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(Thermodynamics IInd & IIIrd Law)  
 

 
 

 - I : SUBJECTIVE QUESTIONS  
 

 (A) : 
 

A-1. ?  
 

A-2. ? 
 

A-3. S ?  

 (a)  

 (b)   

 (c) 
 

A-4.   
 

A-5.  

 

A-6.  
 

A-7. H S 

 
 

 (B) : 
 

B-1. 85 JK–1 mol–1  117 g 

 

B-2. Fe2O3 (s) + 3H2 (g)  2Fe (s) + 3H2O () 

  

  Sºm(Fe2O3, S) = 87.4 , Sºm(Fe, S) = 27.3, Sºm(H2, g) = 130.7, Sºm(H2O, ) = 69.9 JK–1 mol–1.  
 

B-3. 3500 K  3133 K 

 349 KJ mol–1 S , S   S (

) 
 

B-4. 1.00 H2O() 298 K

rHº = – 286 kJ mol–1. 
 

B-5.  

 (I) 298 K 1 H2O(l)  0.101 M Pa (II) 273 K 1 0.101 M Pa  

 (III) 298 K 1 H2(g) 1 atm   (IV) 298 K C2H6(g) 1 atm 
 

B-6. O2 < O3 

(disordered)  

 

 (C) :  
 

C-1. :  

 (i) G = 0  (ii) G > 0  (iii) G < 0  
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C-2. A B  C  

 A  B; Hº = –3kJ, Sº = 20JK–1 ; A  C; Hº = –3.6 kJ, Sº = 10 JK–1 
 27ºC B  C  
 

C-3.   N2O4( )  

  
1

2
N2(g) + 

1

2
O2(g)  NO(g)  Gº = 86.6 kJ   .....(i)  

  NO(g) +
1

2
O2(g)  NO2(g)  Gº = –34.82 kJ  .....(ii)  

  2NO2(g)  N2O4(g)   Gº = –5.77 kJ   .....(iii)  
 

C-4. 298K PCl5(g) PCl3(g) + Cl2(g) K=1.8 × 10–7  G0

  
 

 - II : (ONLY ONE OPTION CORRECT TYPE)  
 

 (A) :  
 

A-1.  

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

A-2.  

 I. Ag+(aq) + Cl–(aq)  AgCl(s) 
 II. NH4Cl(s)  NH3(g) + HCl(g) 
 III. 2NH3(g)  N2(g) + 3H2(g) 
 (A) I  II  (B) III   (C) II  III  (D) II 
 

A-3. (non-reacting)  

 (A)   (B)  

 (C)    (D)  
 

A-4.  

 (A) 2SO2(g) + O2(g)  2SO3(g)  (B) C2H4(g) + H2(g) C2H6(g) 
 (C) C(s, ) + O2  CO2(g)  (D) 3C2H2(g)  C6H6(  ) 
 

A-5. PCl5(g)  PCl3(g) + Cl2(g)  

 (A) H < 0, S < 0 (B) H > 0, S > 0 (C) H > 0, S < 0 (D) H < 0, S > 0  
 

A-6. Sº  
 (A) CaO (s) + CO2(g) 3CaCO (s)     (B) NaCl (aq)  NaCl (s)  

 (C) NaNO3(s)  Na+ (aq) + NO3– (aq) (D) N2 (g) + 3H2 (g)  2NH3 (g)  
 

A-7.   

 (A) 2

1
Ca(s) O (g) CaO(s)

2
      (B) 3 2CaCO (s) CaO(s) CO (g)    

 (C) 2 2C(s) O (g) CO (g)      (D) 2 2N (g) O (g) 2NO(g)     
 

A-8.  

 (A)  (B)  

 (C)     (D) 
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 (B) :  
 

B-1. 

