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 Marked Questions may have for Revision Questions. 

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

PART - I : SUBJECTIVE QUESTIONS  

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

Section (A) : Properties of equilibrium, active mass  

[k.M (A) : lkE; dh fo'ks"krk,sa] lfØ; nzO;eku  

A-1. In a reaction A + B  C + D the rate constant of forward reaction & backward reaction is kf = 2 × 10–4 M 

sec–1 and kb = 5 × 10–5 M sec–1 then the equilibrium constant (k) for reaction is expressed as :  

 A + B  C + D vfHkfØ;k ds fy;s vxz vfHkfØ;k ,oa i'p vfHkfØ;k dk osx fu;rkad Øe'k% kf = 2 × 10–4 M sec–1 

,oa kb = 5 × 10–5 M sec–1 k2 gS rc vfHkfØ;k ds fy;s lkE; fu;rkad (k)  D;k gksxk \  

Ans.  4   

Sol. Keq =
f

b

K

K
 = 

4

5

2 10

5 10








 = 4  

 

A-2. What is the active mass of 5.6 litres of O2 at S.T.P.?    

 S.T.P. ij O2 ds 5.6 yhVj dk lfØ; nzO;eku D;k gS\ 

Ans. 0.044 M. 

Sol. n =
4.22

6.5
 = 0.25 

 Active mass ¼lfØ; nzO;eku½ =
6.5

25.0
= 0.044 M. 

 

Section (B) : Homogeneous equilibrium : KC in gaseous system 

[k.M (B) : laekxh; lkE; voLFkk % xSlh; ra=k esa KC 

B-1. A mixture of SO3, SO2 and O2 gases is maintained at equilibrium in 10 litre flask at a temperature  at which 
KC for the reaction, 2SO2(g) + O2(g)   2SO3(g) is 100 mol–1 litre. At equilibrium. 

 (a) If no. of mole of SO3 and SO2 in flask are same, how many mole of O2 are present ? 
 (b) If no. of mole of SO3 in flask are twice the no. of mole of SO2, how many mole of O2 are present ? 

 SO3, SO2 vkSj O2 xSl ds feJ.k dks fdlh rki ij 10 yhVj ¶ykLd esa lkE; ij j[kk tkrk gS] 

 2SO2(g) + O2(g)   2SO3(g) ds fy, KCdk eku 100 eksy–1 yhVj gS rks lkE; ij  

 (a) ¶ykLd esa SO3 vkSj SO2 ds leku eksy gksa rks O2 ds eksyksa dh la[;k fdruh gksxh \  

 (b) ;fn ¶ykLd esa SO3 ds eksyksa dh la[;k SO2 ds eksyksa dh la[;k esa nqxquh gS rks O2 ds fdrus eksy mifLFkr gksaxs\  

Ans.  (a) 0.1 (b) 0.4  
Sol. (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. 

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


Chemical Equilibrium 
 

 

 

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

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVCEQ - 2 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

  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 
        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. The equilibrium constant of the reaction, A2 (g) + B2 (g) 2 AB (g) at 100ºC is 16. Initially equal moles 

of A2 & B2 are taken in 2L container. Then find mole % of A2 in equilibrium mixture. 

 100ºC ij vfHkfØ;k  A2 (g) + B2 (g)  2 AB (g) ds fy, lkE; fLFkjkad 16 gSA izkjEHk esa nks yhVj ds ¶ykLd esa 

A2 o B2  ds leku 2 eksy fy, x, gaS] lkE; ij A2  eksy izfr'kr Kkr djksA  
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Ans.  
100%

6
 

Sol. 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. For the reaction 3A(g) + B(g)  2C(g) at a given temperature, Kc = 9.0. What must be the concentration  

of (C) at equlibrium, if a mixture of 2.0 mol each of A, B and C exist in equilibrium?  

 fn;s x;s rki ij vfHkfØ;k 3A(g) + B(g)  2C(g) ds fy;s  Kc = 9.0 gSA ;fn lkE; ij] A, B rFkk C izR;sd ds  

2.0  eksy dk feJ.k mifLFkr gS rc] lkE; ij (C) dh lkUnzrk D;k gksuh pkfg,A 

Ans. 1/3M  

Sol. KC = 

2

3

C

V

B A

V V

 
 
 

   
   
   

   9 = 

2

3

2

V

2 2

V V

 
 
 

   
   
   

 V = 6 L 

 

B-4.  

 The gas A2 in the left flask allowed to react with gas B2 present in right flask as  
  A2(g) + B2(g)  2AB(g) ;  Kc = 4 at 27°C. 

 What is the concentration of AB when equilibrium is established? 

  

 ck¡;s ik=k esa A2 xSl nk¡;s ik=k esa B2 xSl ds lkFk fØ;k djrh gS  

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

 lkE; voLFkk LFkkfir gksus ij AB dh lkUnzrk D;k gksxh \ 

Ans. 0.66 
Sol.   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 
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Section (C) : Homogeneous equilibrium : KP in gaseous system 

[k.M (C) : laekxh; lkE; voLFkk % xSlh; ra=k esa KP  

C-1. n mole each of H2O(g), H2(g) and O2(g) are mixed at a suitable high temperature to attain the equilibrium 
2H2O(g) 2H2(g) + O2(g). If y mole of H2O(g) are the dissociated and the total pressure maintained is 

P, calculate the KP.        

 lkE; 2H2O(g)  2H2(g) + O2(g) izkIr djus ds fy, mfpr rki ij H2O(g), H2(g) rFkk O2(g) izR;sd ds n eksy 

feyk;s tkrs gSA ;fn H2O(g) ds y eksy fo;ksftr gksrs gS rFkk dqy nkc P cuk;s j[kk tkrk gS rc KP dh x.kuk djksA  

Ans. 
2

2

P(n y / 2)(n y)

(3n y / 2)(n y)

 

 
  

Sol.  2H2O(g)  2H2(g) + O2(g)  

 t = 0    n  n         n 
 teq.  (n – y)         (n + y)    (n + y/2) nT = (3n + y/2) 

 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. The moles of N2O4 and NO2 at equilirbrium are 1 and 2 respectively total pressure at equilibrium is 9 atm. 
Find KP for the reaction N2O4(g)  2 NO2(g). 

 lkE; ij N2O4 o NO2 ds eksy Øe'k% 1 o 2 gSA ;fn lkE; ij dqy nkc 9 atm gS rks vfHkfØ;k N2O4(g)  2 

NO2(g) ds fy, KP Kkr dhft,A 

Ans. KP = 12 
Sol. 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. 1 mole of N2 and 3 moles of H2 are placed in 1L vessel. Find the concentration of NH3 at equilibrium, if the 

equilibrium constant (KC) at 400 K is 
4

27
M–2.     

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

 1 L ik=k esa 1 eksy N2 rFkk 3 eksy H2 mifLFkr gSA ;fn 400 K rki ij lkE;koLFkk (KC) fLFkjkad
4

27
M–2 gS] rks lkE; ij 

NH3dh lkUnzrk Kkr dhft,A  

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

Ans. [NH3] = 0.76 M 

Sol.  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


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  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  
 

Section (D) : Relation between KP and KC  

[k.M (D) : KP rFkk KC ds e/; lEcU/k  

D-1.   Calculate the expression for Kc and Kp if initially a moles of N2 and b moles of H2 is taken for the  following 

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

 ;fn izkjEHk esa N2 ds a eksy rFkk H2 ds b eksy vfHkfØ;k esa fy;s x;s gksa] rks Kc rFkk Kp ds fy;s O;atd fyf[k;sA 

    N2 (g)   +   3H2 (g)   2NH3 (g)    (n < 0) (fn;k x;k gS P, T, V )  

Ans.   KC =
2 2

3

4x V

(a x)(b 3x) 
; KP =

2 2

2 3

(a b 2x) .4x

P (a x)(b 3x)

 

 
  

Sol.          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)

 

 
 

 

D-2. 1 mole of a gas ‘A’ is taken in a vessel of volume 1L. It dissociates according to the reaction  
A(g)   B(g) + C(g) at 27°C. Forward and backward reaction rate constants for the reaction are  

1.5 × 10–2 and 3 × 10–2 respectively. Find the concentrations of A, B and C at equilibrium. Also find Kp and 
Kc. 

 ,d xSl ‘A’ ds 1 eksy dks 1 yhVj ds ik=k esa ysrs gSaA ;g 27°C ij vfHkfØ;k A(g)  B(g) + C(g) ds vuqlkj 

fo;ksftr gksrh gSA vfHkfØ;k ds fy, vxz rFkk izrhi vfHkfØ;k fLFkjkad Øe'k% 1.5 × 10–2  rFkk 3 × 10–2 gSaA lkE; ij 

A, B rFkk C dh lkUnzrk,¡ Kkr djksA Kp rFkk Kc dk eku Kkr djksA 

Ans. [A]eq = [B]eq = [C]eq = 1/2 M, Kp = 12.3 atm, Kc = 0.5 M (unitless). 

Ans. [A]eq = [B]eq = [C]eq = 1/2 M, Kp = 12.3 atm, Kc = 0.5 M ¼bdkbZ jfgr½ 

Sol.          A (g)        B (g)    +   C (g) 

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

 conc.     
1– x

1
  

x

1
  

x

1
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  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. 0.15 mole of CO taken in a 2.5 litre flask is maintained at 500 K along with a catalyst so that the following 
reaction can take place;CO(g) + 2H2(g)   CH3OH(g). 

 Hydrogen is introduced until the total pressure of the system is 8.2 atm at equilibrium and 0.08 mole of 
methanol is formed.Calculate :  

 (i) Kp & Kc   ;  
 (ii) the final pressure if the same amount of CO and H2 as before are used, but with no catalyst so 

that the reaction takes place on its own. 

 mRizsjd ds lkFk 500 K ij 2.5 yhVj ds ¶ykLd esa  CO ds 0.15 eksy fy, x, gSa rkfd fuEufyf[kr vfHkfØ;k LFkkfir 

gks lds( CO(g) + 2H2(g)  CH3OH(g) lkE; ij gkbMªkstu dks tc rd Mkyk tkrk gS tc rd fd ra=k dk dqy 

nkc 8.2 atm ¼lkE; ij½ vkSj esFksukWy ds eksyksa dh la[;k 0.08 eksy ¼lkE; ij½ fufeZr gks tk,A Kkr djks&  

 (i) Kp vkSj Kc  ;  

 (ii) og vafre nkc Kkr djks ;fn CO  rFkk H2 dh mi;ksx esa yh x;h ek=kk igys ds cjkcj gks rFkk dksbZ mRizsjd 

dk mi;ksx ugha fd;k gks rkfd vfHkfØ;k Lor% gks ldsA  

Ans.  (i) Kc =
20000

343
  = 58.3 mol-2 L2, KP = 

58.3

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

Sol. (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 
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  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  
 

Section (E) : Reaction quotient and Its applications  

[k.M (E) : vfHkfØ;k xq.kkad rFkk blds vuqç;ksx 

E-1. A mixture of 1.5 mol of N2, 2 mole of H2 and 8 mol of NH3 is introduced into a 20 L reaction vessel at 500 
K. At this temperature, the equilibrium constant, Kc for the reaction 

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

 Is the reaction mixture at equilibrium? If not what is the direction of the net reaction? 

 500 K rki ij ,d 20 L {kerk ds ik=k esa N2  ds 1.57  eksy] H2 ds 1.92 eksy ,oa NH3  ds 8.13 ds eksy dk feJ.k fy;k 

tkrk gSA vfHkfØ;k N2(g) + 3H2(g)  2NH3(g) ds fy, Kc dk eku 1.7× 102 gSA D;k vfHkfØ;k&feJ.k lkE; esa gS\ 

;fn ugha] rks lEiw.kZ vfHkfØ;k dh fn'kk D;k gksxh \  

Ans. The reaction is 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 

 As Qc  Kc , the reaction mixture is not in equilibrium. 
 As Qc > Kc, the net reaction will be in the backward direction. 

Ans. vfHkfØ;k N2(g) + 3H2(g)  2NH3(g) gSA 

 Qc =
2

3
3

2 2

[NH ]

[N ][H ]
 =

8 8 20 20

3
2 2 2

2

  

  

  =
64

3
 × 102 

 pwafd Qc  Kc , vfHkfØ;k&feJ.k lkE; esa ugha gSA 

 pwafd Qc > Kc, lEiw.kZ vfHkfØ;k i'p fn'kk esa gksxhA  
 

E-2. At 460°C, KC = 81 for the reaction, SO2 (g) + NO2 (g)  NO(g) + SO3 (g)  

 A mixture of these gases has the following concentrations of the reactants and products : 
   [SO2] = 0.04 M  [NO2] = 0.04 M 
   [NO] = 0.30 M  [SO3] = 0.3 M 
 Is the system at equilibrium? If not, in which direction must the reaction proceed to reach equilibrium. What 

will be the molar concentrations of the four gases at equilibrium? 

 460°C ij vfHkfØ;k SO2 (g) + NO2 (g)  NO(g) + SO3 (g) ds fy, KC = 81 gSA bu xSlksa ds ,d feJ.k esa 

fØ;kdkjd rFkk fØ;kQy dh fuEufyf[kr lkUnzrk;sa gSa % 

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

 D;k fudk; lkE; ij gSA ;fn ugha] rks lkE; ij igq¡pus ds fy, vfHkfØ;k dkSulh fn'kk esa pyuh pkfg,A lkE; ij pkjksa 

xSlksa dh eksyj lkUnzrk;sa D;k gksaxhA 

Ans. [SO2] = 0.034 M ; [NO2] = 0.034 M ; [NO] = 0.306 M ; [SO3] = 0.306 M 

Sol. 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  
 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 
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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 
 

Section (F) : Properties of equilibrium Constant 

[k.M (F) : lkE; fLFkjkad dh fo'ks"krk,sa  

F-1. Explain the effect of the following on the equilibrium constant. 
 (i) Concentrations of the reactants are doubled  (ii) The reaction is reversed 
 (iii) Catalyst is added to the reaction   (iv) Temperature is increased. 

 lkE; fu;rkad ij fuEu ds izHkko dh O;k[;k fdft,\ 

 (i) fØ;kdkjdksa dh lkUnzrk nqxquh dj nsus ijA  (ii) mRØe.kh; vfHkfØ;k dks foifjr djus ijA 

 (iii) vfHkfØ;k esa mRizsjd feykus ijA    (iv) rkieku esa o`f) lsA 

Ans. (i) No change  (ii) 1/k 
 (iii) No change  
 (iv) Change the equilibrium constant 

Ans. (i) dksbZ ifjorZu ugha (ii) 1/k 

 (iii) dksbZ ifjorZu ugha 

 (iv) lkE; fu;rkad dks ifjofrZr djrk gSA 
 

F-2. The equilibrium constant for the reactions N2 + O2  2NO and 2NO + O2  2NO2 are K1 and K2 

respectively, then what will be the equilibrium constant for the reaction N2 + 2O2   2NO2? 

 vfHkfØ;k N2 + O2  2NO rFkk 2NO + O2  2NO2 ds lkE; fu;rkad Øe'k% K1 o K2  gSA vfHkfØ;k 

 N2 + 2O2   2NO2  ds fy, lkE; fu;rkad D;k gksxk\ 

Ans. For the required reaction, K = K1 × K2. 

Ans. vko';d vfHkfØ;k ds fy, = K = K1 × K2. 
 

F-3. Calculate the equilibrium constant for the reaction :  H2(g) + CO2(g)  H2O(g) + CO(g) 

 at 1395 K, if the equilibrium constants at 1395 K for the following are 
  2H2O(g)  2H2 (g) + O2(g) K1 = 2.1 × 10–13 

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

 1395 K ij H2(g) + CO2(g)  H2O(g) + CO(g) 

  mijksDr vfHkfØ;k ds fy, lkE; fLFkjkad dh x.kuk djksA ;fn 1395 K ij fuEu vfHkfØ;kvksa ds fy, lkE; fLFkjkad gS % 

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

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

Ans. 2.58  
Sol. 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. 
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Section (G) : Homogenuous Equilibrium (liquid system)  

[k.M (G) : laekxh; lkE; voLFkk ¼nzo ra=k ds fy,½ 

G-1. The homogeneous reversible reaction, C2H5OH() + CH3COOH()  CH3COOC2H5() + H2O() is 

studied at various initial concentrations of the reactants at constant temperature. Calculate initial acid and 
alcohol moles. 

   Moles of acid   Moles of alcohol Moles of ester 
   per litre (initial) per litre (initial) per litre at equilibrium 
 (i)   1   1   0.667 
 (ii)   X   X     8/3 

 fu;r rki ij fØ;kdkjdks dh fofHkUu izkjfEHkd lkUnzrkvksa ij ,d lekaxh mRØe.kh; vfHkfØ;k C2H5OH() + 

CH3COOH()  CH3COOC2H5() + H2O() ij fopkj dhft,A vEy o ,Ydksgy dh izkjfEHkd ¼eksy izfr yhVj½ 

lkUnzrk Kkr dhft,\  

   vEy ds eksy   ,YdksgkWy ds eksy  ,LVj ds eksy 

   izfr yhVj ¼izkjfEHkd½ izfr yhVj ¼izkjfEHkd½ lkE; ij izfr yhVj 

 (i)   1   1   0.667 
 (ii)   X   X     8/3 
Ans.  X = 4 
 

Section (H) : Heterogenuous equilibrium  

[k.M (H) : fo"kekaxh; lkE; voLFkk  

H-1. Write the expressions for equilibrium constant KC and KP and classify in Homogeneous and 
Hetereogeneous equilibrium :  

 fuEu vfHkfØ;kvksa ds fy, KC o KP lkE; fLFkjkadksa ds O;atd fyf[k;s] rFkk laekxh o fo"kekaxh lkE; esa oxhZd̀r dhft, % 

 (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() 

Ans. (i) Homogeneous equilibrium lekaxh lkE;   
2

2
C

2 4

[NO ]
K

[N O ]
   2

2 4

2
NO

P
N O

(P )
K

(P )
   

Ans. (ii) Hetereogeneous equilibrium fo"kekaxh lkE; 
4

2
C 4

2

[H ]
K

[H O]
   2

2

4
H

P 4
H O

(P )
K

(P )
   

Ans.  (iii) Hetereogeneous equilibrium fo"kekaxh lkE; KC = [NH3] [H2S]  KP = (PNH
3
) (PH

2
S) 

Ans.  (iv)  Homogeneous equilibrium lekaxh lkE; 

 3 2 5 2
C

3 2 5

[CH COOC H ] [H O]
K

[CH COOH] [C H OH]
  but KP is not define for liquid system ¼nzo fudk; ds fy, KP ifjHkkf"kr ugha gS½ 

Ans. (v) Hetereogeneous equilibrium fo"kekaxh lkE; KC = [CO2]      KP = (PCO
2
) 

Ans.  (vi)  Homogeneous equilibrium lekaxh lkE;  
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 )
  

Ans.  (vii) Homogeneous equilibrium lekaxh lkE;  3
C

2 2

[SO ] [NO]
K

[SO ][NO ]
  3

2 2

SO NO
P

SO NO

(P ) (P )
K

(P )(P )
  

Ans.  (viii)  Hetereogeneous equilibrium fo"kekaxh lkE; KC = [N2]  KP = (PN
2
)  

 

H-2. For the reaction: CaCO3  CaO(s) + CO2(g); Kp = 1 atm at 927°C. If 20g of CaCO3 were kept in a  

10 litre vessel at 927°C, then calculate percentage of CaCO3 remaining at equilibrium :  

 vfHkfØ;k CaCO3  CaO(s) + CO2(g); Kp = 1 atm ds fy, 927°C ij Kp = 1atm gSA ;fn 927°C ij ,d 10 

yhVj ik=k esa CaCO3 dk 20g fy;k tk;s] rc lkE;koLFkk ij cps gq, CaCO3 dh izfr'krrk D;k gksxh?  
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Ans. 50%  
Sol. 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. For the given reaction at equilibrium : 

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

2
O2(g) 

 If total pressure at equilibrium is P, then calculate KP for the given reaction.  

 lkE; ij fuEUk vfHkfØ;k fn x;h gS& 

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

2
O2(g) 

 ;fn lkE; ij dqy nkc P gS rks nh xbZ vfHkfØ;k ds fy, KP ifjdfyr dhft,A  

Ans. 3 / 2
P 3 / 2

2
K P

3
  

Sol.  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

 
        

 

Section (I) : Degree of dissociation () and vapour density 

[k.M (I) : fo;kstu dh ek=kk () rFkk ok"i ?kuRo  

I-1. N2O4 is 25% dissociated at 37°C and one atmosphere pressure. Calculate (i) KP and (ii) the percentage 
dissociation at 0.1 atmosphere and 37°C. 

 rki 37°C rFkk nkc 1 atm ij N2O4, 25% fo;ksftr gksrk gSA x.kuk djksA (i) KP rFkk (ii) 37°C o 0.1 atm nkc ij 

izfr'kr fo;kstuA 

Ans. (i) 0.266 atm  (ii) 63.25% 
Sol. 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  

  1         0 

  (1–)         2a 

 
2 4N OP  =

1–

1

 
 

  
 × 0.1 ; 

2NOP  = 
2

1

 
 

  
 × 0.1 
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 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. At temperature T, the compound AB2 (g) dissociates according to the reaction; 2AB2 (g)   2 AB(g) + 

B2(g).With a degree of dissociation x, which is small compared with unity.Deduce the expression for x in 
terms of the equilibrium constant, Kp and the total pressure, P.    

