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SOLUTION OF CHEMICAL EQUILIBRIUM 
 

EXERCISE # 1 
 

PART – I (Hkkx - I) 
 

A-1. Keq =
f

b

K

K  = 

4

5

2 10

5 10








 = 4  

 

A-2. n =
4.22

6.5
 = 0.25 

 Active mass ¼lfØ; nzO;eku½ =
6.5

25.0
= 0.044 M. 

 

B-1. (a)  2SO2 (g)   +   O2(g)      2SO3(g)  KC = 100 mole–1 lit. 

 Initial mole a          b       0 
   a–2x          b–x      2x 

   
a

2
           b –

a

4
     

a

2
        (According to data given) 

 But according to question. 
 No. of mole of SO2 = No. of mole of SO3 . 
      = a – 2x = 2x. 
         a = 4x. 

         x =
a

4
 . 

 Now, KC = 
2

3
2

2 2

[SO ]

[SO ] [O ]
 

 But No. of mole of SO3 and SO2 are equal at eq. so. 

  KC = 
2

1

[O ]
 

  [O2] =
C

1

K
; [O2] =

1

100
 . 

 But [O2] = 2mole of O at eq.

10
 =

1

100
 . 

 So No. of mole of O2 =
1

10
  = 0.1. 

 (b) KC =
2

3
2

2 2

[SO ]

[SO ] [O ]
 = 

2

2 2

2
SO

2
SO O

2n

V

n n

V V

 
  
 

   
      

   

 

  KC =
2O

4

n

V

 
  
 

; 
2On  =

C

4 V

K


 =

4 10

100


= 0.4. 

gy- (a)  2SO2 (g)   +   O2(g)      2SO3(g)  KC = 100 mole–1 lit. 

 çkjEHk esa eksy a          b       0 

   a–2x          b–x      2x 

   
a

2
           b –

a

4
     

a

2
   (fn;s x;s vkdM+ksa ds vuqlkj) 

 ysfdu ç'u ds vuqlkj 

 SO2 dh eksy la[;k = SO3 dh eksy la[;k 

      = a – 2x = 2x 
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        a = 4x. 

         x =
a

4
 . 

 vc, KC = 
2

3
2

2 2

[SO ]

[SO ] [O ]
 

 ysfdu lkE; ij SO3 rFkk SO2 dh eksy la[;k cjkcj gSA vr%] 

  KC =
2

1

[O ]
  

  [O2] =
C

1

K
; [O2] =

1

100
 . 

 ysfdu [O2] = 2O

10

lkE; ij ds eksy
=

1

100
. 

  vr% O2  dh eksy la[;k =
1

10
= 0.1. 

 (b) KC =
2

3
2

2 2

[SO ]

[SO ] [O ]
 = 

2

2 2

2
SO

2
SO O

2n

V

n n

V V

 
  
 

   
      

   

 

  KC = 
2O

4

n

V

 
  
 

;  
2On =

C

4 V

K


=

4 10

100


= 0.4.  

 

B-2. A2(g)  +  B2(g)     2AB(g) KC = 16  

 a  a          0    
 a – x  a – x          2x  

 
2

2

(2x)

(a x)
= 16  

 x = 
4a

6
  

 nT = 2a  

 % A2 = 

a

3 100
2a

  =
100

6
    

 

B-3. KC = 

2

3

C

V

B A

V V

 
 
 

   
   
   

   9 = 

2

3

2

V

2 2

V V

 
 
 

   
   
   

 V = 6 L 

 

B-4.   A2(g)  +  B2(g)  2AB(g) 
 Moles at eqm 2 – x   4 – x           2x 

 lkE; ij eksy KC = 
24x

(2 – x)(4 – x)
 

   x =
32

24
 = 1.33 mole 

  [AB(g)] =
2 1.33

4


 = 0.66 M 

 

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

 t = 0    n  n         n 
 teq.  (n – y)         (n + y)    (n + y/2) nT = (3n + y/2) 
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 so (blfy,), Kp = 2 2

2

2
H (g) eq. O (g) eq.

2
H O(g) eq.

(P ) .(P )

(P )
 =

2

2

(n y) (n y / 2) P

(n y) (3n y / 2)

 

 
  

 

C-2. N2O4   2NO2 

 1 mole    2 mole (at equilibrium) (lkE; ij) 

    PT = 9atm.  

 
2NO

2
P 9 6atm

3
    

 
2 4N O

1
P 9 3atm

3
    

 KP =
 

2

2 4

2

NO

N O

P

P
= 

6 6

3


 = 12 Ans. 

   

C-3.  N2 (g) + 3H2(g)     2NH3(g)   (n < 0)  

  1mol   3 mol  0  
  (1 – x)  (3 – 3x)  2x  
  Peq = 1 atm,  T = 400 K  

  KC = 
2

3
3

2 2

[NH ]

[N ] [H ]
=

2

3

(2x)

(3 3x) (1 x) 
=

4

27
   

  
2

4

x

(1 x)
 = 1   x = (1 – x)2    x2 – 3x + 1 = 0 

  x =
3 9 4

2

 
    x =  

3 5

2


 

  x =
3 2.24

2


  or x = 

3 2.24

2


 

  x =
5.24

2
 = 2.62  or, x = 

0.76

2
 

    x = 0.38 (since x cannot be greater than 1)   ¼pwafd x dk eku 1 ls cM+k ugha gks ldrk gSA) 

   [NH3] = 0.38 x 2 = 0.76  
 

D-1.            N2 (g)   +   3H2 (g)  2NH3 (g)   (n < 0) (P, T, V given)  

  At t = 0            a    b  0  
      t = t eq    (a – x)     (b – 3x)  2x  

  [N2] =
a x

V


, [H2] =

b 3x

V


 , [NH3] =

2x

V
    

  KC =

2

3

2x

V

a x b 3x

V V

 
 
 

    
   
   

= 
2 2

3

4x V

(a x)(b 3x) 
 

  Total no. of moles at equilibrium ¼lkE; ij eksyks dh dqy la[;k½  = a + b – 2x  

  
2N[P ] =

(a x)

a b 2x



 
.  P, 

2H[P ] =
(b 3x)

a b 2x



 
 . P, 

3NH[P ] = 
(2x). P

a b 2x 
 

  KP = 3

2 2

2
NH

3
N H

[P ]

[P ][P ]
 = 

2

3

2x
. P

a b 2x

a x (b 3x)P
. P

a b 2x a b 2x

 
 

  

     
           

 

   KP =

2 2

2

3
4

4

4x . P

(a b 2x)

(a x)(b 3x)
P .

(a b 2x)

 

 

 

 = 
2 2

2 3

(a b 2x) .4x

P (a x)(b 3x)

 

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

 Initial          1        0            0 
 At. Eq         (1–x)       x  x 

 conc.     
1– x

1
  

x

1
  

x

1
               

  KC =
2x

1– x

 
 
 
 

= f

b

K

K
=

2

–2

1.5 10

3 10




 = 

1

2
 

  
2x

1– x
=

1

2
 ; x =

1

2
 . 

 

1 1
[A] 1–

2 2

1
[B]

2

1
[C]

2


 











; KP = KC (RT)n =
1

2
 × (0.082 × 300)1 ; KP = 12.3 atm.  

gy-          A (g)        B (g)    +   C (g) 

 çkjEHk esa          1        0            0 

 lkE; ij        (1–x)       x  x 

 lkUnzrk          
1– x

1
     

x

1
  

x

1
         

  KC =
2x

1– x

 
 
 
 

= f

b

K

K
=

2

–2

1.5 10

3 10




  . 

   
2x

1– x
=

1

2
; x =

1

2
. 

 

1 1
[A] 1–

2 2

1
[B]

2

1
[C]

2


 











; KP = KC (RT)n = 
1

2
× (0.082 × 300)1 ; KP = 12.3 atm.  

 

D-3. (i) CO(g) + 2H2 (g)     CH3OH (g) 

  0.15        a 
  0.15 – x     a – 2x      x    x = 0.08 

  0.15 – x + a – 2x + x  = 0. 5   PV = n RT 

   a – 2x  = 0.35    n = 
8.2 2.5

0.082 500




= 0.5 

  Kc =
2

0.08

2.5

0.07 0.35

2.5 2.5

 
  
 

  =
20000

343
 = 58.3 

  Kp = 58.3 × (RT)–2 =
2

58.3

(0.082 500)
 =

58.3

41 41
 = 0.035 

 (ii) Total pressure will remain 8.2 atm as catalyst reduces only time taken to achieve equilibrium, does not 
affect equilibrium condition / concentrations. 

 dqy nkc 8.2 atm fu;r jgsxk ysfdu mRçsjd lkE;koLFkk dks çkIr djus esa yxus okys le; dks de dj nsxkA rFkk 

lkE; fLFkfr@lkUnzrk dks çHkkfor ugha djsxkA  
 

E-2. SO2 (g) + NO2 (g)   NO(g) + SO3 (g)                            Qc  =
2

2

(0.3)

(0.04)
 = 56.25 

 0.04          0.04              0.3         0.3                            Here, Qc < Kc hence  reaction will proceed in  
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 0.04-x     0.04-x           0.3+x     0.3+x                         forward direction to reach at state of equilibrium 

 Kc =
2

2

(0.3 x)

(0.04 x)




  = 81 

 x = 0.006 

gy- SO2 (g) + NO2 (g)   NO(g) + SO3 (g)                            Qc  = 
2

2

(0.3)

(0.04)
= 56.25 

 0.04          0.04              0.3         0.3                            ;gk¡, Qc < Kc gS] blfy, vfHkfØ;k lkE; voLFkk 

 0.04-x     0.04-x           0.3+x     0.3+x                         dks çkIr djus ds fy, vxz fn'kk esa xfr djsxhA 

 Kc =
2

2

(0.3 x)

(0.04 x)




 = 81 

 x = 0.006 
 

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

 2H2O (g)  2H2 (g) + O2 (g) K1 = 2.1 × 10–13  ....(1) 

 2CO2 (g)  2CO(g) + O2 (g) K2 = 1.4 × 10–12  ....(2) 

  
1

2
 eq. (2) – 

1

2
eq. (1)  

 CO2 (g) – H2O (g)  CO (g) + 
1

2
 O2 (g) – H2 –

1

2
O2 (g). 

 CO2 (g) + H2 (g)  H2O (g) + CO (g). 

 
1

2
 [eq. (2) – eq. (1)] 

 K =

1/ 2

2

1

K

K

 
 
 

 = 

1/ 2
–12

–13

1.4 10

2.1 10

 
 
  

 =
1/ 2

14

2.1

 
 
 

 = 2.58. Ans. 

 

H-2. CaCO3  CaO(s) + CO2(g)  

 0.2–x  x x 

 
2P COK P 1   

 x = mole of CO2 (CO2 ds eksy) = 
PV

RT
   

 Remaining mass of CaCO3 (CaCO3 dks 'ks"k æO;eku) = (0.2 – x) 100g.  
 

