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  
 

 - I : SUBJECTIVE QUESTIONS  
 

 (A) :  
 

A-1. A + B  C + D kf = 2 × 10–4 M sec–1 

 kb = 5 × 10–5 M sec–1 k2 (k)  

 

A-2. S.T.P. O2 5.6  
 

 (B) : KC  
 

B-1. SO3, SO2 O2 10  

 2SO2(g) + O2(g)   2SO3(g) KC 100 –1  

 (a) SO3 SO2 O2  

 (b) SO3 SO2 O2 
 

B-2. 100ºC  A2 (g) + B2 (g)  2 AB (g) 16 

A2 B2  2 A2  
 

B-3. 3A(g) + B(g)  2C(g)  Kc = 9.0 A, B  C  

2.0  (C)  
 

B-4. 

  

 

  A2  B2  

 A2(g) + B2(g)  2AB(g) ;  27°C  Kc = 4   

  AB  
 

 (C) : KP 
 

C-1. 2H2O(g)  2H2(g) + O2(g) H2O(g), H2(g) O2(g) n 

H2O(g) y P KP  
 

C-2. N2O4 NO2 1 2 9 atm N2O4(g)  2 

NO2(g) KP 
 

C-3. 1 L  1  N2  3  H2 400 K (KC)
4

27
M–2 

NH3

 N2 (g) + 3H2(g)  2NH3(g) 
 

 (D) : KP KC    
 

D-1.   N2 a H2 b Kc Kp  

    N2 (g)   +   3H2 (g)   2NH3 (g)    (n < 0) ( P, T, V )  
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D-2. ‘A’ 1 1 27°C A(g)  B(g) + C(g) 

1.5 × 10–2  3 × 10–2 

A, B C Kp Kc  
 

D-3. 500 K 2.5 CO 0.15 

CO(g) + 2H2(g)  CH3OH(g) 

8.2 atm 0.08  

 (i) Kp Kc ; 

 (ii) CO  H2 

 

 (E) :  
 

E-1. 500 K  20 L  N2  1.57   H2  1.92  NH3  8.13 

N2(g) + 3H2(g)  2NH3(g)  Kc  1.7× 102 

 
 

E-2. 460°C SO2 (g) + NO2 (g)  NO(g) + SO3 (g) KC = 81 

 

   [SO2] = 0.04 M  [NO2] = 0.04 M  
   [NO] = 0.30 M  [SO3] = 0.3 M  
 

 

 

 (F) :  
 

F-1.  

 (i) (ii)  

 (iii)   (iv) 
 

F-2.  N2 + O2  2NO 2NO + O2  2NO2 K1  K2   

 N2 + 2O2   2NO2  
 

F-3. 1395 K H2(g) + CO2(g)  H2O(g) + CO(g) 

  1395 K  

  2H2O(g)  2H2 (g) + O2(g) K1 = 2.1 × 10–13  
  2CO2(g)  2CO(g) + O2(g) K2 = 1.4 × 10–12.  
 

 (G) :  

 

G-1. C2H5OH() + 

CH3COOH()  CH3COOC2H5() + H2O() 

         

      
 (i)   1   1   0.667 
 (ii)   X   X     8/3 
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 (H) :  
 

H-1. KC  KP 

(i)  N2O4(g)   2NO2(g)   
 (ii) 3Fe(s) + 4H2O(g)  Fe3O4(s) + 4H2(g) 
 (iii) NH4HS(s)  NH3(g) + H2S(g) 

 (iv) CH3COOH() + C2H5OH()  CH3COOC2H5() + H2O() 
 (v) MgCO3(s)    MgO(s) + CO2(g) 
 (vi)  2H2S(g)  2H2(g) + S2(g)  
 (vii)  SO2(g) + NO2(g)  SO3(g) + NO(g) 

 (viii) NH4NO2(s)  N2(g) + 2H2O() 
 

H-2. CaCO3  CaO(s) + CO2(g); Kp = 1 atm 927°C Kp = 1atm  927°C 10 

CaCO3 20g CaCO3 ?  
 

H-3.  

 AgNO3(s)  Ag(s) + NO2(g) + 
1

2
O2(g)  

 P KP  
 

 (I) : ()  
 

I-1.  37°C 1 atm N2O4, 25% (i) KP (ii) 37°C 0.1 atm 

 

 

I-2. T AB2 (g)  2 AB2 (g)  2 AB(g) + B2(g) 

x x Kp P 

 

I-3. N2O4(g)  2NO2(g) NO2  N2O4  38.33 

 

 (i)  (ii)  

 (iii) NO2  (iv) KP, 2 atm 
 

I-4. 900 K S8(g) S8(g) 1 atm 

29% S8(g) S2(g) S8 (g)   4S2 (g) Kp 

 

 (J) :  
 

J-1. SO2 (g) + 1/2O2(g)  SO3(g) 

 Hº298 = 98.32 kJ/mole, Sº298 = 95.0 J/mole-K  298 K  Kp 

(  10.27 = 1.86) 
 

J-2.  

 (i) H2(g) + CO2(g)  H2O(g) + CO(g) ;       K2000K = 4.4  
 (ii) 2H2O(g)   2H2(g) + O2(g) ;       K2000K = 5.31 × 10–10 
 (iii) 2CO(g) + O2(g)  2CO2(g) ;  K1000K = 2.24 × 1022 

  (iii)  
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 (K) :  
 

K-1. 

 

(i) CH4(g) + 2S2(g)  CS2(g) + 2H2S(g)  
 (ii) CO2(g) + C(s)  2CO(g)  
 (iii) 4NH3(g) + 5O2(g)  4NO(g) + 6H2O(g)  
 (iv) C2H4(g) + H2(g)  C2H6(g)  
 

K-2.  

 (i) (ii)  

 (a) N2(g) + 3H2(g)  2NH3(g) +  (b) N2(g) + O2(g)  2NO(g) +  

 (c) H2O(g) +   H2 (g) + 
1

2
O2 (g)  (d) 2CO (g) + O2 (g)  2CO2 (g) +  

 

K-3.  

  (NH4)(NH2CO2) (s)   2NH3 (g) + CO2(g) 

 (a) 25°C (NH4)(NH2CO2)                 

0.3 atm 25°C Kp  

 (b) 

NH3  

  (i) CO2    (ii) (NH4) (NH2CO2)  

  (iii) CO2   (iv)  

  (v)  ( ) (vi) 
 

K-4.  T  

  A(g)  B(g) + C (g)  

 1M      2M     2M. 

 

(  :  40 = 6.324) 
 

 (L) :  
 

L-1. 0ºC (atm )  

 Na2HPO4.12H2O(s)  Na2HPO4.7H2O(s) + 5H2O(g)  Kp = 2.43 × 10–13  

 0ºC 4.56  

  0ºC  Na2HPO4.12H2O(s)  
 

L-2. 0ºC Na2HPO4.12H2O (s)   Na2HPO4.7H2O(s) + 5H2O(g)  

KP = 31.25 × 10–13   
 

 (M) :  
 

M-1. A B 20°C  

 (i)  A(s)    A'(g) + H2S(g)   (ii) B(s)    B'(g) + H2S(g)  
 20°C A 50 mm B 60 mm  

 (a) A B  

 (b) A B A' B'  

 (c) 79.33 mm 
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M-2. NO  NO2  

  2NO2  N2O4   Kp = 6.8 atm–1 
  NO + NO2  N2O3   Kp = ? 