 T rki ij] ;kSfxd AB2 (g) nh xbZ vfHkfØ;k ds vuqlkj fo;ksftr gksrk gS] 2 AB2 (g)  2 AB(g) + B2(g) ;fn 

fo;kstu dh ek=kk x gS tks fd bdkbZ dh rqyuk esa de gSA x dks lkE; fLFkjkad Kp rFkk dqy nkc P ds inksa esa Kkr 

djksA 

Ans. x = 
1/ 3

P2 K

P

 
 
 

 

Sol.  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

    
    

      

 
 

 
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  << 1.  

  KP =
3P

2


;  =

1/ 3
P2K

P

 
 
 

  vFkkZr~  x =
1/ 3

P2K

P

 
 
 

  

 

I-3. Vapour density of the equilibrium mixture of NO2  and N2O4  is found to be 38.33. For the equilibrium  
    N2O4(g)  2NO2(g). 

 Calculate : 
 (i) abnormal molecular  weight.   (ii) degree of dissociation. 
 (iii) percentage of NO2  in the mixture.  (iv) KP for the reaction if total pressure is 2 atm. 

 lkE; N2O4(g)  2NO2(g) ds fy, NO2  o N2O4  ds lkE; feJ.k dk ok"i ?kuRo 38.33 ik;k tkrk gS  

 fuEu dh x.kuk dhft, % 

 (i) vlkekU; vkf.od Hkkj    (ii) fo;kstu dh ek=kk 

 (iii) feJ.k esa NO2 dh izfr'krrk   (iv) vfHkfØ;k ds fy, KP, ;fn dqy nkc 2 atm gS 

Ans. (i) 76.66  (ii) 0.2  (iii) 33.33 %  (iv) 1/3   
Sol. 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. When sulphur in the form of S8(g) is heated at 900 K, the initial partial pressure of S8(g) which was 1 atm 
falls by 29% at equilibrium. This is because of conversion of some S8(g) to S2(g). Find the Kp for reaction,  
S8 (g)   4S2 (g).       

 900 K ij tc lYQj dks S8(g) ds :i esa xeZ fd;k tkrk gS] rks S8(g) dk vkaf'kd nkc 1 atm ls ?kVdj  lkE; ij 

29% de gks tkrk gSA ,slk S8(g) ls S2(g) esa ifjorZu ds dkj.k gksrk gSA vfHkfØ;k] S8 (g)   4S2 (g) ds fy, Kp 

Kkr djksA 

Ans.  2.55 atm3  
Sol.   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. 
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Section (J) : Thermodyanamics of equilibrium 

[k.M (J) : lkE; voLFkk ij Å"ekxfrdh 

J-1. For the reaction, SO2 (g) + 1/2O2(g)    SO3(g)   

 Hº298 = 98.32 kJ/mole, Sº298 = 95.0 J/mole-K. Find the Kp for this reaction at 298K. (Given that 10.27 = 
1.86)        

 

 vfHkfØ;k ds fy,] SO2 (g) + 1/2O2(g)  SO3(g) 

 Hº298 = 98.32 kJ/mole, Sº298 = 95.0 J/mole-K gSA 298 K ij vfHkfØ;k ds fy; Kp Kkr djksA 

 (fn;k x;k gS % 10.27 = 1.86) 
 

Ans. KP = 1.86 x 1012 atm1/2 

Sol. 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. From the following data : 
 (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 

 State whether the reaction (iii) is exothermic or endothermic? 

 fuEu lqpukvksa ls %  

 (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 

 vfHkfØ;k (iii) Å"ek{ksih gS ;k Å"ek'kks"kh gS \ 
 

Ans.  reaction is exothermic. ¼vfHkfØ;k (iii) Å"ek{ksih gS½ 

Sol. 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 
 

Section (K) : Le-chatelier's principle 

[k.M (K) : yh&'kkrsfy, fl)kUr 

K-1. Which of the following reactions will get affected by increase of pressure? Also mention, whether change 
will cause the reaction to go into the right or left direction ? 

 fuEu vfHkfØ;k ij nkc c<+kus dk fdl çdkj ls çHkko gksrk gS rFkk ;g Hkh crkvksa fd vfHkfØ;k esa ifjorZu vxz fn'kk 

¼nk;ha vksj½ esa ;k i'p fn'kk ¼cka;h vksj½ esa gksxk\ 

 (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) 

Ans. (i) unaffected; no shift  (ii) affected ; left direction. 
 (iii) affected ; left  (iv) affected ; right 

 (i) vçHkkfor ; dksbZ ifjorZu ugha (ii) çHkkfor ; ck¡;h fn'kk 

 (iii) çHkkfor ; ck¡;h fn'kk  (iv) çHkkfor ; nk¡;h fn'kk  
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Sol. (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) 

 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-2. Using Le Chatelier's principle, predict the effect of  
 (i) decreasing the temperature and  (ii) increasing the pressure on each of the following equilibria : 
 (a) N2(g) + 3H2(g)  2NH3(g) + Heat  (b) N2(g) + O2(g)  2NO(g) + Heat 

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

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

 yh&'kkrsfy, fl)kUr dk mi;ksx djrs gq;s fuEu fyf[kr izR;sd lkE; ij fuEu ds izHkko dks le>kb;s & 

 (i) rkieku esa deh ij rFkk (ii) nkc esa of̀) ij  

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

 (c) H2O(g) + Å"ek  H2 (g) + 
1

2
O2 (g)  (d) 2CO (g) + O2 (g)  2CO2 (g) + Å"ek 

Ans. (i) When decreasing temperature  
 (a) Forward  (b) Forward  (c) Backward  (d) Forward 
 (ii) Increasing the pressure 
 (a) Forward  (b) No change  (c) Backward  (d) Forward 

Ans. (i) tc rkieku esa deh gksrh gSA 

 (a) vxz   (b) vxz   (c) i'p   (d) vxz 

 (ii) nkc esa of̀) gksrh gSaA 

 (a) vxz   (b) dksbZ ifjorZu ugha (c) i'p   (d) vxz 
 

 
K-3. The decomposition of solid ammonium carbamate, (NH4)(NH2CO2), to gaseous ammonia and carbon 

dioxide is an endothermic reaction. 
  (NH4)(NH2CO2) (s)  2NH3 (g) + CO2(g) 

 (a) When solid (NH4) (NH2CO2) is introduced into an evacuated flask at 25°C, the total pressure of gas at 
equilibrium is 0.3 atm. What is the value of Kp at 25°C ? 

 (b) Given that the decomposition reaction is at equilibrium, how would the following changes affect the 
total quantity of NH3 in the flask once equilibrium is re-established ? 

  (i) Adding CO2    (ii) Adding (NH4) (NH2CO2) 
  (iii) Removing CO2    (iv) Increasing the total volume 
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  (v) Adding neon (at constant volume)  (vi) Increasing the temperature.  

 Bksl veksfu;e dkckZesV dk xSlh; veksfu;k vkSj dkcZuMkb vkDlkbM esa fo?kVu ,d izdkj dh Å"ek'kks"kh vfHkfØ;k gS&  

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

 (a) 25°C ij fuokZfrr ¶ykLd esa tc Bksl (NH4)(NH2CO2) dks Mkyk tkrk gS rks lkE; ij xSl dk dqy nkc                 

0.3 atm gksrk gSA 25°C ij Kp dk eku gksxk \ 

 (b) ;g fn;k x;k gS tks fo?kVu vfHkfØ;k lkE; voLFkk esa gS] lkE; ij ;fn fuEufyf[kr ifjorZu fd;s tk;s rks ¶ykLd 

esa NH3 dh dqy ek=kk ij D;k izHkko iM+sxkA  

  (i) CO2 Mkyus ij   (ii) (NH4) (NH2CO2) Mkyus ij 

  (iii) CO2 fu"dkflr djus ij  (iv) dqy vk;ru c<+kus ij 

  (v) fuvkWu Mkyus ij (LFkk;h vk;ru) (vi) rkiØe c<+kus ij 

Ans.  (a) 4 × 10–3  (b) (i) decrease (ii) no change (iii) increase  (iv) increase (v) no change (vi) increase  

 (a) 4 × 10–3  (b) (i) ?kVrk gS (ii) dksbZ ifjorZu ugha (iii) c<+rk gS (iv) c<+rk gS (v) dksbZ ifjorZu ugha (vi) c<+rk gSA 

Sol.      (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.  Following equilibrium is established at temperature T.     
  A(g)   B(g) + C (g)  

 at eq.  1M       2M     2M. 
 If volume of the vessel is doubled then find the equilibrium concentration of each species.  

 (Given that : 40  = 6.324) 

 fuEufyf[kr lkE; dks rki T ij LFkkfir fd;k tkrk gSA 

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

 lkE; ij 1M      2M     2M. 

 ;fn ik=k dk vk;ru nqxquk dj fn;k tk, rc izR;sd Lih'kht dh lkE; lkUnzrk Kkr dhft,A  

 (fn;k x;k gS :  40 = 6.324) 

Ans. [A] = 0.34 M ,  [B] = 1.16 M ,  [C] = 1.16 M. 
Sol.  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 
 

Section (L) : Vapour pressure and Relative Humidity 

[k.M (L) : ok"i nkc rFkk vkisf{kd vknzZrk 

L-1. Equilibrium constants is given (in atm) for the following reaction 0ºC : 
 Na2HPO4.12H2O(s)  Na2HPO4.7H2O(s) + 5H2O(g)  Kp = 2.43 × 10–13  

 The vapour pressure of water at 0ºC is 4.56 torr. 
 At what relative humidities will Na2HPO4.12H2O(s) be efflorescent when exposed to air at 0ºC ? 

 0ºC ij fuEu vfHkfØ;kvksa ds fy, lkE;koLFkk fu;rkad (atm esa) fn;k x;k gS % 

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

 0ºC ij ty dk ok"i nkc 4.56 Vksj gSA  

 tc  0ºC ij  Na2HPO4.12H2O(s) dks ok;q esa [kqyk NksM+sxsa] rks fdl vkisf{kd vknzZrk ij mRQqYyu gksxk\ 

Ans. below 50% (50% uhps½ 

Sol. Kp = 
2

5
H O(P )  

 R.H. < 2H OP

4.56
  (

2H OP in torr)  
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L-2. Equilibrium constant for the following equilibrium is given at 0ºC. 
 Na2HPO4 .12H2O (s)  Na2HPO4.7H2O(s) + 5H2O(g)  KP = 31.25 × 10–13 

 At equilibrium what will be partial pressure of water vapour  : 

 fuEufyf[kr] fn;s x;s] 0ºC ij lkE; Na2HPO4.12H2O (s)   Na2HPO4.7H2O(s) + 5H2O(g) dk lkE; fLFkjkad 

KP = 31.25 × 10–13  gSA lkE; voLFkk ij ok"i dk vkaf'kd nkc D;k gksxk % 

Ans. 5 × 10–3 atm. 
Sol. 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 

 
Section (M) :  Simultaneous equilibria 

[k.M (M) : le{kf.kd ;k ;qxir lkE; 

M-1. Two solid compounds A and B dissociate into gaseous products at 20°C as  

 (i)  A(s)    A'(g) + H2S(g)   (ii) B(s)    B'(g) + H2S(g)  

 At 20°C pressure over excess solid A is 50 mm and that over excess solid B is 60 mm find : 
 (a) The dissociation constant of A and B  

 (b) Relative no. of moles of A and B in the vapour phase over a mixture of solid A and B. 
 (c) Show that the total pressure of the gas over the solid mixture would be 79.33 mm  

 nks Bksl ;kSfxd A rFkk B xSlh; mRiknksa esa 20°C rki ij fuEu izdkj fo;ksftr gksrs gSaA  

 (i)  A(s)    A'(g) + H2S(g)   (ii) B(s)    B'(g) + H2S(g)  

 20°C rki ij vkf/kD; Bksl A ds Åij nkc 50 mm gS rd vkf/kD; Bksl B ds Åij 60 mm gS rks Kkr dhft, % 

 (a) A rFkk B dk fo;kstu fLFkjkad 

 (b) Bksl A rFkk B ds feJ.k ds Åij ok"i voLFkk esa A' rFkk B' ds rqyukRed eksy  

 (c) ;g Hkh fn[kkb;s ds bl Bksl feJ.k ds Åij xSl dk dqy nkc 79.33 mm gSA  

Ans. (a)  
1pK = 625 mm2 , 

2pK  = 900 mm2 (b) 
25

36
 

Sol. 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)  

 
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.  
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M-2. When NO & NO2 are mixed, the following equilibria readily obtained;   
  2NO2  N2O4   Kp = 6.8 atm–1 

  NO + NO2  N2O3   Kp = ? 

 In an experiment when NO & NO2 are mixed in the ratio of 1 : 2, the total final pressure was 5.05 atm & 
the partial pressure of N2O4 was 1.7 atm. Calculate 

 (a) the equilibrium partial pressure of NO. 
 (b) Kp for  NO + NO2  N2O3  

 tc NO rFkk NO2 dks feykrs gS rks rsth ls fuEu lkE;okLFkk LFkkfir gksrh gSA 

  2NO2  N2O4   Kp = 6.8 atm–1 

  NO + NO2  N2O3   Kp = ? 

 ,d ç;ksx esa tc  NO rFkk NO2 dks 1 : 2 ds vuqikr esa feykrs gS rks dqy vfUre nkc  5.05 atm gks tkrk gSA  N2O4 dk 

vkf'kad nkc 1.7 atm gks tkrk gS] x.kuk djks&  

 (a) NO dk lkE;koLFkk vkaf'kd nkc  

 (b) NO + NO2  N2O3 vfHkfØ;k ds fy, Kp  

Ans. (a) 1.05 atm,    (b) 3.43 atm–1 
Sol. 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 
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 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 

    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 : ONLY ONE OPTION CORRECT TYPE 

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

Section (A) : Properties of equilibrium, active mass, homogeneous & heterogeneous equilibrium 
(theoritical) 

[k.M (A) : lkE; dh fo'ks"krk,sa] lfØ; nzO;eku] laekxh; rFkk fo"kekaxh; lkE; voLFkk ¼lS)kafrd½ 
A-1. A reversible reaction is one which    
 (A) Achieves equlibrium state   (B) Proceeds in both directions 
 (C) Does not occurs at all   (D*) Both (A) and (B)  

 ,d mRØe.kh; vfHkfØ;k gS tks   

 (A) lkE; voLFkk izkIr djrh gSA    (B) nksuksa fn'kk esa xfr djrh gksA 

 (C) vfHkfØ;k laEiUUk ugh gksrhA   (D*)  (A) ,oa (B) nksuks  
 

A-2. A chemical reaction is at equilibrium when 
 (A) Measurable properties becomes constant (B) The rates of forward and backward reactions are 

equal 
 (C) Net rate of reaction is zero    (D*) All are correct  

 ,d jklk;fud vfHkfØ;k lkE;koLFkk ij gS tc % 

 (A) ekiuh; xq.k fu;r gks tkrs gSA   (B) vxz vfHkfØ;k dh nj rFkk i'p vfHkfØ;k dh nj leku gksrh gSA  

 (C) vfHkfØ;k dh nj 'kqU; gksrh gSA   (D*) mijksDr lHkh  
 

A-3. Molar concentration of 96 g of O2 contained in a 2 litre vessel is : 
 (A) 16 mol/litre  (B*) 1.5 mol/litre  (C) 4 mol/litre  (D) 24 mol/litre 

 2 yhVj ik=k esa mifLFkr 96 xzke O2 dh lkUnzrk D;k gksxhA  

 (A) 16 eksy/yhVj  (B*) 1.5 eksy/yhVj  (C) 4 eksy/yhVj  (D) 24 eksy/yhVj  

Sol. 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   
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A-4. Find correct graph reagarding equlibrium state :  

 (A)  (B)  (C)   (D*) All of these 

 lkE; voLFkk ds fy, lgh oØ gSA  

 (A)  (B)  (C) (D*) mijksDr lHkh  

Sol. 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.  

