dHkh ugha fd;k tk ldrk gSA 

 (C*) mÙØe.kh; çØe esa çR;sd in esa ÅtkZ ifjorZu] mÙØe.kh; gks ldrk gSA 

 (D) vuqÙØe.kh; çØe dks Doklh lkE;okLFkk (quasi-equilibrium state) Hkh dgk tkrk gSA 

 
3. In an isothermal expansion of a gaseous sample, the correct relation is : (consider w (work) with sign 

according to new IUPAC convention)     
 [The reversible and irreversible processes are carried out between same initial and final states.] 

 (A) wrev > wirrev   (B*) wirrev > wrev   (C) qrev < qirrev           (D*) Erev = Eirrev 

 ,d xSlh; uewus ds ,d lerkih; izlkj esa lgh lEcU/k gS % ¼u;s IUPAC fu;eksa ds vuqlkj w ¼dk;Z½ dks fpUg ds 

lkFk ysrs gSa½ leku izkjfEHkd rFkk vfUre voLFkk ds e/; mRØe.kh; rFkk vuqRØe.kh; izØe lEiUu fd;s tkrs gSaA   

 (A) wmRØe.kh; > wvuqRØe.kh;     (B*) wvuqRØe.kh; > wmRØe.kh;  

  (C) qmRØe.kh;  < qvuqRØe.kh;     (D*) EmRØe.kh;  = EvuqRØe.kh;  

 

4. During the isothermal expansion of an ideal gas :  
 (A*) The internal energy remains unaffected    (B*) The temperature remains constant  
 (C*) The enthalpy remains unaffected     (D) The enthalpy increases 

 vkn'kZ xSl ds lerkih; çlkj ds nkSjku % 

 (A*) vkUrfjd ÅtkZ vçHkkfor jgrh gSA   (B*) rkieku fu;r jgrk gSA 

 (C*) ,UFkSYih vifjofrZr jgrh gSA    (D) ,UFkSYih c<rh gSA  

Sol. T = 0,  E = 0, H = 0  
 
5. P-V plot for two gases (assuming ideal) during adiabatic processes are given 

in the figure. Plot A and plot B should correspond respectively to : 
(A) He and H2  
(B*) H2 and He 
(C*) SO3and CO2 

(D*) N2 and Ar  
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5. nks xSlkas ¼vkn'kZ ekurs gq,½ ds P-V vkjs[k :)ks"e çØe ds nkSjku fuEu vkd̀fr esa fn;s 

x;s gSaA vkjs[k A  o vkjs[k B fuEu ls lacafèkr gksrs gS %   

(A) He rFkk H2     (B*) H2 rFkk He 

(C*) SO3 rFkk CO2    (D*) N2 rFkk Ar 
 

Sol. PV = constant for isothermal proces 

 PV= constant for adiabatic process so more  

 Value of , more decrease in pressure as volume increases. 

gy- lerkih; çØe ds fy;s  PV = fu;r gksrk gSA    

 blh çdkj :)ks"e çØe ds fy;s PV= fu;r gksrk gSA 

  dk eku] nkc esa vf/kd deh djrk gS] tc vk;ru c<rk gSA 
 

6. An ideal gas undergoes adiabatic expansion against constant external pressure. Which of the following 
is incorrect :  

 (A) Temperature of the system decreases. 

 (B*) The relation PV = constant will be valid (where P and V are gas variables) 

 (C) E + PextV = 0 
 (D*) Enthalpy of the gas remains unchanged. 

 ,d vkn'kZ xSl] fu;r ckg~; nkc ds fo:)] :)ks"eh; izlkj n'kkZrh gSA fuEu esa ls dkSulk¼ls½ dFku xyr gS¼gSa½ % 

 (A) ra=k ds rki esa deh vkrh gSA 

 (B*) lEcU/k PV = fu;rkad ekU; gksxhA (tgk¡ P o V,  xSl ds pj gSaA) 

 (C) E + Pckâ;V = 0 

 (D*) xSl dh ,UFkSYih vifjofrZr jgrh gSA  

Sol. In adiabatic expansion, q = 0. So E = W = –Pext V. 

 Irreversible adiabatic So PV = constant not valid. 
 Since q = 0, so gas does work by utilizing its internal energy. 
 So, T decreases and also enthalpy (H) decreases. 