H-3. AgNO3(s)  Ag(s) + NO2(g) + 
1

2
O2(g) 

    p1 p1/2 

 Total pressure (dqy nkc) = (given  fn;k x;k gS) 

  1
2P

p
3

       ..............(A)  

 KP = 2 2

1/ 2
1/ 2 3/ 21

NO O 1 3/ 2

p 2
p p p P

2 3

 
        

 

I-1. N2O4   2NO2 

 1        0 
 1–.25       .50 
 .75       .50   ntotal = 1.25 

 
2 4N OP =

.75

1.25

 
 
 

   ;  
2NOP = 

.50

1.25

 
 
 

 

 KP = 2

2 4

2
NO

N O

(P )

(P )
=

2(.50 /1.25)

(.75 /1.25)
=

.50 .50

1.25 .75




=

4

15
= 0.266. 

 At pressure 0.1 atm (0.1 atm nkc ij), 

  N2O4     2NO2  
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  1         0 

  (1–)         2a 

 
2 4N OP  =

1–

1

 
 

  
 × 0.1 ; 

2NOP  = 
2

1

 
 

  
 × 0.1 

 KP = 

2
2

0.1
1

1–
0.1

1

 
 

  

 
 

  

; KP = 
24 0.1

(1 )(1– )

 

  
 

 0.266 = 
2

2

0.1 4

1–

 


 

 0.665 = (1 + 0.665) 2 .    = 63.25%. 
 

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

 t=0 a  0   0 

  a(1–)  (a) 
(a )

2


     

 Total mole = a[1 –  +  +
2


 ]  

a[2 ]

2

 
 

 
2ABP  =

a(1– ) 2

a(2 )

 


 × P   ; PAB = 

a 2

a(2 )




× P 

  
2BP =

a

2

a(2 )

2

 
 
 

 
  =

2

 
 

  
  × P. 

 KP = 

2

2

2
P P

2 2

2(1– )
P

2 P

    
    

      

 
 

 

 

  << 1.  

  KP = 
3P

2


;  =

1/ 3
P2K

P

 
 
 

  i.e. x = 
1/ 3

P2K

P

 
 
 

 

gy-  2AB2 (g)  2AB (g) + B2 (g) 

 t=0 a  0   0 

  a(1–)  (a) 
(a )

2


    (Here  = x) 

 dqy eksy = a[1 –  +  + 
2


] 

a[2 ]

2

 
     

 
2ABP  = 

a(1– ) 2

a(2 )

 


 × P   ; PAB =

a 2

a(2 )




 × P 

 
2BP  = 

a

2

a(2 )

2

 
 
 

 
 = 

2

 
 

  
 × P. 

 KP = 

2

2

2
P P

2 2

2(1– )
P

2 P

    
    

      

 
 

 

 

  << 1.  

  KP =
3P

2


;  =

1/ 3
P2K

P

 
 
 

  vFkkZr~  x =
1/ 3

P2K

P

 
 
 
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I-3. N2O4(g)   2NO2(g)    

 a (1-)  2a   
 (i) Mobs = 38.33 × 2 = 76.66   

 (ii) 76.66 = 
a(1 ) 92 2a 46

a(1 )

   


 

    = 0.2 

 (iii) % of NO2 =
2a

100
a(1 )





 = 33.33% 

 (iv) Kp = 2

2 4

2
NO

N O

p

p
 =

2
2

2
1

1
2

1

 
 

  

  
 

  

= 0.33 

 

I-4.   S8 (g)       4S2 (g) 

 time t = 0 1atm  0 
 At. eq.  (1–x)  4x 
 Pressure of eq. 1 – 0.29  4 × 0.29. 

  KP =
 

2

8

4

S

S

P

P
=

4(4 0.29)

0.71


. 

  KP = 2.55 atm3.  

gy-   S8 (g)     4S2 (g) 

 le; t = 0 1atm  0 

 lkE; ij  (1–x)  4x 

 lkE; ij nkc  1 – 0.29  4 × 0.29. 

  KP =
 

2

8

4

S

S

P

P
= 

4(4 0.29)

0.71


. 

  KP = 2.55 atm3. 
 

J-1. SO2 (g) + 
1

2
O2  So3 (g) 

 Hº = – 98.32 KJ/mole = – 98.32 × 103 J/mole  

 Sº = – 95.0 J/moleºK 

 Gº = Hº – T Sº = – 98.32×103 – [298 × (– 95)]       = – 98.32 ×103 + 28.310×103  

 Gº = – 70.01×103  

 Gº = – 2.303 RT log Kp 
 – 70.01×103 = – 2.303×8.312×298 log Kp 
 70.01×103 = 5.705×103 log Kp 
 12.27 = log KP 

 Kp = 1.86 × 1012 (atm)1/2   
 

J-2. Equation vfHkfØ;k (iii) = – [2 × (i) + (ii)] 

    K2000 (iii) =
2 2 10
1 2

1 1

K K (4.4) 5.31 10


 
 = 9.7 × 107   

    T   K  reaction (iii) is exothermic. ¼vfHkfØ;k (iii) Å"ek{ksih gS½ 
 

K-1. (i) In this case np is equal to nr 
 This reaction will not be affected by increase of pressure. 
 (ii) CO2(g) + C(s)   2CO(g) 

 In this reaction, moles of gases on product side (np = 2) is more than that on reactant side (nr = 1). This 
reaction will be affected by increase in pressure. Increase in pressure shifts the equilibrium in that 
direction where there is less no. of moles gases. In this reaction, increase in pressure will cause the 
reaction to go into the the left direction. 

 (iii) 4NH3(g) + 5O2(g)   4NO(g) + 6H2O(g) 
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 The reaction would be affected by increase in pressure because np is different from nr. 
 Increase in pressure shifts the equilibrium in left direction because nr is less than np. 

 (iv) C2H4(g) + H2(g)   C2H6(g) 

 The reaction would be affected by increase in pressure. Increase in pressure will shift the equilibrium 
towards right because np is less than nr. 

gy- (i) bl ifjfLFkfr esa np rFkk nr leku gSA 

 vfHkfØ;k ij nkc c<+kus ij dksbZ çHkko ugha gksrk gSA 

 (ii) CO2(g) + C(s)   2CO(g) 

 bl vfHkfØ;k esa mRikn ds xSlh; eksy (np = 2) fØ;kdkjd ds xSlh; eksy (nr = 1) dh vis{kk vf/kd gksrs gSA ;g 

vfHkfØ;k nkc c<+kus ij çHkkfor gksxhA lkE;koLFkk ij nkc c<+kus ij vfHkfØ;k ml fn'kk esa xfr djrh gSA tgk¡ xSl ds 

eksyksa dh la[;k de gks ;g vfHkfØ;k nkc c<+kus ij i'p~ fn'kk esa xfr djrh gSA  

 (iii) 4NH3(g) + 5O2(g)   4NO(g) + 6H2O(g) 

 ;g vfHkfØ;k nkc c<+kus ij çHkkfor gksxh D;ksafd np, nr ls vyx gS] blfy, nkc c<+kus ij vfHkfØ;k i'p~ fn'kk esa xfr 

djrh gSA D;ksafd nr, np ls de gSA 

 (iv) C2H4(g) + H2(g)  C2H6(g) 

 ;g vfHkfØ;k nkc c<+kus ij çokfgr gksxhA nkc c<+kus ij vfHkfØ;k vxz fn'kk esa xfr djrh gSA D;ksafd np, nr ls de gSA 
 

K-3. (NH4)(NH2CO2) (s)  2NH3 (g) + CO2(g) 

                                                   2P             P 

                                Total pressure (dqy nkc) = 2P +P = 0.3 

                                                    P = 0.1 atm 
                                Kp  = (2P)2 P =4P3 = 4 × 10-3  atm3 

 

K-4.  A(g)   B(g)   +   C(g)   Kc = 4  

 1        2         2 
 0.5        1         1   Qc = 2 <  Kc 

 0.5 - x    1 + x      1 + x  4 = 
 

2
1 x

0.5 x




 

     x = 0.162 [A] = 0.338  [B] = [C] = 1.162 
 

L-1. Kp = 
2

5
H O(P )  

 R.H. < 2H OP

4.56
  (

2H OP in torr)  

 

L-2. Na2HPO4 .12H2O(s)    Na2HPO4.7H2O (s) + 5H2O (g)   KP = 31.25×10–13 

 KP =  
2

5
H O(P )  

 
2

5
H O(P ) = 31.25×10–13 

 
2H O(P )  = (3125)1/5 × (10–15)1/5 

 
2H O(P )  = 5×10–3 

 

M-1. A(s)  A'(g) + H2S(g)   B(s)  B'(g) +H2S(g) 

 A(s)   A'(g) + H2S(g)  P = 50 mm  
2H SP = PA’ = P/2 = 25 mm 

 B(s)  B'(g) +H2S(g)  P = 60 mm  
2H SP = PB’ = P/2 = 30 mm 

 (i) 
1pK = (25)2 = 625 mm2 

     
2pK = (30)2 = 900 mm2 

 (ii) Ratio of moles is same as that of partial pressure so (eksy dk vuqikr vkaf'kd nkcksa ds vuqikrksa ds leku gS), 

 A(s)  A'(g)   +     H2S(g) 

            P1          P1+ P2  
 B(s)     B'(g)     +     H2S(g)  

            P2          P2+ P1 

 
1PK = PA' x 

2H SP  = P1(P1 + P2)  ......... (i)  
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2PK = PB' x 

2H SP = P2(P1 + P2)  ......... (ii)  

  1

2

P

P

K

K
= 1

2

P

P
 = 

25

36
 

 (iii) total pressure (dqy nkc)  = P1 + P2 + (P1+ P2) = 2(P1 + P2) 

 (i) + (ii)  = (P1 + P2)2 

 
21

p pK K  = P1 + P2 

 PT = 2 × (
21

p pK K ) = 79.33 mm.  

 

M-2. For I equilibrium 2NO2  N2O4  

   Kp = 2 4

2 4

N O

2
N O

P`

(P` )
= 6.8  .... (1) 

  
2 4N OP` = 1.7 atm    By Eq. (1) ;  

2NOP` = 0.5 atm 

  The equilibria are maintained using NO and NO2 in the ratio 1 : 2 
 For II equilibrium NO + NO2       N2O3  

 Initial pressures  P  2P    0  
 Pressures at equi. (P – x)  (2P – x– 3.4)   x  

  3.4 atm of NO2 are uesed for I equilibrium to have 
2 4N OP` =1.7 atm 

 At equilibrium  (P – x)  0.5    x  

  (
2NOP`  is same for both the equilibria since both reactions are at equilibrium at a time.) 