   
 Initially the reactions in the container a & b are at equilibrium when the products & reactants are put 

together in a container c then at the equilibrium the total number of different chemical species are : 

 izkjEHk esa a o b ik=k esa vfHkfØ;k,sa lkE; ij gSA tc ik=k c esa mRikn rFkk vfHkdkjd nksuksa dks ,d lkFk j[krs gS rc 

lkE; ij fHkUu&fHkUu jklk;fud Lih'kht (species) dh dqy la[;k gS&     

 (A) 5   (B) 7   (C) 6   (D*) 8 
Sol. These will be formed  N2 NHD2  

   H2 NH2D 
   D2 HD 
   NH3 
   NO3  

 

gy- ;g fufeZr gksaxs&    N2 NHD2  

   H2 NH2D 
   D2 HD 
   NH3 
   NO3  

 
Section (B) : Homogeneous equilibrium : KC in gaseous system 

[k.M (B) : laekxh; lkE; voLFkk % xSlh; ra=k esa KC   

B-1. In a reversible reaction A   B, the initial concentration of A and B are a and b in moles per litre, k1 and 

k2 are rate constants for forward & backward reactions respectively and the equilibrium concentrations are  

(a  x) and (b + x) respectively; express x in terms of k1, k2, a and b.   

 ,d mRØe.kh; vfHkfØ;k A  B esa] A rFkk B dh izkajfHkd lkUnzrk;sa a rFkk b eksy izfr yhVj gSa] k1 o k2 vzxz 

vfHkfØ;k o i'p vfHkfØ;k ds fy, nj fu;rkad gS rFkk lkE; lkUnzrk;sa Øe'k% (a  x) rFkk (b + x) gSaA x dks k1, k2, a 

rFkk b, ds inksa esa O;Dr dhft,A 

 (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




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Sol. 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. The reaction A(g) + B(g)  C(g) + D(g) is studied in a one litre vessel at 250°C. The initial 

concentration of A was 3n and that of B was n. When equilibrium was attained, equilibrium concentration 
of C was found to the equal to the equilibrium concentration of B. What is the concentration of D at 
equilibrium?        

 250°C ij vfHkfØ;k A(g) + B(g)
 

 C(g) + D(g) dk ,d yhVj ik=k esa v/;;u fd;k tkrk gSA A dh izkjfEHkd 

lkUnzrk 3n rFkk B dh n FkhA tc lkE; LFkkfir gksrk gS] C dh lkE; lkUnzrk( B dh lkE; lkUnzrk ds leku ik;h xbZA 

lkE; ij D dh lkUnzrk D;k gS\  

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

Sol.  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. The figure show the change in concentration of species A and B as a fuctional of time. The equilibrium 
constant KC for the reaction A(g)   2B (g) is :     

       
 (A*) Kc > 1   (B) Kc < 1   (C) Kc = 1  (D) data insufficient  

 fn;s x;s fp=k esa A rFkk B dh lkUnzrk esa ifjorZu dks le; ds Qyu ds lkFk fn[kk;k x;k gSA vfHkfØ;k ds fy,  

A(g)  2B (g) lkE; voLFkk fLFkjkad KC dk eku gS % 

      
 (A*) Kc > 1   (B) Kc < 1   (C) Kc = 1  (D) vk¡dM+s vi;kZIr gSA 

Sol. KC =
2 2[B] (0.4)

[A] 0.1
  = 1.6 

B-4. Kc = 9 for the reaction, A + B  C + D, If one mole of each A and B are taken, then amount  of C in 
equilibrium is :           

 (A) 1   (B) 0.25   (C*) 0.75  (D) None of these  
 vfHkfØ;k,  A + B  C + D ds fy, Kc = 9  gS] ;fn A rFkk B izR;sd dss ,d eksy fy;k tkrk gS rks lkE; esa C dh 

ek=kk fuEu gSA 

 (A) 1   (B) 0.25   (C*) 0.75  (D) buesa ls dksbZ ugha 

Sol.   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 
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 
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. The equilibrium N2(g) + O2(g)  2NO(g) is estabilished in a reaction vessel of 2.5 L capacity. The 

amounts of N2 and O2 taken at the start were respectively 2 moles and 4 moles. Half a mole of nitrogen 
has been used up at equilibrium. The molar concentration of nitric oxide is : 

 2.5 L  {kerk ds ik=k esa vfHkfØ;k esa N2 (g) + O2 (g)  2NO (g) dk lkE; LFkkfir gksrk gSA izkjEHk esa  N2 rFkk O2  

dh yh xbZ ek=kk Øe'k%  2 eksy rFkk  4  eksy gSaA lkE; ij ukbVªkstu ds vk/ks eksy dk mi;ksx gks pqdk gksrk gSA ukbfVªd 

vkDlkbM  dh eksyj lkUnzrk gksxh % 

 (A) 0.2   (B*) 0.4   (C) 0.6   (D) 0.1 
Sol.     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. An equilibrium mixture for the reaction 2H2S(g)  2H2(g) + S2(g)  had 1 mol of H2S, 0.2 mol of H2 and 

0.8 mol of S2 in a 2 litre flask. The value of KC in mol lit–1 is :  

 vfHkfØ;k 2H2S(g)   2H2(g) + S2(g) ds lkE; feJ.k esa ,d 2 yhVj ¶ykLd esa 1 eksy H2S, 0.2 eksy H2 rFkk 0.8 

eksy S2 mifLFkr gSA KC dk eku eksy yhVj–1 esa gS : 

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

Sol. KC =



























2

1

2

8.0

2

2.0
2

= 
12

2

0.2 0.8 1

21

  
  
 

 = 0.04 × 0.4 = 0.016 

 
Section (C) : Homogeneous equilibrium : KP in gaseous system 

[k.M (C) : laekxh; lkE; voLFkk % xSlh; ra=k esa KP  
C-1. What is the unit of KP for the reaction ?    
  CS2 (g) + 4H2 (g)  CH4 (g) + 2H2S (g)  

 vfHkfØ;k ds fy, KP dh bdkbZ crkvksa \ 

  CS2 (g) + 4H2 (g)  CH4 (g) + 2H2S (g)  

 (A)  atm   (B*) atm–2  (C) atm2   (D) atm–1  
 
C-2. N2 and H2 are taken in 1 : 3 molar ratio in a closed vessel to attained the following equilibrium  

 N2(g) + 3H2(g)  2NH3(g) . Find Kp for reaction at total pressure of 2P if 
2NP  at equilibrium is

P

3
  

 (A) 
2

1

3P
  (B*) 

2

4

3P
  (C) 

24P

3
   (D) none 
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 lkE;  N2(g) + 3H2(g)  2NH3(g) izkIr djus ds fy;s ,d can ik=k esa N2  rFkk  H2  dks 1 : 3 eksyj vuqikr esa ysrs 

gSaA vfHkfØ;k ds fy;s dqy nkc 2P gS rks Kp Kkr djks ;fn 
2NP lkE; ij 

P

3
 gSA 

 (A) 
2

1

3P
  (B*) 

2

4

3P
  (C) 

24P

3
  (D) dksbZ ugha 

Sol.   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. The equilibrium constant, Kp for the reaction 2SO2(g) + O2(g)  2SO3(g) is 4.0 atm–1 at 1000 K. What 

would be the partial pressure of O2 if at equilibrium the moles of SO2 and SO3 are the same ?  

 2SO2(g) + O2(g)  2SO3(g) ds fy;s Kp dk eku 1000 K ij 4.0 atm–1 gSA lkE; voLFkk esa O2 dk vkaf'kd nkc 

Kkr dhft;s ;fn SO2 ,oa SO3 ds ek=kk leku gks ?  

 (A) 16.0 atm  (B*) 0.25 atm  (C) 1 atm  (D) 0.75 atm 
Sol. 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. 

 
C-4. For the reaction    
 A2(g) + 2B2(g)   2C2(g) 

 the partial pressure of A2, B2 at equilibrium are 0.80 atm and 0.40 atm respectively. The pressure of the 
system is 2.80 atm. The equilibrium constant Kp will be  

 (A*) 20   (B) 5.0   (C) 0.02   (D) 0.2 
 A2(g) + 2B2(g)   2C2(g) 

 lkE; ij A2 ,oa B2 dk vkaf'kd nkc 0.80 atm ,oa 0.40 atm gS] ;fn fudk; ds fy;s dqy nkc 2.80 atm gks rks lkE; 

fu;rkad Kp dk eku D;k gksxk 

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

Sol. 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. PCl5  PCl3 + Cl2 in the reversible reaction at equilibrium the moles of PCl5, PCl3 and Cl2 are a, b and c 

respectively and total pressure is P then value of Kp is :   
 

 lkE; ij ,d mRØe.kh; vfHkfØ;k PCl5  PCl3 + Cl2 esa PCl5, PCl3 rFkk Cl2 ds eksy Øe'k% a, b rFkk c gSa rFkk 

dqy nkc P gks rks Kp dk eku fuEu gS % 

 (A) 
bc

a
.RT  (B) 

b

(a b c) 
.P  (C*) 

bc.P

a (a b c) 
  (D) 

c

(a b c) 
.P 
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Sol. 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. A sample of pure NO2 gas heated to 1000 K decomposes : 2NO2(g)  2NO(g) + O2(g). The equilibrium 

constant KP is 100 atm. Analysis shows that the partial pressure of O2 is 0.25 atm. at equilibrium. The 
partial pressure of NO2 at equilibrium is: 

 'kq)  NO2  xSl ds uewus dks 1000 K ij xeZ djus ij og fuEu izdkj fo?kfVr gksrk gS] 2NO2(g)  2NO(g) + 

O2(g). lkE;oLFkk fu;arkd  KP  100 atm.  gSA fo'ys"k.k  djus ij irk  pyk fd lkE; ij  O2 dk vkaf'kd nkc 0.25 

atm. gSA lkE; ij  NO2 dk vkaf'kd nkc D;k gksxk % 

 (A) 0.03          (B) 0.25   (C*) 0.025   (D) 0.04 
Sol.  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. The reaction, PCl5  PCl3 + Cl2 is started in a five litre container by taking one mole of PCl5. If 0.3 mole 

of PCl5 is there at equilibrium, concentration of PCl3 and KC will respectively be : 

 PCl5 ds 1 eksy dks ysdj ik¡p yhVj ds ik=k esa vfHkfØ;k PCl5  PCl3 + Cl2 dks izkjEHk fd;k tkrk gSA  

;fn lkE; ij PCl5 ds 0.3 eksy gks] rks PCl3 dh lkUnzrk rFkk KC Øe'k% fuEu gksxsa %  

 (A*) 0.14, 
49

150
  (B) 0.12, 

23

100
   (C) 0.07, 

23

100
   (D) 20, 

49

150
  

Ans. 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
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Section (D) : Relation between KP and KC 

[k.M (D) : KP rFkk KC ds e/; lEcU/k  

D-1. At 527ºC, the reaction given below has KC = 4  

  NH3 (g)  
1

2
 N2(g) +

3

2
H2(g) 

 What is the KP for the reaction ?  

 (A) 16 × (800 R)2 (B) 
–2

800 R

4

 
 
 

   (C*) 4 × 800 R  (D) None of these  

 vfHkfØ;k ds fy,] 527ºC ij KC = 4 gS] rks 

  NH3 (g)  
1

2
 N2(g) +

3

2
H2(g) 

 vfHkfØ;k ds fy, KP D;k gksxk \ 

 (A) 16 × (800 R)2 (B) 
–2

800 R

4

 
 
 

   (C*) 4 × 800 R  (D) buesa ls dksbZ ugha 

 

D-2. The value of Kp for the reaction, 2H2O(g) + 2Cl2(g)   4HCl(g) + O2(g) is 0.03 atm at 427º C, when the 

partial pressure are expressed in atmosphere  then the value of KC  for the same reaction is :  

 427ºC ij vfHkfØ;k 2H2O(g) + 2Cl2(g)  4HCl(g) + O2(g) ds fy, KP dk eku 0.03 atm gS tc vkaf'kd nkc 

dks ok;qe.Myh; nkc esa O;Dr djrs gSa rc bl vfHkfØ;k ds fy, KC dk eku gSSSSS S%  

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

D-3. log
p

c

K

K
 + log RT = 0 is a relationship for the reaction :    

 fdl vfHkfØ;k ds fy;s lEcU/k log
p

c

K

K
 + log RT = 0  gksxkA 

 (A) PCl5   PCl3 + Cl2    (B*) 2SO2 + O2  2SO3  

 (C) H2 + 2  2H     (D) N2 + 3H2  2NH3  

Sol. Using (mi;ksx djrs gq,)  KP = KC (RT)ng 

 so (blfy,), log P

C

K

K
= ng log RT 

 so (blfy,), ng = –1.  
 

Section (E) : Reaction quotient and Its applications  

[k.M (E) : vfHkfØ;k xq.kkad rFkk blds vuqç;ksx 

E-1. 2 mole each of SO3, CO, SO2 and CO2 is taken in a one lit. vessel. If KC for 
   SO3(g) + CO(g)  SO2(g) + CO2(g) is 1/9 then  

 (A) total no. of moles at equilibrium are less than 8    (B) n(SO3) + n(CO2) = 4  
 (C) [n(SO2)/n(CO)] < 1       (D*) both (B) and (C).  

 SO3, CO, SO2 rFkk CO2 ds izR;sd ds 2 eksy dks ,d yhVj ds ik=k esa fy;k tkrk gSA ;fn SO3(g) + CO(g)  

SO2(g) + CO2(g) ds fy, KC = 1/9 gS rc  

 (A) lkE; ij dqy eksy dh la[;k 8 ls de gksxhA      (B) n(SO3) + n(CO2) = 4  

 (C) [n(SO2)/n(CO)] < 1       (D*) nksuksa (B) rFkk (C). 
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Sol. 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. A reaction mixture containing H2, N2 and NH3 has partial pressure 2 atm, 1 atm and 3 atm respectively at 

725 K. If the value of KP for the reaction, N2 + 3H2  2NH3 is 4.28  10–5 atm–2 at 725 K, in which 

direction the net reaction will go :   
 (A)  Forward      (B*) Backward   
 (C) No net reaction     (D) Direction of reaction cannot be predicted  

 725 K ij] ,d vfHkfØ;k feJ.k esa H2, N2 rFkk NH3 ds vkaf'kd nkc Øe'k% 2 atm, 1 atm rFkk 3 atm gS ;fn 725 ij] 

vfHkfØ;k N2 + 3H2  2NH3 ds fy, Kp dk eku 4.28  10–5 atm–2 gS rc ifj.kkeh vfHkfØ;k fdl fn'kk esa xfr 

djsxhA  

 (A)  vxz fn'kk esa       (B*) i'p fn'kk esa  

 (C) fdlh Hkh fn'kk esa ugha     (D) vfHkfØ;k dh fn'kk dk vuqeku ugha yxk;k tk ldrk gSA 

Sol. 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. 

For the equilibium CH3–CH2–CH2–CH3(g)   equilibrium 

constant is found to be 1.732 at 298 K. Now if in a vessel at 298 K, a mixture of 
these two gases be taken as represented by the point P in the figure, predict 
what will happen  

 (A) Immediately, above equilibrium will be setup   
 (B) Above reaction will go in the forward direction till it attains equilibrium 
 (C*) Above reaction will go in the backward direction till it attains equilibrium 
 (D) Nothing can be said 
E-3. 

lkE; CH3 – CH2 – CH2 – CH3(g)   ds fy, 298 K ij lkE; 

fu;rkad dk eku  1.732 gSA vc ;fn ,d cUn crZu esa 298 K, ij fuEu fp=k esa fcUnq P 

}kjk çnf'kZr mijksDr nksuksa xSlksa dk feJ.k ys fy;k tk;s rks crkb, fuEu esa ls D;k gksxk% 
 

 (A) rqjUr] mijksDr lkE; LFkkfir gks tk;sxkA 

 (B) mijksDr vfHkfØ;k vfxze fn'kk esa lkE;koLFkk çkIr gksus rd c<s+xhA 

 (C*) mijksDr vfHkfØ;k çrhi fn'kk esa lkE;koLFkk çkIr gksus rd c<s+xhA 

 (D) dqN ugha dgk tk ldrkA 
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Sol. 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. The reaction quotient Q for N2(g) + 3H2(g)  2NH3(g) is given by Q =
2

3
3

2 2

[NH ]

[N ][H ]
. The reaction will 

proceed in backward direction, when   

 vfHkfØ;k] N2(g) + 3H2(g)  2NH3(g) ds fy, vfHkfØ;k xq.kkad Q fuEu O;atd }kjk fn;k tkrk gS&  

 Q =
2

3
3

2 2

[NH ]

[N ][H ]
 , vfHkfØ;k i'p fn'kk esa gksxh tc&   

 (A) Q = KC  (B) Q < KC  (C*) Q > KC  (D) A = 0 
Sol. 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. For the reaction,       
 2A + B   3C at 298 K, KC = 49 

 A 3L vessel contains 2, 1 and 3 moles of A, B and C respectively. The reaction at the same temperature  
 (A*) must proceed in forward direction  (B) must proceed in backward direction 
 (C) must be equilibrium    (D) can not be predicted  

 vfHkfØ;k] 2A + B  3C ds fy, 298 K ij KC = 49 gSA  

 ,d 3L ds ik=k esa A, B rFkk C ds Øe'k% 2, 1 rFkk 3 eksy mifLFkr gSA leku rki ij vfHkfØ;k gksxh&  

 (A*) vxz fn'kk esa      (B) i'p fn'kk esa  

 (C) lkE; ij      (D) Kkr ugha fd;k tk ldrk  

Sol. 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. When two reactants, A & B are mixed to give products C & D, the reaction quotient Q, at the initial stages 

of the reaction :    

 (A) is zero     (B) decrease with time  
 (C) is independent of time     (D*) increases with time  

 tc nks vfHkdeZd A o  B vkil esa feyk;s tkrs gS rks mRikn C o D curk gSA vfHkfØ;k dh izkjafHkd voLFkkvksa esa 

vfHkfØ;k xq.kkad Q gksxk %           

 (A) 'kwU;      (B) le; ds lkFk ?kVsxk 

 (C) le; ij fuHkZj ugha djsxk   (D*) le; ds lkFk c<+sxk 

Sol. QC =
[C] [D]

[A] [B]
, < KC  

 QC  with time ¼le; ds lkFk½    

 
Section (F) : Properties of equilibrium Constant 

[k.M (F) : lkE; fLFkjkad dh fo'ks"krk,sa  
F-1. At a certain temperature, the following reactions have the equilibrium constant as shown below :  
   S(s) + O2 (g)   SO2 (g); Kc1 = 5 × 1052 

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

 What is the equilibrium constant Kc for the reaction at the same temperature ? 
   2SO2(g) + O2 (g)    2SO3(g) 

 (A) 2.5 × 1076   (B)  4 × 1023    (C*)  4 × 10–77  (D) None of these  
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 fuf'pr rki ij] fuEu vfHkfØ;kvksa ds fy, uhps lkE; fLFkjkad ds eku fn;s x;s gS % 

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

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

 rks leku rki ij vfHkfØ;k ds fy, lkE; fLFkjkad Kc dk eku crkb;sa \ 

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

 (A) 2.5 × 1076   (B) 4 × 1023    (C*)  4 × 10–77  (D) buesa ls dksbZ ugha 

 
F-2. The equilibrium constant of the reaction SO2(g) + ½O2(g)  SO3(g)  is 4 × 10–3 atm–1/2. The equilibrium 

constant of the reaction  2SO3(g)  2SO2(g) + O2(g) would be :  

 vfHkfØ;k SO2(g) + ½O2(g)   SO3(g) dk lkE; fLFkjkad 4 × 10–3 atm–1/2 gSA  

 vfHkfØ;k 2SO3(g)  2SO2(g) + O2(g) ds fy, lkE; fLFkjkad gksxk  

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

Sol. 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

 
 

 
  

 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. Equilibrium constant for the reactions,     

  2 NO + O2   2 NO2    is  
1CK ; 

  NO2 + SO2   SO3 + NO    is  
2CK and 

  2 SO3    2 SO2 + O2   is  
3CK then correct reaction is : 

 vfHkfØ;kvksa ds fy, lkE;koLFkk fLFkjkad 

  2 NO + O2   2 NO2   
1CK  gS ( 

  NO2 + SO2   SO3 + NO   
2CK  gS ( 

 rFkk 2 SO3    2 SO2 + O2  
3CK  gS rc lgh lEcU/k gS % 

 (A) 
3CK =

1CK  
2CK   (B*)  

3CK 
1CK 

2

2
CK = 1 

 (A) 
3CK =

1CK  
2CK = 1  (D) 

3CK 
1

2
CK 

2CK  = 1 

Sol. (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  

 
 

Section (G) : Homogenuous Equilibrium (liquid system)  

[k.M (G) : laekxh; lkE; voLFkk ¼nzo ra=k ds fy,½ 

G-1.When alcohol (C2H5OH ()) and acetic acid (CH3COOH ()) are mixed together in equimolar ratio at 27ºC , 
33% of each is converted into ester. Then the KC  for the equilibrium   

  C2H5OH() + CH3COOH ()  CH3COOC2H5  () + H2O() is : 

 tc ,YdksgkWy (C2H5OH()) rFkk ,lhfVd vEy (CH3COOH()) dks 27ºC ij rqY; eksyj vuqikr esa ,d lkFk fefJr 

djus ls 33%¼izR;sd½ ,LVj esa ifjofrZr gks tkrk gSA lkE; C2H5OH() + CH3COOH()  CH3COOC2H5() + 

H2O() ds fy, KC gS %  

 (A) 4   (B*) 1/4   (C) 9   (D) 1/9 
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Sol. 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.  