   NO  NO2  1 : 2   5.05 atm   N2O4 

 1.7 atm  

 (a) NO  

 (b) NO + NO2  N2O3  Kp  
 

 - II : (ONLY ONE OPTION CORRECT TYPE)  
 

 (A) :  
 

A-1.  

 (A)    (B)  

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

A-2.  

 (A)   

 (B)  

 (C)   

 (D)  
 

A-3. 2 96  O2  
 (A) 16 /  (B) 1.5 /  (C) 4 /   (D) 24 /  
 

A-4.  

 (A)     (B)   

(C) 

    

(D)  

 

A-5.  

    
 a b c 

(species)   

 (A) 5   (B) 7   (C) 6   (D) 8  
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 (B) : KC  
 

B-1. A  B A B a b k1 k2 

(a  x) (b + x) x k1, k2, a 

b,  

 (A) 1 2

1 2

k a k b

k k




  (B) 1 2

1 2

k a k b

k k




  (C) 1 2

1 2

k a k b

k k


  (D) 1 2

1 2

k a k b

k k




  

 

B-2. 250°C A(g) + B(g)  C(g) + D(g) A 

3n B n C B 

D  

 (A) n/2   (B) (3n – 1/2)  (C) (n – n/3)  (D) n 
 

B-3. A  B  

A(g)  2B (g)  KC  

        
 (A) Kc > 1   (B) Kc < 1   (C) Kc = 1  (D)  
 

B-4. ,  A + B  C + D Kc = 9  A B C 

 

 (A) 1   (B) 0.25   (C) 0.75  (D)  
 

B-5. 2.5 L  N2 (g) + O2 (g)  2NO (g)  N2  O2  

 2  4  

 

 (A) 0.2   (B) 0.4   (C) 0.6   (D) 0.1 
 

B-6. 2H2S(g)   2H2(g) + S2(g) 2 1 H2S, 0.2 H2 0.8 

S2 KC –1  : 

 (A) 0.08   (B) 0.016  (C) 0.004  (D) 0.160 
 

 (C) : KP 
 

C-1.  KP  

  CS2 (g) + 4H2 (g)  CH4 (g) + 2H2S (g)  
 (A)  atm   (B) atm–2  (C) atm2   (D) atm–1  
 

C-2. N2(g) + 3H2(g)  2NH3(g) N2  H2 1 : 3 

2P Kp 
2NP

P

3
  

 (A) 
2

1

3P
  (B) 

2

4

3P
  (C) 

24P

3
  (D)  

 

C-3. 2SO2(g) + O2(g)  2SO3(g) Kp 1000 K 4.0 atm–1 O2 
SO2 SO3  

 (A) 16.0 atm  (B) 0.25 atm  (C) 1 atm  (D) 0.75 atm 
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C-4. A2(g) + 2B2(g)   2C2(g) 

 A2  B2 0.80 atm 0.40 atm 2.80 atm 

Kp 

 (A) 20   (B) 5.0   (C) 0.02  (D) 0.2  
 

C-5. PCl5  PCl3 + Cl2 PCl5, PCl3 Cl2 a, b c 

P Kp  

 (A) 
bc

a
.RT  (B) 

b

(a b c) 
.P  (C) 

bc.P

a (a b c) 
  (D) 

c

(a b c) 
.P  

 

C-6.  NO2  1000 K 2NO2(g)  2NO(g) + 

O2(g) KP 100 atm.  O2  0.25 atm. 

 NO2  

 (A) 0.03         (B) 0.25   (C) 0.025   (D) 0.04  
 

C-7. PCl5 1 PCl5  PCl3 + Cl2 

PCl5 0.3 PCl3 KC  

 (A) 0.14, 
49

150
  (B) 0.12, 

23

100
   (C) 0.07, 

23

100
  (D) 20, 

49

150
  

 

 (D) : KP KC   

 

D-1. 527ºC  KC = 4 NH3 (g)  
1

2
 N2(g) +

3

2
H2(g)  KP  

 (A) 16 × (800 R)2 (B) 
–2

800 R

4

 
 
 

   (C) 4 × 800 R  (D)  

 

D-2. 427ºC 2H2O(g) + 2Cl2(g)  4HCl(g) + O2(g) KP 0.03 atm 

KC 

 (A) 5.23 × 10–4  (B) 7.34 × 10–4   (C) 3.2 × 10–3  (D) 5.43 × 10–5  
 

D-3. log p

c

K

K
 + log RT = 0   

 (A) PCl5   PCl3 + Cl2    (B) 2SO2 + O2  2SO3  
 (C) H2 + 2  2H     (D) N2 + 3H2  2NH3  
 

 (E) :  
 

E-1. SO3, CO, SO2 CO2 2 SO3(g) + CO(g)  

SO2(g) + CO2(g) KC = 1/9 

 (A) 8 

(B) n(SO3) + n(CO2) = 4  
 (C) [n(SO2)/n(CO)] < 1 
 (D) (B) (C).
 

E-2. 725 K H2, N2 NH3 2 atm, 1 atm 3 atm 725 

N2 + 3H2  2NH3 Kp 4.28  10–5 atm–2 

 

 (A)        (B)  

 (C)     (D) 
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E-3. 

CH3 – CH2 – CH2 – CH3(g)   298 K

 1.732 298 K, P 

 
 

(A)  

 (B)  

 (C)  

 (D) 
 

E-4. N2(g) + 3H2(g)  2NH3(g) Q   

Q =
2

3
3

2 2

[NH ]

[N ][H ]
 ,     

 (A) Q = KC  (B) Q < KC  (C) Q > KC  (D) A = 0 
 

E-5. 2A + B  3C 298 K KC = 49  

 3L A, B C 2, 1 3  

 (A)      (B)  

 (C)      (D)  
 

E-6. A  B C D 

Q           [JEE-2000, 1/35]  

 (A)      (B)  

 (C)    (D) 
 

 (F) :  
 

F-1.  

   S(s) + O2 (g)   SO2 (g); Kc1 = 5 × 1052 

   2S(s) + 3O2 (g)   2SO3(g); Kc2=1029   
  Kc  

   2SO2(g) + O2 (g)   2SO3(g) 

 (A) 2.5 × 1076   (B) 4 × 1023    (C)  4 × 10–77  (D)  
 

F-2. SO2(g) + ½O2(g)   SO3(g) 4 × 10–3 atm–1/2 

2SO3(g)  2SO2(g) + O2(g)  

 (A) 250 atm  (B) 4 × 103 atm  (C) 0.25 × 104 atm (D) 6.25 × 104 atm 
 

F-3.  

  2 NO + O2   2 NO2   
1CK   

  NO2 + SO2   SO3 + NO   
2CK   

  2 SO3    2 SO2 + O2  
3CK   

 (A) 
3CK =

1CK  
2CK     (B)  

3CK 
1CK  2

2
CK = 1 

 (A) 
3CK =

1CK  
2CK = 1    (D) 

3CK  1
2

CK 
2CK  = 1 
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 (G) :  

 

G-1. (C2H5OH()) (CH3COOH()) 27ºC 

33% C2H5OH() + CH3COOH()  CH3COOC2H5() + 

H2O() KC  

 (A) 4   (B) 1/4   (C) 9   (D) 1/9  
 

 (H) :  
 

H-1. CaCO3(s)  CaO(s) + CO2(g) ;  Kc = 0.05 mole/litre 6.50 

CaCO3 (s) ? 