Sol. :)ks"eh; izlkj esa, q = 0. So E = W = –Pckâ; V. 

 vuqRØe.kh; :)ks"eh; vr% PV = fu;r ekU; ugha gSA 

 pwafd q = 0, vr% bldh vkUrfjd ÅtkZ dks mi;ksx dj dk;Z fd;k tkrk gSA 

 vr% T ?kVrk gS rFkk ,UFkSYih (H) Hkh ?kVrh gSA  

 

7. For the sublimation of a solid at 1 atm, which of the following may be correct    

 (A*) U > 0 at low temperature   (B*) q > 0  

 (C*) U < 0 at high temperature    (D*) H > 0 

 1 atm nkc ij Bksl ds m/oZikru ds fy, fuEu esa ls dkSulk lgh gks ldrk gSA    

 (A*) fuEu rki ij U > 0     (B*) q > 0  

 (C*) mPp rki ij U < 0     (D*) H > 0  
 

PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

 
 Read the following passage carefully and answer the questions.  

 fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A  

Comprehension #  
 When a system is taken from state A to state B along path ACB as shown in figure below, 80 J of heat 

flows into the system and the system does 30 J of work. 
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A

C B

D

V

P

  
vuqPNsn #  

 tc ,d ra=k dks voLFkk A ls voLFkk B esa fp=k esa n'kkZ;s iFk ACB ds vuqlkj yk;k tkrk gS] rc 80 J dh m"ek] ra=k 

esa izokfgr gksrh gS rFkk ra=k 30 J dk dk;Z djrk gSA 

A

C B

D

V

P

  
 

1. How much heat flows into the system along path ADB if the work done by the system is 10 J : 

 iFk ADB ds vuqfn'k] ra=k esa Å"ek dh fdruh ek=kk izokfgr dh tkrh gS] ;fn ra=k }kjk fd;k x;k dk;Z 10 J gS % 

 (A) 40 J   (B*) 60 J  (C) 80 J   (D) 100 J 

Sol. Since E = q + w = 80 – 30 = 50 
 So for ADB 

  E = q + w ; 50 = q – 10 ;  q = 60 J 

gy- pwafd E = q + w 

       = 80 – 30 = 50 

 blfy, ADB ds fy, 

  E = q + w ;   50 = q – 10 ;  q = 60 J 
 

2. When the system is returned from state B to A along the curved path, the work done on the system is 
20 J. Does the system absorb or liberate heat and by how much ? 

 (A*) –70 J ; heat is liberated.   (B) –60 J ; heat is liberated. 
 (C) +70 J ; heat is absorbed.   (D) +60 J ; heat is absorbed. 

 ;fn ra=k iqu% voLFkk B ls A ij ofØr iFk (curved path) ds vuqfn'k okil vkrk gS rFkk ra=k ij fd;k x;k dk;Z 

20 J gS] rc ra=k fdruh ek=kk esa Å"ek mRltZu vFkok vo'kks"k.k djsxk \ 

 (A*) –70 J ; Å"ek dk mRltZu   (B) –60 J ; Å"ek dk mRltZu 

 (C) +70 J ; Å"ek dk vo'kks"k.k   (D) +60 J ; Å"ek dk vo'kks"k.k 

Sol. For B to A, E = – 50 J 
   w = + 20 J 
   q = – 50 – 20 = – 70 
 heat is liberate. 

gy- B ls A ds fy,] E = – 50 J 

   w = + 20 J 
   q = – 50 – 20 = – 70  

 Å"ek mRlftZr gskrh gSA  
 

3.^ If ED – EA = +40J, the heat absorbed in the processes AD and DB are respectively :  
 (A) qAD = 30 J and qDB = –90 J   (B) qAD = +60 J and qDB = 0 J  
 (C) qAD = –30 J and qDB = 90 J   (D*) qAD = +50 J and qDB = 10 J  

 ;fn ED – EA = +40J gS] rc izØe AD rFkk DB esa vo'kksf"kr m"ek Øe'k% gS %  

 (A) qAD = 30 J rFkk qDB = –90 J   (B) qAD = +60 J rFkk qDB = 0 J  

 (C) qAD = –30 J rFkk qDB = 90 J   (D*) qAD = +50 J rFkk qDB = 10 J  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Thermodynamics & Thermochemistry  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVTDS - 23 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

Sol. In ADB process, DB process is isochoric, so wDB = 0  

 ADB izØe esa] DB izØe levk;rfud gS] blfy, wDB = 0  

 So (blfy,), EAD = qAD + wAD 

   –40 = qAD + (–10) ; qAD = –30 J 

 Now (vc), qAB = qAD + qDB  ; 60 = – 30 + qDB  

   qDB = 90 J 
 

 
 

* Marked Questions may have more than one correct option.  