 
 
Section (H) : Heterogenuous equilibrium 

[k.M (H) : fo"kekaxh; lkE; voLFkk 

H-1. What is the minimum mass of CaCO3 (s), below which it decomposes completely, required to establish 
equilibrium in a 6.50 litre container for the reaction: CaCO3(s)  CaO(s) + CO2(g); Kc = 0.05 mole/litre 

 fuEu vfHkfØ;k CaCO3(s)  CaO(s) + CO2(g) ;  Kc = 0.05 mole/litre ds fy, ,d 6.50 yhVj ik=k esa lkE; 

LFkkfir djus dks vko';d CaCO3 (s) dk U;wure nzO;eku D;k gksxk ftlls de ij ;g iw.kZr;k fo?kfVr gks tkrk gS? 

 (A*) 32.5 g  (B) 24.6 g  (C) 40.9 g  (D) 8.0 g 
Sol. 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. In the reaction C(s) + CO2(g)   2CO(g), the equilibrium pressure is 12 atm. If 50% of CO2 reacts then 

Kp will be :      

 vfHkfØ;k C(s) + CO2(g)  2CO(g), esa lkE; nkc 12 atm gSA ;fn  50%  CO2 fØ;k djrk gS rks Kp gksxk %  

 (A) 12 atm  (B*) 16 atm  (C) 20 atm  (D) 24 atm 
            
Sol.   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. Solid ammonium carbamate dissociate to give ammonia and carbon dioxide as follows 
  NH2COONH4(s)  2NH3(g) + CO2(g) 

 which of the following graph correctly represents the equilibrium.   

 Bksl veksfu;e dkcsZesV fo;ksftr gksdj veksfu;k rFkk dkcZuMkbZvkWDlkbM fuEu lehdj.k ds vuqlkj nsrk gS 

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

 lkE;voLFkk dks çnf'kZr djus okyk lgh xzkQ fuEu esa ls dkSulk gS \  

 (A) 

1M

2M

3M

4M

5M

6M

7M

8M

CO (g)2

NH (g)3

NH COONH (s)2 4

C
o
n

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

n
c
.(

m
o

l/
L

t.
)

Time(sec.)
1 2 3 54  
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(C*)

1M

2M

3M

4M

5M

6M

7M

8M

CO (g)2

NH (g)3

NH COONH (s)2 4

C
o
n

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

n
c
.(

m
o

l/
L

t.
)

Time(sec.)
1 2 3 54

  

Sol. 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. For NH4HS(s)  NH3(g) + H2S(g) reaction started only with NH4HS(s), the observed pressure for 

reaction mixture in equilibrium is 1.2 atm at 106°C. What is the value of Kp for the reaction ?   

 NH4HS(s)  NH3(g) + H2S(g) vfHkfØ;k] dsoy NH4HS Bksl ls izkjEHk gksrh gSA vfHkfØ;k feJ.k ds fy;s lkE; 

ij 106°C ij 1.2 atm nkc izkIr gksrk gSA vfHkfØ;k ds fy;s Kp dk eku D;k gksxk \ 

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

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

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

 

 
H-5. Consider the decomposition of solid NH4HS in a flask containing NH3(g) at a pressure of 2 atm. What will 

be the partial pressure of NH3(g) and H2S(g) after the equilibrium has been attained? 
 KP for the reaction is 3. 

 NH3(g) ;qDr ,d ¶ykLd esa 2 atm nkc ij Bksl NH4HS dk fo?kVu gksrk gSA lkE; LFkkfir gksus ij NH3(g) rFkk 

H2S(g) ds vkaf'kd nkc D;k gksaxs \ vfHkfØ;k ds fy, 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 

Ans. 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  

 

Section (I) : Degree of dissociation () and vapour density 

[k.M (I) : fo;kstu dh ek=kk () rFkk ok"i ?kuRo  
I-1. For the dissociation reaction N2O4(g)   2NO2(g), the degree of dissociation () in terms of Kp and total 

equilibrium pressure P is:          

 (A) 
p

p

4p K

K


   (B*)  

p

p

K

4p K
 


  (C)  

pK

4p
    (D) None of these  
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 fo;ksftr vfHkfØ;k N2O4(g)  2NO2(g) ds fy,] fo;kstu dh ek=kk () dks dqy lkE; nkc P rFkk Kp ds inksa esa 

crkb;sa% 

 (A) p

p

4p K

K


   (B*) p

p

K

4p K
 


    (C)  

pK

4p
    (D) buesa ls dksbZ ugha 

 
 

I-2. The degree of dissociation of SO3 is  at equilibrium pressure P0. Kp for 2SO3(g)  2SO2(g) + O2(g) is: 

 lkE; nkc P0 ij SO3 ds fo;kstu dh ek=kk  gS rks 2SO3(g)  2SO2(g) + O2(g) ds fy, Kp dk eku  gS  

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

 (C) [(P02)/2(1 – )2]     (D) None of these ¼buesa ls dksbZ ugha½ 

Sol.  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. In the dissociation of N2O4 into NO2, (1 + ) values with the vapour densities ratio
D

d

 
 
 

 is as given by :  

 [-degree of dissociation, D-vapour density before dissociation, d-vapour density after dissociation]  

 N2O4 dk NO2 esa fo;kstu] (1 + ) eku ds lkFk ok"i ?kuRo vuqikr 
D

d

 
 
 

 fuEu ds }kjk fn;k tkrk gS 

 [-fo;kstu dh ek=kk] D-fo;kstu ls igys ok"i ?kuRo] d-fo;kstu ds i'pkr ok"i ?kuRo]  

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

Sol. 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. In the above question,  varies with
D

d
 according to :  

 mijksDr iz'u esa fuEu ds vuqlkj 
D

d
 ds lkFk  ifjofrZr gksrk gSA 

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

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


Chemical Equilibrium 
 

 

 

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

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVCEQ - 31 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol.  = 
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. For the reaction N2O4(g)   2NO2(g),  if percentage dissociation of N2O4 are 20%, 45%, 65% & 80%, 

then the sequence of observed vapour densities will be :   

 vfHkfØ;k N2 O4(g)   2NO2(g) ds fy,, ;fn N2O4 dk izfr'kr fo;kstu Øe'k% 20%, 45%, 65% rFkk 80% gS rks 

lkE; ij izsf{kr ok"i ?kuRo dk vuqØe fuEu gksxk % 

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

Sol. (VD)mix = mixM

2
=

M

2 (1 ) 
  

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

I-6. The degree of dissociation of PCl5 () obeying the equilibrium, PCl5  PCl3 + Cl2, is approximately 

related to the presure at equilibrium by (given  << 1) :   

 lkE; PCl5  PCl3 + Cl2  dk ikyu djus okyh PCl5 ds fo;kstu dh ek=kk (), lkE; ij nkc ds lkFk yxHkx fuEu 

izdkj ls lacf/kr gS (fn;k x;k gS]  << 1) % 

 (A)  P  (B*) 
1

P
   (C)  

2

1

P
  (D)  

4

1

P
 

Sol. KP =
2

21



 
 P  2P. 

 so (blfy,),   PK

P
. 

 
I-7. At 727°C and 1.23 atm of total equilibrium pressure, SO3 is partially dissociated into SO2 and O2 according 

to SO3(g)  SO2(g) + 1/2O2(g). The density of equilibrium mixture is 0.9 g/litre. The degree of 

dissociation is:  

 727ºC ij dqy lkE; nkc 1.23 atm gS] SO3 vkaf'kd :i ls SO2 rFkk O2 esa fuEu vfHkfØ;k SO3(g)  SO2(g) + 

1/2O2(g) ds vuqlkj fo;ksftr gksrk gSA lkE; feJ.k dk ?kuRo 0.9 g/litre gSA fo;kstu dh ek=kk gS %   

 (A) 1/3    (B*)2/3   (C) l/4   (D) 1/5. 

Sol. 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. Consider the following hypothetical equilibrium 2B(g)   B2(g). If d is observed vapour density and D is 

theoretical vapour density, then degree of association () will be :  

 fuEu dkYifud vfHkfØ;k 2B(g)  B2(g) ds fy,] ;fn d izsf{kr ok"i ?kuRo rFkk D lS)kfUrd ok"i ?kuRo gS rks 

bldh la;kstu dh nj () gksxh&     

 (A)  = 2
D – d

d

 
 
 

 (B)  = 
2D – d

D
  (C*)  = 2 –

2D

d
  (D)  =  

2D

D – d
 

Sol.  =
D – d

(n –1)d
  

 n = 
1

2
  

 
 

I-9. The degree of dissociation is 0.5 at 800 K and 2 atm for the gaseous reaction PCl5  PCl3 + Cl2. 

 Assuming ideal behaviour of all the gases.    
 Calculate the density of equilibrium mixture at 800 K and 2 atm.   

 xSlh; vfHkfØ;k PCl5  PCl3 + Cl2 ds fy;s 800 K rFkk 2 atm ij fo;kstu dh nj 0.5 gSA xSlks dk vkn'kZ O;ogkj 

ekurs gq, 800 K rFkk 2 atm ij lkE; feJ.k dk ?kuRo Kkr dhft,&     

 (A*) 4.232 g/L  (B) 6.4 g/L  (C) 8.4 g/L  (D) 2.2 g/L  
Sol. 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. SO3(g)   SO2(g) +
1

2
 O2(g) 

 If observed vapour density of mixture at equilibrium is 35 then find out value of   

 ;fn lkE; ij feJ.k dk izsf{kd ok"i ?kuRo 35 gks rks ds eku dh x.kuk dhft,A   

 (A*) 0.28   (B) 0.38   (C) 0.48   (D) 0.58 

Sol. 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 
 
Section (J) : Thermodyanamics of equilibrium  

[k.M (J) : lkE; voLFkk ij Å"ekxfrdh  

J-1. The correct relationship between free energy change in a reaction and the corresponding equilibrium 
constant K is 

 ,d vfHkfØ;k esa eqDr ÅtkZ ifjorZu rFkk lEcfU/kr lkE;koLFkk fu;rkad K ds chp lgh lEcU/k gksxk % 

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

Sol. From thermodynamics. (Å"ekxfrdh ls) 
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J-2. For the reaction        H2(g) + I2(g)  2HI(g)   

 Kc = 66.9 at 350°C and Kc = 50.0 at 448°C. The reaction has  

 (A) H = + ve     (B*) H = – ve 

 (C) H = zero     (D) H sign can not be determined 

 fuEu vfHkfØ;k H2(g) + I2(g)  2HI(g) ds fy, 350ºC ij Kc = 66.9 rFkk 448ºC ij Kc = 50.0 gS] vfHkfØ;k ds 

fy, lR; gS % 

 (A) H = + ve     (B*) H = – ve 

 (C) H = 'kwU;     (D) H ds fpUg dk irk ugha yxk ldrs 

Sol. 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. The equilibrium constant for the reaction Br2  2Br at 500 K and 700 K are 1  10–10 and 1  10–5 

respectively. The reaction is :   
 (A*) Endothermic  (B) Exothermic   (C) Fast   (D) Slow  

 500 K rFkk 700 K ij vfHkfØ;k Br2  2Br ds fy, lkE; fu;rkad Øe'k% 1  10–10 rFkk 1  10–5 gS rc vfHkfØ;k 

gksxhA  

 (A*) Å"ek'kks"kh   (B) Å"ek{ksih   (C) rhoz    (D) /kheh  

Sol. T  Kc     Endothermic Å"ek'kks"kh  

 
J-4. An exothermic reaction is represented by the graph : 

 (A)   (B)    (C*)   (D)   None of these 

 

 ,d m"ek{ksih vfHkfØ;k dks fuEu esa ls fdl xzkQ ds }kjk iznf'kZr fd;k tk ldrk gS % 

 (A)  (B)    (C*)  (D)  buesa ls dksbZ ugha 

 

J-5. An endothermic reaction is represented by the graph : 

 (A)   (B*)   (C)    (D) None of these 

 ,d m"ek'kks"kh vfHkfØ;k dks fuEu esa ls fdl xzkQ ds }kjk iznf'kZr fd;k tk ldrk gS % 

 (A)  (B*)   (C)   (D) buesa ls dksbZ ugha 
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J-6. The value of G° for a reaction in aqueous phase having Kc= 1, would be: 

 tyh; voLFkk esa vfHkfØ;k ds fy, G° dk eku Kkr djksa ;fn Kc= 1 gS % 

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

J-7. The effect of temperature on equilibrium constant is expressed as (T2 > T1) 

 log 2

1

K

K
 =

H

2.303



2 1

1 1

T T

 
 

 
 . For endothermic reaction false statement is  

 lkE; fu;rkad ij rki ds izHkko dks (T2 > T1)  log 2

1

K

K
 =

H

2.303



2 1

1 1

T T

 
 

 
 ls O;Dr djrs gSA Å"ek'kks"kh 

vfHkfØ;k ds fy;s xyr dFku gS % 

 (A*)
2 1

1 1

T T

 
 

 
= positive /kukRed   (B) H = positive /kukRed  

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

Sol. log K2 / logK1 = 303.2

H










12 T

1

T

1

 

 H = Positive /kukRed 

 

Section (K) : Le-chatelier's principle 

[k.M (K) : yh&'kkrsfy, fl)kUr 

K-1. For the reaction CO(g) + H2O(g)  CO2(g) + H2(g) at a given temperature the equilibrium amount of 

CO2(g) can be increased by : 
 (A) adding a suitable catalyst   (B) adding an inert gas 
 (C) decreasing the volume of container  (D*) increasing the amount of CO(g)  

 fn, x, rki ij vfHkfØ;k CO(g) + H2O(g)  CO2(g) + H2(g) ds fy, lkE; ij CO2(g) dh ek=kk dks] c<+k ldrs 

gSaA 

 (A) mi;qDr mRizsjd }kjk     (B) vfØ; xSl feykdj 

 (C) ik=k ds vk;ru dks ?kVkdj   (D*) CO(g) dh ek=kk dks c<+kdj 

Sol. 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. Given the following reaction at equilibrium N2(g) + 3H2(g)  2NH3(g). Some inert gas at constant 

pressure is added to the system. Predict which of the following facts will be affected.  
 (A) More NH3(g) is produced   (B*) Less NH3(g) is produced 
 (C) No affect on the equilibrium   (D) Kp of the reaction is decreased  

 lkE; ij fuEu nh xbZ vfHkfØ;k N2(g) + 3H2(g)  2NH3(g) fLFkj nkc ij dqN vfØ; xSl dks fudk; esa feyk;k 

tkrk gSA irk yxkb;s fd fuEu esa dkSulk rF; izHkkfor gksrk gSA 

 (A) NH3(g) vf/kd mRikfnr gksrk gS   (B*) NH3(g) de mRikfnr gksrk gS 

 (C) lkE; ij dksbZ izHkko ugha iM+rk gS   (D) vfHkfØ;k dk Kp ?kVsxk 

Sol. 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.  The equilibrium, SO2Cl2(g)  SO2(g) + Cl2(g) is attained at 25°C in a closed container and an inert gas, 

helium, is introduced. Which of the following statement(s) is/are correct.  
 (A) Concentrations of SO2, Cl2 and SO2Cl2 are changed (B*) No effect on equilibrium 
 (C) Concentration of SO2 is reduced   (D) Kp of reaction is increasing  

 25ºC ij lkE; SO2Cl2(g)  SO2(g) + Cl2(g) esa ,d cUn ik=k esa ,d fuf"Ø; xSl ghfy;e feykrs gSaA fuEu esa ls 

dkSulk dFku lR; gS \  

 (A) SO2, Cl2 rFkk SO2Cl2 dh lkUnzrk ifjofrZr gksrh gSA (B*) lkE; ij dksbZ ifjorZu ugha gksrk gSA 

 (C) SO2 dh lkUnzrk de gks tkrh gSA    (D) vfHkfØ;k dk Kp c<+ tkrk gSA 
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Sol. 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. Densities of diamond and graphite are 3.5 and 2.3 g/mL.   

  C (diamond)  C (graphite)  rH = – 1.9 kJ/mole 

 favourable conditions for formation of diamond are  
 (A) high  pressure and low temperature  (B) low pressure and high temperature 
 (C*) high pressure and high temperature  (D) low pressure and low temperature 

 ghjs rFkk xzsQkbV dk ?kuRo Øe'k% 3.5 rFkk 2.3 g/mL gSA 

  C (ghjk)   C (xzsQkbV)  rH = – 1.9 kJ/mole 

 ghjs ds fuekZ.k ds fy;s vko';d ifjLFkfr gksxh % 

 (A) mPp nkc rFkk fuEu rki   (B) fuEu nkc rFkk mPp rki 

 (C*) mPp nkc rFkk mPp rki   (D) fuEu nkc rFkk fuEu rki 

Sol. High temperature will favour backward reaction as reaction is exothermic. While on increasing pressure 
reaction will shift in direction higher density. 