   Total pressure at equilibrium (Given 5.05 atm) 

     = 
2 2 3 2 4NO NO N O N OP` P` P` P`    

     = P – x + 0.5 + x + 1.7 

    5.05 = P + 2.20 

    P = 5.05 – 2.20 

    P = 2.85 atm 

   2P – x – 3.4 = 0.5 
   2 × 2.85 – x – 3.4 = 0.5 

    x = 5.70 – 3.90 

    x = 1.80 atm   

    NOP` = 2.85 – 1.80 = 1.05 atm    

  Now KP for  NO + NO2  N2O3  

   KP = 2 3

2

N O

NO NO

P` 1.80

P` P` 1.05 0.5


 
= 3.43 atm–1   

Sol. I lkE; ds fy, 2NO2    N2O4  

   Kp = 2 4

2 4

N O

2
N O

P`

(P` )
= 6.8  .... (1) 

  
2 4N OP` = 1.7 atm    By Eq. (1) ;  

2NOP`  = 0.5 atm 

  1 : 2 ds vuqikr esa NO rFkk NO2 ysus ij lkE; larqfyr jgrk gSA 

 II lkE; ds fy,   NO + NO2   N2O3  

 izkjEHkfd nkc   P  2P    0  

 lkE; ij nkc   (P – x)  (2P – x– 3.4)   x  

  
2 4N OP` =1.7 atm izkIr djus gsrq I lkE; esa NO2 ds 3.4 atm  nkc dk mi;ksx gksrk gSA 

 lkE; ij   (P – x)  0.5    x  

  (
2NOP` nksuks lkE; esa leku gS blfy, nksuksa vfHkfØ;k,sa ,d gh leku lkE; ij gksxh) 

   lkE; ij dqy eksy (fn;k gqvk gS 5.05 atm) 

     = 42322 ONONNONO `P`P`P`P   

     = P – x + 0.5 + x + 1.7 
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    5.05 = P + 2.20 

    P = 5.05 – 2.20 

    P = 2.85 atm 

   2P – x – 3.4 = 0.5 
   2 × 2.85 – x – 3.4 = 0.5 

    x = 5.70 – 3.90 

    x = 1.80 atm   

    NOP` = 2.85 – 1.80 = 1.05 atm    

  vc KP ds fy,  NO + NO2  N2O3  

   KP = 5.005.1

80.1

`P`P

`P

2

32

NONO

ON




  = 3.43 atm–1 

 

PART – II (Hkkx - II) 
 

A-3. Molar conc. = 2no. of moles of O

volume (in litre)
=

96

32
×

1

2
= 1.5 M   

gy- eksyj lkUnzrk = 2O

vk;ru ¼yhVj esa½

ds eksyksa dh la[;k
=

96

32
 × 

1

2
 = 1.5 M   

 
A-4. At equilibrium rates of backward and forward reactions become equal. 

Sol. lkE; ij vxz vkSj i'p vfHkfØ;kvksa dh nj cjkcj gks tkrh gSA 

 
A-5.  These will be formed  N2 NHD2  

   H2 NH2D 
   D2 HD 
   NH3 
   NO3  

 

gy- ;g fufeZr gksaxs&    N2 NHD2  

   H2 NH2D 
   D2 HD 
   NH3 
   NO3  

 

B-1. A   B  Kc = 1

2

K

K
 = 

b x

a x




  

 a - x  b + x  x = 1 2

1 2

K a K b

K K




  Therefore, (A) option is correct. 

       blfy,] (A) fodYi lgh gSA 

 

B-2.  A + B    C + D 

  3n   n           0     0   t = 0 
       (3n–x) (n–x)          x     x   t = teq. 
  (n–x) = x 

  n = 2x  x = 
n

2
 

 

B-3. KC =
2 2[B] (0.4)

[A] 0.1
  = 1.6 
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B-4.   A   +   B      C   +   D 

izkjfEHkd Initial  1 1    0  0 

lkE; ij At equili.  (1 – x) (1 – x)    x x 

  Kc = 
[C] [D]

[A] [B]
 = 9 

 
2

x . x

(1 x)
 = 9 

 or ;k x2 = 9 + 9x2 – 18 x 

 or ;k 8x2 – 18x + 9 = 0 

  x = 
3

2
 or 

3

4
 

 Hence, among the given options, the option (C) i.e., 0.75 is correct.  

 vr% fn;s x;s fodYiksa esa ls fodYi (C) vFkkZr~ 0.75 lgh gSA  

 

B-5.     N2  +    O2    2NO 

 Initial 2 moles  4moles 

 At Eq.    2 – 
1

2
  4 – 

1

2
  2 ×

1

2
 = 1 mol 

 Molar concentration of NO at equilibrium =
1

2 . 5
 = 0.4 

gy.   N2  + O2    2NO 

 izkjEHk  2 eksy  4 eksy 

 lkE; ij  2 –
1

2
   4 –

1

2
  2 ×

1

2
 = 1 eksy 

 lkE; ij NO dh eksyj lkUnzrk =
1

2 . 5
 = 0.4 

 

B-6. KC =



























2

1

2

8.0

2

2.0
2

= 
12

2

0.2 0.8 1

21

  
  
 

 = 0.04 × 0.4 = 0.016 

 

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

 At equilibrium  
3

P
 P ,      

P

3
 + P +

3NHP = 2P 

 (lkE; ij) 

  
3NHP =

2 P

3
   Kp =

3

2 P 2 P

3 3
P

P
3





= 
2

1 4
.
3P

    Kp = 
2

4

3 P
  

 

C-3. 2SO2 (g) + O2 
 2SO3(g) 

 Kp = 4.0 atm–2  

 Kp = 
 

   

3
3

2
2 2

SO

SO O
  

 Given that at equilibrium the amount of SO2 and SO3 is the same so  

 fn;k x;k gS] lkE; ij SO2 rFkk SO3 dh ek=kk leku gSA vr% 

 
 

   

3
3

2
2 2

SO

SO O
= 4   [O2] =

1

4
 = 0.25 atm. 
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C-4. A2(g) + 2B2(g)    2C2(g) 

 PA2 = 0.80 atm.,   PB 2 = 0.4 atm. 

 Total pressure of the system = 2.8 atm.  PC 2  = 2.8 – 0.8 – 0.4 = 1.6 

 Kp = 2

2 2

2
C

3
A B

P

P P
=

2

2

(1.6)

0 . 8 (0 . 4)
 = 20 

 

C-5. Kp = 3 2

5

P'PCl P'Cl

P'PCl


=

b c
.P P

(a b c) (a b c)

a
P

(a b c)

 
   

 

  

 Kp = 
bc.P

a (a b c) 
 

 

C-6.  2NO2  2NO(g) + O2(g) 

 Kp = 2

2

2
NO O

2
NO

(p ) (p )

(p )
 

 given (fn;k x;k gS]) 

  PO2 = 0.25 ; PNO = 0.5 
 

  100 =

2

2

2
NO

(0.5) (0.25)

(p )
  

  (PNO2)2 = 
2(0.5) (0.25)

100
 

  PNO2 = 0.025 
 
C-7. PCl5    PCl3   +  Cl2   

 1    0  0  Initial mole  

 
1 0.7

5


    

0.7

5
  

0.7

5
  Conc. at equilibrium  

 Total mole of PCl3 = 0.7 
 Concentration = 0.14  

 KC =
2x

(1 x)V
=

0.7 0.7

0.3 5




=

49

150
  

Ans. PCl5    PCl3   +  Cl2   

 1    0  0  izkjfEHkd eksy  

 
1 0.7

5


    

0.7

5
  

0.7

5
  lkE; ij lkUnzrk  

 PCl3 ds dqy eksy = 0.7 

 lkUnzrk = 0.14  

 KC = 
2x

(1 x)V
=

0.7 0.7

0.3 5




=

49

150
  

 
D-2. 2H2O (g) + 2Cl2 (g)    2HCl (g) + O2 (g) 

 Kp = 0.03 T = 427oC = 700 K  
 Kp = KC(RT)1 

 KC = PK

RT
=

0.03

0.082 700

 
 

 
   

 KC = 5.23 × 10–4 
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D-3. Using (mi;ksx djrs gq,)  KP = KC (RT)ng 

 so (blfy,), log P

C

K

K
= ng log RT 

 so (blfy,), ng = –1.  

 

E-1. SO3(g) + CO(g)   SO2 (g) + CO2 (g)  9 =
2

2 x

2 x

 
 

 
  

 2     2              2    2  
 2+x     2+x              2-x   2-x   x = 1 

 neq = 3 + 3 + 1 + 1 = 8     n(SO3) + n(CO2) = 4  )CO(n

)SO(n 2

 =
1

2
  < 1 

 Therefore, (D) option is correct. 

 blfy,] (D) fodYi lgh gSaA 

 

E-2. N2 + 3H2  2NH3, KP = 4.28 × 10–5 atm–2 

 Reaction Quotient, QP = 3

2

2
NH

3
N 2

P

P (PH )
=

2

3

3

1 (2)
=

9

8
  

 QP > KP,   Reaction will go Backward.  

gy- N2 + 3H2  2NH3, KP = 4.28 × 10–5 atm–2 

 vfHkfØ;k xq.kkad, QP = 3

2

2
NH

3
N 2

P

P (PH )
=

2

3

3

1 (2)
=

9

8
  

 QP > KP,   vfHkfØ;k i'p fn'kk esa xfr djsxhA  

 

E-3. From given information, Q = tan 75º = 
conc. of isobutane

conc. of n butane
 > Kc = 3   

 so backward reaction  

Sol. nh xbZ lwpuk ds vk/kkj ij] Q = tan 75º =
vkblks C; wVsu  dh lkUnzrk

C; wVsu dh lkUnzrkn -
 > Kc = 3  

 vr% vfHkfØ;k i'p fn'kk esa tk;sxhA 

 
E-4. When Q > KC, the reaction will proceed in backward direction to attain equilibrium.  

 tc Q > KC, vfHkfØ;k lkE; izkfIr ds fy, i'p fn'kk esa gksxhA  

 

E-5. Q =
3

2

[C]

[A] [B]
=

3

2

(3 / 3)

(2 / 3) (1/ 3)
= 6.75  

 Q < KC  
 The reaction will proceed in forward direction to attain equilibrium.  

 vfHkfØ;k vxz fn'kk esa gksxh rFkk lkE; LFkkfir gksxkA  

 

E-6. QC =
[C] [D]

[A] [B]
, < KC  

 QC   with time ¼le; ds lkFk½    

 

F-2. SO2(g) +
1

2
O2(g)    SO3(g)    Kp = 4×10–3

 

 SO3  SO2(g) + 
1

2
O2(g)    K'p = 

1

Kp
 

      K'p =
–3

1

4 10

 
 

 
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 2SO3  2SO2 + O2(g) 

 K''p = (K'p)2 =
2

–3

1

4 10

 
 

 
 =

2
1000

4

 
 
 

 = 6250 = 625 × 102  6.25 × 104  atm.  