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -  
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. The given reaction  

  2CO     +     O2        2CO2    H = – 560 kJ 
  2moles     1 mole  
 is carried out in one litre container, if the pressure in the container gets changes from 70 atm to 40 atm 

as reaction gets completed. Calculate U of the reaction. [1L atm = 0.1 kJ] [JEE 2006, 6/184] 

 nh xbZ vfHkfØ;k ,d yhVj ik=k esa lEiUu gksrh gSA ;fn vfHkfØ;k iw.kZ gksus ij ik=k ds nkc esa ifjorZu 70 atm ls 

40 atm gks tkrk gSA rks vfHkfØ;k dk U ifjdfyr dhft,A [1L atm = 0.1 kJ]  [JEE 2006, 3/184] 

  2CO     +     O2        2CO2    H = – 560 kJ 

  2 eksy     1 eksy  

Sol. H = U + (PV) 

 so, U = H – (PV) = – 560 – [40 – 70] (L atm) = (– 560 + 30 × 0.1) kJ = – 557 kJ. 
 
2.* Among the following, the state function(s) is(are) :    [JEE 2009, 4/160] 
 (A*) Internal energy   (B*) Irreversible expansion work 
 (C) Reversible expansion work  (D*) Molar enthalpy 

 fuEufyf[kr esa ls voLFkk Qyu (state function) gS @gSa %    [JEE 2009, 4/160] 

 (A*) vkUrfjd ÅtkZ (Internal energy) 

 (B*) vuqRØe.kh; izlkj dk;Z (Irreversible expansion work) 

 (C) mRØe.kh; izlkj dk;Z (Reversible expansion work) 

 (D*) eksyj ,UFkSYih (Molar enthalpy) 

Sol. State function are internal energy and molar enthalpy. 
 Work is path function whether it is reversible or Irreversible. 

gy- vkUrfjd ÅtkZ rFkk eksyj ,sUFkSYih voLFkk Qyu gSaA 

 dk;Z pkgs mRØe.kh; gks vFkok vuqRØe.kh; gks ;g iFk Qyu gksrk gSA 

 
3.* Among the following, the intensive property is (properties are) :   [JEE 2010, 3/163] 
 (A*) molar conductivity    (B*) electromotive force  
 (C) resistance     (D) heat capacity  

 fuEu esa Lora=kek=kkRed xq.k/keZ (intensive property) gS@gSa %     [JEE 2010, 3/163] 

 (A*) eksyj pkydrk  (B*) oS|qrokgd cy (C) izfrjks/k  (D) Å"ek /kkfjrk 

Sol. Molar conductivity and electromotive force (emf) are intensive properties as these are size independent. 

 eksyj pkydrk rFkk oS|qrokgd cy (emf) Lora=kek=kkRed xq.k/keZ (intensive property) gS D;ksafd ;g vkdkj ij 

fuHkZj ugha djrs gSaA  

4. One mole of an ideal gas is taken from a and b along two paths denoted by the solid and the dashed 
lines as shown in the graph below. If the work done along the solid line path is ws and that along the 
dotted line path is wd, then the integer closest to the ratio wd / ws is :   [JEE 2010, 3/163] 
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 ,d vkn'kZ xSl ds ,d eksy dks a ls b rd ?ku (solid) js[kk vkSj MS'k (dashed) js[kk }kjk fuEu xzkQ esa fn[kk, x;s 

nks jkLrksa }kjk ys tk;k x;kA ;fn ?ku js[kk ds jkLrs ij fd;k x;k dk;Z ws gS vkSj MS'k js[kk ds jkLrs ij fd;k x;k 

dk;Z wd gS, rc vuqikr wd / ws dk lcls lehi iw.kk±d gSA     [JEE 2010, 3/163] 

 
Ans. 2  
Sol. Process shown by solid line is reversible isothermal 
 So, work Ws = – 4 × 0.5 ln (5.5/0.5) = – 2 ln 11 L atm. 
 For dotted process (three step irreversible) work done will be  

 Wd = – {4 × 1.5 + 1 × 1 +
2

3
 × 2.5}  L atm. 

 = – {6 + 1 + 
5

3
} L atm. = – 

26

3
 L atm. 

 so,  d

s

W 26

W 3 2 ln11



2.  
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gy ?ku js[kk }kjk iznf'kZr izØe mRØe.kh; lerkih; izØe gSA  

 vr%] dk;Z Ws = – 4 × 0.5 ln (5.5/0.5) = – 2 ln 11 L atm. 

 MS'k js[kk }kjk iznf'kZr izØe ¼f=kinh; vuqRØe.kh;½ ds fy, dk;Z  

 Wd = – {4 × 1.5 + 1 × 1 +
2

3
 × 2.5}  L atm. 

 = – {6 + 1 +
5

3
} L atm. = –

26

3
L atm. 

 vr%]  d

s

W 26

W 3 2 ln11



2. 