(A) 32.5 g  (B) 24.6 g  (C) 40.9 g  (D) 8.0 g 
 

H-2.  C(s) + CO2(g)  2CO(g),  12 atm   50%  CO2 Kp   

 (A) 12 atm  (B) 16 atm  (C) 20 atm  (D) 24 atm 
 

H-3.  

  NH2COONH4(s)  2NH3(g) + CO2(g) 

  

 (A) 

1M

2M

3M

4M

5M

6M

7M

8M

CO (g)2

NH (g)3

NH COONH (s)2 4

C
on

c.
(m

o
l/L

t.
)

Time (sec.)
1 2 3 4 5   

(B) 

1M

2M

3M

4M

5M

6M

7M

8M

CO (g)2

NH (g)3

NH COONH (s)2 4

C
o

nc
.(

m
o

l/L
t.

)

Time(sec.)
1 2 3 54  

(C) 

1M

2M

3M

4M

5M

6M

7M

8M

CO (g)2

NH (g)3

NH COONH (s)2 4

C
on

c.
(m

o
l/L

t.
)

Time (sec.)
1 2 3 4 5

     (D) 

1M

2M

3M

4M

5M

6M

7M

8M

CO (g)2

NH (g)3

NH COONH (s)2 4

C
o

nc
.(

m
o

l/L
t.

)

Time(sec.)
1 2 3 54

   

 

H-4. NH4HS(s)  NH3(g) + H2S(g) NH4HS 

106°C 1.2 atm Kp  

 (A) 1.44 atm2  (B) 0.36 atm2   (C) 0.16 atm2  (D) 3.6 atm2

 

H-5. NH3(g) 2 atm NH4HS NH3(g) 

H2S(g) KP = 3  

 (A) 
3NHp = 6 atm, 

2H Sp = ½ atm   (B) 
3NHp = 1.732 atm, 

2H Sp  = 1.732 atm  

 (C) 
3NHp = 3 atm, 

2H Sp  = 1 atm   (D) 
3NHp = 1 atm, 

2H Sp  = 3 atm  
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 (I) : ()  
 

I-1. N2O4(g)  2NO2(g)  ()  P Kp 

 

 (A) p

p

4p K

K


   (B) p

p

K

4p K
 


    (C)  pK

4p
    (D)  

 

I-2. P0 SO3   2SO3(g)  2SO2(g) + O2(g) Kp   

 (A) [(P03)/2(1 – )3]    (B) [(P03)/(2+)(1 – )2] 
 (C) [(P02)/2(1 – )2]     (D) 
 

I-3. N2O4 NO2 (1 + ) 
D

d

 
 
 

  

 [- D- d- ]  

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

 

  

 

I-4. 
D

d
 

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

 

I-5. N2 O4(g)   2NO2(g) , N2O4 20%, 45%, 65%  80% 

 
 (A) d20 > d45 > d65 > d80    (B) d80 > d65 > d45 > d20  
 (C) d20 = d45 = d65 = d80    (D) (d20 = d45) > ( d65 = d80) 
 

I-6. PCl5  PCl3 + Cl2 PCl5 (), 

(   << 1)  

 (A)  P  (B)  1

P
   (C)  

2

1

P
  (D)  

4

1

P
  

 

I-7. 727ºC 1.23 atm  SO3 SO2 O2 SO3(g)  SO2(g) + 

1/2O2(g) 0.9 g/litre  
 (A) 1/3    (B)2/3   (C) l/4   (D) 1/5.  
 

I-8. 2B(g)  B2(g) d D 

()     

 (A)  = 2
D – d

d

 
 
 

 (B)  = 
2D – d

D
  (C)  = 2 –

2D

d
   (D)  =  

2D

D – d
 

 

I-9. PCl5  PCl3 + Cl2 800 K 2 atm 0.5 

800 K 2 atm   
 (A) 4.232 g/L  (B) 6.4 g/L  (C) 8.4 g/L  (D) 2.2 g/L  
 

I-10. SO3(g)   SO2(g) +
1

2
 O2(g)  

 35    
 (A) 0.28   (B) 0.38   (C) 0.48  (D) 0.58 
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 (J) : 
 

J-1. K  

 (A) – Go = RT ln K (B) G = RT ln K (C) – G = RT ln K (D) Go = RT ln K  
 

J-2. H2(g) + I2(g)  2HI(g) 350ºC Kc = 66.9 448ºC Kc = 50.0 

 

 (A) H = + ve     (B) H = – ve  
 (C) H =       (D) H  
 

J-3. 500 K 700 K  Br2  2Br 1  10–10 1  10–5 

 

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

J-4. 

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

 

J-5. 

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

 

J-6.  G°  Kc= 1  

 (A) –RT   (B) –1     (C) 0   (D) + RT  
 

J-7. (T2 > T1) log 2

1

K

K
 =

H

2.303



2 1

1 1

T T

 
 

 
 

 

 (A)
2 1

1 1

T T

 
 

 
=     (B) H =  

 (C) log K2 > log K1    (D) K2 > K1 
 

 (K) :  
 

K-1. CO(g) + H2O(g)  CO2(g) + H2(g) CO2(g) 

(A)      (B)  

 (C)   (D) CO(g) 
 

K-2.  N2(g) + 3H2(g)  2NH3(g) 

 

 (A) NH3(g)    (B) NH3(g)  

 (C)   (D) Kp  
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K-3. 25ºC  SO2Cl2(g)  SO2(g) + Cl2(g) 

 

 (A) SO2, Cl2 SO2Cl2 

(B)  

 (C) SO2  

(D) Kp 
 

K-4. 3.5  2.3 g/mL 

C ( )   C ( )  rH = – 1.9 kJ/mole 

  

 (A)    (B)  

 (C)    (D)  
 

K-5. ( )  

 (A) ng  0   (B) ng  0 

 (C)  ng = 0   (D) ng = 0 
 

K-6. H2O(s)  H2O()   

(A) 

(B)  

 (C)  

 (D) 
 

K-7.  

 2A(s) + 3B(g)   3C(g) + D(g) + O2  

 (A) C D   (B) C D  

 (C) B D   (D)  
 

 (L) :  
 

L-1. 1 bar 313 K 19.355 mmHg 

(mmHg) H2O  25.2 31.8 42.2 55.3 71.9 92.5 

(K) 298 303 308 313 318 323 

 (A) 35%  (B) 25%  (C) 75%  (D) 5%  
 

L-2. (a) CuSO4.5H2O(s)  CuSO4.3H2O (s) + 2H2O (g)  KP = 4 × 10–4 atm2  
 (b) Na2SO4.10H2O(s)  Na2SO4.5H2O (s) + 5H2O (g)  KP = 2.43 × 10–8 atm5 

 (c) Na2S2O3.5H2O(s)   Na2S2O3.2H2O (s) + 3H2O (g)  KP = 6.4 × 10–5 atm3  

  

 (A) c > b > a  (B) c < b < a  

  c > b > a   c > b > a  

 (C) a > c > b  (D) a > c > b   

  a > c > b   a < c < b  
 

L-3. CuSO4.5H2O(s)  CuSO4.3H2O(s) + 2H2O(g)  KP = 4 × 10–4 atm2 298 K 

22.4 torr  

 (A) 74.46%  (B) 78.46%  (C) 67.85%  (D) 70.46% 
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 (M) :  
 

M-1.   AB(aq)  A+(aq) + B(aq)  AB(aq) + B(aq)  AB2
(aq)  

K1 K2 A+ AB2
  

 (A) B– (aq.)   (B) B– (aq.)  