 

F-3. (i) 2 NO + O2   2 NO2  

 (ii) NO2 + SO2   SO3 + NO 

 (iii) 2 SO3    2 SO2 + O2 

 Now, –2 (ii) = (i) + (iii) 

 so, 
3CK   

1CK   1/
2

2
CK  

 

G-1. C2H5OH () + CH3COOH ()  CH3COOC2H5 () + H2O (). 
 a  a   0        0 
 0.33a  a – 0.33a  0.33a        0.33a  

  KC =
(0.33a) (0.33a)

(0.67a) (0.67a)




= KC = 1/4.  

 

H-1. KC = [CO2] = 0.05 mole/litre 
 so moles of CO2 = 6.50 × 0.05 moles = 0.3250 moles 
  CaCO3  CaO + CO2 

 1 mole of CO2 = 1 mole of CaCO3  
 0.3250 moles of CO2 = 0.3250 moles of CaCO3 = 0.3250 × 100 g of CaCO3 = 32.5 gm of CaCO3   

gy. KC = [CO2] = 0.05 mole/litre 

 blfy, CO2 ds eksy = 6.50 × 0.05 moles = 0.3250 moles 

  CaCO3   CaO + CO2 

 CO2 dk 1 mole = CaCO3 dk 1 mole 

 CO2 dk 0.3250 moles = CaCO3 dk 0.3250 moles = 0.3250 × CaCO3 dk 100 gm = CaCO3 dk 32.5 gm 
 

H-2.   C(s)  +  CO2(g)   2CO(g) 

   P–P/2      P =
3P

2
 = 12 

 so (blfy,) KP =
2P

(P / 2)
= 2P = 2 × 8  = 16 atm. 

 

H-3. Gas product concentration increases while that of solid reactant is constant.  

 xSl mRikn dh lkUnzrk c<+rh gS tcfd Bksl mRikn dh lkUærk fLFkj jgrh gSA  
 

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

     P   P 
 2P = 1.2 
 P = 0.6 
 Kp = P2 = (0.6)2 =  0.36 atm2

 

 

H-5. NH4HS(s)  NH3(g) + H2S(g)  

 Since flask already contain NH3(g), the equilibrium pressure of NH3 and H2S will not be equal. 

 pwafd ¶ykLd esa NH3(g) igys ls gh mifLFkr gS blfy, NH3 rFkk H2S ds lkE; nkc leku ugha gksaxsA  

  
3NHp  = 2 + 

2H Sp  

  KP = 
3NH(p ) ×

2H S(p )  = 3 

  (
2H Sp  + 2) 

2H S(p ) = 3 

  
2

2
H Sp  + 2

2H Sp  – 3 = 0 

  
2H Sp = 

–2 4 12

2

 
 = 

–2 4

2


  1, –3 

2H Sp  = 1 atm 

  
3NHp = 2 +1 = 3 atm  
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I-2.  2SO3(g)  2SO2 (g)    +    O2(g) 

 t=0  a   0  0 

 t=teq. a(1–)   a  a
2

 
 
 

 

 Total mole at eq. (lkE; ij dqy eksy) = a 1
2

 
 

 
 

  
3SOP =

1–

1 ( / 2)

 
 

  
  P0 =

2(1– )

2

 
 

  
 × P0 ; 

2SOP  = 
1 ( / 2)

 
 

  
 P0 = 

2

2

 
 

  
 × P0 

 PO2 =
/ 2

1 ( / 2)

 
 

  
 P0 

 KP =
2

02

2

2

22

)P(
]2[

)–1(4

ºP
2)2(

)ºP(4
























 = 
3

2

Pº

(2 )(1– )

 
 

    

 

I-3. N2O4  2NO2  Mmix = 



1

46292)1(
 

 1 –          2   Mmix = 1

92

 

 
D

d
 =

46

46 /(1 ) 
 = (1 + ). Therefore, (A) option is correct. vr% (A) fodYi lgh gSA 

 

I-4.  = 
D – d

d

 
 
 

 ;  = 
D

– 1
d

 
 
 

. ; 
D

d

 
 
 

=  + 1.  

  =
D – d

(n –1)d  ;  = 
D – d

d
 ;  =

D

d

 
 
 

  – 1.  

 The point at which  = 0. (og fcUnq ftl ij  = 0 gSA)      

  
D

– 1
d

 
 
 

= 0 ; So (vr%), 
D

d

 
 
 

= 1. 

 

I-5. (VD)mix = mixM

2
=

M

2 (1 ) 
  

 so, as  increases (VD)mix decreases. (tSls&tSls  c<+sxk (VD)mix ?kVsxhA) 
 

I-6. KP =
2

21



 
 P  2P. 

 so (blfy,),   PK

P
. 

 

I-7. SO3(g)  SO2(g) +
1

2
 O2(g)  Mmix =

0.9 0.082 1000

1.23

 
 = 60 

 1 -      
2


   Mmix =

2 32
SO O SO.M .M (1 )M

2

1
2


    




  

 1 +
2


=

80

60
   

2


=

20

60
  

  = 
2

3
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I-8.  =
D – d

(n –1)d
  

 n = 
1

2
  

 
 

I-9. PCl5(g)  PCl3(g) + Cl2(g) 

   1   0 0 
 1–0.5  0.5 0.5 

 At equilibrium total mole lkE; ij dqy eksy = 1 – 0.5 + 0.5 + 0.5 = 1.5  

 mmix = m0 = InitialM

1 (n –1) 
 

 m0 = 
208.5

1 (2 –1) 0.5 
 =

208.5

1 0.5
 =

208.5

1.5
 = 139 g 

 Density =
Weight

V
= 0Pm

RT
 = 

2 139

0.0821 800




 = 4.232 g/L 

 ?kuRo =
V

Hkkj
 = 0Pm

RT
 =

2 139

0.0821 800




 = 4.232 g/L 

 

I-10. d0 =
D

1 (n –1) 
   n = 1 + 

1

2
 = 1.5 

 35 = 
40

1 0.5 
 

 1 + 0.5 =
40

35
  

 0.5 = 1.14 – 1 

 0.5 = 0.14 

  = 0.28 
 

J-1. From thermodynamics. (Å"ekxfrdh ls) 
 

J-2. H2(g) + I2(g)  2HI(g) 

 log 2

1

K

K
= 

H

2.303R



1 2

1 1
–

T T

 
 
 

; log 
50

66.9
= 

H

2.303R

 1 1
–

623 721

 
 
 

  

 After calculation negative value of H is obtained. (x.kuk ls H dk _.kkRed eku izkIr gksrk gSA) 
 

J-3. T  Kc     Endothermic Å"ek'kks"kh  

 

J-7. log K2 / logK1 = 303.2

H










12 T

1

T

1

 

 H = Positive /kukRed 

 

K-1. On adding any reactant equilibrium shifts in forward direction, so amount of product increases. 

 lkE; voLFkk ij fdlh vfHkdkjd dks feykus ij lkE; vxz fn'kk esa tkrk gS] blfy, mRikn dh ek=kk c<+rh gSA 
 

K-2. On adding inert gas at constant pressure effect on equilibrium will be similar to as if volume of container 
has been increased. 

gy- fu;r nkc ij vfØ; xSl feykus ij lkE; mlh fn'kk esa foLFkkfir gksrk gS tSlk fd ik=k ds vk;ru dks c<+kus  ij gksrk 

gSA 
 

K-3. Addition of inert gas at constant volume has no effect on equilibrium concentrations. 

Sol. fu;r vk;ru ij ik=k esa vfØ; xSl feykus ls lkE; voLFkk ij dksbZ izHkko ugha iM+rk gSA 
 

K-4. High temperature will favour backward reaction as reaction is exothermic. While on increasing pressure 
reaction will shift in direction higher density. 
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Sol. mPp rkieku i'p vfHkfØ;k esa lgk;d gksxk D;ksafd vfHkfØ;k m"ek{ksih gS rFkk nkc c<+kus ij vfHkfØ;k mPp ?kuRo 

okyh fn'kk esa vxzflr gksxhA 

 
K-5. For constant volume, reaction quotient (Q) will remain constant. 

 For constant pressure, reaction quotient (Q) will remain constant when ng = 0. 

Sol. leku vk;ru ij] vfHkfØ;k xq.kkad (Q) fu;r jgsxk gSA 

 leku nkc ij] vfHkfØ;k xq.kkad (Q) fu;r jgsxk gS tc ng = 0. 

 
K-6. For any physical equilibrium on increasing pressure equilibrium shifts in the direction of higher density. 

Sol. fdlh Hkh HkkSfrd lkE; ij nkc c<+kus ls lkE; T;knk ?kuRo okyh fn'kk esa vxzlj gksrk gSA 

 

K-7. 2A(s) + 3B(g)   3C(g) + D(g) + O2 

 If pressure on system is reduced to half its original value then equilibrium will shift in forward direction to 
increase no.of moles of gas to compensate reduction of pressure. 

  Amounts of C & D will increase. 

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

 ;fn ra=k ds nkc dks okLrfod eku dk vk/kk dj fn;k tk;sa rks lkE; voLFkk vxz fn'kk esa xfr djsxhA D;ksafd eksyksa dh 

la[;k vf/kd gSA  

  C rFkk D dh ek=kk c<+rh gSA 

 

L-1. 
19.355 mmHg

55.3
× 100   

 

L-2. 
1PK  = 4 × 10–4 = (

2H OP )2 

 
2H OP  = 2 × 10–2 

  
2PK = 243 × 10–10 = (

2H OP )5 

 
2H OP = 3 × 10–2 

 
3PK  = 6.4 × 10–5 = (

2H OP )3 

  
2H OP = 4 × 10–2 

 Order of V.P. c > b > a 

 (V.P. dk Øe  c > b > a) 

 and same as for RH c > b > a  

 (RH ds fy, leku c > b > a) 

 

L-3. KP = (
2H OP )2 = 4 × 10–4 atm 

 
2H OP = 2 × 10–2 atm = 2 × 10–2 × 760 torr = 15.2 torr 

 % relative humidity =
Parital pressure

Vapour pressure
  × 100 = 

15.2

22.4
 = × 100 = 67.85%  

 % vkisf{kd vknzZrk = 
vkaf'kd nkc

ok"i nkc
 × 100 = 

15.2

22.4
= × 100 = 67.85%  

 

M-1.  AB   A+ + B–  AB + B–  AB2
– 

 K1 = 
[A ][B ]

[AB]

 

  K2 = 2[AB ]

[AB][B ]




 

 K1/K2 =
[A ][B ]

[AB]

 

. ]AB[

]B][AB[

2




 = ]AB[

]A[

2




 . [B–]2   
2

[A ]

[AB ]




= 1

2

K

K
.