  

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

B-2.  p,m

5
C R

2
  
 

 2 300 K  600 K 

 (S)   

(A) 
3

2
R ln 2  (B) –

3

2
R ln 2  (C) 5R ln 2  (D) 

5

2
R ln 2  

 

B-3.  200 300ºC 

 

 (A) 
3

2
R ln 

300

200
 
 
 

 (B) 
5

2
R ln

573

273
 
 
 

 (C) 3R ln
573

473
 
 
 

  (D) 
3

2
R ln

573

473
 
 
 

  

 

B-4. p,m

5
C R

2
  
 

 300 K 

 

 (A)    (B)   (C) 
5

2
R ln 3  (D) R ln 3 

 

B-5. 368 K  1 

 H = – 401.7 J mol–1 0ºC   

 (A) – 1.09 JK–1  (B) 1.47 JK–1  (C) 0.38 JK–1  (D)  
 

 (C) :  
 

C-1.  

 (A)     (B)  

 (C)    (D) 
 

C-2.  

 (A) H > 0, S < 0 (B) H < 0, S > 0 (C) H < 0, S < 0 (D) H > 0, S < 0  
 

C-3.  

 (A) Hº = 0  (B) Sº = 0  (C)  K = 0 (D)  K = 1 
 

C-4. 100ºC 1 atm 1.0  100ºC 1 atm 

(G)  

 (A) 80 cal  (B) 540 cal  (C) 620 cal   (D) 
 

C-5.  H = – 33 kJ  S = – 58 J/K     

 (A)      (B)   

 (C)    (D)  

 

C-6.  A(g)  B(g)  B  A 

  A  B G°   

 (A) RT n 4   (B) –RT n 4   (C) RT log 4   (D) – RT log 4 
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C-7.  Gº = – 177 K cal   (1) 2 Fe(s) + 
3

2
O2 (g)  Fe2O3 (s) 

  Gº = – 19 K cal   (2) 4 Fe2O3 (s) + Fe(s) 3 Fe3O4 (s) 

  Fe3O4(s) ? 
 (A) + 229.6 kcal/mol (B) – 242.3 kcal/mol (C) – 727 kcal/mol (D) – 229.6 kcal/mol  
 

C-8. H° = – 76.6 KJ S° = 226 JK–1  

 (A)    (B)  

 (C) 66°C   (D) 66°C  
 

 - III : (MATCH THE COLUMN)  
 

1. 

-I  -II 

(A) (G ) T,P = 0 (p)  

(B) S  + S  > 0 (q)  

(C) S  + S  < 0 (r)  

(D) (G ) T,P > 0 (s)  
 

2. 

-I  -II 
(A) (p) S  > 0 

(B) (q) S  < 0 
(C) 2N(g) N2(g) (r) S  < 0 
(D) MgCO3(s)   MgO(s) + CO2(g) (s) S  = 0 

 

 

- I : (ONLY ONE OPTION CORRECT TYPE)  
 

1. :  

 (A) (i) 1 M MgCl2  (ii) 1 M NaCl 

(B) (i) 25ºC Br2 (ii) 20ºC Br2  

 (C) (i) HgO (ii) HgS    (D) (i) Br2 (ii) I2  
 

2.   

 (A)    (B)  

 (C)    (D) ( Q = 0)  
 

3.   

 (A) K  

 (B)  K  

 (C) H2(g) (130 K)  H2(g) (200K)  

 (D) 
 

4.   

 S1 :  

 S2 :  

 S3 :  

 (A) S1 S2 S3    (B) S1  (C) S2, S3  (D) S1, S3  
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 - II : SINGLE AND DOUBLE VALUE INTEGER TYPE  
 

1. 10 Gº R = 8.31 JK–1 mol–1, T = 314 K. (KJ mol–1 

)  
 

2. 298 K   
  A (g) + B (g)  C (g) + D (g)  

 Hº = – 29.8 Kcal Sº = – 0.1 Kcal K–1 (K) :  
 

3. 27ºC 1  MX (s) 

MX = 780 kJ mol–1 

 MX = – 775.0 kJ mol–1 

 27°C = 40 J mol–1 K–1  

 