 
5.* The reversible expansion of an ideal gas under adiabatic and 

isothermal conditions is shown in the figure. Which of the following 
statement(s) is (are) correct ?  [JEE 2012, 4/136] 
(A*) T1 = T2 
(B) T3 > T1 

(C) wisothermal > wadiabatic 

(D*) Uisothermal  > Uadiabatic 

 
 

5.* fn;s gq, js[kkfp=k esa ,d vkn'kZ xSl ds fy, :)ks"e (adiabatic) vkSj  

lerkih; (isothermal) voLFkkvksa esa mRØe.kh; izlkj (reversible 

expansion) fn[kk;k x;k gSA fuEufyf[kr dFkuksa esa ls dkSu dFku lgh 

gS@gSa\     [JEE 2012, 4/136]  

(A*) T1 = T2 
(B) T3 > T1 

(C) wlerkih;> w:)ks"e 

(D*) Ulerkih;  > U:)ks"e 

(P , V , T )1 1 1

(P , V , T )2 2 2

(P , V , T )3 32

P

V

lerkih;

:)ks"eh;

 

Sol.   

 

 (A) T1 = T2 (due to isothermal) 
 

 (B) T3 > T1 (incorrect) cooling will take place in adiabatic expansion) 
 

 (C) Wisothermal > Wadiabatic { with sign, this is incorrect} 
 

 (D) Uisothermal = 0 > Uadiabatic = – ve 
 

 So, answer is (A,D). 
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gy P

lerkih;

(P , V , T )1 1 1

(P , V , T )2 2 2

(P , V , T )3 2 3

V

:)ks"eh;

 

 (A) T1 = T2 (lerkih; gksus ds dkj.k) 

 (B) T3 > T1 (vlR;) :)ks"eh; izlkj esa 'khryu gksxk) 

 (C) Wisothermal > Wadiabatic { fpUg ds lkFk] ;g vlR; gSA} 

 (D) Uisothermal = 0 > Uadiabatic = – ve 
 

 vr% mÙkj (A,D) gSA 
 

6.* An ideal gas in a thermally insulated vessel at internal pressure = P1, volume = V1 and absolute 
temperature = T1 expands irreversibly against zero external pressure, as shown in the diagram. The 
final internal pressure, volume and absolute temperature of the gas are P2, V2 and T2, respectively. For 
this expansion,       [JEE(Advanced) 2014, 3/120]     

 
 m"ekjks/kh (thermally insulated) crZu esa ,d vkn'kZ xSl vkUrfjd ncko = P1, vk;ru = V1 rFkk  

ijerki = T1 ij 'kwU; ckg; ncko ds fo:} uhps n'kkZ;s fp=kkuqlkj vuqRØe.kh; (irreversibly) izlkfjr gksrh gSA xSl 

dk vkf[kjh vkUrfjd ncko] vk;ru ,oa ijerki Øe'k% P2, V2 rFkk T2, gSA bl foLrkj.k ds fy, 

         [JEE(Advanced) 2014, 3/120]     

 
 

 (A*) q = 0    (B*) T2 = T1    (C*) P2V2 = P1V1   (D) 2 2P V = 1 1P V  

Sol. Since the  vessel is thermally insulated so 
 q = 0 
 pext = 0 , so w = 0 

  so U = 0   (ideal gas) 

  Hence T = 0 
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 T = 0 

 T2 = T1 

  P2V2 = P1V1 

 The process is however adiabatic irriversible. 

 So we cannot apply P2V2
 = P1V1

 
 Hence ans is (A) , (B), (C)  

gy. D;ksafd ik=k Å"ekjks/kh gSA 

 q = 0 

 pext = 0 , blfy, w = 0 

 blfy, U = 0   (vkn'kZ xSl)  

  vr% T = 0 

 T = 0 

 T2 = T1 

  P2V2 = P1V1 

 ;g izØe ;|fi :}ks"eh; :i ls vuqRØe.kh; gSA 

 blfy, ge ;g iz;qDr ugha dj ldrs  P2V2
 = P1V1

 

 vr% mÙkj (A), (B), (C) gSA  

 

7.* An ideal gas is expanded from (p1, V1, T1) to (p2, V2, T2) under different conditions. The correct 
statement(s) among the following is (are)               [JEE(Advanced) 2017, 4/122] 

 (A*) The work done by the gas is less when it is expanded reversibly from V1 to V2 under adiabatic 
conditions as compared to that when expanded reversibly from V1 to V2 under isothermal conditions 