2

1

B 
 

  

 Therefore, (D) option is correct. (blfy,] (D) fodYi lgh gSaA) 
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M-2. AB    A+  + B– AB + B–   A B2
– 

 a–x–y    y    (y–x)     (a–x–y) y–x x 

 K1 = )y–x–a(

)x–y(y
   K2 = )x–y)(y–x–a(

x
 

 
2

1

K

K
 =

)x–y)(y–x–a(
x

)y–x–a(

)x–y(y









    1

2

K

K
=

y

x
  (y–x)2 

 
M-3. Cl2 (g) will get consumed and PCl5 will furnish Cl2 in the first reaction. 

Sol. Cl2 (g) dh [kpZ gksxh rFkk PCl5 izFke vfHkfØ;k esa Cl2 dk mRiknu djsxkA 
 

PART – III (Hkkx - III) 
 

1. (A) ng = 2 – 4 = – 2    and (rFkk)  KP = KC (RT)ng 

 (B) ng = 2 – 1 = 1    and (rFkk)  KP = KC (RT)ng 

 (C) ng = 2 – 1 = 1    and (rFkk)  KP = KC (RT)ng 

 (D) KP is not defined. (KP ifjHkkf"kr ugha fd;k tk ldrkA) 

 

2. (A) ng is +ve so as P is increased, backward shifting will take place. Total pressure even after shifting will 
remain same. 

 (B) ng is –ve so as V is increased, backward shifting will take place. But Pfinal < Pinitial. 
 (C) No change but Pfinal < Pinitial as volume has increased. 
 (D) Forward shifting will take place and Pfinal < Pinitial. 

Sol. (A) ng /kukRed gS blfy, P c<+kus ij vfHkfØ;k i'p fn'kk esa vxzflr gksxhA ysfdu Pfinal = Pinitial. 

 (B) ng _.kkRed gS blfy, V c<+kus ij vfHkfØ;k i'p fn'kk esa vxzflr gksxhA ysfdu Pfinal < Pinitial. 

 (C) dksbZ ifjorZu ugha gksxk ysfdu Pfinal < Pinitial D;ksafd vk;ru c<+ x;k gSA 

 (D) vxz fn'kk esa vxzflr gksxh rFkk Pfinal < Pinitial. 

 

EXERCISE # 2 
 

PART – I (Hkkx - I) 
 

1. A + D  AD ; K1 

 AD + D  AD2 ; K2 

 AD2 + D  AD3 ; K3 

 A + 3D  AD3 ; K 

 As we know that K = K1 .K2 .K3  

 Or,  logK = logK1 + logK2 + logK3  
 

2. 2O3(g)  3O2(g) Kp = 4 × 1014  pO2 >> pO3 

 Kp = 2

3

3
o

2
o

p

p
  pO2  +  PO3  = 8    PO2   8 atm. 

 4 × 1014 =

3

3

2
O

8

p
   p2

O3 = 11.3 × 10-7  Therefore, (B) option is correct. 

gy- 2O3(g)  3O2(g) Kp = 4 × 1014  pO2 >> pO3 

 Kp = 2

3

3
o

2
o

p

p
   pO2  +  PO3  = 8    PO2  8 atm. 

 4 × 1014 =

3

3

2
O

8

p
   p2

O3 = 11.3 × 10-7  blfy,] (B) fodYi lgh gSaA 
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3.   S (s) + S2– (aq)   S2

2– (aq)  K1 = 12 

   2S (s) + S2– (aq)  S3
2– (aq)  K2 = 132 

 Now (vc), S2
2– (aq) + S(s)  S3

2– (aq)  Keq = 2

1

K

K
 = 

132

12
 = 11 

 

4. 2A2B(g)  2A2(g) + B2(g)  KP = P 

 4(1 – )           4 2 n = 4 + 2

 KP = 

2

2

4 2
p p

4 2 4 2

4(1– )
P

4 2

    
    

      

 
 

  

 = P   23 = (1 – )2 (4 + 2) 

 23 = (1 + 2 – 2) (4 + 2) 

 23 = 4 + 2 + 42 + 23 – 8 – 42 

  =
2

3
 

 

 

6. Kp = 0.800 atm = 
2COP = maximum pressure of CO2 in the container to calculate maximum volume of 

container the 
2COP  = 0.8 atm and none of CO2 should get converted into CaCO3(s).   

 so  V(0.800 atm) = (10 L) (0.2 atm) 
 so  V = 2.5 L   

gy% Kp =  0.800 atm =
2COP = ik=k dk vf/kdre vk;ru ifjdfyr djus ds fy, ik=k esa CO2 dk vf/kdre nkc]  

2COP  = 0.8 atm rFkk dksbZ Hkh CO2 , CaCO3(xSl) esa ifjofrZr ugha gksuh pkfg,A    

 blfy, V(0.800 atm) = (10 L) (0.2 atm) 

 blfy,  V = 2.5 L  

 

7. LaCl3(s) + H2O(g) + heat    LaClO(s) + 2HCl(g) 

 Kp = 
2 2

2 2
HCl HCl

H O H O

p p

p 2p


   HClp 2  PHCl. 

gy- LaCl3(s) + H2O(g) + Å"ek   LaClO(s) + 2HCl(g) 

 Kp = 
2 2

2 2
HCl HCl

H O H O

p p

p 2p


  HClp 2   PHCl. 

 

8. H2O()  H2O(g) 

 KP = 
2H O(P )  

 When neon is added at constant pressure, we have to increase volume of the container. So more water 
will evaporate to mantain equilibrium.  

 (fu;r nkc ij fuvkWu feykus ij ik=k ds vk;ru esa o`f) vko';d gS] blfy, lkE; LFkkfir djus ds fy, vkSj vf/kd 

ty dks ok"ihd`r gksuk fg pkfg;sA)  

 

9. log  
2

1

K

K
=

oH

2.303R



1 2

1 1

T T

 
 

 
 

 log  2K

0.0118
 =

3597.4 10

2.303 8.314





1 1

1300 1200

 
 

 
   

 log K2 = – 2 + log (0.0118) =  – 3.928   K2 = 1.18 × 10-4 

 Therefore, (A) option is correct. (blfy,] (A) fodYi lgh gSaA) 
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10. (A) False – 
2H OP remains same but pressure in container = 

2H OP + Pinert. 

 (B) True – Equilibrium will have 
2H OP = vapour pressure. 

 (C) False – Temperature of system will change but relative humidity remains same.  

 (D) False – 
2H O(g)P  doesnot remain same on changing temperature.  

Sol. (A) vlR; – 
2H OP  leku jgrk gS fdUrq ik=k dk nkc =

2H OP + Pinert  

 (B) lR; – lkE; ij gS 
2H OP = ok"i nkc  

 (C) vlR; – fudk; dk rki ifjofrZr gksxk fdUrq vkisf{kd vknzrk vifjofrZr gksxhA  

 (D) vlR; – rki ifjorZu ij 2H O(g)P  leku ugha jgrk gSA  

 
11. On increasing temperature though reaction equilibrium shifts in the backward direction but for rate of 

reaction to be higher, higher temperature is required and particle 500ºC is found to be optimum 
temperautre. 

Sol. rkieku c<+kus ij Hkys gh vfHkfØ;k dk lkE; i'p fn'kk esa vxzflr gksrk gS ijUrq vfHkfØ;k dh xfr c<+kus ds fy, mPp 

rkieku vko';d gSA okLrfodrk esa 500ºC rkieku lcls vuqdwy ik;k x;k gSA 

 
13. Since inert gas addition has no effect at const. volume.  

gy- pwafd vfØ; xSl dks feykus ij fu;r vk;ru ij dksbZ çHkko ugha gksrk gSA  

 

14.  N2 (g) + O2 (g)  2NO (g) 

  1mole  2mole  3mole 

   KC =
2(3)

1 2
 =

9

2

 
 
 

 . 

 Let a mole of O2 is added, Then, 
  N2 (g) + O2 (g)  2NO (g) 

  1mole  2mole  3mole 
 t=0 1  (2 + a)  3 
  (1–x)  (2 + a)–x (3 + 2x) 

  [NO] =
3 2x

100

 
 
 

  = 0.04 ; (3 + 2x) = 4. 

  2x = 1,  x = 0.5. 

  KC = 
2(3 2x)

(1– x)(2 a – x)




=

9

2
. 

  KC = 
2(4)

0.5[(1.5) – a]
 = 

9

2
. 

       = 
16

0.5(1.5 a)
 = 

9

2
. 

       = 
35

4.5
 = [1.5 + a] 

  7.11 = 1.5 + a 

  a = 
101

18
 = 5.61 

gy-  N2 (g) + O2 (g)  2NO (g) 

  1eksy  2eksy  3eksy 

   KC =
2(3)

1 2
 =

9

2

 
 
 

 . 

 ekukfd O2 ds a eksy feyk;s tkrs gS] rks 

  N2 (g) + O2 (g)  2NO (g) 

  1eksy  2eksy  3eksy 

 t=0 1  (2 + a)  3 
  (1–x)  (2 + a)–x (3 + 2x) 
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  [NO] =
3 2x

100

 
 
 

  = 0.04 ; (3 + 2x) = 4. 

  KC = 
2(3 2x)

(1– x)(2 a – x)




=

9

2
. 

  KC = 
2(4)

0.5[(1.5) – a]
 = 

9

2
. 

       = 
16

0.5(1.5 a)
 = 

9

2
. 

       = 
35

4.5
 = [1.5 + a] 

  7.11 = 1.5 + a 

  a = 
101

18
 = 5.61 

 
15. Equilibrium partial pressure of H2O(g) = (24 × 10–18) = 2 × 10–3 atm = 1.52 torr 

 H2O(g) dk lkE; vkaf'kd nkc = (24 × 10–18) = 2 × 10–3 atm = 1.52 torr  
 

16.  A(s)      B(g)  +  C(g)   X(s)     B(g)   +  E(g)  

 t = 0 –  0 0  t = 0 –  0 0 
 at eq. –          x + y x  t = eq. –         (x + y) y 

  
1PK = PBPC 

 40 = (x + y)(x) 
 40 = 10x 
 x = 4 atm 
 y = 6 atm 

  
2PK = PBPE 

   = (10) (6) 
  KP = 60 atm 

 G2 = –RTlnK2 

  = –(2)(300)(2.303)log60 
  = –(2)(300)(2.303)(1.78) 
  = 2488 cal/mol 
 

PART – II (Hkkx - II) 
 
1. Homogenous reactions are those in which reactants and products are present in same phase. 

 laekxh vfHkfØ;kvksa esa vfHkdkjd rFkk mRikn leku izkoLFkk esa mifLFkr gksrs gSA  

 
2.  A   +   B      C   +   D 

 t = 0 2a a    0  0 
 t = teq  2a – x a – x     x  x 

  a – x = x  x = 
a

2
 

  KC =

a a

2 2
a a

2a
2 2



 
  

 

=
1

3
  

  
C

1

K
= 3  Ans. 3 

 

3. H2(g) + I2(g)  2HI(g)  

 KC = 
2

2 2

[HI]

[H ][I ]
  if [H2] = [I2] 
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 KC = 
2

2
2

[HI]

[I ]
  [HI]2 = KC  [I2]2  

 or  
2

2
2

[HI]

[I ]
= KC     or   

2

[HI]

[I ]
= CK = 49 = 7  

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

 initial izkjfEHkd     600       0      0 

 eq.  600 (1–) 1200  300 

   600 (1 – ) + 1200 + 300 = 980  

   = 0.4   
 
5. Ni(s) + 4CO(g)   Ni(CO)4(g) 

  P  P 

 For backward reaction (i'p vfHkfØ;k ds fy,) 

 Qp  Kp 

 p4

P
K

P
  

  -3

3

1
0.125 atm

P
  

 P3  8 atm3 

 P  2 atm  

 PTotal = 2 PT = 4 atm. 
 