4. 300 K C (g)   

 A (g) + 3 B (g)  2C (g) 
 Gº (Kcal)    

 A B C 
Hfº (Kcal mol-1) 0 0 –10 
Sfº (Cal K–1 mol-1) 40 30 45 

 

5. 300 K H2(g) H(g) 60 50 J mole–1 K–1 H2(g) 

Kcal mole–1 

  H2 (g)  2H (g) ; Gº = 21.6 KJ mole–1  
 

6. 25ºC – 213.3 kJ mol–1  

–217.77 kJ mole–1 
 

7.  300 K X  Y Hº = 25 KJ 

K =10–7  
 

8. 25ºC (Kcal mol–1 ) 

½N2(g) + 2H2(g) + ½Cl2(g)  NH4Cl(s), NH4Cl  

 NH4Cl  Hºf = – 313 kJ mol–1 

 

  
2

0 1 1
NS 191.5 JK mol    

2

0 1 1
HS 130.6JK mol    

   
2

0 1 1
ClS 223.0J K mol    

4

0 1 1
NH ClS 94.6 JK mol    

 

9. 
1

2
N2(g) + 

3

2
H2(g) NH3(g) ; 477ºC  H = – 30 kJ ; N2 (g)  NH3 (g) 

 60  50 J mole–1 K–1 H2(g) Jmole–1K–1 

 

 - III :  
 

1.   

 (A) Fe(s) + O2(g)  Fe2O3(s).    (B)   

 (C)    (D)   
 

2. (solidifies)  

 (A) (B)  

 (C)  (D)   
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3.   

 (A)  

 (B)  

 (C)  

 (D)  
 

4.   

 (A)  

 (B) S  

 (C) S   

 (D) S  
 

5.  `X`   400 K X(l)  X(g) ? 

 (A) 400 K  1  G = 0   (B) 400 K  2  G = + ve 

 (C) 400 K  0.1  G = – ve  (D) 410 K  1   G = + ve  
 

6.  

 (A) H = 0   (B) E = 0   (C) G = –T.S  (D) T  = T
 

 - IV : (COMPREHENSION)  
 

 
 

# 1  
 

 (T), (P) (V) 

 S = 2.303 nCV log 2

1

T

T

 
 
 

 + 2.303 nR log 2

1

V

V

 
 
 

  

  S = 2.303 nCp log 2

1

T

T

 
 
 

 + 2.303 nR log 1

2

P

P

 
 
 

  

 (spontaneity) 

(S) T , G = H – TS  
 

1. 25°C 2 5 50 

 [ R = 8.3 J/mole – K] 
(A) 38.23 J/K  (B) 26.76 J/K  (C) 20J/K  (D) 28.23J/K  

 

2. 23.03 J/K 27°C 

327°C (CV)   

(A) 
10

log2
J/K mol    (B)

10

log2
– 8.3 J/ K mol   

(C)  10 × log2 J/K mol    (D) 10 log2 + 8.3 J/K mol  
 

3. 1 atm M2O(s)2M(s) + 
1

2
O2(g) H = 30 kJ/mol S = 0.07 kJ/K-

 
(A) T > 428.6 K  (B) T > 300.8 K  (C) T < 300.8 K  (D) T < 428.6 K  
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# 2 

 : 

GP, T < 0. GP, T = 0 GP, T > 0 

    P,TG  = H – TS    ...(1) 

 H TS 

 

 (endothermic) H  S 

TS H

G TS 

H G  

 (exothermic) H S 

TS > H, G 

TS TS < H, G 

(exothermic) 

 

4. CaCO3 CaO CO2 

 (A) TS (H)  

 (B) TS (H)  

 (C)  

 (D) 
 

5. 25°C ,  X2O4()  2XO2(g) H = 2.1 Kcal S = 20 cal K–1

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

6. 298 K ,  2A + B C H = 100 kcal S = 0.050 kcal K–1 H  S 

 