 (B) The change in internal energy of the gas is (i) zero, if it is expanded reversibly with T1 = T2, and (ii) 

positive, if it is expanded reversibly under adiabatic conditions with T1  T2  
 (C*) If the expansion is carried out freely, it is simultaneously both isothermal as well as adiabatic 
 (D*) The work done on the gas is maximum when it is compressed irreversibly from (p2, V2) to (p1, V1) 

against constant pressure p1 

 ,d vkn'kZ xSl dks (p1, V1, T1) ls (p2, V2, T2) rd fofHkUu voLFkkvksa ds v/khu QSyk;k x;k gSA fuEufyf[kr fodYiksa 

esa lgh dFku gS¼gSa½                   [JEE(Advanced) 2017, 4/122] 

 (A*) tc V1 ls V2 rd :)ks"e voLFkk ds v/khu bldk mRØe.kh; (reversibly) QSyko fd;k tk; rks xSl }kjk fd;k 

x;k dk;Z V1 ls V2 rd lerkih (isothermal) voLFkkvksa ds v/khu mRØe.kh; QSyko esa fd;s x;s dk;Z dh rqyuk esa 

de gSA 

 (B) xSl dh vkrafjd ÅtkZ esa cnyko (i) 'kwU; gS ;fn bls T1 = T2 ds lkFk QSyko mRØe.kh; (reversibly) rjhds ls 

fd;k tk,] vkSj (ii) /kukRed gS ;fn bls T1  T2  ds lkFk :)ks"e  (adiabatic) ifjfLFkfr;ksa ds v/khu mRØe.kh; 

(reversibly) QSyko fd;k tk; 

 (C*) ;fn QSyko eqDr :i ls fd;k tk; rks ;g lkFk&lkFk nksuksa lerkih (isothermal) ,oa :)ks"e (adiabatic) gSaA 

 (D*) tc bls vuqRØe.kh; rjhds ls (irreversibly) (p2, V2) ls (p1, V1) rd fLFkj nkc p1 ds fo:) nck;k tkrk gS rks 

xSl ds Åij fd;k x;k dk;Z vf/kdre gksrk gSA 

Sol. (A)  

 

reversible isothermal 
reversible adiabatic 

V2 V 

P 

(P1,V1,T1) 

 

Area under curve in reversible isothermal is more. So, more work will be done by gas. 

 (B) T1 = T2  U = nCVT = 0 
 In reversible adiabatic expansion, T2 < T1  

 T = –ve U = –ve 
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 (C) In Free expansion, Pext = 0  W = 0  

 If  carried out isothermally (U = 0)  q = 0 (Adiabatic) ; From I law 

 If carried out adiabatically (q = 0) U = 0 (Isothermal) ; From I law 

 (D) 

 

V 

P 

(P1,V1) 

(P2,V2) 
 

During irreversible compression, maximum work is done on the gas (corresponding to shaded area) 
 

gy %  (A)  

 

mRØe.kh; lerkih; 

mRØe.kh; :)ks"eh; 

 

V2 V 

P 

(P1,V1,T1) 

 

mRØe.kh; lerkih; izlkj izØe esa vkjs[k ds uhps dk {ks=kQy vfèkd gS] bl izdkj xSl }kjk fd;k x;k dk;Z Hkh 

vfèkd gksxkA 

 (B) T1 = T2  U = nCVT = 0 

 mRØe.kh; :)ks"eh; izlkj esa] T2 < T1  

 T = –ve U = –ve 

 (C) eqDr izlkj esa, Pext = 0  W = 0  

 ;fn lekrh; :i ls lEiUu gksrk gS] (U = 0)  q = 0 (:)ks"eh;) ; I fu;e ls 

 ;fn :)ks"eh; :i ls lEiUu gksrk gS] (q = 0) U = 0 (lerkih;) ; I fu;e ls 

 (D) 

 

V 

P 

(P1,V1) 

(P2,V2) 
 

vuqRØe.kh; lEihMu ds nkSjku xSl ij fd;k x;k dk;Z vfèkdre gksrk gSA (Nk;kafdr {ks=kQy ds vuqlkj) 

 
8.* A reversible cyclic process for an ideal gas is shown below. Here, P, V, and T are pressure, volume and 

temperature, respectively. The thermodynamic parameters q, w, H and U are heat, work, enthalpy and 
internal energy, respectively.  