 (C) B– (aq.) (D) B– (aq.) 
 

M-2. [A+] [AB2
] y x AB 

K1/K2  

 (A) 2y
(y x)

x
   (B) 

2y (x y)

x


  (C) 

2y (x y)

x


  (D) 

y
(x y)

x
  

 [ ]  
 

M-3. PCl5(g)  PCl3(g) + Cl2(g) COCl2(g)  CO(g) + Cl2(g) 

CO(g)  

 (A) PCl5     (B) Cl2  

 (C) PCl5    (D) PCl5  
 

 - III : (MATCH THE COLUMN)  
 

1.  ( ).

-  - 
(A) N2(g) + 3H2(g)  2NH3(g) (t = 300ºC) (p) ng > 0   
(B) PCl5(g)  PCl3(g) + Cl2(g) (t = 50ºC)   (q) Kp < Kc   

(C) C(s) + H2O(g)  CO(g) + H2(g)  (r) 
Kp 

 

(D) CH3COOH() + C2H3OH ()  CH3COOC2H5() + H2O() (s) P   > P  
 

2.  

 -I ( ) -II

(A) 
NH4(s)  NH3(g) + H(g) 

(p)  

 
(B) 

 N2 (g) + 3H2(g)  2NH3 (g) 
(q) 

(C) 
H2O(g) + CO(g)  H2(g) + CO2 (g),  

 
(r)  

(D) 
PCl5 (g)   PCl3(g) + Cl2(g)  Cl2 

(s)

 

 
 

 
 

- I : (ONLY ONE OPTION CORRECT TYPE)  
 

1. AD, AD2, AD3 K1, K2, K3  

 A + D  AD, AD + D  AD2, AD2 + D  AD3 . A + 3D  AD3  'K' 

  
(A) K1 + K2 + K3 = K     (B) logK1 + logK2 + logK3 = log K       

 (C) K1 + K2  = K3 + K     (D) log K1 + logK2 = logK3 + log K   
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2. 2000 K 10 O3 O2 2O3(g)  3O2(g)  KP = 4 × 1014 atm  

2 3O OP P 8 atm O3  

 (A) 8 × 10–5 atm  (B) 11.3 × 10–7 atm (C) 9.71 × 10–6 atm (D) 9.71 × 10–2 atm 
 

3. S22–, S32–, 

S42– S (s) + S2– (aq)  S22– (aq) K1 = 12  2S (s) + S2– (aq)   S32– (aq) K2 = 132,  

S22–  S S32–  

 (A) 11   (B) 12   (C) 132   (D) 
 

4. 2A2B(g)  2A2(g) + B2(g) Kp = A2B 4 

 

 (A) A2B (2/3)  

 (B) (14/3)  

 (C) A2B B2  

 (D) A2B A2 

5.  A(g)   2C(g) + B(g) 

 

(%  =  × 100)   

(A) t = 5  Kc = 128 

( )2 

(B) t = 5  A  %, 

60% 

(C) t = 5  A  %, 

40% 

(D)  
 

 

6. 300 K 10 L 0.2 atm CO2 CaO CaO 

(negligible) (movable piston) 

CO2 

CaCO3 (s)   CaO(s) + CO2(g) Kp = 0.800 atm 

 (A) 5 L    (B) 2.5 L   (C) 1 L    (D) 
 

7. LaCl3(s) + H2O(g) +  LaClO(s) + 2HCl(g), 

HCl 

 

 (A) 2   (B) 2    (C) 3    (D) 5   
 

8. 

(A) (B)  

(C)  (D)   
 

 

9. 1300 K 2H2S(g)  2H2(g) + S2(g) 0.0118 

597.4 kJ 1200 K  

 (A)  1.180 × 10–4    (B) 11.80    
(C)  118.0     (D) 
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10. H2O()  H2O(g) T K :  

  

 (A)  

 (B) % 100%  

 (C) ‘2T’ 

 

 (D) H2O H2O(g) 

 
 

11. 200 atm N2(g) + 

3H2(g)  2NH3(g) 500ºC 

 

 (A)  

 (B)  

 (C)  

 (D)  
 

12. ?       

 (A) CH3NH2 (aq) + H2O ()  CH3NH3
(aq) + OH– (aq) 

 (B) AgCl (s)  Ag+ (aq) + Cl– (aq) 
 (C) HCN (aq) + H2O ()   H3O+ (aq) + CN– (aq) 

 (D) [Cr(dien)2]3+ (aq) + 3H2O () + 3Cl– (aq)  [Cr (H2O)3Cl3] (aq) + 2 dien (aq)  
 

13.  
 (i) PCl5(g)  PCl3(g) + Cl2(g)   (ii) N2O4(g)   2NO2(g) 
  

 (A) PCl5 N2O4

 (B) PCl5 

 (C) NO2 

 (D)  
 

14. 100 [N2(g) + O2 (g)  2NO (g)] 1  N2, 2  O2 3  NO O2 

NO 0.04 /  O2 

 

 (A) (101/18)  (B) (101/9)  (C) (202/9)  (D) 
 

15. CaCl2.6H2O CaCl2 1.14 torr  

 (A) CaCl2(s)  

 (B) CaCl2(s)  

 (C) CaCl2.6H2O(s)  

 (D) CaCl2.6H2O(s)  
 

16. A(s)  B(g) + C(g)  KP = 40 atm2 
 X(s)  B(g) + E(g)   
 B 10 atm  

 300 K X(s)  B(g) + E(g) 

( R = 2 cal/K/mol)  
 (A) 3.5 Kcal/mol  (B) 3 Kcal/mol  (C) 2.5 Kcal/mol  (D) 2 Kcal/mol  
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 - II : SINGLE AND DOUBLE VALUE INTEGER TYPE  
 

1.  