6. LiCI. 3NH3 (s)   LiCI. NH3 (s)  + 2NH3 (g) Kp = 9 atm2 = p2
NH3 

    0.1  a   pNH3 = 3 atm 

 no. of moles of NH3 at equilibrium =
3 5

0.082 313




= 0.5844 

 For 0.1 mol of LiCI NH3 to convent 0.2 mol of NH3 must be needed.  
 Total number of mol of NH3 req. = 0.7844  
 Answer  : 0.7844 × 100 = 78.44 
 After rounding of Answer is 78. 

gy- LiCI. 3NH3 (s)   LiCI. NH3 (s)  + 2NH3 (g) Kp = 9 atm2 = p2
NH3 

    0.1  a   pNH3 = 3 atm 

 lkE; ij NH3 dh eksy la[;k =
3 5

0.082 313




= 0.5844 

 0.2 eksy NH3 çkIr djus ds fy, 0.1 eksy LiCI NH3 dh vko';drk gksxhA 

 vko';d NH3 dh dqy eksy la[;k = 0.7844. 

 mÙkj  : 0.7844 × 100 = 78.44 

 After rounding of Answer is 78. 

 fudVre iw.kkZd esa ifjorZu ds i'pkr~ mÙkj 78 gSA 

 
7. (a) decrease (b) increase (c) decrease (d) increase (e) increase (f) no change (g) increase (h) increase (i) 

no change (j) no change   

 (a) ?kVrk gSaSA  (b)  c<+rk gSA  (c) ?kVrk gSaSA (d) c<+rk gSaSA (e) c<+rk gSaSA  

 (f) dksbZ ifjorZu ugha (g) c<+rk gSaSA  (h) c<+rk gSaSA (i) dksbZ ifjorZu ugha (j) dksbZ ifjorZu ugha  

 
8. X(s)   A(g) + B(s) + C(g) 

     p1 + p2 
 Y(s)  D(g) + A(g) + E(s) 

        p2    p2 + p1 
 (p1 + p2)p1 = 500   ...(i) 
 (p1 + p2)p2 = 2000   ...(ii) 
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 eq. 
(i)

(ii)
 

 1

2

p

p
 =

1

4
   p2 = 4p1 

 pT = (p1 + p2) + p1 + p2 
  = 10 + 40 + 10 + 40 = 100 atm 

 Tp

25
 =

100

25
 = 4 atm 

 

9.  = 
D – d

(n – 1)d
  

  = 

92
– 40

2
(2 – 1) 40

 = 0.15  

 
10. N2O4(g)  2NO2(g)  

 922 = (1 + ) × 61.33  

 1 +  = 
92

61.33
 

  = 0.5  
 
11. NH2 COONH4(s)  2NH3(g) + CO2(g) 

    2Po    Po  Kp = (2Po)2  ×  Po = 4Po
3 

     

    3Po    P’  Kp = (3Po)2  ×  P’ = 9Po
2.P  

       P’ =
4

9
 Po 

 

4f
o o9

i
o

3P PP 31

3P 27P


   

 

PART – III (Hkkx - III) 
 

2. Equilibrium const. is temp. dependent only. 

gy- lkE; fLFkjkad dsoy rki ij fuHkZj djrk gSA 
 

3. At equilibrium all properties solution (i.e. chemical composition of eq. mixture) becomes constant. 

 lkE; ij foy;u ds lHkh xq.k (vFkkZr~ lkE; feJ.k dk jklk;fud laxBu) fu;r gks tkrs gSA  
 

4. 2NH3  N2 + 3H2   '
1K  =

1

1

K
   

 N2 + O2  2NO     '
2K = K2  

 3 × (H2 +
1

2
 O2  H2O)  '

3K = (K3)3  

 ---------------------------------------------------------------------- 

 2NH3 + 
5

2
O2  2NO + 3H2O   K4 =

3
2 3

1

K (K )

K


   

 

5. log c

p

k

k
= 

1
log

(RT)
  

  kp = kc (RT)   n = 1 
 
6. For KP = KC  
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7. (A) N2O4    2NO2   Kc = 4

  at point — A 

  Q =
Product

Reac tan t

  

  
= 0 

  So, Q have minimum value at point A. 
 (B) at point [N2O4] = [NO2] = 0.1 M 

  Q =

2
2

2 4

NO

N O

  

  
=

0.1 0.1

0.1


= 0.1 

  Q < Kc 
  So, reaction proceeds left to right  
 (C) Kc = Q  at point [D & F]. 

gy- (A) N2O4    2NO2   Kc = 4 

  fcUnq — A ij 

  Q =
  

 
 

mRikn

vfHkdeZd
 = 0 

  vr%] fcUnq A ij Q dk U;wure eku çkIr gksxkA 

 (B) bl fcUnq ij [N2O4] = [NO2] = 0.1M 

  Q = 

2
2

2 4

NO

N O

  

  
 = 

0.1 0.1

0.1


 = 0.1 

  Q < Kc 

  vr% vfHkfØ;k ck¡;h ls nk;ha vksj vxzlj gks tk;sxhA 

 (C) Kc = Q  [D rFkk F] fcUnq ijA 

 
8.    A  + B     C  + D 

 
1– x

5
  

1– x

5
  

x

5
  

x

5
 t = eq 

 KC to question 

 KF = 9 Kb   KC = F

b

K

K
=

9

1
  

 KC =
2

2

(K / 5)

1– x

5

 
 
 

=
9

1
    

x

1– x
= 3 

 x = 3 – 3x 
 4x = 3 

 x =
3

4
 = 0.75 

 [A] = 
0.25

5 100
 = 5 × 10–2 mole L–1 [B] = [A]  C =

0.75

500
 = 15 × 10–2 mol L–1 

 

9. For given reaction ng = 0 

 fn x;h vfHkfØ;k ds fy, ng = 0  

 

10. For given reactions ng = +ve, H = –ve, high temperature & low pressure favours forward reaction which 
increases number of moles. 

gy- nh x;h vfHkfØ;k ds fy, ng = +ve, H = –ve gSA mPp rki rFkk fuEu nkc vxz vfHkfØ;k ds fy, vuqdwy fLFkfr gS 

tks eksyksa dh la[;k c<+krs gSA 

 

11. 10–10 atm =
2

5
H O

P      
2H OP = 10–2 atm. n =

PV

RT
 =

210 2.5

1
300

12

 



= 10–3  
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12. (A) KP = 
2

2
H O(P )  

  = 0.4 × 10–3 = 4 × 10–4 atm2  

  
2H O equi(P )  = 2 × 10–2 atm  

   = 2 × 10–2 atm  
   = 2 × 10–2 × 760 = 15.2 torr  

 (B) Relative humidity =
15.2

15.2
× 100 = 100% (If V.P. = 15.2 torr)  

 (C) When
2H OP >

2H O equi(P )  backward shift so at 24 torr pressure reaction shift backward.  

 (D) In dry atmosphere and open container reaction shift completely in forward.  

gy- (A) KP = 
2

2
H O(P )  = 0.4 × 10–3 = 4 × 10–4 atm2  

   
2H O equi(P ) = 2 × 10–2 atm  

   = 2 × 10–2 atm  
   = 2 × 10–2 × 760 = 15.2 torr  

 (B) vkisf{kd vknzZrk =
15.2

15.2
  × 100 = 100% (;fn ok"i nkc = 15.2 torr)  

 (C) tc  
2H OP >

2H O equi(P )  i'p~ fn'kk esa vxzflr gS blfy, 24 Vksj nkc ij vfHkfØ;k i'p~ fn'kk esa gksxhA 

 (D)  'kq"d ok;qe.My rFkk [kqys ik=k esa vfHkfØ;k iw.kZ :i ls vxz fn'kk esa gksxhA 
 

13.  H2(g) + 2(g)  2HI (g) 

 (A) For changing pressure volume has to be changed, though number of moles of HI(g) do not get 
changed but its concentration will get changed. 

 (B) Temperature change will change KP and hence concentration. 
 (C) Volume change will change concentration, not the number of moles. 
 (D) Same equilibrium will be attained from either direction. 
 (E) Catalyst does not change equilibrium concentrations. 

Sol.  H2(g) + 2(g)  2HI (g) 

 (A) nkc cnyus ds fy, vk;ru cnyuk iM+sxk vkSj vk;ru cnyus ij HI(g) dh lkUnzrk cny tk;sxh Hkys gh blds 

eksyksa dh la[;k ugha cnysxhA 

 (B) rkieku cnyus ij KP cny tk;sxk blfy, HI(g) dh lkUnzrk Hkh cny tk;sxhA 

 (C) vk;ru cnyus ij HI(g) dh lkUnzrk cny tk;sxh Hkys gh blds eksyksa dh la[;k ugha cnysxhA 

 (D) fdlh Hkh fn'kk ls ogh lkE; voLFkk LFkkfir gksxhA 

 (E) mRizsjd lkE; lkUnzrk;sa ugha cny ldrkA  
 

14. According to KP = 3 2

5

PCl (g) Cl (g)

PCl (g)

P P

P


= 3 2

5

PCl (g) eq. Cl (g) eq.

PCl (g) eq.

(n ) (n )

V (n )




 

 and on adding inert gas at constant pressure effect on equilibrium will be similar to as if volume of 
container has been increased. 

Sol. KP ds vuqlkj = 3 2

5

PCl (g) Cl (g)

PCl (g)

P P

P


= 3 2

5

PCl (g) eq. Cl (g) eq.

PCl (g) eq.

(n ) (n )

V (n )




  

 fu;r nkc ij vfØ; xSl feykus ij lkE; mlh fn'kk esa foLFkkfir gksrk gS tSlk fd ik=k ds vk;ru dks c<+kus  ij gksrk 

gSA  
 

16. (A) As reaction is endothermic therefore it will go in the forward direction hence moles of CaO will 
increase. 

 (B) With the increase or decrease of volume partial pressure of the gases will remain same.  
 (C) Due to the addition of inert gas at constant pressure reaction will proceed in the direction in which 

more number of gaseous moles are formed.  