  
 

Temperature (T) 

B(P2,V2,T1) 

A(P1,V1,T1) C(P2,V1,T2) 

V
o
lu

m
e
 (

V
) 
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 The correct option(s) is (are)                  [JEE(Advanced) 2018, 4/120] 

 (A) qAC = UBC and wAB = P2 (V2–V1)  (B*) WBC = P2 (V2–V1) and qBC = HAC 

 (C*) HCA < UCA and qAC = UBC  (D) qBC = HAC and HCA > UCA  

,d vkn'kZ xSl ds fy, ,d mRØe.kh; pØh; izØe (reversible cyclic process) uhps vkdf̀r esa fn[kk;k x;k gSA 

;gk¡ P, V vkSj T Øe'k% nkc] vk;ru vkSj rkieku gSaA Å"ekxfrd izkpy q, w, H vkSj U, Øe'k% Å"ek] dk;Z] ,UFkSYih 

vkSj vkarfjd mtkZ gSaA  

  
 

Temperature (T) 

B(P2,V2,T1) 

A(P1,V1,T1) C(P2,V1,T2) 

V
o
lu

m
e
 (

V
) 

 

 lgh fodYi gS ¼gSa½                   [JEE(Advanced) 2018, 4/120] 

 (A) qAC = UBC vkSj wAB = P2 (V2–V1)  (B*) WBC = P2 (V2–V1) vkSj qBC = HAC 

 (C*) HCA < UCA vkSj qAC = UBC  (D) qBC = HAC vkSj HCA > UCA 

Sol. AC  isochoric process  

 AB  isothermal process   

 BC  isobaric process  

  qAC = UAC = nCv,m(T2 – T1) = UBC  

  WAB = –nRT1 2

1

V
n

V

 
 
 

   

  WBC = –P2(V1 – V2) = P2(V2 – V1)  

  qBC = HBC = nCP,m(T2 – T1) = HAC  

  HCA = nCP,m(T1 – T2)  

 UCA = nCV,m(T1 – T2)  

HCA < UCA since both are negative (T1 < T2)  

Sol. AC  levk;rfud izØe  

 AB  lerkih; izØe  

 BC  lenkch; izØe  

  qAC = UAC = nCv,m(T2 – T1) = UBC  

  WAB = –nRT1 2

1

V
n

V

 
 
 

   

  WBC = –P2(V1 – V2) = P2(V2 – V1)  

  qBC = HBC = nCP,m(T2 – T1) = HAC  

  HCA = nCP,m(T1 – T2)  

 UCA = nCV,m(T1 – T2)  

HCA < UCA pwafd nksuks _.kkRed gS (T1 < T2) 
 

PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

JEE-MAIN OFFLINE PROBLEMS 
 

1. Assuming that water vapour is an ideal gas, the internal energy change (U) when 1 mol of water is 
vapourised at 1 bar pressure and 100°C, (Given : Molar enthalpy of vapourization of water at 1 bar and 
373 K=41 kJmol–1 and R =.3 J mol–1 K–1) will be :    [AIEEE 2007, 3/120] 
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 tyok"i dks ,d vkn'kZ xSl ekudj (U) tc ,d eksy ikuh dks 100ºC rki rFkk 1 barnkc ij okf"ir djrs gSa rks 

vkUrfjd ÅtkZ esa ifjorZu gksxk (fn;k gS ikuh dh okf"ir eksyj ,sUFkSYih 373 K rki rFkk 1bar  nkc ij 41 kJ mol–

1 rFkk R = 8.3 J mol–1 K–1 gSa) :       [AIEEE 2007, 3/120] 

 (1*) 37.904 kJ mol–1 (2) 41.00 kJ mol–1 (3) 4.100 kJ mol–1 (4) 3.7904 mol–1  

Sol. U = H – nRT 
 = 41000 – 1 × 8.314 × 373 = 41000 – 3101.122 
 = 37898.878 J mol–1 = 37.9 kJ mol–1. 
 

2. A piston filled with 0.04 mol of an ideal gas expands reversibly from 50.0 mL to 375 mL at a constant 
temperature of 37.0ºC. As it does so, it absorbs 208 J of heat. The values of q and w for the process 
will be:   (R = 8.314 J/mol K) (ln 7.5 = 2.01)        [JEE(Main) 2013, 4/120] 

 fLFkj rki 37.0ºC ij ,d vkn'kZ xSl ds 0.04 eksy ls Hkjk gqvk fiLVu mRØe.kh; <ax ls 50.0 mL ls 375 mL rd 

QSyrk gSA ,slk gksus esa Å"ek dk 208 J 'kksf"kr gksrk gSA q vkSj w ds eku izØe ds fy;s gksxsa %         

               [JEE(Main) 2013, 4/120] 
 (R = 8.314 J/mol K) (ln 7.5 = 2.01) 
 (1*) q = +208 J, w = – 208 J    (2) q = –208 J, w = – 208 J 
 (3) q = –208 J, w = + 208 J   (4) q = +208 J, w = + 208 J 