 (1) CH3COOH() + C2H5OH()  CH3COOC2H5() + H2O()  
 (2) H2(g) + CO2(g)   CO(g) + H2O(g) 
 (3) CO(g) + Cl2(g)   COCl2(g) 
 (4) NH4HS(s)   NH3(g) + H2S(g) 
 (5) CaCO3(s)  CaO(s) + CO2(g) 
 (6) N2(g) + O2(g)  2NO(g) 
 (7) CO2(g) + C(s)  2CO(g) 
 (8) SO2(g) + NO2(g)  SO3(g) + NO(g) 

 (9) NO(g) +
1

2
 Br2()  2NOBr(g)  

 

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

B B C 

C(g) + D(g)   A(g) + B(g)  
 

3. 444°C 0.5 H2, 0.5 I2 10 KC 

49 , [HI] [I2] :  
 

4. N2O5(g)  2NO2(g) + 1/2 O2(g)  N2O5(g) 

 600 mm Hg   960 mm Hg 

x 10 x  
 

5.  Ni(s) + 4CO(g)  Ni(CO)4(g) ; Kp = 0.125 atm–3. 

 CO Ni(CO)4 ( ) 

(atm ) Ni  
 

6. LiCl.3NH3(s)  LiCl.NH3(s) + 2NH3(g) 40ºC Kp, 9 atm2 

0.1 LiCl.NH3 5 LiCl.3NH3 

100
 

7. 2Cl2(g) + 2H2O(g)  4HCl(g) + O2(g) Hº = +113 kJ  Cl2, H2O, HCl O2 

 

 (a)   H2O  

 (b) O2      H2O  

 (c) O2      HCl   

 (d)    Cl2  

 (e)   Cl2  

 (f)   KC  

 (g)     KC  

 (h)     HCl  

 (i) He       HCl   

 (j)     HCl 
 

8.  

 X(s)  A(g) + B(s) + C(g) 
1PK  = 500 atm2 

 Y(s)  D(g) + A(g) + E(s)  
2PK = 2000 atm2 

 x 25  
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9. N2O4(g)  2NO2(g) 350 K N2O4 40 350 K N2O4(g) 

 
 

10. N2O4 30.67 N2O4 % :    
 

11.  

 NH2COONH4 (s)  2NH3 (g) + CO2 (g) 

 NH3 

a/b a + b 
 

 - III :  
 

1. 
 (A) (G)T,P = 0   
 (B)   

 (C)  

  (D)  
 

2. N2 + 3H2  2NH3 KC :  

 (A)   (B)  

 (C)      (D)  
 

3.  

 (A)  

 (B)  

 (C)  

 (D)  
 

4. K1, K2 K3  

 N2 + 3H2  2NH3    K1  
 N2 + O2  2NO   K2  

 H2 + 
1

2
O2  H2O    K3  

 2NH3 + 
5

2
O2  2NO + 3H2O  K4 

  

 (A) K1 = 
3

2 3

4

K (K )

K


  (B) K4 = K1 × K2/(K3)3  (C) K2 = 4 1

3
3

K K

(K )


  (D) K4 =

3
2 3

1

K (K )

K


   

 

5.  log c

p

k 1
log

k RT
 = 0,        

 (A) NH3(g)  
1

2
N2(g) + 

3

2
H2(g)   (B) CaCO3(s)  CaO(s) + CO2(g) 

 (C) 2NO2(g)  N2O4 (g)   (D) H2(g) + 2(g)  2H(g) 
 

6. , KP = KC     

 (A) A(g) + 2B(g)   3C(g)   (B) A(s)   B(g) 
 (C) 2A(g)   B(g) + C(g)   (D) A(s) + B(g)  C(s) + 2D(g) 
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7. N2O4(g)  2NO2(g), Kc = 4 

 

(A) A  

(B) [N2O4]=[NO2]= 0.1 M 

(C) D F  Kc = Q 

(D)  

 

 

8. 5  9 

 

 (A)  
[C]

[B]
= 

3

1
     (B) log KP = log KC 

 (C) [D]eq = 15 × 10–2 mole L–1   (D) Keq = 9 
 

9.   2AB(g)  A2(g) + B2(g)   

 (A)      (B)  

 (C)     (D)  
 

10. PCl5(g)  PCl3(g) + Cl2(g)    

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

11. CuSO4.5H2O(s)   CuSO4(s) + 5H2O(g); Kp = 10–10 (atm)5. 27°C 2.5L CuSO4.5H2O( ) 

10–2 [ : R =
1

12
litre atm mol–1 K–1] 

 (A) CuSO4.5H2O 9 × 10–3    

 (B) CuSO4.5H2O 9.8 × 10–3  

 (C) CuSO4 10–3  

 (D) CuSO4 2 × 10–4  
 

12. CuSO4.5H2O(s)  CuSO4.3H2O(s) + 2H2O(g) KP = 0.4 × 10–3 atm2  
   

 (A) Gº = – RT ln 
2H OP  

2H OP =  H2O  

 (B)  H2O = 15.2  CuSO4.5H2O  100%  

 (C)  24  CuSO4.5H2O  

 (D) CuSO4.5H2O, CuSO4.3H2O  
 

13. 1L H2(g) 2(g) 523 K  

 H2(g) + 2(g)  2HI (g) HI(g)  

 (A)   

(B)  

 (C)   

 (D) HI (g) 2  

 (E) 
 

14. PCl5 (g)  PCl3 (g) + Cl2 (g) 

  

 (A) 

(B)  

 (C) 

 (D) PCl5 
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15.  

 (A) N2(g) + 3H2(g)   2NH3(g)  

 (B) H2O(s)   H2O()    

 (C) PCl5(g)  PCl3(g) + Cl2(g)  

 (D) H2 + I2   2HI    
 

16. 2CaSO4(s)  2CaO(s) + 2SO2(g) + O2(g), H > 0 
 CaSO4(s) 1600 K 

 

 (A) CaO(s)  

 (B) SO2(g)  

 (C) O2(g)  

 (D) He CaO(s)  
 

17. COCl2 (g)  CO(g) + Cl2(g), 

COCl2  

 (A) Cl2    (B)  

 (C)  (D)  
 

 - IV : (COMPREHENSION)  
 

 

 # 1  

 

 

 

 

 

  

(a)   

 ( )     ( )  

  

(b)  Fe, Cu, Ag, Au,  

 ( )     ( ) 

 

 (c) 

 

 KCl + aq  KCl ( ) –  

 (KOH 

) 

 KOH +    KOH( ) +  

 

(d) : 
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1. 'X' 'X'  

 (A)    (B)  

 (C)   (D) 
 

2. Au(s)    Au(),  

 (A)    (B)  

 (C)   (D)  
 

3.* 
1

2
N2(g) + 

1

2
O2(g)   NO(g)  

  

 (A) (B)  

 (C) (D) 
 

# 2  

 

 

  Gº = – 2.30 RT logk  .......... (1) Gº :  

  Gº = Hº – TSº     .......... (2) Hº :  

 (1)  (2)  

  – 2.3 RT logk = Hº – TSº   Sº :  

  logK =  
Hº Sº

2.3RT 2.3 R

 
   .......... (3)  

 log k 1/T = 
H

2.3 R

 
  

 Y = 
S

2.3 R

 
  

 T1 k1 T2 k2 

 

  log K1 =
1

Hº Sº

2.3 R T 2.3 R

 
    .......... (4) 

  log K2 = 
2

Hº Sº

2.3 R T 2.3 R

 
   .......... (5) 

 (5) (4)  2

1 1 2

K Hº 1 1
log

K 2.30 R T T

 
  

 
  

 

 
 

4. PCl5 230 cal logk 
1

T
 

 (A) +50   (B) – 50   (C) 10    (D)  
 

5. S0 < 0 logk 
1

T
 

 (A)  (B)     (C) 

1/T

logk  (D)   

 