Sol. (A) tSlk fd vfHkfØ;k Å"ek'kks"kh gS ftlls ;g vxz fn'kk esa gksxh blfy, CaO ds eksyksa esa o`f) gksxhA  

 (B) vk;ru ds ?kVus ;k c<+us ds lkFk xSl dk vkaf'kd nkc leku jgrk gSA  

 (C) vfHkfØ;k esa fu;r nkc ij vfØ; xSl feykus ds dkj.k vfHkfØ;k ml fn'kk esa gksrh gS tgka xSl ds eksyksa dh la[;k 

T;knk gksrh gSA  
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17. (A) Backward shifting will take place.  (B) Forward shifting will take place. 
 (C) Backward shifting will take place.  (D) Forward shifting will take place. 

Sol. (A) i'p fn'kk esa vxzflr gksxkA   (B) vxz fn'kk esa vxzflr gksxkA 

 (C) i'p fn'kk esa vxzflr gksxkA   (D) vxz fn'kk esa vxzflr gksxkA  
 

PART – IV (Hkkx - IV) 
1. Solublity of gas is favourable at high pressure and this process is exothermic hence solubility will be more 

at low temperature. 

Sol. mPp nkc ij xSl dh foys;rk c<+rh gS] vkSj ;g izfØ;k Å"ek{ksih gSA blfy, de rki ij bldh foys;rk vf/kd gksxhA  

 
2. Since density of gold decreases after melting therefore it is favourable at low pressure and high 

temperature.  

Sol. fi?kyus ds ckn lksus dk ?kuRo de gksxk blfy, de nkc rFkk vf/kd rki blds fy, vuqdwy gksxkA  

 
3.* Number of moles will remain unchanged but due to decreased volume pressure will get increased and 

also the concentrations. 

Sol. eksyksa dh la[;k leku jgsxh ijUrq vk;ru esa deh ds dkj.k dqy nkc c<+ tk;sxk ,oa lkUnzrk;sa Hkh c<+ tk;saxhA 

 

4. Slope (<+ky) =
H

2.3 R

 
=

230

2.3 2



  = –50 

 

5. Using equation (lehdj.k dk mi;ksx djrs gq,), logK = 
Hº Sº

2.3RT 2.3 R

 
    

 

6. Using equation (lehdj.k dk mi;ksx djrs gq,), 
2

1 1 2

K Hº 1 1
log

K 2.30 R T T

 
  

 
  

 

EXERCISE # 3 
 

PART – I (Hkkx - I) 
 

1. Equilibrium is affected by pressure and temperature but not by catalyst. 

gy- lkE; ij nkc o rki dk izHkko iMrk gS ysfdu mRizsjd dk ughaA 
 

2. KP = KC (RT)ng   KC = 
5

P
ng 2

K 1.44 10

(RT) (0.082 773)



 





  

 

3. QC = 
[C] [D]

[A] [B]
, < KC  

 QC with time ¼le; ds lkFk½    

 
4. (D) With change of pressure, x will change in such a way that Kp remains a constant.  

gy- (D) nkc esa ifjorZu ds lkFk x bl rjg ifjofrZr gksrk gSa fd KP fu;r jgsaA  
 

5.   N2O4 (g)   2NO2. 

 moles t=0,   1  0 

 moles at eq. 1–  2 

 KP =

2
2

P
(1 )

1–
P

1

 
 

  



 

=
2

2

4

1–




× P. 

 Let total pressure at eq. = P. 
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 or KP =
2

2

4

1–




× P. 

 When volume is halved, P is double. 

   will change as KP is independent of pressure change. 

gy-   N2O4 (g)   2NO. 

 eksy t = 0,  1  0 

 lkE;koLFkk ij eksy 1–  2 

 KP = 

2
2

P
(1 )

1–
P

1

 
 

  



 

=
2

2

4

1–




× P. 

 ekuk lkE;koLFkk ij dqy nkc = P. 

 ;k KP =
2

2

4

1–




 × P. 

 tc vk;ru vk/kk gksxk] P nqxuk gksxkA 

   ifjofrZr gksxk D;ksafd KP nkc ifjorZu ls Lora=k gSA 
 

7.* (A)H2 – H1 = CP (rxn) (T2 – T1) 
 and Cp depends on temperature. Hence enthalpy also depends on temperature.  

 (B) CaCO3(s)  CaO(s) + CO2(g) Kp = (
2COP )at equlibrium  

 For a given reaction.  
 Keq. depends only on temperature.  
 (C) Keq depends only on temperature.  
 (D) Enthalpy of reaction is independent of the catalyst. Catalyst generaly changes activation energy.  

Sol. (A)H2 – H1 = CP (rxn) (T2 – T1) 

 Cp rkieku ij fuHkZj djrh gS vr% ,UFkSYih Hkh rkieku ij fuHkZj djsxhA  

 (B) CaCO3(s)  CaO(s) + CO2(g) Kp = (
2COP )lkE; ij  

 vfHkfØ;k ds fy, Keq dsoy rkieku ij fuHkZj djrk gS 

 (C) Keq dsoy rkieku ij fuHkZj djrk gSA 

 (D) vfHkfØ;k dh ,UFkSYih mRizsjd ds izHkko ls eqDr gksrh gSA lkekU;r% mRizsjd lfØ;.k ÅtkZ esa ifjorZu djrk gSA  

 
8. Paragraph-1 

   X2 (g)   2 X (g)  

 Initial mole  1   0  

 t = teq.  (1–)     2  
 

 Given 2 = equilibrium 

 So  = 
equilibrium

2


 

 Total mole at equilibrium = (1 + ) = (1+
eq

2

 
 
 

 

 P x
2

= 

eq.

total
eq.

1
2 P

1
2





 
 

 
 
  

 = 
eq

total
eq

2
P

2





 
 

  

 = 
eq

total
eq

2
P

2





 
 

  

    

 PX(g) = 
eq

total
eq

P

1
2





 
 
 
 
  

 = 
eq

eq

2

2





 
 

  

PTotal 
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So KP = 
 
 

2

2

Px

Px
 = 

 

2

eq.
total

eq.

eq.
total

eq.

2
P

2

2
P

2









 
 

  

 
 
 
 

 

 KP = 

2
eq.

2
eq.

4

4 –




× PTotal = 

2
eq

2
eq

8

4 –





 
 
 
 

  

So Ans. is = B 

gy vuqPNsn-1 

   X2 (g)   2 X (g)  

 izkjfEHkd eksy 1   0  

 t = teq.  (1–)     2  

 fn;k gS : 2 = lkE;  

 vr%  = 


2

lkE;  

 lkE; ij dqy eksy = (1 + ) = (1+
eq

2

 
 
 

 

 P x
2

= 

eq.

total
eq.

1
2 P

1
2





 
 

 
 
  

 = 
eq

total
eq

2
P

2





 
 

  

 = 
eq

total
eq

2
P

2





 
 

  

    

 PX(g) = 
eq

total
eq

P

1
2





 
 
 
 
  

 = 
eq

eq

2

2





 
 

  

PTotal 

vr% KP = 
 
 

2

2

Px

Px
 = 

 









 
 

  

 
 
 
 

2

eq.

eq.

eq.

eq.

2
P

2

2
P

2

dqy

dqy

 

 KP = 

2
eq.

2
eq.

4

4 –




× PTotal = 

2
eq

2
eq

8

4 –





 
 
 
 

  vr%  Ans. is = B 

 
9. (A) Correct statement. 
 As on decrease in pressure reaction move indirection where no. of gaseous molecules increase. 
 (B) Correct statement 
 At the start of reaction QP < KP so dissociation of X2 take place spontaneousely. 

 (C) Incorrect statement as KP = 

2
eq

2
eq

8

4




 = 

 

 

2

2

8x 0.7

4 0.7
 

     > 1, but 
 (D) Correct statement. 

 As 
 
G

0 
> 0 &  G0 = –RTlnKP 

 G0 > 1, So  KP should be less than 1. 

 So 
 

K < 1       

 KP - KC(RT)ng.  (RT > 1) 
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 KC = PK

RT
 

 KC < KP  So KC < 1 

Sol.  (A) lgh dFku % tSls&tSls nkc de gksrk tkrk gS vfHkfØ;k xSlh; v.kqvksa dh la[;k esa o`f) dh rjQ c<rh gS  

 (B) lgh dFku % vfHkfØ;k dh 'kq:vkr esa QP < KP vr% X2 dk fo;kstu Lor% izofrZr gksrk gSA  

(C) xyr dFku D;ksafd KP = 

2
eq

2
eq

8

4




 = 

 

 

2

2

8x 0.7

4 0.7
> 1,  

 (D) lgh dFku %  

 bl rjg 
 
G

0 
> 0 

 
&  G0 = –RTlnKP 

 G0 > 1, vr% KP dk eku 1 ls de gksuk pkfg,A  

 vr% 
 

K < 1       

 KP - KC(RT)ng.  (RT > 1)  

 KC = PK

RT
 

 KC < KP  So KC < 1  
 

PART – II (Hkkx - II) 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. In this reaction the ratio of number of moles of reactants to products in same i.e.,  2 : 2, hence change in 
volume will not alter the number of moles .  

gy- bl vfHkfØ;k esa] vfHkdeZdksa ,oe~ mRiknksa dh eksy la[;k dk vuqikr leku gksrk gS] vFkkZr~  2 : 2 gSA vr% vk;ru 

ifjorZu ls eksyksa dh la[;k çHkkfor ugha gksrh gSA 
 

3. Kp = Kc (RT)n ; n  = 1 – 
1

1
2

 
 

 
 = 1 – 

3 1

2 2
  .   c

p

K

K
= (RT)1/2 .  

 

4. The conversion of SO2 to SO3 is an exothermic reaction, hence there is no need to increase the 
temperature. There is also a decrease in volume or moles in product side. Thus the reaction is favoured by 
low temperature and high pressure. (Le-Chatelier’s principle). 

gy- SO2 dk SO3 esa :ikUrj.k ,d Å"ek{ksih vfHkfØ;k gSa] vr% blds fy, rki c<+kus dh dksbZ vko';drk ugha gSaA pw¡fd 

mijksDr vfHkfØ;k esa mRikn dh vksj ¼nk¡;h vksj½ vk;ru ;k eksyksa dh la[;k esa deh gks jgh gSA vr% yhµ'krkfy, fu;e 

ds vuqlkj fuEu rki ,oe~ mPp nkc bl vfHkfØ;k ds fy, vuqdqy n'kk gksxhA 
 

5. 
2 4[N O ]C = 4.8 × 10–2 mol L–1,  

2[NO ]C  = 1.2 × 10–2 mol L–1 

 
2 2 3

2
c 2

2 4

[NO ] 1.2 10 1.2 10
K

[N O ] 4.8 10

 



  
 


=  0.3 × 10–2 = 3 × 10–3 mol L–1 

 

6. P4(g) + 5O2 (g)   P4O10(g)   4 10
c 5

4 2

[P O (s)]
K

[P (s)][O (g)]
    

 

7. CO(g) + CI2(g)    COCI2(g) 

 n  = 1 – 2 = – 1;  Kp = Kc(RT)n  
p 1

c

K 1
(RT)

K RT

   

 

8. N2(g) + O2(g)  2NO(g) ;  Kc =
2

4

2 2

[NO]
4 10

[N ][O ]

    

  NO(g)   
1

2
N2(g) +

1

2
O2(g);  

1/ 2 1/ 2
2 2

c 24
c

[N ] [O ] 1 1 1 100
K 50

[NO] 2K 2 104 10


     

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9. Kp = Kc (RT)n  n = 3 – 2 = 1. 
 Kp = Kc (0.0821 × 457)1 . Kp > Kc. 
 