 (A) 1000 K  (B) 1500 K  (C) 2000 K  (D) 2500 K  
 

7. 400 K H = – 40 kcal 400K 

400 K G S  

 (A) 0, – 0.1 cal K–1    (B) 0,100 cal K–1   

(C) –10 kcal, –100 cal K–1    (D) 0, –100 cal K–1  
 

8. 300 K –15.0 K cal mol–1 – 

7.2 cal K–1 mol–1 

(A) – 12.84 kcal mol–1,    (B) 12.84 kcal mol–1,  

 (C) – 17.16 kcal mol–1,    (D) 
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* -   
 

 - I : JEE (ADVANCED) / IIT-JEE 
 

1. A B [JEE 2006, 3/184] 

      
 S(A   C) = 50; S(C  D) = 30; S(B D) = + 20  
  A  B [JEE 2006, 3/184] 
 (A) 100   (B) – 60   (C) – 100  (D) + 60  
 

2. N2 + 3H2  2 NH3   298 K = 4 × 106 

     400 K K = 41 

  [JEE 2006, 3/184] 

(A) N2 

 

 (B) 
3NH2G = 

2H3G + 
2NG G 

 

 (C) Kp H  

 (D) 400 K 2 1.7 

 

3. A  B log10 K  

 ( rHº298 K = –54.07 kJ mol–1, rSº298 K = 10 JK–1 mol–1 R = 8.314 JK–1 mol–1 ; 2.303 x 8.314 
x 298 = 5705)            [JEE 2007, 3/162] 

 (A) 5   (B) 10   (C) 95   (D) 100  
 

4.  H2O() (1 bar, 373 K)  H2O(g) (1 bar, 373 K), 
              [JEE 2007, 3/162]

(A) G = 0, S = +ve (B) G = 0, S = –ve (C) G = +ve, S = 0  (D) G = –ve, S = +ve 
 

5. -1 : (equilibrium) (standard Gibbs 

energy)  

 -2 : 

(spontaneous)             [JEE 2008, 3/163] 

 (A) 1 2 ; 2, 1  

 (B) 1 2 ;  2, 1  

 (C) 1 2 

(D) 1 2 
 

6. -1 :  

 - 2 : (reservoir) 

[JEE 2008, 3/163]

 (A) 1 2 ; 2, 1  

 (B) 1 2 ;  2, 1  

 (C) 1 2  

 (D) 1 2  
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7.* X Z 

P-V Z 

(S 

w )            [JEE 2012, 4/136] 

(A) Sxz =Sxy + Syz 

(B) wxz = wxy + wyz  
(C) wxyz = wxy 

(D) Sxyz =Sxy  
 

8. T = 100C 1 H2O()  H2O(g)  

 (A) S  > 0 S  > 0      (B) S  > 0 S  < 0 

   (C) S  < 0 S  > 0    (D) S  < 0 S  < 0 
 

9. -I (thermodynamic) -II  

 -I  II 

(A) 273 K 1 atm  (P) q = 0 

(B) (isolated) (Q) w = 0 

(C) (R) Ssys < 0 

(D) 
1 atm H2(g) 300 K 600 K (reversible) 

1 atm 300 K 
(S) U = 0 

  (T) G = 0 
 

10. 300 K (surroundings) (thermal contact)

3.0 atm 1.0 L  2.0 L 

(Ssurr) JK–1  (1 L atm = 101.3 J)           [JEE(Advanced) 2016, 3/124] 

 (A) 5.763  (B) 1.013  (C) –1.013  (D) –5.763  
 

11.* (surroundings) 

K    

                    [JEE(Advanced) 2017, 4/122]  

 (A) (Endothermic) K 

 

 (B) (Exothermic) K 

 

 (C) (Endothermic) K 

 

 (D) (Exothermic) K 
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12.* , A   P , [A]  [P] T1  T2  

 Time

T1

T2

[A
]/

(m
ol

 L
-1

) 