6. 355ºC KC = 57 450ºC KC = 69  

 (A) H < 0     (B) H > 0  
 (C) H = 0     (D) H 
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# 3 

Q.7, Q.8  Q.9 

  

-1 -2 -3 

(I) 2NH3(g)  N2(g) + 3H2(g) (i)  (P) 
  = 

1

2
  P = 1 atm,  

KP  1  

(II) N2O4(g)  2NO2(g) (ii) KP > KC (T = 298k) (Q) 
 

(III) 2O3(g)  3O2(g) (iii) 
 

(R) 
 

(IV) 2HI(g)  H2(g) + I2(g) (iv) M   M  (S)  
 

7.*  
 (A) (I) (i) (p)  (B) (II) (ii) (Q)  (C) (III) (iii) (Q)  (D) (IV) (iv) (S)  
 

8.  
 (A) (IV) (ii) (Q)  (B) (III) (i) (S)  (C) (II) (iv) (R)  (D) (II) (iii) (S)  
 

9.*   
 (A) (I) (iii) (R)  (B) (II) (iv) (S)  (C) (III) (iv) (Q)  (D) (IV) (iii) (P) 
 

 
 

* -   
 

 - I : JEE (ADVANCED) / IIT-JEE  
 

1. 3X(g) + Y(g)  X3Y(g), X3Y   
                    [JEE-1999, 2/80]  

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

2. 500°C N2 (g) + 3H2(g)  2NH3  atm 

KP 1.44 × 10–5 KC           [JEE 2000, 1/35] 

 (A) 
5

2

1.44 10

(0.082 500)







 (B) 

5

2

1.44 10

(8.314 773)







  (C) 

5

2

1.44 10

(0.082 773)




  (D) 

5

2

1.44 10

(0.082 773)







 

 

3. A  B C D 

Q            [JEE-2000, 1/35] 

 (A)      (B)  

 (C)    (D) 
 

4. N2O4  2NO2 (KP) 

KP = 
2

2

(4x P)

(1 x )
, P= , x=

[JEE 2001, 1/35]
(A) KP    (B) x KP  

 (C) x KP    (D) P X KP  
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5.               [JEE 2002, 3/90]  
   N2 O4 (g)  2NO2 (g) 
 

(KP) ()  

 (A)  KP    (B) KP   

 (C) KP ,   (D) KP   
 

6. A  B log10K  (= r 298KH  –54.07 kJ mol–1, r 298KS = 10 JK–1mol–1 

R = 8.314 JK–1 mol–1; 2.303 × 8.314 × 298 = 5705 )         [JEE 2007, 3/162] 
 (A) 5   (B) 10   (C) 95   (D) 100 
 

7.* CaCO3  
 CaCO3(s)   CaO(s) + CO2(g) 
  

 (A) H  

 (B)  (K), CaCO3  

 (C) K,  CO2  

 (D) H,  [JEE(Advanced)  2013, 3/120]
 

  1   

 298 K (gaseous) X2 X (thermal decomposition)  
   X2(g)   2X(g) 

 (standard reaction Gibbs energy), rGº, 

 X2  1 X X 

 X  equilibrium  2 bar 

(  : R = 0.083 L bar K–1 mol–1)   
 

8. 298 K   (equilibrium constant) Kp   
 [JEE(Advanced)  2016, 3/124]  

(A) 
2
equilibrium

equilibrium

8

2




  (B) 

2
equilibrium

2
equilibrium

8

4



 
  (C) 

2
equilibrium

equilibrium

4

2




  (D) 

2
equilibrium

2
equilibrium

4

4



 
  

 

9.      [JEE(Advanced)  2016, 3/124] 

 (A) X   

  (B) X2 (spontaneously)  

 (C)   = 0.7  
(D) KC < 1  

 

 - II : JEE (MAIN) / AIEEE  
 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. : [AIEEE 2002, 3/225] 
 (1) N2(g) + O2(g)  2NO(g)   (2) PCl5(g)  PCl3(g) + Cl2(g) 
 (3) N2(g) + 3H2(g)  2NH3(g)  (4) SO2Cl2(g)   SO2(g) + Cl2(g) 
 

2.  

 (1) 2NH3 N2 + 3H2    (2) C(g) + (1/2) O2(g) CO (g)   
 (3) H2 (g) + O2 (g)  H2O2 (g)   (4)  
 

3. CO (g)+ (1/2) O2 (g)  CO2 (g), Kc /Kp [AIEEE 2002, 3/225] 
 (1) RT    (2) (RT)–1   (3) (RT)–1/2   (4) (RT)1/2  
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4.  

 2SO2 (g) + O2 (g)  2SO3 (g) ; H° = – 198 kJ. 
   [AIEEE 2003, 3/225] 

 (1)    (2)  

 (3)    (4) 
 

5.  N2O4(g)  2NO2(g) N2O4 NO2 4.8 × 10–2 

1.2 × 10–2 mol L–1 Kc     [AIEEE 2003, 3/225] 
 (1) 3.3 × 102 mol L–1  (2) 3 × 10–1 mol L–1  (3) 3 × 10–3 mol L–1  (4) 3 × 103 mol L–1 
 

6.      [AIEEE 2004, 3/225] 
  P4 (s) + 5O2 (g)   P4 O10 (s) ? 
 (1) KC = [P4O10]/[P4] [O2]5   (2) KC = 1/[O2]5  
 (3) KC = [O2]5     (4) KC = [P4O10] / 5[P4] [O2]  
 

7. CO(g) + Cl2 (g)   COCl2 (g) Kp / Kc  [AIEEE 2004, 3/225]

 (1) 1/RT  (2) 1.0   (3) RT   (4) RT 
 

8. N2 (g) + O2 (g)  2NO(g), T 4 × 10–4  

Kc [AIEEE 2004, 3/225 & JEE(Main) 2012, 4/120] 

  NO(g)  
1

2
N2 (g) +  

1

2
O2 (g)  

 (1) 2.5 × 102   (2) 0.02   (3) 4 × 10–4   (4) 50  
 

9. 2NO2 (g)  2 NO(g) + O2 (g), 

 (184°C KC = 1.8 × 10–6) 
 (R = 0.0831 kJ/(mol.K)) 
 184°C Kp Kc [AIEEE 2005, 3/225] 

 (1) Kp Kc  
 (2) Kp = Kc  
 (3) Kp Kc   

 (4) Kp Kc 
 

10. ClF3 Cl2(g) + 3F2(g)  2ClF3(g); rH = –329 J. 

 Cl2, F2 ClF3 ClF3  [AIEEE 2005, 3/225] 

 (1) F2      (2)  

 (3) Cl2   (4)  
 

11. NH4HS 0.50 atm 

NH3 H2S 

0.84 atm  NH4HS 

         [AIEEE 2005, 4½/225] 
 (1) 0.11   (2) 0.17   (3) 0.18   (4) 0.30 
 

12.  
   PCl5(g)  PCl3(g) + Cl2(g) 

 P PCl5 x PCl3 
        [AIEEE 2006, 3/165] 

 (1) 
x

x 1

 
  

P    (2) 
2x

1– x

 
 
 

 P  (3) 
x

x 1

 
  

 P  (4) 
x

1– x

 
 
 