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. Introduction of inert gas (at the same temperature) will affect the equilibrium if : 

 (A) volume is constant and  ng  0  (B*) pressure is constant and  ng  0 

 (C) volume is constant and  ng = 0  (D) pressure is constant and  ng = 0 

 vfØ; xSl (leku rki ij) feykus ij lkE; izHkkfor gksxk ;fn % 

 (A) vk;ru fu;r jgs vkSj ng  0   (B*) nkc fu;r jgs vkSj ng  0 

 (C) vk;ru fu;r jgs vkSj ng = 0   (D) nkc fu;r jgs vkSj ng = 0 

Sol. 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 an equilibrium   H2O(s)  H2O()   which of the following statements is true. 

 (A) The pressure changes do not affect the equilibrium 
 (B*) More of ice melts if pressure on the system is increased 
 (C) More of liquid freezes if pressure on the system is increased 
 (D) The degree of advancement of the reaction do not depend on pressure. 

 ,d lkE; H2O(s)  H2O()  ds fy,] dkSulk dFku lgh gS % 

 (A) nkc ifjorZu ls lkE; ij dksbZ izHkko ugha iM+rk gSA 

 (B*) ;fn fudk; ij nkc c<+rk gS] rks cQZ vf/kd fi?kyrh gSA 

 (C) ;fn fudk; ij nkc c<+rk gS] rks nzo vf/kd terk gSA 

 (D) vfHkfØ;k dh o`f) dh ek=kk] nkc fuHkZj ugha djrh gSA 

Sol. 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. A reaction in equilibrium is represented by the following equation –  
 2A(s) + 3B(g)   3C(g) + D(g) + O2 if the pressure on the system is reduced to half of its original value  

 (A) The amounts of C and D decreases   (B*) The amounts of C and D increases  
 (C) The amount of B and D decreases  (D) All the amounts remain constant  

 lkE;koLFkk esa ,d vfHkfØ;k fuEu izdkj iznf'kZr dh tkrh gSA  

 2A(s) + 3B(g)   3C(g) + D(g) + O2 ;fn ra=k dk nkc] blds okLrfod eku dk vk/kk dj fn;k tk, rc  

 (A) C rFkk D dh ek=kk esa deh gksxhA    (B*) C rFkk D dh ek=kk esa o`f) gksxhA  

 (C) B rFkk D dh ek=kk esa deh gksxhA   (D) lHkh ek=kk;sa fu;r cuh jgsxhA 
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Sol. 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 

 
Section (L) : Vapour pressure and Relative Humidity 

[k.M (L) : ok"i nkc rFkk vkisf{kd vknzZrk 

L-1. What is the relative humidity of air at 1 bar pressure and 313 K temperature if partial pressure of water in 
air is 19.355 mmHg.for any data use the table given below :   

(in mmHg) V.P. of H2O 25.2 31.8 42.2 55.3 71.9 92.5 
(in K) Temp. 298 303 308 313 318 323 

 1 bar nkc rFkk 313 K rki ij vkisf{kd vknzrk D;k gksxh tc ok;q esa ty dk vkaf'kd nkc 19.355 mmHg gSA fdlh 

Hkh vk¡dM+s ds fy, fuEu lkj.kh iz;qDr djsaA 

(mmHg) H2O dk ok"i nkc 25.2 31.8 42.2 55.3 71.9 92.5 

(K) rki 298 303 308 313 318 323 

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

Sol.  
19.355 mmHg

55.3
× 100   

 

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 

 What is order of partial pressure of water vapours at equilibrium and relative humidity respectively. 
        

 lkE; ij tyok"i ds vkaf'kd nkc rFkk vkisf{kd vknzZrk dk lgh Øe gksxk % 

 (A*) c > b > a Partial pressure (B) c < b < a Partial pressure 
  c > b > a Relative humidity  c > b > a Relative humidity 
 (C) a > c > b Partial pressure (D) a > c > b  Partial pressure 
  a > c > b Relative humidity  a < c < b Relative humidity    

 (A*) c > b > a vkaf'kd nkc (B) c < b < a vkaf'kd nkc 

  c > b > a vkisf{kd vknzZrk  c > b > a vkisf{kd vknzZrk 

 (C) a > c > b vkaf'kd nkc (D) a > c > b  vkaf'kd nkc 

  a > c > b vkisf{kd vknzZrk  a < c < b vkisf{kd vknzZrk 

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

 and vapour pressure of water is 22.4 torr at 298 K. Then find out realative humidity  

 vfHkfØ;k CuSO4.5H2O(s)  CuSO4.3H2O(s) + 2H2O(g) ds fy, KP = 4 × 10–4 atm2 gS rFkk 298 K ij ty 

dk ok"i nkc 22.4 torr gS rks vkisf{kd vknzZrk Kkr dhft,&  

 (A) 74.46%  (B) 78.46%  (C*) 67.85%  (D) 70.46% 

Sol. 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%  

 

Section (M) :  Simultaneous equilibria 

[k.M (M) : le{kf.kd ;k ;qxir lkE; 

M-1.  The two equilibria, AB(aq)  A+(aq) + B(aq) and AB(aq) + B(aq)   AB2
(aq) are simultaneously 

maintained in a solution with equilibrium constants, K1 and K2 respectively. The ratio of concentration of A+ 

to AB2
 in the solution is : 

 (A) directly proportional to the concentration of B– (aq.). 
 (B) inversely proportional to the concentration of B– (aq.). 
 (C) directly proportional to the square of the concentration of  B– (aq.). 
 (D*) inversely proportional to the square of the concentration of  B– (aq.). 

 ,d foy;u esa nks lkE;] AB(aq)  A+(aq) + B(aq)  rFkk AB(aq) + B(aq)  AB2
(aq)  ftuds lkE; fLFkjkad 

Øe'k% K1 rFkk K2 gS] ,d lkFk LFkkfir gSaA foy;u esa A+ ls AB2
 dh lkUnzrkvksa dk vuqikr gS % 

 (A) B– (aq.) dh lkUnzrk ds lekuqikrh gksrk gSA (B) B– (aq.) dh lkUnzrk ds O;qRØekuqikrh gksrk gSA 

 (C) B– (aq.) dh lkUnzrk ds oxZ ds lekuqikrh gksrk gSA (D*) B– (aq.) dh lkUnzrk ds oxZ ds O;qRØekuqikrh gksrk gSA 

Sol. 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) 
 

M-2. In the preceeding problem, if [A+] and [AB2
] are y and x respectively, under equilibrium produced by 

adding the substance AB to the solvents, then K1/K2 is equal to   

 mijksDr iz'u esa ;fn [A+] rFkk [AB2
] Øe'k% y rFkk x gSa] feyk;s x;s inkFkZ AB ls foyk;d esa lkE; LFkkfir gksrk gS rc 

K1/K2 fdlds cjkcj gS  

 (A*) 2y
(y x)

x
   (B) 

2y (x y)

x


  (C) 

2y (x y)

x


  (D) 

y
(x y)

x
  

 [Note: Use the information of the preceeding problem]   

 [uksV % mijksDr iz'u dh lwpuk dk mi;ksx djrs gq,] 

Sol. 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 
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M-3. The reactions PCl5(g)  PCl3(g) + Cl2(g) and COCl2(g)
 

  CO(g) + Cl2(g) are simultaneously in 

equilibrium at constant volume. A few moles of CO(g) are introduced into the vessel. After some time, the 
new equilibrium concentration of 

 (A) PCl5 will remain unchanged   (B) Cl2 will be greater 
 (C*) PCl5 will become less   (D) PCl5 will become greater 

 PCl5(g)  PCl3(g) + Cl2(g) rFkk COCl2(g)  CO(g) + Cl2(g) vfHkfØ;k,sa ,d ik=k esa fu;r vk;ru ij ,d 

lkFk lkE; ij gSaA dqN le; ckn ik=k esa dqN eksy CO(g) feykrs gSA ubZ lkE; lkUnzrk gksxh % 

 (A) PCl5 vifjofrZr jgsxkA    (B) Cl2 c<+k gksxkA 

 (C*) PCl5 igys ls de gks tk;sxkA   (D) PCl5 igys ls c<+ tk;sxkA 

Sol. 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 : MATCH THE COLUMN 

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

1. Match the following : (Assume only reactants were present initially). 

 Column-  Column- 

(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 not defined   

(D) CH3COOH() + C2H3OH ()  CH3COOC2H5() + H2O() (s) Pinitial > Peq. 

 fuEu dks lqesfyr dhft, % (ekuk dsoy izkjEHk esa fØ;kdkjd mifLFkr gSA). 

 dkWye-  dkWye- 

(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 ifjHkkf"kr ugha fd;k tk 

ldrk gS 

(D) CH3COOH() + C2H3OH ()  CH3COOC2H5() + H2O() (s) PizkjfEHkd  > PlkE; 

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

Sol. (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. Match the following :       

 
Column-I  
(Assume only reactant were present initially) 

 Column-II 

(A)  
For the equilibrium NH4(s)  NH3(g) + H(g), if pressure is 

increased at equilibrium 
(p) Forward shift 

 (B)  
For the equilibrium N2(g) + 3H2(g)  2NH3(g), volume is 

increased at equilibrium 
(q) No shift in equilibrium 

(C)  
For the equilibrium H2O(g) + CO(g)  H2(g) + CO2 (g), 

inert gas is added at constant pressure at equilibrium 
(r) Backward shift 

(D) 
For the equilibrium PCl5(g)  PCl3(g) + Cl2(g), Cl2 is 

removed at equilibrium. 
(s) 

Final pressure is more than 
initial pressure 
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 fuEu dks lqesfyr dhft, % 

 
dkWye I 

(ekuk dh izkjEHk esa dsoy fØ;kdkj mifLFkr gSA) 
 dkWye II 

(A) 
fuEu lkE; NH4(s)  NH3(g) + H(g) ds fy,] ;fn lkE; ij nkc 

dks c<+k;k tkrk gks 
(p) vxz fn'kk 

 
(B) 

fuEu lkE; N2 (g) + 3H2(g)  2NH3 (g) ds fy,] lkE; ij vk;ru 

dks c<k;k+ tkrk gks 
(q) 

lkE; esa dksbZ foLFkkiu ugha 

gksrk gSA 

(C) 
fuEu lkE; H2O(g) + CO(g)  H2(g) + CO2 (g), fu;r nkc  ij 

vfØ; xSl dks feyk;k tkrk gksa 
(r) i'p fn'kk 

(D) 
fuEu lkE; PCl5 (g)

 
  PCl3(g) + Cl2(g)  ds fy,] lkE; ij Cl2 dks 

gVk;k tkrk gSA 
(s) 

vfUre nkc] izkjafHkd nkc ls 

vf/kd gksxk 

Ans (A - r) ; (B - r) ; (C - q) ; (D - p) 

Sol. (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. 

 

 
 Marked Questions may have for Revision Questions. 

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

PART - I : ONLY ONE OPTION CORRECT TYPE  

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

 
1. If K1, K2, K3 are equilibrium constant for formation of AD, AD2, AD3 respectively as follows A + D  AD,  

AD + D  AD2, AD2 + D  AD3. Then equilibrium constant 'K' for A + 3D  AD3 is related as    

;fn AD, AD2, AD3 ds fuekZ.k ds fy;s lkE; fu;rkad Øe'k% K1, K2, K3 gS   

 A + D  AD, AD + D  AD2, AD2 + D  AD3. rc A + 3D  AD3 ds fy;s lkE; fu;rkad 'K' D;k 

gksxk  

 (A) K1 + K2 + K3 = K     (B*) logK1 + logK2 + logK3 = log K       
 (C) K1 + K2  = K3 + K     (D) log K1 + logK2 = logK3 + log K   
Sol. 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  
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2. A 10 litre box contains O3 and O2 at equilibrium at 2000 K. KP = 4 × 1014 atm for 2O3(g)  3O2(g).  

Assume that 
2 3O OP P and if total pressure is 8 atm, then partial pressure of O3 will be :  

 2000 K ij 10 yhVj ds cDls esa O3 vkSj O2 lkE;koLFkk esa gSaA 2O3(g)  3O2(g)  ds fy, KP = 4 × 1014 atm  gSA 

ekuk fd 
2 3O OP P gS] ;fn dqy nkc 8 atm gks rks O3 dk vkaf'kd nkc D;k gksxk % 

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

 
3. Sulfide ion in alkaline solution reacts with solid sulfur to form polysulfide ions having formulae S2

2–, S3
2–, 

S4
2– and so on. S (s) + S2– (aq)  S2

2– (aq) K1 = 12 & 2S (s) + S2– (aq)  S3
2– (aq) K2 = 132. What is 

the equilibrium constant for the formation of S3
2– from S2

2– and S?   
 (A*) 11   (B) 12   (C) 132   (D) None of these 

 {kkjh; foy;u esa mifLFkr lYQkbM vk;uksa dh fØ;k Bksl lYQkbM ls djkrs gSa] rks ikyh lYQkbM vk;u S2
2–, S3

2–, 

S4
2– vkfn curs gSaA S (s) + S2– (aq)  S2

2– (aq) K1 = 12 rFkk 2S (s) + S2– (aq)   S3
2– (aq) K2 = 132, rks 

S2
2– rFkk S ls S3

2–  cuus ds fy;s lkE;koLFkk fu;rkad D;k gksxkA 

 (A*) 11   (B) 12   (C) 132   (D) buesa ls dksbZ ugha 

Sol.   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. If for 2A2B(g)  2A2(g) + B2(g), Kp = TOTAL PRESSURE (at equilibrium) and starting the dissociation 

from 4 mol of A2B then :      

 (A*) degree of dissociation of A2B will be (2/3). 
 (B) total no. of moles at equilibrium will be (14/3). 
 (C) at equilibrium the no. of moles of A2B are not equal to the no. of moles of B2 . 
 (D) at equilibrium the no. of moles of A2B are equal to the no. of moles of A2 .  

 ;fn 2A2B(g)  2A2(g) + B2(g), ds fy, Kp = dqy nkc ¼lkE; ij½ rFkk A2B ds 4 eksy ls fo;kstu izkjEHk gksrk gS] 

rc&  

 (A*) A2B ds fo;kstu dh ek=kk (2/3) gksxhA 

 (B) lkE; ij dqy eksyksa dh la[;k (14/3) gksxhA 

 (C) lkE; ij A2B ds eksyksa dh la[;k] B2 ds eksyksa dh la[;k ds cjkcj ugha gSA 

 (D) lkE; ij A2B ds eksyksa dh la[;k A2 ds eksyksa dh la[;k ds leku gksrh gSA 
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Sol. 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
 

 

  
5. Attainment of the equilibrium A(g)   2C(g) + B(g) gave 

the following graph. Find the correct option.  
(% dissociation = fraction dissociated × 100)   
    
(A) At t = 5 sec equilibrium has been reached and Kc = 128 
(mol/litre)2  
(B) At t = 5 sec equilibrium has been reached and % 
dissociation of A is 60% 
(C*) At t = 5 sec equilibrium has been reached and % 
dissociation of A is 40% 
(D) None of these 

 
  
5. fuEu xzkQ A(g)   2C(g) + B(g) dh lkE;koLFkk dks çkIr djus dks 

crkrk gSA lgh fodYi dkSulk  gS\   

(% fo;kstu = fo;ksftr çHkkT; × 100)   

(A) t = 5 lSd.M ij lkE;koLFkk çkIr gksrh gS rFkk Kc = 128 

(eksy@yhVj)2 gSA 

(B) t = 5 lSd.M ij lkE;koLFkk çkIr gksrh gS rFkk A dh fo;ksftr %, 

60% gSaA 

(C*) t = 5 lSd.M ij lkE;koLFkk çkIr gksrh gS rFkk A dh fo;ksftr %, 

40% gSaA 

(D) buesa ls dksbZ ugha  
 

 
6. A 10 L container at 300 K contains CO2 gas at pressure of 0.2 atm and an excess solid CaO (neglect the 

volume of solid CaO). The volume of container is now decreased by moving the movable piston fitted in 
the container. What will be the maximum volume of container when pressure of CO2 attains its maximum 
value given that   CaCO3 (s)  CaO(s) + CO2(g) Kp = 0.800 atm  

 (A) 5 L    (B*) 2.5 L   (C) 1 L   (D) The information is insufficient.   