Sol. The process is isothermal expansion Hence, q = - w  u = 0  
 q = + 208 J  
 w = – 208 J(expansion work) 

Sol. fn;k x;k izØe lerkih; izlkj dks iznf'kZr djrk gS] blfy;s q = - w u = 0  

 q = + 208 J  

 w = – 208 J(izlkj dk;Z) 
 

3. U equal to :                [JEE(Main) 2017, 4/120] 
 (1) Isobaric work (2*) Adiabatic work (3) Isothermal work (4) Isochoric work  

 U ftlds cjkcj gS] og gS :             [JEE(Main) 2017, 4/120] 

 (1) lenkch dk;Z  (2*) :)ks"e dk;Z  (3) lerkih dk;Z  (4) le&vk;rfud dk;Z  

Sol. For Adiabatic process (:)ks”"e izØe ds fy,), Q = 0 

 Now (vc), U = Q + W 

   U = W 
 

JEE-MAIN ONLINE PROBLEMS 
 

1. If 100 mole of H2O2 decompose at 1 bar and 300 K, the work done (kJ) by O2(g) as it expands against 1 
bar pressure is :      [JEE(Main) 2016 Online (10-04-16), 4/120] 

  2H2O2(l)   2H2O(l) + O2(g)  (R = 8.3 J K–1 mol–1)  

 ;fn H2O2 ds 100 eksy 1 bar rFkk 300 K ij fo;ksftr gks rks 1 bar nkc ds fo:) vkWDlhtu ds foLrkfjr gksus ij 

fd;k gqvk dk;Z (kJ) gksxk %      [JEE(Main) 2016 Online (10-04-16), 4/120] 

  2H2O2(l)   2H2O(l) + O2(g)  (R = 8.3 J K–1 mol–1) 

 (1) 498.00  (2) 62.25  (3*) 124.50  (4) 249.00 

Sol. 2H2O2(l)   2H2O(l) + O2(g) 

 W = –Pext (V) = – )n(
2O RT 

  100 mol H2O2 on decomposition will give 50 mol O2  

  100 eksy H2O2 fo;ksftr gksdj 50 eksy O2 nsrs gSA 

  W = –(50)(8.3)(300)J = –124500 J 
  W = –124.5 kJ 

  Work done by O2(g) = 124.5 kJ Ans.  

  O2(g) }kjk fd;k x;k dk;Z = 124.5 kJ Ans.  
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2. A gas undergoes change from state A to state B. In this process, the heat absorbed and work done by 
the gas is 5 J and 8 J, respectively. Now gas is brought back to A by another process during, which 3 J 
of heat is evolved. In this reverse process of B to A : [JEE(Main) 2017 Online (09-04-17), 4/120] 

 (1) 10 J of the work will be done by the surrounding on gas. 
 (2) 10 J of the work will be done by the gas. 
 (3*) 6 J of the work will be done by the surrounding on gas. 
 (4) 6 J of the work will be done by the gas.  

 ,d xSl voLFkk A ls voLFkk B dks tkrh gSA bl izØe esa] xSl }kjk 'kksf"kr Å"ek rFkk fd;k x;k dk;Z Øe'k% 5 J 

rFkk 8 J gSaA vc xSl dks nwljs izØe }kjk iqu% A voLFkk esa ykrs gSa blesa 3 J Å"ek fudyrh gSA B ls A ds bl mYVs 

izØe esa :       [JEE(Main) 2017 Online (09-04-17), 4/120] 

 (1) xSl ij ifjos'k }kjk fd;k x;k dk;Z 10 J gksxkA (2) xSl }kjk 10 J dk;Z fd;k tk;sxkA 

 (3*) xSl ij ifjos'k }kjk fd;k x;k dk;Z 6 J gksxkA (4) xSl }kjk 6 J dk;Z fd;k tk;sxkA 

Sol. A   B :  

 q = +5 ; W = –8 E = –3 

 B   A :  

 E = 3 ; q = –3 W = +6J 

  6J of the work will be done by the surrounding on gas. 

  xSl ij ifjos'k }kjk fd;k x;k dk;Z 6J gSA  
 

3. An ideal gas undergoes a cyclic process as shown in Figure.  
        [JEE(Main) 2018 Online (15-04-18), 4/120] 

 ,d vkn'kZ xSl ,d pØh; izØe ls xqtjrh gS tSlk fd fp=k esa n'kkZ;k x;k gSA 

        [JEE(Main) 2018 Online (15-04-18), 4/120] 
 A B 

C 

V 

P 

 
 UBC = –5 kJ mol–1, qAB = 2 kJ mol–1 
 WAB = –5 kJ mol–1, WCA = 3 kJ mol–1 
 Heat absorbed by the system during process CA is : 

 CA izØe esa ra=k }kjk 'kksf"kr Å"ek gS % 

 (1) – 5 kJ mol–1  (2*) + 5 kJ mol–1 (3) 18 kJ mol–1  (4) – 18 kJ mol–1 

Sol. 