 P 
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13. SO3(g)  SO2(g) +
1

2
O2(g) KC = 4.9 × 10–2 

2SO2(g) + O2(g)  2SO3(g) Kc       [AIEEE 2006, 3/165] 
 (1) 416    (2) 2.40 × 10–3  (3) 9.8 × 10–2  (4) 4.9 × 10–2 

 

14.   a, b c :
 (a) CO(g) + H2O(g)  CO2(g) + H2(g); K1 
 (b) CH4(g) + H2O(g)  CO(g) + 3H2(g); K2 
 (c) CH4(g) + 2H2O(g)  CO2(g) + 4H2(g); K3 
  ?         [AIEEE 2008, 3/105] 

 (1) K2 K3 = K1   (2) K3 = K1K2  (3) K3 K23 = K12   (4) 1 2 3K K K   
 

15.  X  2Y Z  P + Q 
1

pK
2

pK 1 : 9

X  Z
         [AIEEE 2008, 3/105] 

 (1) 1 : 1   (2) 1 : 3   (3) 1 : 9   (4) 1 : 36  
 

16. 1000 K  CO2 0.5 atm CO2  CO

0.8 atm K :     [AIEEE 2011, 4/120] 
 (1) 1.8 atm   (2) 3 atm  (3) 0.3 atm  (4) 0.18 
 

17. N2(g) + O2(g)  2NO(g) T Kc  4× 10–4 

NO(g)  
1

2
N2(g) + 

1

2
O2(g) Kc [AIEEE 2012, 4/120] 

 (1) 0.02   (2) 2.5 × 102  (3) 4 × 10–4  (4) 50.0 
 

18. 2(g) 2(g)
1

SO O
2

  3(g)SO KP = KC(RT)x

x                [JEE(Main) 2014, 4/120] 

 (1) –1   (2) 
1

–
2

   (3) 
1

2
    (4) 1 

 

19. 300 K  2A  B + C  2494.2 J 

[A] =
1

2
, [B] = 2  [C] = 

1

2
 : [R = 8.314 J/K/mol, e = 2.718] 

                     [JEE(Main) 2015, 4/120] 
 (1)  Q > KC   (2)  Q > KC    

 (3)  Q < KC   (4)  Q < KC 
 

20. 298 K A + B  C + D  100 

1 M D (mol L–1 )   [JEE(Main) 2016, 4/120]
 (1) 0.818  (2) 1.818  (3) 1.182  (4) 0.182 
 

21. K,

[JEE(Main) 2018, 4/120] 
ln K 

(0, 0 ) 

A 

C 
D 

B 

                                 

 
1

T K

 
 (1)  C  D   (2) A  D   (3) A  B   (4) B  C  
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JEE(MAIN) ONLINE PROBLEMS 
 

1. 50% HI, H2 I2 

        [JEE(Main) 2014 Online (09-04-14), 4/120]  
2HI(g)  H2(g) + I2(g) 

 (1) 1.0    (2) 3.0    (3) 0.5    (4) 0.25  
 

2.  

                [JEE(Main) 2014 Online (12-04-14), 4/120] 
 (1)    (2)  

 (3)     (4)  
 

3. NH2COONH4(s)   2NH3(g) + CO2(g) Kp =  2.9 × 10–5 atm3 

1    

       [JEE(Main) 2014 Online (19-04-14), 4/120] 
 (1) 1.94 × 10–2 atm   (2) 5.82 × 10–2 atm  (3) 7.66 × 10–2 atm  (4) 38.8 × 10–2 atm 
 

4.  N2O4,  NO2  N2O4(g)   2NO2(g) 300 K  1 atm  

N2O4  0.2  1  N2O4   

      [JEE(Main) 2015 Online (10-04-15), 4/120] 
 (1) 3.11 g/L  (2) 4.56 g/L  (3) 1.56 g/L  (4) 6.22 g/L 
 

5.      [JEE(Main) 2015 Online (11-04-15), 4/120] 

 (1)   (2) 

 (3)    (4)  
 

6. XY X Y T 

10 KP   [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1) 25   (2) 5   (3) 10   (4) 100 
 

7.  

 Fe2O3(s) + 3CO(g)   2Fe() + 3CO2(g) 

  

         [JEE(Main) 2017 Online (09-04-17), 4/120] 
 (1) Fe2O3  (2) CO2  (3) CO  (4) CO2  
 

8. 

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

 (1) 4NH3 (g) + 5O2 (g)   4NO (g) + 6H2O () (2) 2NO2 (g)   2NO (g) + O2 (g) 
 (3) 3O2 (g)   2O3 (g)    (4) H2 (g) + I2 (g)   2HI (g) 
 

9. 5 L  2 3

 

  CO + Cl2   COCl2 

 CO  (Kc)  

[JEE(Main) 2018 Online (15-04-18), 4/120] 
 (1) 2   (2) 2.5   (3) 3   (4) 4 
 

10. 320 K A2 20 %, A(g) 320 K 1 atm J –1 

(R = 8.314 JK–1 mol–1; ln 2 = 0.693; ln 3 = 1.098) 

        [JEE(Main) 2018 Online (16-04-18), 4/120] 
 (1) 1844  (2) 2068  (3) 4281  (4) 4763 
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11. 2NO2(g)  N2O4(g)  NO2(g)  N2O4(g)  

N2O4  [JEE(Main) 2018 Online (16-04-18), 4/120] 

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

12.  

  A2(g) + B2(g) 
K1 

 2AB(g)  ……(1)  

   6AB(g) 
K2 

 3A2(g) + 3B2(g)   ……(2) 

 K1 K2      [JEE(Main) 2019 Online (09-01-19), 4/120] 

(1) K1K2 = 
3

1
     (2) K2 = K1–3   (3) K1K2 = 3    (4) K2 = K13 

 

13. 300 K  KP/KC  (300 K RT = 24.62 dm3 atm mol–1) 

 N2(g) + O2(g)  2NO(g)  
 N2O4(g)  2NO2(g)  
 N2(g) + 3H2(g)  2NH3(g)  
        [JEE(Main) 2019 Online (10-01-19), 4/120] 
 (1) 1,4.1 × 10–2 dm–3 atm–1 mol, 606 dm6 atm2mol–2   

(2) 1,24.62 dm3 atm mol–1, 1.65 × 10–3 dm–6 atm–2mol2   
(3) 24.62 dm3 atm mol–1 606.0 dm6 atm2 mol–2, 1.65 × 10–3 dm–6 atm–2 mol2  
(4) 1,24.62 dm3 atm mol–1, 606.0 dm6 atm2mol–2   

 

14. 5.1  NH4SH 327°C 3.0 L 30%  NH4SH, NH3  

H2S 327°C Kp  (R = 0.082 L atm mol–1 K–1,  S 

= 32  mol–1, N = 14 g mol–1)  [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1) 4.9 × 10–3 atm2   (2) 0.242 × 10–4 atm2   (3) 1 × 10–4 atm2   (4) 0.242 atm2   
 

15.  N2(g) + 3H2(g)  2NH3(g) 

KP 

 (
3NH totalp p ) 

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

 (1) 
3 / 2 1/ 2 2

p3 K P

16
  (2) 

3 / 2 1/ 2 2
p3 K P

4
  (3) 

1/ 2 2
pK P

4
     (4) 

1/ 2 2
pK P

16
 

 

16. A + 2B 
 

K 
 2C+D B A 1.5 A B 

(K)   

        [JEE(Main) 2019 Online (12-01-19), 4/120] 
 (1) 16   (2) 1   (3) 1/4   (4) 4 
 

17.   