 300 K ij 10 L ds ik=k esa] 0.2 atm ij CO2 xSl rFkk vkf/kD; ek=kk esa Bksl CaO Hkjk gSaA ¼Bksl CaO dk vk;ru 

ux.; (negligible) yhft,½A bl ik=k dk vk;ru xfr'khy fiLVu (movable piston) ds }kjk de ;k T;knk fd;k tk 

ldrk gSA ik=k dk vf/kdre vk;ru D;k gksxk tc CO2 dk nkc bldk vf/kdre eku izkIr dj ysxkA 

fn;k x;k gSa fd  CaCO3 (s)   CaO(s) + CO2(g) Kp = 0.800 atm 

 (A) 5 L    (B*) 2.5 L   (C) 1 L   (D) tkudkjh vi;kZIr gSA 

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

 blfy,  V = 2.5 L  

 
7. In the system, LaCl3(s) + H2O(g) + heat  LaClO(s) + 2HCl(g), equilibrium is established. More water 

vapour is added to restablish the equlibrium. The pressure of water vapour is doubled. The factor by which 
pressure of HCl is changed is:  

 fudk; esa LaCl3(s) + H2O(g) + Å"ek  LaClO(s) + 2HCl(g), lkE; LFkkfir gksrk gSA lkE; dks iqu% LFkkfir djus 

ds fy, vkSj tyok"i dks feyk;k tkrk gS rc tyok"i dk nkc nqxquk gks tkrk gSA HCl dk nkc fdl xq.kkad ds }kjk 

ifjofrZr gksxk \  

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

Sol. 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. Some quantity of water is contained in a container as shown in figure. As neon is 

added to this system at constant pressure, the amount of liquid water in the 
vessel  
(A) increases     (B*) decreases  
(C) remains same     (D) changes unpredictably  

 

 
 ,d ik=k ¼dUVsuj½ esa dqN ek=kk esa ty Hkjk gqvk gS ftls fuEu fp=k esa n'kkZ;k x;k gSA 

fu;r nkc ij bl fudk; esa fuvkWu xSl feyk;h tkrh gS] rks ik=k esa nzo ty dh ek=kk  

(A) c<+rh gSA  (B*) ?kVrh gSA  

(C) leku jgrh gSA (D) ifjorZu dk dksbZ irk ugha yxk ldrs gSA  
 

Sol. 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 of̀) vko';d gS] blfy, lkE; LFkkfir djus ds fy, vkSj vf/kd 

ty dks ok"ihdr̀ gksuk fg pkfg;sA)  

 
9. The equilibrium constant for, 2H2S(g)  2H2(g) + S2(g) is  0.0118 at 1300 K while the heat of 

dissociation is 597.4 kJ. The standard equilibrium constant of the reaction at 1200 K  is : 

 1300 K rki ij lehdj.k] 2H2S(g)  2H2(g) + S2(g) ds fy, lkE;koLFkk fLFkjkad 0.0118 gS tcfd fo;kstu dh 

Å"ek 597.4 kJ gS 1200 K ij ekud lkE; fLFkjkad gksxk   

 (A*)  1.180 × 10–4 (B)  11.80   (C)  118.0 

 (D)  cannot be calculated from given data fn;s x;s vkdM+ksa ls ifjdfyr ugha fd;k tk ldrk gSA 
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Sol. 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) 

 
10. For reaction, assuming large volume of water.    

 H2O()  H2O(g) ; at temp. T K 

 Choose correct options : 
 (A) On introduction of an inert gas at constant temperature pressure in the container remains same at 

equilibrium. 
 (B*) For this system % relative humidity always remains 100% at constant temperature at equilibrium 
 (C) If steam at temperature ‘2T’ is passed into given system, after equilibrium is attained relative humidity 

changes. 
 (D) This is a special case of equilibrium where pressure of H2O(g) remains same always due to unique 

structural feature of H2O. 

 vfHkfØ;k H2O()  H2O(g) ds fy, rki T K ij ty dk vf/kd vk;ru ekurs gq, :  

 lgh dFku dk p;u dhft,&  

 (A) fu;r rki ij vfØ; xSl feykus ij ik=k dk nkc leku jgrk gSA  

 (B*) bl fudk; ds fy, % vkisf{kd vknzrk lnSo fu;r rki ij lkE; ij 100% gksrh gSA  

 (C) ;fn ‘2T’ rki ij Hkki dks fn;s x;s fudk; esa izokfgr fd;k tk;s rks lkE; LFkkfir gksus ds i'pkr~ vkisf{kd vknzrk 

ifjofrZr gksrh gSA  

 (D) ;g lkE; dh ,d fof'k"V fLFkfr gS tgk¡ H2O ds vf}rh; lajpukRed xq.kksa ds dkj.k H2O(g) dk nkc lnSo leku 

jgrk gSA  

Sol. (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. In the Haber process for the industrial manufacturing of ammonia involving the reaction,  
 N2(g) + 3H2(g)  2NH3(g) at 200 atm pressure in the presence of a catalyst, a temperature of about 

500ºC is used. This is considered as optimum temperature for the process because  
 (A) yield is maximum at this temperature   
 (B) catalyst is active only at this temperature 
 (C) energy needed for the reaction is easily obtained at this temperature 
 (D*) rate of the catalytic reaction is fast enough while the yield is also appreciable for this exothermic 

reaction at this temperature.   

 gscj izØe esa veksfu;k ds vkS|ksfxd fuekZ.k ds fy, ,d mRizsjd dh mifLFkfr esa 200 atm nkc ij vfHkfØ;k 

 N2(g) + 3H2(g)  2NH3(g) gS rFkk 500ºC rki dk yxHkx mi;ksx djrs gSaA fof/k ds fy, ;g rki vuqdwy ik;k 

x;k gS D;ksafd % 

 (A) bl rki ij yfC/k vf/kdre gksrh gSA 

 (B) dsoy blh rki ij mRizsjd lfØ; gksrs gSaA 

 (C) bl rki ij vfHkfØ;k dks lQy gksus ds fy, de ÅtkZ dh vko';drk gksrh gSA 

 (D*) mRizsfjr vfHkfØ;k rhoz xfr ls gksrh gS] fQj Hkh bl rki ij] Å"ek{ksih vfHkfØ;k ds fy, yfC/k Hkh i;kZIr gksrh gSA 
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Sol. 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 

 
12. Addition of water to which of the following equilibria causes it to shift in the backward direction?      

 fuEu esa ls fdl lkE; esa ty dks feykus ds dkj.k ;g i'p vfHkfØ;k dh vksj vxzflr gks tk,sxk ?      

 (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. Consider the reactions      
 (i) PCl5(g)   PCl3(g) + Cl2(g)  (ii) N2O4(g)   2NO2(g) 

 The addition of an inert gas at constant pressure  
 (A*) will increase the dissociation of PCl5 as well as N2O4 
 (B) observed molecular weight of PCl5 increases at equilibrium. 
 (C) Concentration NO2 increases at equilibrium. 
 (D) will not disturb the equilibrium of the reactions 

 nh gqbZ vfHkfØ;k ds fy;s  

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

 ;fn fu;r nkc ij vfØ; xSl feyk;h tk;s rks&  

 (A*) PCl5 ,oa N2O4 dk fo;kstu c<+ tk;sxkA  (B) lkE; ij PCl5 dk izsf{kr v.kqHkkj c<+sxkA 

 (C) lkE; ij NO2 dh lkUnzrk c<+sxhA   (D) vfHkfØ;k ds lkE; ij dksbZ izHkko ugha iMs+xkA  

Sol. 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. An equilibrium mixture [N2(g) + O2(g)   2NO(g)] in a vessel of capacity 100 litre contain 1 mol N2, 2 

mol O2 and 3 mol NO. Number of moles of O2 to be added so that at new equilibrium the conc. of NO is 
found to be 0.04 mol/lit.:  

 ,d 100 yhVj crZu esa lkE;koLFkk [N2(g) + O2 (g)  2NO (g)] esa 1 mol N2, 2 mol O2 o 3 mol NO gSA ;fn O2 

ds u;s eksy tksM+s tk;s rks u;s lkE; esa NO dh lkUnzrk 0.04 mol/lit. gks tkrh gSA rks O2 ds u;s tksM+s x;s eksy Kkr 

djksA   

 (A*) (101/18)  (B) (101/9)  (C) (202/9) (D) None of these. buesa ls dksbZ ugha 

Sol.  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
. 
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       = 
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) 

  [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. CaCl2.6H2O(s)  CaCl2(s) + 6H2O(g) Kp = 6.4 × 10–17 atm6 

 Excess solid CaCl2.6H2O & CaCl2 are taken in a container containing some water vapours at a pressure of 
1.14 torr at a particular temp.    

 (A) CaCl2(s) acts as drying agent under given condition. 
 (B) CaCl2(s) acts as hygroscopic substance given condition. 
 (C*) CaCl2.6H2O(s) acts as effluoroscent substance. 
 (D) Mass of CaCl2.6H2O(s) increases dueto some reaction. 
 CaCl2.6H2O(s)   CaCl2(s) + 6H2O(g)  Kp = 6.4 × 10–17 atm6 

 CaCl2.6H2O o CaCl2 Bksl vkf/kD; dks ,d fuf'pr rki o 1.14 torr nkc ij tyok"i ;qDr ,d ik=k esa ysrs gS  

 (A) nh xbZ ifjfLFkfr;ksa esa CaCl2(s) ,d futZyhdkjd ds :i esa dk;Z djrk gSA  

 (B) nh xbZ ifjfLFkfr;ksa esa CaCl2(s) ,d vknzZrkxzkgh inkFkZ ds :i esa dk;Z djrk gSA  

 (C*) CaCl2.6H2O(s) mRQqYyu inkFkZ dk dk;Z djrk gSA  

 (D) dqN vfHkfØ;k ds dkj.k CaCl2.6H2O(s) dk nzO;eku c<+rk gSA  

Sol. 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)  KP = 40 atm2     

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

 Above equilibrium is allowed to attain in a closed container and pressure of B was found to be 10 atm. 
 Calculate standard Gibb’s free energy change for X(s)  B(g) + E(g) at 300 K (take R = 2 cal/K/mol) 

 A(s)  B(g) + C(g)  KP = 40 atm2 

 X(s)  B(g) + E(g)       
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 mijksDr lkE; dks ,d cUn ik=k esa LFkkfir gksus fn;k tkrk gS rFkk B dk nkc 10 atm ik;k x;kA  

 300 K ij vfHkfØ;k X(s)  B(g) + E(g) ds fy;s ekud fxCl eqDr ÅtkZ ifjorZu Kkr dhft, (yhft, R = 2 

cal/K/mol)  
 (A) 3.5 Kcal/mol  (B) 3 Kcal/mol  (C*) 2.5 Kcal/mol (D) 2 Kcal/mol  
Sol.  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 : SINGLE AND DOUBLE VALUE INTEGER TYPE 

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

 
1. How many of the following reactions are homogenous reversible reactions ? 

 fuEu esa ls fdruh vfHkfØ;k,sa laekxh mRØe.kh; vfHkfØ;k,sa gS \  

 (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)  

Ans. 05  
Sol. 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(g) + B(g)   C(g) + D(g) above equilibrium is established by taking A & B in a closed container. Initial 

concentration of A is twice of the initial concentration of B. At equilibrium concentrations of B and C are 
equal. Then find the equilibrium constant for the reaction, C(g) + D(g)  A(g) + B(g).  

 A(g) + B(g)   C(g) + D(g) mijksDr lkE; dks cUn ik=k esa A rFkk B dks ysdj LFkkfir fd;k tkrk gSA A dh 

izkjafHkd lkUnzrk B dh izkjafHkd lkUnzrk dh nqxquh gSA lkE; ij B rFkk C dh lkUnzrk,¡ leku gSa] rks fuEu vfHkfØ;k] 

C(g) + D(g)   A(g) + B(g) ds fy, lkE; fu;rkad Kkr dhft,A 

Ans. 3  
Sol.  A   +   B      C   +   D 

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

  a – x = x  x = 
a

2
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  KC =

a a

2 2
a a

2a
2 2



 
  

 

=
1

3
  

  
C

1

K
= 3  Ans. 3 

 
3. If 0.5 mole H2 is reacted with 0.5 mole I2 in a ten-litre container at 444°C and at same temperature value of 

equilibrium constant KC is 49, the ratio of [HI] and [I2] will be :  

 ;fn 444°C ij 0.5 eksy H2, 0.5 eksy I2 ds lkFk 10 yhVj ik=k esa fØ;k djrk gS rFkk lkE; fu;rkad KC dk eku leku 

rki ij 49 gS, rks [HI] o [I2] dk vuqikr fuEu gksxk :  

Ans. 7  
Ans. H2(g) + I2(g)  2HI(g)  

 KC = 
2

2 2

[HI]

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

 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. For the reaction, N2O5(g)  2NO2(g) + 1/2 O2(g), calculate the mole fraction of N2O5(g) decomposed at 

a constant volume & temperature, if the initial pressure is 600 mm Hg & the pressure at any time is 960 
mm Hg. Assume ideal gas behaviour. If answer is x then report 10x.  

 

 N2O5(g)  2NO2(g) + 1/2 O2(g) vfHkfØ;k ds fy;s fu;r rki rFkk nkc ij N2O5(g) ds eksy çHkkt dh x.kuk 

djksA ;fn çkjfEHkd nkc 600 mm Hg gS rFkk fdlh le; ij nkc  960 mm Hg gSA ekuk vkn'kZ xSl O;ogkj gSA ;fn 

vkidk mÙkj x gS rc 10 x ds :i esa mÙkj fnft;sA 

Ans. 4  
Sol.    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. Consider the equilibrium  
  Ni(s) + 4CO(g)  Ni(CO)4(g) ; Kp = 0.125 atm–3. 

 If equal number of moles of CO and Ni(CO)4 (ideal gases) are mixed in a small container fitted with a 
piston, find the maximum total pressure (in atm) to which this mixture must be brought in order to just 
precipitate out metallic Ni ?  

 fuEu lkE; dk voyksdu dhft,  

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

 ;fn ,d fiLVu ;qDr ,d NksVs ik=k esa CO rFkk Ni(CO)4 (vkn'kZ xSlksa) ds eksyksa dh leku la[;k dks fefJr fd;k tkrk 

gS] rks og vf/kdre~ dqy nkc (atm esa) Kkr dhft;s] ftl ij /kkfRod Ni dk vo{ksi.k Bhd izkjEHk gksus yxrk gSA   

Ans. 4  
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Sol. 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. Kp is 9 atm2 for the reaction: LiCl.3NH3(s)  LiCl.NH3(s) + 2NH3(g) at 40°C. How many moles of 

ammonia must be added at this temperature to a 5 litre flask containing 0.1 mole of LiCl. NH3 in order to 
completely convert the solid to LiCl.3NH3? Multiply the obtained answer by 100. Round off the answer to 
the nearest integer.  

 

 vfHkfØ;k LiCl.3NH3(s)  LiCl.NH3(s) + 2NH3(g) ds fy;s 40ºC rki ij Kp, 9 atm2 gSA veksfu;k ds fdrus eksy 

0.1 eksy LiCl.NH3 ;qDr 5 yhVj ik=k esa bl rki ij Mkys tkus pkfg;s tks iw.kZ :i ls Bksl dks LiCl.3NH3 esa ifjofrZr 

dj nsA vius mÙkj dks 100 ls xq.kk djus ds i'pkr~ fudVÙke iw.kk±d esa nhft,A 

Ans. 78 mole 
Sol. 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. Consider the reaction,  2Cl2(g) + 2H2O(g)   4HCl(g) + O2(g) ;  Hº =  + 113 kJ 

 The four gases, Cl2, H2O, HCl and O2, are mixed and the reaction is allowed to come to equilibrium. Each 
operation is to be considered separately. Temperature and volume are constant unless stated otherwise. 
Report the number of operations in the left column which lead to increase in the equilibrium value of the 
quantity in the right column. 

 (a) Increasing the volume of the container  Number of moles of H2O 
 (b) Adding O2      Number of moles of H2O 
 (c) Adding O2      Number of moles of HCl  
 (d) Decreasing the volume of the container  Number of moles of Cl2 
 (e) Decreasing the volume of the container  Partial pressure of Cl2 
 (f) Decreasing the volume of the container  KC 

 (g) Raising the temperature     KC 

 (h) Raising the temperature     Concentration of HCl 
 (i) Adding He       Number of moles of HCl  
 (j) Adding catalyst     Number of moles of HCl  
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 vfHkfØ;k  2Cl2(g) + 2H2O(g)   4HCl(g) + O2(g) ds fy, Hº = + 113 kJ  

 pkjksa xSlksa Cl2, H2O, HCl rFkk O2 dks fefJr djrs gSa rFkk vfHkfØ;k lkE;koLFkk ij vk tkrh gSA izR;sd izfØ;k dks 

vyx ekuk x;k gSA rki o vk;ru fLFkj gSa tcrd iz'u esa ifjofrZr djus dks u cksyk tk;sA ck;h vksj fn;s x;s dkWye 

ds izØeksa dh og la[;k crkb;s tks nk;h vksj dkWye esa nh xbZ ek=kk ds lkE; eku esa o`f) n'kkZrs gSA  

 (a) ik=k dk vk;ru c<+kus ij    H2O ds eksyksa dh la[;k  

 (b) O2 feyk;k tkrk gS     H2O ds eksyksa dh la[;k 

 (c) O2 feyk;k tkrk gS     HCl ds eksyksa dh la[;k  

 (d) ik=k dk vk;ru ?kVkus ij    Cl2 ds eksyksa dh la[;k 

 (e) ik=k dk vk;ru ?kVkus ij    Cl2 dk vkaf'kd nkc  

 (f) ik=k dk vk;ru ?kVkus ij    KC  

 (g) rki esa o`f)      KC  

 (h) rki esa o`f)      HCl dh lkUnzrk 

 (i) He feyk;k x;k      HCl ds eksyksa dh la[;k  

 (j) mRizsjd feyk;k tkrk gS      HCl ds eksyksa dh la[;k 

Ans. 5 
Sol. (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. For given simultaneous reaction :   

 fuEu vfHkfØ;kvksa ds fy, % 

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

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

 If total pressure = x, then write your answer after dividing by 25.  

 ;fn dqy nkc x gS rks viuk mÙkj 25 ls foHkkftr dj nhft,&    

Ans. 4  
Sol. 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) 

 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 
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9. For equilibrium N2O4(g)  2NO2(g) the observed vapour density of N2O4 is 40 at 350 K. Calculate 

percentage dissociation of N2O4(g) at 350K. 

 lkE; N2O4(g)  2NO2(g) ds fy, 350 K ij N2O4 dk izsf{kr ok"i ?kuRo 40 gSA 350 K ij N2O4(g) dh fo;kstu 

izfr'krrk dh x.kuk dhft,A   

Ans. 15  

Sol.  = 
D – d

(n – 1)d
  

  = 

92
– 40

2
(2 – 1) 40

 = 0.15  

 
10. The vapour density of N2O4 at a certain temperature is 30.67. The % dissociation of N2O4 at this 

temperature is :    

 ,d fuf'pr rki ij N2O4 dk ok"i ?kuRo 30.67 gSA bl rki ij N2O4 dk % fo;kstu gS : 

Ans. 50 
Sol. N2O4(g)  2NO2(g)  

 922 = (1 + ) × 61.33  

 1 +  = 
92

61.33
 

  = 0.5  
 
11. Solid ammonium carbamate dissociates to give ammonia and carbon dioxide as follows: 
   NH2COONH4 (s)  2NH3 (g) + CO2 (g) 

 At equilibrium, ammonia is added such that partial pressures of NH3 at new equilibrium equals the original 
total pressure (at previous equilibrium). If the ratio of the total pressures now to the original total pressure 
is a/b then report a + b. 

 Bksl veksfu;e dkckZesV ds fo;kstu ls veksfu;k o dkcZuMkbvkWDlkbM fuEu izdkj ls curk gS % 

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

 lkE; ij veksfu;k feykus ij NH3 dk vkaf'kd nkc ¼u;s lkE; ij½ dqy ewy nkc ¼izkjfEHkd lkE; ij dqy nkc½ ds 

cjkcj gks tkrk gSA ;fn dqy nkc rFkk okLrfod dqy nkc dk vuqikr a/b gS rks viuk mÙkj a + b esa nhft,A  

Ans. 58  
Sol. 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 : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 

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

Section : (A)  
1. Which of the following is correct about the chemical equilibrium ?