 

V 

P 
 

 AB  isobaric ¼leHkkfjd½ 

 BC Isochoric ¼levk;rfud½ 

 CA not defined ¼ifjHkkf"kr ugh½ 

 UAB = q + W 
  = 2 – 5 = –3 

 UABC = UAB + UBC 
  = –3 – 5 = – 8 kJ 

 UCBA = +8 
  = Q + W 
 8 = Q + 3 
 Q = +5 kJ 
 

4. Consider the reversible isothermal expansion of an ideal gas in a closed system at two different 
temperatures T1 and T2 (T1 < T2). The correct graphical depiction of the dependence of work done (w) 
on the final volume (V) is :     [JEE(Main) 2019 Online (09-01-19), 4/120] 
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  nks fHkUu rkiksa T1 rFkk T2 (T1 < T2) ij ,d can fudk; esa ,d vkn'kZ xSl ds mRØe.kh; lerkih izlkj ij fopkj 

dhft,A fd;s x;s dk;Z (w) dh vafre vk;ru (V) ij fuHkZjrk dk lgh vkysf[kd fp=k.k gS %  

         [JEE(Main) 2019 Online (09-01-19), 4/120] 

 (1) 

  
|w| 

T2 

T1 

In  V O 

     (2)  

  
|w| 

T2 

T1 

In  V O 

 

 (3)  

  |w| 

T2 

T1 

In  V O 
 

  (4*)  

  |w| 

T2 

T1 

In  V O 

 

Sol. |w| = nRT 
i

f

v

v
n  

 |w| = nRT if vnRT–vn  

 Intercept will be – ve   

 vUr%[k.M – ve gksxkA  
 

5. An ideal gas undergoes isothermal compression from 5 m3 to 1 m3 against a constant external pressure 
of 4 Nm–2. Heat released in this process is used to increase the temperature of 1 mole of Al. If molar 
heat capacity of Al is 24 J mol–1K–1, the temperature of Al increases by: 

         [JEE(Main) 2019 Online (10-01-19), 4/120] 

 4 Nm–2 ds fLFkj cká nkc ds fo:)] ,d vkn'kZ xSl dh lerkih laihMu 5 m3 ls 1 m3 rd fd;k tkrk gSA bl 

izØe esa mRlftZr Å"ek dk iz;ksx 1 eksy Al ds rki dks c<+kus ds fy, fd;k tkrk gSA ;fn Al dh eksyj Å"ek /kkfjrk 

24 J mol–1K–1 gS rks Al dk rki ftruk c<+rk gS] og gS: [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1) 
3

2
K    (2*) 

2

3
 K    (3) 1 K    (4) 2 K   

Sol. W = –4 [1–5] = 16 J 

 16 = 1 × 24 × T 

 T = 
2

3
K 

 

6. For a diatomic ideal gas in a closed system, which of the following plots does not correctly describe the 
relation between various thermodynamic quantities ? [JEE(Main) 2019 Online (12-01-19), 4/120] 

 ,d can fudk; esa ,d f}ijek.kq vkn'kZ xSl ds fy, fuEu esa ls dkSulk ,d IykV fofHkUu Å"ekxfrd ifjek.kksa ds 

e/; lEcU/kksa dks lgh&lgh ugha crkrk gS \     [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1*)

 

 

P 

CP 
 (2) 

 

V 

Cv 

 

(3) 

 

T 

Cv 
 (4)

 

 

T 

U 
 

Sol. Cp should not change with pressure.  

 Cp nkc ds lkFk ifjofrZr ugha gksuk pkfg,A  
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7. The combination of plots which does not represents isothermal expansion of an ideal gas is: 
         [JEE(Main) 2019 Online (12-01-19), 4/120] 

 ,d vkn'kZ xSl ds lerkih; izlj.k dks ugha fu:fir djus okys IykVksa dk la;kstu gS % 

         [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (A) 

 

1/Vm 

P 

O 
 

(B)

 

 

P 

Vm 
O 

 

(C) 

 

PVm 

P 
O 

 (D)

 

 

U 

Vm 
O 

 

 (1) (B) and (C)   (2) (A) and (C)    (3) (A) and (D)   (4*) (B) and (D)   

 (1) (B) rFkk (C)   (2) (A) rFkk (C)    (3) (A) rFkk (D)   (4*) (B) rFkk (D) 
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