5 

10 

 Time

T2

T1

[P
]/

(m
ol

 L
-1

) 

5 

10 

  
 T2 > T1, ( )                             [JEE(Advanced) 2018, 4/120] 

 (H  S T1 ln (K) T2 In (K) 
1

2
T

T

H, S, G K, (Gibbs)  

 (A) H < 0, S < 0   (B) G < 0, H > 0 (C) G < 0, S < 0 (D) G < 0, S > 0 
 

13. 1250 K 

1 % 

 

  2Cu(s) + H2O(g) Cu2O(s) + H2(g) 
 1250 K H2 (bar ) pH2 

In  
2Hp  _______  

 ( = 1 bar, R ( ) = 8 J K–1 mol–1, ln(10) = 2.3, Cu(s)  Cu2O(s) 

 

 1250 K  : 2Cu(s) + 
2

1
O2(g) Cu2O(s) ;  G° = –78,000 J mol–1 

           H2(g) + 
2

1
O2(g)  H2O(g) ;  G° = –1,78,000 J mol–1; G ) 

                     [JEE(Advanced) 2018, 3/120] 
 

 - II : JEE (MAIN) / AIEEE  
 

1. [AIEEE 2007, 3/120] 

 (1)  

 (2)  

 (3)  

 (4) 
 

2.  CaCO3(s) CaO(s) + CO2(g) 298 K 1 Hº   Sº  

+ 179.1 –1 160.2 H° S° 

  [AIEEE 2007, 3/120]  
 (1) 845 K  (2) 1118 K  (3) 1008  (4) 1200 K  
 

3. X2, Y2  XY3  60, 40  50 JK–1 mol–1  
1

2
X2 + 

3

2
Y2  XY3 

H = – 30 kJ [AIEEE 2008, 3/105] 
 (1) 500 K  (2) 750 K  (3) 1000 K  (4) 1250 K   
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4. T H S Te 

      [AIEEE 2010, 4/144]  

 (1) Te > T   (2) T > Te  (3) Te, T 5  (4) T = Te 
 

5. 27°C 2 10 dm3 100 dm3 

        [AIEEE 2011, 4/120] 
(1) 38.3 J mol–1 K–1  (2) 35.8 J mol–1 K–1    (3) 32.3 J mol–1 K–1  (4) 42.3 J mol–1 K–1  

 

6. PbO2 + Pb  2PbO, rGº < 0  
 SnO2 + Sn  2SnO, rGº > 0,   

rGº 

[AIEEE 2011, 4/120] 

 (1) +2, +2  (2) +4, +4 

 (3) +2, +4  (4) +4, +2 
 

7. : [AIEEE 2012, 4/120] 

 (1)  system

total

G

S




= – T     (2) , w  = –nRT  n f

i

V

V
 

  (4) lnK = 
Hº T Sº

RT

  
    (4) K = e–Gº/RT  

 

8. 298 K 

 2NO(g) + O2(g)  2NO2(g)
298 K NO(g) 86.6 kJ/mol 298 K NO2(g) 

(KP = 1.6 × 1012)               [JEE(Main) 2015, 4/120] 
 

 (1) R(298) in (1.6 × 1012) – 86600 
 (2) 86600 + R(298) ln (1.6 x 1012)   

 (3) 86600 – 
12ln (1.6 10 )

R (298)

  

 (4) 0.5 [2 × 86,600 – R (298) ln (1.6 × 1012)]  
 

9. CO2(g)  H2O(l) (I) 25ºC 

–3263.9 kJ mol–1 (kJ mol–1 )
 (R = 8.314 JK–1 mol–1)       [JEE(Main) 2018, 4/120] 
 (1) 3260  (2) –3267.6  (3) 4152.6  (4) –452.46 
 

JEE-MAIN ONLINE PROBLEMS 
 

1. CD2O (Cp) 1000 K 10 cals 32  CD2O 1000 K 100 K 

(D = = 2 )
        [JEE(Main) 2014 Online (11-04-14), 4/120] 