 (A*) (G)T,P = 0   
 (B*) Equilibrium constant is independent of initial concentration of reactants     
 (C*) Catalyst has no effect on equilibrium state 
  (D) Reaction stops at equilibrium 
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 jklk;fud lkE; ds fy, dkSuls dFku lgh gSa %

 (A*) (G)T,P = 0   

 (B*) lkE; fLFkjkad dk eku vfHkdkjdksa dh çkjfEHkd lkUnzrk ls Lora=k gksrk gSA  

 (C*) lkE; voLFkk ij mRçsjd dk dksbZ çHkko ugha gksrk gSA 

  (D) lkE; ij vfHkfØ;k :d tkrh gSA 
 

2. For a reaction N2 + 3H2  2NH3, the value of KC does not depends upon :   

 (A*) Initial concentration of the reactants   (B*) Pressure   
 (C) Temperature      (D*) catalyst  

 vfHkfØ;k N2 + 3H2  2NH3 ds fy, KC dk eku fuHkZj ugha djrk gS :  

 (A*) vfHkdkjdksa dh izkjfEHkd lkUnzrk ij   (B*) nkc ij  

 (C) rki ij      (D*) mRizsjd ij  

Sol. Equilibrium const. is temp. dependent only. 

gy- lkE; fLFkjkad dsoy rki ij fuHkZj djrk gSA 
 

3. Which of the following statement/s is/are correct :  
 (A*) At equilibrium, vapour pressure of solution and refractive index of eq. mixture becomes constant. 
 (B*) Equilibrium can be attained in both homogenous and heterogenous reaction. 
 (C*) Approach to the equilibrium is fast in initial state but gradually it decreases. 
 (D*) Equilibrium is dynamic in nature 

 fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa&    

 (A*) le; ij foy;u dk ok"i nkc rFkk lkE; feJ.k dk viorZukad fu;r gks tkrs gSA  

 (B*) lekaxh rFkk fo"kekaxh nksuksa vfHkfØ;kvksa esa lkE; LFkkfir gks ldrk gSA  

 (C*) izkjEHk esa lkE; rd igq¡pus dh fØ;k rhozrk ls gksrh gS fdUrq ckn esa /khjs&/khjs ;g ?kVrh tkrh gSA  

 (D*) lkE; izd`fr esa xfr'khy gksrk gSA  

Sol. 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. Equilibrium constant for following reactions respectively K1, K2 and K3    

 fuEu vfHkfØ;kvksa ds fy, lkE; fu;rkad Øe'k% K1, K2 rFkk K3 gSA 

 N2 + 3H2  2NH3    K1  

 N2 + O2  2NO   K2  

 H2 + 
1

2
O2  H2O    K3  

 2NH3 + 
5

2
O2  2NO + 3H2O  K4 

 Which of the following relation is correct. 

 fuEu esa ls dkSulk lEcU/k lgh gS % 

 (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


   

Sol. 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


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 5. If log c

p

k 1
log

k RT
  = 0, then above is true for the following equilibrium reaction        

 ;fn log c

p

k 1
log

k RT
 = 0, rc fuEu esa ls dkSulh lkE; vfHkfØ;kvksa ds fy, mijksDr lEcU/k lgh gS\  

 (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) 

Sol. log c

p

k

k
= 

1
log

(RT)
  

  kp = kc (RT)   n = 1 
 
6. The reaction for which, KP = KC is satisfied  

 fuEu esa ls dkSulh vfHkfØ;k ds fy,, KP = KC gS %  

 (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) 

Sol. For KP = KC  
 

 

7. N2O4(g)  2NO2(g), Kc = 4. This reversible reaction is studied graphically as 

shown in figure. Select the correct statements.   
(A) Reaction quotient has maximum value at point A 
(B*) Reaction proceeds left to right at a point when  [N2O4] = [NO2] = 0.1 M 
(C*) Kc = Q when point D or F is reached : 
(D) None of these 

 

 
7. N2O4(g)  2NO2(g), Kc = 4 gSA bl mRØe.kh; vfHkfØ;k dk oØ :i esa v/;;u fd;k 

x;k gS ftls fp=k esa fn[kk;k x;k gSA lgh dFkuksa dk p;u djsa 

(A) vfHkfØ;k xq.kkad fcUnq A ij vf/kdre gSA  

(B*) vfHkfØ;k ck¡;s ls nk¡;s vxzflr gksrh gS tc ,d fcUnq ij [N2O4]=[NO2]= 0.1 M 

(C*) fcUnq D vkSj F ij Kc = Q gksxkA 

(D) buesa ls dksbZ ugha 

 

Sol. (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 
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 (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. If reaction A + B  C + D, take place in 5 liter close vessel, the rate constant of forward reaction is nine 

times of rate of backward reaction.  
 If initially one mole of each reactant present in the container, then find the correct option/s. 

 vfHkfØ;k] A + B  C + D,  

 5 yhVj can ik=k eas gksrh gS] vxz vfHkfØ;k dk nj fu;rkad i'p~ vfHkfØ;k dk 9 xquk vf/kd gS] ;fn çR;sd fØ;kdkjd 

ds  ,d eksy ik=k esa mifLFkr gks rks lgh fodYi@fodYiksa dk p;u dhft,A 

 (A*)  
[C]

[B]
= 

3

1
     (B*) log KP = log KC 

 (C*) [D]eq = 15 × 10–2 mole L–1   (D*) Keq = 9 
Sol.    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. Consider the following equilibrium 2AB(g)  A2(g) + B2(g)  

 The vapour density of the equilibrium mixture does not depend upon 
 (A*) Temperature    (B*) Initial concentration 
 (C*) Volume of contain    (D*) Pressure of equilibrium mixture 

 ekuk ,d lkE;]  2AB(g)  A2(g) + B2(g) gSA 

 lkE; feJ.k dk ok"i ?kuRo fuHkZj ugha djrk gS %   

 (A*) rki ij     (B*) çkjfEHkd lkUnzrk ij 

 (C*) ik=k ds vk;ru ij    (D*) lkE; feJ.k ds nkc ij 

Sol. For given reaction ng = 0 

 fn x;h vfHkfØ;k ds fy, ng = 0  

 
10. Vapour density of equilibrium PCl5(g)   PCl3(g) + Cl2(g) is decreased by   

 (A*) increasing temperature   (B*) decreasing pressure 
 (C) increasing pressure    (D) decreasing temperature 

 lkE;] PCl5(g)  PCl3(g) + Cl2(g)  dk ok"i ?kuRo ?kVrk gS %   

 (A*) rki c<+kus ij     (B*) nkc ?kVkus ij  

 (C) nkc c<+kus ij     (D) rki ?kVkus ij  

Sol. For given reactions ng = +ve, H = –ve, high temperature & low pressure favours forward reaction which 
increases number of moles. 
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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. CuSO4.5H2O(s)  CuSO4(s) + 5H2O(g); Kp = 10–10 (atm)5. 10–2 moles of CuSO4.5H2O(s) is taken in a 

2.5L container at 27°C then at equilibrium [Take : R = 
1

12
litre atm mol–1 K–1]  

 (A) Moles of CuSO4.5H2O left in the container is 9 × 10–3  
 (B*) Moles of CuSO4.5H2O left in the container is 9.8 × 10–3  
 (C) Moles of CuSO4 left in the container is 10–3  
 (D*) Moles of CuSO4 left in the container is 2 × 10–4  

 CuSO4.5H2O(s)   CuSO4(s) + 5H2O(g); Kp = 10–10 (atm)5. 27°C ij 2.5L ,d ik=k esa CuSO4.5H2O(Bksl) 

ds 10–2 eksy fy;s tkrs gSa rks lkE; ij [fyft,: R =
1

12
litre atm mol–1 K–1] 

 (A) ik=k esa 'ks"k cps CuSO4.5H2O ds eksy 9 × 10–3  gSA  

 (B*) ik=k esa 'ks"k cps CuSO4.5H2O ds eksy 9.8 × 10–3 gSA 

 (C) ik=k esa 'ks"k cps CuSO4 ds eksy 10–3 gSA 

 (D*) ik=k esa 'ks"k cps CuSO4 ds eksy 2 × 10–4 gSA 

Sol. 10–10 atm =
2

5
H O

P      
2H OP = 10–2 atm. n =

PV

RT
 =

210 2.5

1
300

12

 



= 10–3  

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

 Which of following statement are correct :  

 (A) Gº = – RT ln 
2H OP where  

2H OP = Partial pressure of H2O at equilibrium. 

 (B*) At vapour pressure of H2O = 15.2 torr relative humidity of CuSO4.5H2O is 100%. 
 (C*) In presence of aqueous tension of 24 torr, CuSO4.5H2O can not loss moisture. 
 (D*) In presence of dry atmosphere in open container CuSO4.5H2O will completely convert into 

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

 fuEu esa ls dkSuls dFku lgh gS %  

 (A) Gº = – RT ln 
2H OP tgk¡ 

2H OP = lkE; ij H2O dk vkaf'kd nkcA 

 (B*) ok"i nkc H2O = 15.2 Vksj ij CuSO4.5H2O dh vkisf{kd vknzZrk 100% gSA 

 (C*) tyh; ruko 24 Vksj dh mifLFkfr esa CuSO4.5H2O ueh ugha [kks ldrkA 

 (D*) [kqys ik=k esa 'kq"d ok;qe.My dh mifLFkfr esa CuSO4.5H2O, CuSO4.3H2O esa iw.kZ :i ls ifjofrZr gks tkrk gSA 

Sol. (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 
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13. 1 mole each of H2(g) and 2(g) are introduced in a 1L evacuated vessel at 523K and equilibrium  

H2(g) + 2(g)  2HI (g) is established. The concentration of HI(g) at equilibrium : 

 (A*) Changes on changing pressure. 
 (B*) Changes on changing temperature. 
 (C*)  Changes on changing volume of the vessel. 
 (D*) Is same even if only 2 mol of HI (g) were introduced in the vessel in the begining. 
 (E*) Is same even when a platinum gauze is introduced to catalyse the reaction.  

 1L ds fuokZfrr ik=k esa H2(g) rFkk 2(g) ds ,d&,d eksy fy;s tkrs gSa rFkk 523 K ij fuEu lkE; LFkkfir gksrk gSA  

 H2(g) + 2(g)  2HI (g) lkE; ij HI(g) dh lkanzrk % 

 (A*) nkc ifjorZu ls ifjofrZr gksxhA 

 (B*) rki ifjorZu ls ifjofrZr gksxhA 

 (C*)  ik=k ds vk;ru ij ifjorZu ls ifjofrZr gksxhA 

 (D*) rc Hkh leku jgrh gS] tc izkjEHk esa ik=k esa HI (g) ds 2 eksy dke fy;s tkrs gSaA 

 (E*) rc Hkh leku jgrh gS] tc vfHkfØ;k dks mRizsfjr djus ds fy, ,d IysfVue xSt ¼tky½ dke esa fy;k tkrk gSA  

Sol.  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. For the reaction : PCl5 (g)  PCl3 (g) + Cl2 (g)  

 
 The forward reaction at constant temperature is favoured by  
 (A) introducing chlorine gas at constant volume (B*) introducing an inert gas at constant pressure 
 (C*) increasing the volume of the container  (D*) introducing PCl5 at constant volume  

 vfHkfØ;k ds fy, % PCl5 (g)  PCl3 (g) + Cl2 (g) 

 fLFkj rki ij vxz vfHkfØ;k ds fy, vuqdwy fLFkfr gS % 

 (A) fuf'pr vk;ru ij Dyksjhu xSl izokfgr djus ij (B*) fuf'pr nkc ij vfØ; xSl izokfgr djus ij 

 (C*) ik=k ds vk;ru dks c<+kus ij    (D*) fuf'pr vk;ru ij PCl5 izokfgr djus ij 

Sol. 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  
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15. Which of the following reaction will shift in forward direction. When the respective change is made at 
equilibrium:   

 (A*) N2(g) + 3H2(g)   2NH3(g) increase in pressure at eq. 

 (B*) H2O(s)   H2O()  addition of inert gas at constant volume 

 (C*) PCl5(g)  PCl3(g) + Cl2(g) addition of inert gas at constant pressure 

 (D) H2 + I2  2HI   increase in temperature 

 fuEu esa ls dkSulh vfHkfØ;k@vfHkfØ;k,sa vxz fn'kk esa LFkkfir gksxh tc lkE; ij lEcfU/kr ifjorZu fd;s tkrs gks % 

 (A*) N2(g) + 3H2(g)   2NH3(g) lkE; ij nkc c<+kus ij 

 (B*) H2O(s)   H2O()  fu;r vk;ru ij vfØ; xSl feykus ij 

 (C*) PCl5(g)  PCl3(g) + Cl2(g) fu;r nkc ij vfØ; xSl feykus ij 

 (D) H2 + I2   2HI   rki c<+kus ij 

 

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

 Above equilibrium is established by taking some amount of CaSO4(s) in a closed container at 1600 K. 
Then which of the following may be correct option.     

 (A*) moles of CaO(s) will increase with the increase in temperature 
 (B) If the volume of the container is doubled at equilibrium then partial pressure of SO2(g) will change at  

new equilibrium. 
 (C*) If the volume of the container is halved partial pressure of O2(g) at new equilibrium will remain same 
 (D*) If two  moles of  the He gas is added at constant pressure then the moles of CaO(s) will increase.   

 2CaSO4(s)  2CaO(s) + 2SO2(g) + O2(g), H > 0 

 mijksDr lkE; CaSO4(s) dh dqN ek=kk dks ,d can ik=k esa 1600 K ij ysus ij izkIr gksrk gSA rc fuEu esa ls dkSulk 

dFku lgh gSA  

 (A*) CaO(s) ds eksy rki ds c<+us ds lkFk c<+rs gSA 

 (B) ;fn lkE; ij ik=k ds vk;ru ds nqxuk dj nsa rc u;s lkE; ij SO2(g) dk vkaf'kd nkc cny tk;sxkA 

 (C*) ;fn ik=k dk vk;ru vk/kk dj nsa rks u;s lkE; ij O2(g) dk vkaf'kd nkc leku jgsxkA  

 (D*) ;fn He xSl ds nks eksy fu;r nkc ij feyk nas rc CaO(s) ds eksy c<+ tk;saxsA 

Sol. (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  
 

17. The dissociation of phosgene, which occurs according to the reaction  
  COCl2 (g)  CO(g) + Cl2(g) 

 Is an endothermic process. Which of the following will increase the degree of dissociation of COCl2? 
 (A) Adding Cl2 to the system   (B*) Adding helium to the system at constant pressure 
 (C) Decreasing the temperature of the system (D*) Reducing the total pressure 

 QkWLthu dk fo;kstu fuEu vfHkfØ;k ds vuqlkj gksrk gS] 

 COCl2 (g)  CO(g) + Cl2(g), tks fd ,d Å"ek'kks"kh izØe gSA COCl2 ds fo;kstu dh ek=kk fuEu esa fdlds }kjk 

c<+sxhA  

 (A) fudk; eas Cl2 feykus ij   (B*) fLFkj nkc ij fudk; esa ghfy;e dks feykus ij   

 (C) fudk; ds rki dks de djus ij   (D*) dqy nkc dks de djus ij 

Sol. (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  
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PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

 
Read the following passage carefully and answer the questions.  

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

 
Comprehension # 1 

Le chatelier's principle 
 If a system at equilibrium is subjected to a change of any one of the factors such as concentration, 

pressure or temperature, the system adjusts itself in such a way as to nulify the effect of that change. 
 Change of pressure : If a system in equilibrium consists of gases, then the concentrations of all the 

components can be altered by changing the pressure. To increase the pressure on the system, the volume 
has to be decreased proportionately. The total number of moles per unit volume will now be more and the 
equilibirum will shift in the direction in which there is decrease in number of moles i.e., towards the 
direction in which there can be decrease in pressure . 

 Effect of pressure on melting point : There are two types of solids : 
(a)  Solids whose volume decreases on melting, e.g., ice, diamond, carborundum, magnesium nitride and 

quartz. 
 Solid (higher volume)  Liquid (lower volume)  

 The process of melting is facilitated at high pressure, thus melting point is lowered. 
(b)  Solids whose volume increase on melting, e.g., Fe, Cu, Ag, Au, etc. 
 Solid (lower volume)  Liquid (higher volume)  

 In this case the process of melting become difficult at high pressure; thus melting point becomes high. 
(c) Solubility of substances : When solid substance are dissolved in water, either heat is evolved 

(exothermic) or heat is absorbed (endothermic). 
 KCl + aq  KCl(aq) – heat 

 In such cases, solubility increase with increase in temperature. Consider the case of KOH; when this is 
dissolved, heat is evolved. 

 KOH + aq  KOH(aq) + heat 

 In such cases, solubility decrease with increase in temperature.  
(d) Solubility of gases in liquids : When a gas dissolves in liquid, there is decrease in volume. Thus, 

increase of pressure will favour the dissolution of gas in liquid.  

 

vuqPNsn # 1 

yh&'kkrsfy, fl)kUr 

 ;fn lkE; ij fdlh fudk; dh lkUnzrk] nkc vFkok rki esa ls dksbZ dkjd dk ifjorZu djs rks fudk; Lo;a dks bl rjg 

O;ofLFkr djsxk fd og izHkko de vFkok lekIr dj ldsA  

 nkc dk ifjorZu % ;fn ,d xSlh; fudk; lkE; ij gks rks nkc esa ifjorZu }kjk lHkh vo;oksa dh lkUnzrk,a izHkkfor gks 

ldrh gSaA tc fudk; ds nkc esa o`f) gksrh gSa] rks vk;ru esa Hkh mlh vuqikr esa deh gksxh] izfr bdkbZ vk;ru eksyksa dh 

dqy la[;k vc vf/kd gks tk;sxh rFkk lkE; ml fn'kk esa tk;sxk tgk¡ fd eksyksa dh la[;k de gksrh gks vFkkZr~ ml fn'kk 

esa tgk¡ vk;ru esa deh gks tkrh gSA 

 xyukad ij nkc dk izHkko % lekUr;% nks izdkj ds Bksl gksrs gSaA 

(a)  Bksl ftldks xfyr djus ij vk;ru ?kVrk gS mnkgj.k cQZ] ghjk] dkcksZj.Me~] eSXuhf'k;e] ukbVªkbM rFkk DokVZt  

 Bksl (mPp vk;ru)     nzo (fuEu vk;ru)  

 mPp nkc ij xyu dh izfØ;k ljy gks tkrh gS] blfy, xyukad ?kVrk gSA 

(b)  Bksl ftldks xfyr djus ij vk;ru c<+rk gSA mnk- Fe, Cu, Ag, Au, bR;kfnA 

 Bksl (fuEu vk;ru)     nzo (mPp vk;ru) 

 bl fLFkfr esa mPp nkc ij xyu dk izØe eqf'dy gks tkrk gS] blfy, xyukad c<+rk gSA 

(c) inkFkZ dh foys;rk % tc ty esa Bksl inkFkZ dks ?kksyk tkrk gSa rks ;k rks Å"ek fu"dkflr ¼Å"ek{ksih½ gksrh gS vFkok Å"ek 

vo'kksf"kr gksrh gSA 

 KCl + aq  KCl (tyh;) – Å"ek 
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 bl izdkj dh ifjfLFkfr;ksa esa rki c<+kus ij foys;rk c<+rh gSA (KOH dh fLFkfr esa] tc ;g ?kqyrk gS rc Å"ek 

fu"dkflr gksrh gSA) 

 KOH + tyh;   KOH(tyh;) + Å"ek 

 bu ifjfLFkfr;ksa esa] rkieku esa o`f) ds lkFk foys;rk de gksrh gSA  

(d) nzoksa esa xSlks dh foys;rk : tc nzo esa xSlks dks foys; fd;k tkrk gS rks vk;ru esa deh gksrh gSA vr% nkc esa o`f) ls nzo 

esa xSlksa dh foys;rk c<+rh gSA 
 

1. A gas 'X' when dissolved in water heat is evolved. Then solublity of 'X' will increase : 
 (A) Low pressure, high temperature  (B) Low pressure, low temperature 
 (C) high pressure, high temperature  (D*) high pressure, low temperature  