10. CI2(g) + 3F2(g)  2CIF3(g) ; H = – 329 kJ. Favourable conditions: 

 (i) Decrease in temperature, (ii) Addition of reactants, (iii) Increase in pressure i.e., decrease in volume. 

gy- CI2(g) + 3F2(g)  2CIF3(g) ; H = – 329 kJ. vuqdqy ifjfLFkfrA 

 (i) rki esa deh] (ii) vfHkdeZd feykus ij] (iii) nkc esa o`f) ;k vk;ru esa dehA 

 

11.   NH4HS(s)  NH3(g) + H2S(g) 

 Initial presens     0  0.5   0 
 At equi.      0  0.5+x   x 

 Total pressure = 0.5 + 2x = 0.84    x = 0.17 atm 

 Kp =
3 2NH H SP P = 0.11 atm2. 

gy-   NH4HS(s)  NH3(g) + H2S(g) 

 çkjEHk esa nkc     0  0.5   0 

 lkE; ij      0  0.5+x   x 

 dqy nkc = 0.5 + 2x = 0.84    x = 0.17 atm 

 Kp = 
3 2NH H SP P = 0.11 atm2. 

 

12. Given :   PCI5(g)     PCI3(g) + CI2(g) 
  t = 0        1           0          0 
  teq        1–x           x          x 
 Total number of moles = 1 – x + x + x = 1 + x 

 Thus partial pressure of PCI3 =
x

1 x

 
 

 
P. 

gy- fn;k gqvk gS %  PCI5(g)    PCI3(g) + CI2(g) 
  t = 0        1           0          0 
  teq        1–x           x          x 

 dqy eksy la[;k = 1 – x + x + x = 1 + x 

 vr% PCI3 dk vkaf'kd nkc =
x

1 x

 
 

 
P.  

 

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

2
O2(g) 

 
1/ 2

2 2

3

[SO ][O ]

[SO ]
= KC = 4.9 × 10–2    ...........(i)  

 SO3(g) + 1/25 O2(g)  SO3(g)    ...........(ii) 

  3
1/ 2

2 2

[SO ]

[SO ][O ]
= K'C = 

–2

1

4.9 10
For 2SO2(g) + O2(g) 2SO3(g) 

 
2

3
2

2 2

[SO ]

[SO ] [O ]
 = KC

2  =
4

1

4.9 4.9 10 
 = 

10000

24.01
= 416.49  

 

14.  c = a + b 
 
15.    X        2Y     Z        P    +    Q 

 1 –          2 1 –   

  
1

pK =
1

1

2

T

T

2
P

1

1
P

1

 
 

  

  
 

  

   
2

pK = 
2 2

2

T T

T

P P
1 1

1
P

1

    
   

      

  
 

  
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  1

2

P

P

K

K
=

1

2

2

T

T

2
P

1

1
P

1

 
 

  

  
 

  

 × 
2

2 2

T

T T

1
P

1

P P
1 1

  
 

  

    
   

      

 

  
1

9
= 1

2

T

T

4P

P
 ;  1

2

T

T

P

P
=

1

36
  

 
16. CO2(g) + C(s)  2CO (g) 

 0.5 atm 
 0.5–p   2p 
 

 Total pressure  ¼dqy nkc½ = 0.5 – P + 2P = 0.8 

  P = 0.3 

 Kp =
2

2
CO

CO

P

P
=

2(2P)

(0.5 P)
=

2(0.6)

(0.5 0.3)
 

 Kp = 1.8 

 

17. N2 + O2  2NO  K = 4 × 10–4 

 NO  2 2
1 1

N O
2 2

    K’ =
1

K
=

4

1

4 10

= 50 

 

18. Kp = Kc   gn
RT


 

 ng = –
1

2
  

 

19. G = G° + RT ln Q 
      = 2494.2 + 8.314 × 300 ln 4 

     = positive èkukREkd 

 G = RTn
Q

K
 

 Since, G is positive so, Q > K, so reaction shifts in reverse direction. 

 pwfda G èkukRed gS, blfy, Q > K, vr% vfHkfØ;k foifjr fn'kk esa foLFkkfir gksxhA  

 

20.  A       +      B              C      +      D 

 t = 0 1          1          1         1 
 teq 1–x   1–x    1 + x      1 + x  

   
 

 

2

2

1 x

1– x


 = 100   

1 x

1– x


= 10 

   1 + x = 10 – 10x   11x = 9 

    x =
9

11
    [D] = 1 +

9

11
   [D] = 1.818 

 
21. (A & B) 

 nK = nA – 
H 1

R T


   

 Slope (<ky) = – 
H

R


; H = –ve 
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JEE(MAIN) ONLINE PROBLEMS 
 

4. Th

Ob

M

M
= 1 + (2 – 1)  = 1.2. 

 MOb = 
92

1.2
 and d = 

PM

RT
=

1 92

1.2 0.082 300



 
= 3.116 g/L 

 
5. On increasing pressure, reaction shifts in the direction of increasing density. Water has higher density than  

ice. So reaction shifts in forward direction. 

gy- nkc c<+kus ij vfHkfØ;k ml fn'kk esa foLFkkfir gksxhA tgk¡ ?kuRo c<+sxk ty dk ?kuRo cQZ dh rqyuk esa mPp gksrk gSA 

blfy, vfHkfØ;k vxz fn'kk esa foLFkkfir gksxhA 

 

6.   XY(s)  X(g) + Y(g) 

 At eq.            P       P 
 Total pressure = 2P = 10 bar 

     P = 5 
 Now, KP = (PX)(PY) = P2 = 25 
 

Sol.   XY(s)  X(g) + Y(g) 

 lkE; ij            P       P 

 dqy nkc = 2P = 10 bar 

     P = 5 

 vc, KP = (PX)(PY) = P2 = 25  

 
7. Addition/ removal of a solid component from an equilibrium system causer no shift in equilibrium (Both Q & 

K remain unaffected)   

Sol. lkE; ra=k esa Bksl dks feykus ;k fudkyus ij lkE; esa dksbZ foLFkkiu ugha gksrk gSA ¼vr% Q rFkk K nksuksa vizHkkfor jgrs 

gSA½ 

 

8. Volume  P  reaction proceed in which direction where number of gases mole increases. 

 vk;ru  P  vfHkfØ;k ml vksj vxzlj gksrh gS ftl vksj xSl ds eksyks dh la[;k c<+rh gSA 

 2NO2(g)   2NO(g) + O2(g)  ng = (2 + 1) – 2 = 1 
 
9.   CO    +  Cl2  COCl2  V = 5L  

Mol     2    3   
Mol At eq.  1  2        1  

lkE; ij eksy 

(conc.)eq  
1

5
 

2

5
       

1

5
 

 KC = 

1
55 2.5

1 2 2

5 5

 



  

 
10. A2(g)       2A(g) 
 1  0 

 1 – 1×
20

100
 2×

20

100
 

 0.8  0.4 

   
2Ap  = 

0.8

1.2
 × 1 = 

2

3
  

   pA = 
0.4

1.2
 × 1 = 

1

3
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 Kp = 

2

2
A

A

(p )

(p )
 = 

1/3 1/3

2/3


 = 

1

6
 

 Gº = –2.303 × 8.314 × 320 log10 
1

6
 = 4763 J/mole  

 

11. 2NO2(g)  N2O4(g)  H = (–)  
 By addition of an inert gas at constant pressure, volume increases, so reaction moving in backward 

direction and decomposition of N2O4 increases. 

Sol. 2NO2(g)  N2O4(g)  H = (–)  

 fu;r nkc ij vfØ; xSl feykus ij vk;ru c<+rk gS] vr% vfHkfØ;k i'p fn'kk esa foLFkkfir gksrh gS rFkk N2O4 dk 

fo;kstu c<+rk gSA  

 
12. (2) = 3 × (–(1))  

   K2 = 

3

1K

1










  K2 = K1

–3  

 

13. gn

P ck /k  = (RT)


   

 (1) ng = 0   ; 
p

c

k

k
= 1 

 (2) ng = 2 – 1 = 1  ; 
p

c

k

k
= (RT)1 = (24.62)1 

 (3) ng = 2 – 4 = –2  ; 
p

c

k

k
= (RT)–2 = (24.62)–2 = 1.65 × 10–3  

 

14. NH4HS          H2S    +     NH3 

 0.1(1–0.3)               0.03         0.03 

 KC = 40.03 0.03
10

3 3

   

 KP = KC (RT)n
 

 = 10–4 × (0.0821 × 600)2 = 0.242  
 

15. 2NH3 
 

 N2 + 3H2 K'P = 
P

1

k
 

 PTotal = P = 
2 2 3N H NHP P P   

 
2N

P
P

4
   

 
2H

3P
P

4
  

 

 
3

3

2
P

NH

P 3P

1 4 4

k P

  
  
  

  

  
3

3

22 1/ 2

NH P

3 P
P k

16
   
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16.   A + 2B    
 

     2C + D  

 initially conc.  a    1.5a  
 at eq.   a-x  1.5 a–2x      2x x   
 at equilibrium a–x = 1.5a –2x  
 0.5 a = x  
 a = 2x  

 kC = 
2 2

2 2

(2x) (x) 4x .x
4

(a – x)(1.5a – 2x) (x)(x)
   

Sol.   A + 2B    
 

    2C + D  

 izkjfEHkd lkanzrk a    1.5a  

 lkE; ij  a-x  1.5 a–2x      2x x   

 lkE; ij  a–x = 1.5a –2x  

 0.5 a = x  
 a = 2x  

 kC = 
2 2

2 2

(2x) (x) 4x .x
4

(a – x)(1.5a – 2x) (x)(x)
   

 

17. A(s) 
 

 B(g)   +  C(g)   
1

2
Pk x atm  

       P1       P1 + P2  

 D(s) 
 

 C(g)     +    E(g)  
2

2
Pk y atm  

       P1 +P2  P2  

 
1P 1 1 2k P (P P )    

 
2P 2 1 2k P (P P )   

 
1 2

2
P P 1 2k k (P P )    

  
2

1 2x y P P    

 1 2P P x y    

  1 22 P P 2 x y    

     PTotaldqy  = PB + PC + PE  

  =  1 22 P P 2 x y    
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