 (1) 23.03 cal deg–1 (2) – 23.03 cal deg–1 (3) 2.303 cal deg–1 (4) – 2.303 cal deg–1 
 

2. (Sº)  

  CH4(g) 186.2 JK–1 –1, O2(g) 205.0 JK–1 –1 

  CO2(g) 213.6 JK–1 –1, H2O() 69.9 JK–1 –1 

 CH4(g) + 2O2(g)  CO2(g) + 2H2O() (Sº)    
               [JEE(Main) 2014 Online (12-04-14), 4/120] 

 (1) –312.5 JK–1 –1    (2) –242.3 JK–1 –1 

 (3) –108.1 JK–1 –1    (4) –37.6 JK–1 –1 
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3. , A(g) + B(g)  C(g) + D(g), 298 K Hº Sº –29.8 kJ mol–

1 –0.100 kJ K–1 mol–1 298 K : 
         [JEE(Main) 2016 Online (09-04-16), 4/120] 
 (1) 1   (2) 10   (3) 1.0 × 10–10  (4) 1.0 × 1010 
 

4. 

     [JEE(Main) 2016 Online (09-04-16), 4/120] 

 (1) H S,    (2) H S  

 (3) H S   (4) H S,  
 

5. 'S' fG° 500 K +100.7 kcal mol–1  +103 

kcal mol–1  500 K   'S'  (R = 2 cal K–1 mol–1) 
        [JEE(Main) 2018 Online (15-04-18), 4/120] 
 (1) 0.1 atm  (2) 1 atm  (3) 10   (4) 100 atm 
 

6.  

 (i) 2Fe2O3(s)  4Fe(s) + 3O2(g) ; r G° = + 1487.0 kJ mol–1  
 (ii) 2CO(g) + O2(g)  2CO2(g) ; rG° = –514.4 kJ mol–1 
 2Fe2O3(s) + 6CO(g)  4Fe(s) + 6CO2(g) , rG°  
        [JEE(Main) 2018 Online (15-04-18), 4/120] 
 (1) –112.4 kJ mol–1 (2) –56.2 kJ mol–1 (3) –168.2 kJ mol–1 (4) –208.0 kJ mol–1 

 

7. S    [JEE(Main) 2018 Online (16-04-18), 4/120] 

 (1) C( )  C( )    (2) N2(g, 1 atm)  N2(g, 5 atm) 

 (3) N2(g, 273 K)  N2(g, 300 K)   (4) H2(g)  2H(g) 
 

8. 273 K 1 kg 383 K

4.2 kJ K–1kg–1 2491 kJ kg–1 334 kJ kg–1 

2491 kJ kg–1 (log 273 = 2.436, log 373 = 2.572, log 383 = 2.583) 
 [JEE(Main) 2019 Online (09-01-19), 4/120] 

 (1) 8.49 kJ kg–1 K–1 (2) 9.26 kJ kg–1 K–1 (3) 2.64 kJ kg–1 K–1 (4) 7.90 kJ kg–1 K–1 
 

9.  H = 200 J mol–1  S = 40 JK–1 mol–1 

 [JEE(Main) 2019 Online (10-01-19), 4/120] 
 (1) 5 K    (2) 12 K   (3) 4 K    (4) 20 K  
 

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

 (1) 

(2)  

 (3) CaSO4(s) CaO(s)  SO3(g) 

(4) N2 H2   
 

11. T1  T2 

S  
 [JEE(Main) 2019 Online (11-01-19), 4/120] 

 (1) 2CP In 
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12. X   Y (K ) 

rG°(kJ mol–1 ) = 120 – 
3

T
8

 

T  [JEE(Main) 2019 Online (11-01-19), 4/120] 

 (1) Y  T = 280 K   (2) Y  T = 300 K  (3) X  T = 315 K (4) X  T = 350 K    
 
13. T 

G° = A – BT, A  B   
 [JEE(Main) 2019 Online (11-01-19), 4/120] 