 A(s)  B(g) + C(g) ; 2
P atmxK

1
  

 D(s)  C(g) + E(g) ; 2
P atmyK

2
  

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

 (1) atmyx    (2) (x + y) atm  (3) x2 + y2 atm  (4)  atmyx2   
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EXERCISE - 1 
 

–I 

A-1. 4  A-2. 0.044 M.  B-1. (a) 0.1 (b) 0.4   B-2. 
100%

6
  

B-3. 1/3M   B-4. 0.66    C-1. 
2

2

P(n y / 2)(n y)

(3n y / 2)(n y)

 

 
  C-2. KP = 12  

C-3. [NH3] = 0.76 M      D-1.   KC =
2 2

3

4x V

(a x)(b 3x) 
; KP =

2 2

2 3

(a b 2x) .4x

P (a x)(b 3x)

 

 
  

D-2. [A]eq = [B]eq = [C]eq = 1/2 M, Kp = 12.3 atm, Kc = 0.5 M  

D-3. (i) Kc =
20000

343
  = 58.3 mol-2 L2, KP = 

58.3

41 41
 = 0.035 atm-2  (ii) P = 8.2 atm  

E-1. N2(g) + 3H2(g)  2NH3(g)  

 Qc =
2

3
3

2 2

[NH ]

[N ][H ]
 =

8 8 20 20
3

2 2 2
2

  

  
  =

64

3
 × 102 

  Qc  Kc ,  

  Qc > Kc,  
 

E-2. [SO2] = 0.034 M ; [NO2] = 0.034 M ; [NO] = 0.306 M ; [SO3] = 0.306 M  
F-1. (i)  (ii) 1/k  (iii) (iv)  

F-2. = K = K1 × K2.  

F-3. 2.58  
G-1. X = 4  

H-1. (i)   
2

2
C

2 4

[NO ]
K

[N O ]
   2

2 4

2
NO

P
N O

(P )
K

(P )
  

 (ii) 
4

2
C 4

2

[H ]
K

[H O]
   2

2

4
H

P 4
H O

(P )
K

(P )
   

 (iii)   KC = [NH3] [H2S]  KP = (PNH3) (PH2S) 

 (iv)   3 2 5 2
C

3 2 5

[CH COOC H ] [H O]
K

[CH COOH] [C H OH]
  KP  

 (v)   KC = [CO2]      KP = (PCO2) 

 (vi)  
2

2 2
C 2

2

[H ] [S ]
K

[H S]
  2 2

2

2
H S

P 2
H S

(P ) (P )
K

(P )
  

 (vii)  3
C

2 2

[SO ] [NO]
K

[SO ][NO ]
  3

2 2

SO NO
P

SO NO

(P ) (P )
K

(P )(P )
  

 (viii)    KC = [N2]  KP = (PN
2
)  

H-2. 50%       H-3. 3 / 2
P 3 / 2

2
K P

3
   

I-1. (i) 0.266 atm  (ii) 63.25%    I-2. x = 
1/ 3

P2 K

P

 
 
 

  

I-3. (i) 76.66,  (ii) 0.2, (iii) 33.33 %, (iv) 1/3   I-4. 2.55 atm3 J-1. KP = 1.86 x 1012 atm1/2  
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J-2.   (iii)  
 

K-1. (i) ;  (ii) ; (iii) ; (iv) ;  
 

K-2. (i)  

 (a)    (b)  (c)    (d)  

 (ii)  

 (a)    (b) (c)    (d)  

K-3. (a) 4 × 10–3  (b) (i) (ii) (iii) (iv) (v) (vi) 
 

K-4.  [A] = 0.34 M,  [B] = 1.16 M,  [C] = 1.16 M.  L-1. 50%  L-2. 5 × 10–3 atm.   

M-1. (a)  
1pK = 625 mm2 , 

2pK  = 900 mm2 (b) 
25

36
  

 

M-2. (a) 1.05 atm,   (b) 3.43 atm–1  

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

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

B-6. (B)    C-1. (B)   C-2. (B)   C-3. (B)   C-4. (A)  
 

C-5. (C)   C-6. (C)   C-7. (A)   D-1. (C)   D-2. (A)  
 

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

E-5. (A)    E-6. (D)   F-1. (C)   F-2. (D)   F-3. (B)  
 

G-1. (B)   H-1. (A)   H-2. (B)   H-3. (C)   H-4. (B) 
 

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

I-5. (A)   I-6. (B)   I-7. (B)   I-8. (C)   I-9. (A)  
 

I-10. (A)   J-1. (A)   J-2. (B)   J-3. (A)   J-4. (C)  
 

J-5. (B)   J-6. (C)   J-7. (A)   K-1. (D)   K-2. (B) 
 

K-3. (B)   K-4. (C)   K-5. (B)   K-6. (B)   K-7. (B)  
 

L-1. (A)   L-2. (A)   L-3. (C)   M-1.  (D)   M-2. (A)  
 

M-3. (C)  

–III 
1. (A - q, s) ; (B - p) ; (C - p) ; (D - r)  2. (A - r) ; (B - r) ; (C - q) ; (D - p)  
 

EXERCISE – 2  
 

–I  
1. (B)   2. (B)   3. (A)   4. (A)   5. (C)  
 

6. (B)   7. (B)   8. (B)   9. (A)   10. (B)  
 

11. (D)   12. (D)   13. (A)   14. (A)   15. (C)  
 

16. (C)  
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 – II  
1. 05    2. 3   3. 7   4. 4   5. 4  
 

6. 78   7. 5   8. 4   9. 15   10. 50  
 

11. 58  
 

–III  
1. (ABC)   2. (ABD)   3. (ABCD)  4. (ACD)   5. (AB)  
 

6. (AC)   7. (BC)   8. (ABCD)  9. (ABCD)  10. (AB)  
 

11. (BD)   12. (BCD)   13. (ABCDE)  14. (BCD)   15. (ABC)  
 

16. (ACD)   17. (BD)  

–IV   
 

1. (D)   2. (C)   3.* (AB)   4. (B)   5. (B)  
 

6. (B)   7.* (CD)  8. (B)  9.* (BD) 
 

EXERCISE – 3  
 

–I 
1. (A)   2. (D)   3. (D)   4. (D)   5. (D) 
 

6. (B)   7.* (ABD)   8. (B)   9. (C)  
 

–II  

JEE(MAIN) OFFLINE ANSWERS 
 

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

6. (2)   7. (1)   8. (4)   9. (4)   10. (1)  
 

11. (1)   12. (1)   13. (1)   14.  (2)   15.  (4)  
 

16. (1)    17. (4)   18. (2)   19. (2)   20. (2)  
 

21. (3)  
 

JEE(MAIN) ONLINE ANSWERS  
 

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

6. (1)  7. (1)  8. (2)  9. (2)  10. (4) 
 

11. (1)  12. (2)  13. (2)  14. (4)   15. (1) 
 

16. (4)  17. (4)  