(1)  A > 0      (2)  B < 0  

(3)  A > 0  B < 0    (4)  A < 0  B > 0 
 
14. 2H2O   H3O+ + OH– 298 K  G°  

 [JEE(Main) 2019 Online (11-01-19), 4/120] 
   (1) 80 kJ mol–1  (2) –100 kJ mol–1 (3) –80 kJ mol–1  (4) 100 kJ mol–1 

 
15. MgO(s) + C(s)  Mg(s) + CO(g),  rH° = +491.1 kJ mol–1  rS° = 198.0 JK–1 mol–1  

298 K   
 [JEE(Main) 2019 Online (11-01-19), 4/120] 

 (1) 2380.5 K  (2) 1890.0 K  (3) 2040.5 K  (4) 2480.3 K 
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EXERCISE - 1 
 

 – I  
 

A-1.  
 

A-2. 

 

 

A-3. (a) S  ; S   

 (b) S  ; S   

 (c) S  ; S   
 

A-4. S  = S  + S   > 0 
 

A-5. 0 K  
 

A-6. GT,P = (–)ve  S  > 0 
 

A-7. G = H – TS   
 G = (–) ve       

S 
 

B-1. – 1.5 × 85 J/K  
 

B-2. – 215.2 JK–1 mol–1  
 

B-3. S  = 111.4 JK–1, S  = –99.71 JK–1, S  = +11.69 JK–1 
 

B-4.  = 959.73 JK–1. 
 

B-5. II < I < III <IV  
 

B-6. O2  
 

C-1. (i)   

 (ii)  

 (iii)  
 

C-2. Gº  B, C  
 

C-3. 97.79 kJ  
 

C-4. Gº = 38477 J/mol    
 

 - II  
 

A-1. (C)   A-2. (C)   A-3. (B)   A-4. (D)   A-5. (B)  
 

A-6. (C)   A-7. (B)   A-8. (A)   B-1. (B)   B-2. (C)  
 

B-3. (C)   B-4. (D)   B-5. (C)   C-1. (D)   C-2. (B)  
 

C-3. (D)   C-4. (D)   C-5. (D)   C-6. (A)   C-7. (B)  
 

C-8. (A)  
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 - III  
 

1. (A)  (p, s); (B)  (r) ; (C)  (q, s) ; (D) (q, s).  
 

2. (A)  (s); (B)  (p, r); (C)  (q); (D)  (p, r)  
 

EXERCISE – 2  
 

 - I  
 

1. (C)   2. (C)   3. (A)   4. (C)  
 

 - II  
 

1. 6   2. 1   3. 7 kJ mol–1. 4. 8   5. 8  
 

6. 15  7. 51  8. 48   9. 40  
 

 - III  
 

1. (BD)   2.  (AB)   3. (ABD)   4. (ABD)   5.       (ABC)  
 

6. (ABCD)  
 

 - IV  
 

1. (A)   2. (B)   3. (D)   4. (B)   5. (A) 
 

6. (C)   7. (D)   8. (A)  
 

EXERCISE – 3  
 

 - I  
 

1. (D)   2. (B)   3. (B)   4. (A)   5. (D)  
 

6. (A)   7. (AC)   8. (B)    
 

9. (A-R,T); (B-P,Q,S); (C-P,Q,S); (D-P,Q,S,T)   10. (C)   11.        (AB) 
 

12. (AC)  13. –14.6 
 

 - II 
 

JEE-MAIN OFFLINE PROBLEMS 
 

1. (3)   2. (2)   3. (2)   4. (2)   5. (1)  
 

6. (3)   7. (3)   8. (4)   9. (2) 
 

JEE-MAIN ONLINE PROBLEMS 
 

1. (2)  2. (2)  3. (1)  4. (1)  5. (1) 
 
6. (2)  7. (2)  8. (2)  9. (1)   10. (4) 
 
11. (3)   12. (3)   13. (1)   14. (1)  15. (4)  
 