 ,d xSl 'X' tc ty esa feyk;h tkrh gS rks Å"ek fu"dkflr gksrh gS] rc 'X' dh foys;rk fuEu ij c<+sxh % 

 (A) de nkc] mPp rki ij    (B) de nkc] de rki ij  

 (C) mPp nkc] mPp rki ij    (D*) mPp nkc] de rki ij 

Sol. 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. Au(s)    Au()  
 Above equilibrium is favoured at : 
 (A) High pressure low temperature  (B) High pressure high temperature 
 (C*) Low pressure, high temperature  (D) Low pressure, low temperature 

 Au(s)    Au() 

 mijksDr lkE; ds fy, fuEu ifjfLFkfr;ka vuqdwy gksrh gSa % 

 (A) mPp nkc] de rki ij    (B) mPp nkc] mPp rki ij  

 (C*) de nkc] mPp rki ij    (D) de nkc] de rki ij  

Sol. 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.* For the reaction,  
1

2
N2(g) + 

1

2
O2(g)  NO(g) 

 If pressure is increased by reducing the volume of the container then : 
 (A*) Total pressure at equilibrium will change. 
 (B*) Concentration of all the component at equilibrium will change. 
 (C) Concentration of all the component at equilibrium will remain same 
 (D) Equilibrium will shift in the forward direction  

 vfHkfØ;k]  
1

2
N2(g) + 

1

2
O2(g)   NO(g) ds fy,] 

 ;fn ik=k ds vk;ru esa deh dj nkc dks c<+k;k tkrk gS rc % 

 (A*) lkE; ij dqy nkc ifjofrZr gksxk  (B*) lkE; ij lHkh vo;oksa dh lkUnzrk ifjofrZr gksxh 

 (C) lkE; ij lHkh vo;oksa dh lkUnzrk leku jgssxh (D) lkE;] vxz fn'kk dh vksj tk;sxk 

Sol. 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 
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Comprehension # 2 
 Effect of temperature on the equilibrium process is analysed by using the thermodynamics  
 From the thermodynamics relation  

  Gº = – 2.30 RT logk  .......... (1) Gº : Standard free energy change 

  Gº = Hº – TSº     .......... (2) Hº : Standard heat of the reaction. 
 From (1) & (2)  

  – 2.3 RT logk = Hº – TSº   Sº : Standard entropy change 

  logK = 
Hº Sº

2.3RT 2.3 R

 
    .......... (3) 

 Clearly if a plot of log k vs 1/T is made then it is a straight line having slope  = 
Hº

2.3 R


 

 and Y intercept = 
S

2.3 R

 
 

 If at temp. T1 equilibrium constant be k1 and at temperature T2 equilibrium constant be k2 then : 
 The above equation reduces to: 

  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) 

 Substracting (4) from (5) we get  

   
2

1 1 2

K Hº 1 1
log

K 2.30 R T T

 
  

 
 

 From the above relation we can conclude that the value of equilibrium constant increases with increase in 
temperature for endothermic reaction but value of equilibrium constant decreases with the increase in 
temperature for exothermic reaction. 

 

vuqPNsn # 2 

 lkE; voLFkk ij rki ds izHkko dk Å"ekxfrdh ds }kjk v/;;u fd;k tkrk gSA 

 Å"ekxfrdh lEcU/k ls&  

  Gº = – 2.30 RT logk  .......... (1) Gº : ekud eqDr ÅtkZ ifjorZu 

  Gº = Hº – TSº     .......... (2) Hº : vfHkfØ;k dh ekud Å"ek 

 (1) rFkk (2) ls 

  – 2.3 RT logk = Hº – TSº   Sº : ekud ,UVªksih ifjorZu  

  logK =  
Hº Sº

2.3RT 2.3 R

 
   .......... (3) 

 Li"V :i ls ;fn ,d xzkQ log k rFkk 1/T esa cuk;k tk;s rks ;g ,d lh/kh js[kk gksxh ftldk <+ky = 
H

2.3 R

 
  

 rFkk Y vUr% [k.M = 
S

2.3 R

 
 

 ;fn rki T1 ij lkE;oLFkk fLFkjkad k1 rFkk rki T2 ij lkE;oLFkk fLFkjkad k2 gks rks mijksDr lehdj.k fuEu :i esa 

fy[kh tk ldrh gS % 

  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) esa ls (4) dks ?kVkus ij  
2

1 1 2

K Hº 1 1
log

K 2.30 R T T

 
  

 
 

 fuEu lEcU/k ls ge fu"d"kZ fudkyrs gS fd lkE;oLFkk fLFkjkad dk eku rkieku esa o`f) ls Å"ek'kks"kh vfHkfØ;k ds fy;s 

c<+rk gS fdUrq lkE;oLFkk fLFkjkad dk eku Å"ek{ksih vfHkfØ;k ds fy;s rki c<+kus ls ?kVrk gSA 
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4. If standard heat of dissociation of PCl5 is 230 cal then slope of the graph of logk vs 
1

T
 is :  

 ;fn PCl5 ds fy;s ekud fo;kstu Å"ek 230 cal gks rks xzkQ logk rFkk
1

T
ds e/; <+ky gksxk %  

 (A) +50   (B*) – 50  (C) 10    (D) None  dksbZ ugha  

Sol.     Slope (<+ky) =
H

2.3 R

 
=

230

2.3 2



  = –50 

5. For exothermic reaction if S0 < 0 then the sketch of logk vs 
1

T
 may be : 

 ;fn Å"ek{ksih vfHkfØ;k ds fy;s S0 < 0 gks rks logk rFkk 
1

T
 ds e/; xzkQ gksxk % 

 (A)  (B*)    (C) 1/T

logk

  (D)  

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

2.3RT 2.3 R

 
    

 

6. If for a particular reversible reaction KC = 57 at 355ºC and KC = 69 at 450ºC then : 

 (A) H < 0  (B*) H > 0  (C) H = 0 (D) H whose sign can’t be determined 

 ;fn ,d fuf'pr mRØe.kh; vfHkfØ;k ds fy;s 355ºC ij KC = 57 rFkk 450ºC ij KC = 69 

 (A) H < 0  (B*) H > 0  (C) H = 0 (D) H ftldk fpUg irk ugha yxk ldrs gSA  

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

1 1 2

K Hº 1 1
log

K 2.30 R T T

 
  

 
  

Comprehension # 3 
 Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns of 

the following table. 

Equilibrium is a state in which there are no observable changes as time goes by. When a chemical reaction has 
reached the equilibrium state, the concentrations of reactants and products remain constant over time and there 
are no visible changes in the system. However, there is much activity at the molecular level because reactant 
molecules continue to from product molecules while product molecules react to yield reactant molecules. If a 
change is applied to the system at equilibrium, then equilibrium will be shifted in that direction in which it can 
minimise the effect of change applied and the equilibrium is established again under new conditions.  

Column-1 Column-2 Column-3 

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

1

2
 & Ptotal at equilibrium = 1 atm,  

KP  1  

(II) N2O4(g)  2NO2(g) (ii) KP > KC (T = 298k) (Q) 
On increasing temperature, yield of 
reaction increases  

(III) 2O3(g)  3O2(g) (iii) 
Degree of dissociation is 
not affected by pressure 

(R) 
On increasing pressure, vapour 
density of equilibrium mixture 
decreases 

(IV) 2HI(g)  H2(g) + I2(g) (iv) Mtheoritical  Mexperimental (S) Products are paramagnetic in nature   

 

vuqPNsn # 3 

 uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.7, Q.8 vkSj Q.9 ds mÙkj 

nhft;sA 

lkE; ,d ,slh O;oLFkk gS ftlesa le; xqtjus ds lkFk dkbZ izsf{kr ifjorZu ugh gksrk gSA tc ,d jklk;fud vfHkfØ;k 

lkE;koLFkk izkIr djrh gS] rks vfHkdkjd rFkk mRiknksa dh lkUnzrk;sa le; ds lkFk fu;r jgrh gS rFkk ;gk¡ ra=k esa n'̀; ifjorZu 

ugh gksrk gSA ;|fi] ;gk¡ vkf.od Lrj ij vf/kd fØ;k'khyrk gksrh gS D;ksafd vfHkdkjd v.kq fujUrj mRikn v.kq cukrs gSa tcfd 

mRikn v.kq fØ;k djds vfHkdkjd v.kqvksa dh yfC/k nsrs gSaA ;fn lkE; esa ra=k ij ifjorZu iz;qDr gksrk gS] rks lkE; ml fn'kk esa 

foLFkkfir gksxk ftlesa ifjorZu dk izHkko U;wure iz;qDr gks lds rFkk lkE; iqu% u;h ifjfLFkfr;ksa ds vUrxZr LFkkfir gksrk gS\  
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dkWye-1 dkWye-2 dkWye-3 

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

1

2
 rFkk PlkE; ij dqy nkc = 1 atm,  

KP  1  

(II) N2O4(g)  2NO2(g) (ii) KP > KC (T = 298k) (Q) rki c<+kus ij] vfHkfØ;k dh yfC/k c<+rh gSA 

(III) 2O3(g)  3O2(g) (iii) 
fo;kstu dh ek=kk nkc }kjk 

izHkkfor ugh gksrh gSA 
(R) 

nkc c<+kus ij] lkE; feJ.k dk ok"i ?kuRo ?kVrk 

gSA 

(IV) 2HI(g)  H2(g) + I2(g) (iv) MlS)kfUrd  Mizk;ksfxd (S) mRikn vuqpqEcdh; izd̀fr ds gksrs gSA 

 
7.*_ Incorrect combination is 

 xyr la;kstu gS% 

 (A) (I) (i) (p)  (B) (II) (ii) (Q)  (C*) (III) (iii) (Q)  (D*) (IV) (iv) (S)  
 
8._ Correct combination is 

 lgh la;kstu gS% 

 (A) (IV) (ii) (Q)  (B*) (III) (i) (S)  (C) (II) (iv) (R)  (D) (II) (iii) (S)  
 
9.*_  Correct combination is 

 lgh la;kstu gS% 

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

 

 

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

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

* Marked Questions may have more than one correct option. 

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

1. For a chemical reaction 3X(g) + Y(g)  X3Y(g), the amount of X3Y at equilibrium is affected by  

 (A*) temperature and pressure  (B) temperature only 
 (C) pressure only   (D) temperature, pressure and catalyst [JEE-1999, 2/80]  

 fdlh jklk;fud vfHkfØ;k ds fy, 3X(g) + Y(g)  X3Y(g), lkE; ij X3Y dh ek=kk izHkkfor gksxkA  

          [JEE-1999, 2/80]  

 (A*) rki vkSj nkc  (B) dsoy rki  (C) dsoy nkc  (D) rki] nkc vkSj mRizsjd 

Sol. 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. For the reversible reaction, N2 (g) + 3H2(g)   2NH3  at 500°C, the value of KP is 1.44 × 10–5 when 

partial pressure is measured in atmospheres. The corresponding value of KC, with concentration in mole 
litre–1, is 

 500°C ij fdlh mRØe.kh; vfHkfØ;k N2 (g) + 3H2(g)  2NH3  ds fy,] ;fn vkaf'kd nkc dks atm esa ukik tk, rks 

KP dk eku 1.44 × 10–5 gS rks KC dk laxr eku D;k gksxk ;fn lkUnzrk eksy@yhVj esa gSA  [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)








 

Sol. KP = KC (RT)ng   KC = 
5

P
ng 2

K 1.44 10

(RT) (0.082 773)



 





  

 

3. When two reactants, A & B are mixed to give products C & D, the reaction quotient Q, at the initial stages 
of the reaction.          [JEE-2000, 1/35] 

 (A) is zero     (B) decrease with time  
 (C) is independent of time     (D*) increases with time  
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 tc nks vfHkdeZd A o  B vkil esa feyk;s tkrs gS rks mRikn C o D curk gSA vfHkfØ;k dh izkjafHkd voLFkkvksa esa 

vfHkfØ;k xq.kkad Q gksxkA         [JEE-2000, 1/35] 

 (A) 'kwU;      (B) le; ds lkFk ?kVsxk 

 (C) le; ij fuHkZj ugha djsxk   (D*) le; ds lkFk c<+sxk 

Sol. QC = 
[C] [D]

[A] [B]
, < KC  

 QC with time ¼le; ds lkFk½    

 
4. At constant temperature, the equilibrium constant (KP) for the decomposition reaction N2O4  2NO2 is 

expressed by KP =
2

2

(4x P)

(1 x )
, where P = pressure, x = extent of decomposition. Which one of the following 

statements is true?        [JEE 2001, 1/35] 
 (A) KP increases with increase of P  (B) KP increases with increase of x 
 (C) KP increases with decrease of x  (D*) KP remains constant with change in P and x    

 fuf'pr rki ij fdlh fo?kVu vfHkfØ;k N2O4  2NO2  ds fy, lkE;koLFkk fLFkjkad (KP) dks bl izdkj iznf'kZr 

fd;k tkrk gSA KP = 
2

2

(4x P)

(1 x )
, tgk¡ P = nkc, x = fo?kVu dh ek=kk] fuEufyf[kr esa ls dkSulk dFku lR; gSA  

            [JEE 2001, 1/35] 

 (A) nkc c<+us ds lkFk KP c<+rk gSA    (B) x c<+us ds lkFk KP c<+rk gS 

 (C) x de gksus ds lkFk KP c<+rk gSA   (D*) P vkSj X ds ifjorZu ds lkFk KP fLFkj jgrk gSA  

Sol. (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. Consider the following equilibrium in a closed container    [JEE 2002, 3/90]  
   N2 O4 (g)   2NO2 (g) 

 At a fixed temperature, the volume of the reaction container is halved. For this change, which of the 

following statements holds true regarding the equilibrium constant (KP) and degree of dissociation ()?  

 (A) neither KP nor  changes   (B) both KP and  change 

 (C) KP changes, but  does not change  (D*) KP does not change but  changes  

 can ik=k esa fLFkr fuEufyf[kr lkE; ij fopkj djks     [JEE 2002, 3/90]  

   N2 O4 (g)  2NO2 (g) 

 fdlh fu'fpr rki ij vfHkfØ;k ik=k dk vk;ru vk/kk dj fn;k tkrk gSA bl ifjorZu ds fy, lkE;koLFkk fLFkjkad 

(KP) o fo;kstu dh ek=kk () dks ¼ds le{k½ ns[krs gq, dkSulk dFku lgh gksxk& 

 (A)  u rks KP ifjofrZr gksxk u gh    (B) KP vkSj  nksuksa ifjofrZr gksxsa 

 (C) KP ifjofrZr,  vifjofrZr    (D) KP vifjofrZr]  ifjofrZr 

Sol.   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. 

 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 
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 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.* The thermal dissociation equilibrium of CaCO3(s) is studied under different conditions. 
 CaCO3(s)   CaO(s) + CO2(g) 

 For this equilibrium, the correct statement(s) is (are) :   [JEE(Advanced)  2013, 3/120] 

 (A*) H is dependent on T 
 (B*) K is independent of the initial amount of CaCO3 
 (C) K is dependent on the pressure of CO2 at a given T 

 (D*) H is independent of the catalyst, if any 

 CaCO3 ¼Bksl½ ds Å"eh; fo?kVu dh lkE;koLFkk dk v/;;u fofHkUu voLFkkvksa esa fd;k x;kA 

 CaCO3(s)   CaO(s) + CO2(g) 

 bl lkE;koLFkk ds fy;s] lgh izdFku gS@gSa % 

 (A*) H ] rkieku ij fuHkZj djrk gSA 

 (B*) lkE;oLFkk fLFkjkad (K), CaCO3 dh izkjfEHkd ek=kk ij fuHkZj ugha djrk gSA 

 (C) K, fu;r rkieku ij CO2 ds nkc ij fuHkZj djrk gSA 

 (D*) H, mRizsjd ¼vxj gks½ ij fuHkZj ugha djrk gSA    [JEE(Advanced)  2013, 3/120] 

Sol. (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  

 
 Paragraph 1  
 Thermal decomposition of gaseous X2 to gaseous X at 298 K takes place according to the following 

equation : 
   X2(g)    2X(g) 

 The standard reaction Gibbs energy, rGº, of this reaction is positive. At the start of the reaction, there is 

one mole of X2 and no X. As the reaction proceeds, the number of moles of X formed is given by . Thus. 

equilibrium is the number of moles of X formed at equilibrium. The reaction is carried out at a constant total 
pressure of 2 bar. Consider the gases to behave ideally. (Given : R = 0.083 L bar K–1 mol–1)   

 vuqPNsn 1  

 298 K ij xSlh; (gaseous) X2 dk xSlh; X esa Å"ek&vi?kVu (thermal decomposition) fuEufyf[kr lehdj.k 

   X2(g)   2X(g) 

 ds vuqlkj gksrk gSA bl vfHkfØ;k dh ekud vfHkfØ;k fxCl ÅtkZ (standard reaction Gibbs energy), rGº, /kukRed 

gSA vfHkfØ;k ds izkjEHk esa X2 dk 1 eksy gS rFkk X ugha gSA tSls&tSls ;g vfHkfØ;k c<+rh gS] fufeZr X ds eksyksa dh la[;k 
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}kjk nh tkrh gSA bl izdkj] lkE;okLFkk ij fufeZr X ds eksyksa dh la[;k equilibrium gSA vfHkfØ;k 2 bar ds fLFkj dqy 

nkc ij dh tkrh gSA eku ysa fd xSlsa vkn'kZ O;ogkj djrh gSA (fn;k x;k gS : R = 0.083 L bar K–1 mol–1)   

 

8. The equilibrium constant Kp for this reaction at 298 K, in terms of  equilibrium , is  
[JEE(Advanced)  2016, 3/124] 

298 K ij bl vfHkfØ;k dk equilibrium  ds in esa lkE;oLFkk fLFkjkad (equilibrium constant) Kp D;k gksxk\  

 (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




 

Sol. 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 

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





 
 

  
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 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. The INCORRECT statement among the following, for this reaction, is   [JEE(Advanced)  2016, 3/124] 
 (A) Decrease in the total pressure will result in formation of more moles of gaseous X  
  (B) At the start of the reaction, dissociation of gaseous X2 takes place spontaneously  

 (C*) equilibrium  = 0.7    
(D) KC < 1 

bl vfHkfØ;k ds fy;s fueu esa lsa vlR; dFku gS     [JEE(Advanced)  2016, 3/124] 

 (A) dqy nkc ds ?kVus ds ifj.kke Lo:i xSlh; X ds vf/kd eksy cusaxs  

  (B) vfHkfØ;k ds izkjEHk esa xSlh; X2 dk fo;kstu Lor% izofrZr (spontaneously) gksrk gS 

 (C*) equilibrium  = 0.7    
(D) KC < 1 

Sol. (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) 

 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       
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 KP - KC(RT)ng.  (RT > 1)  

 KC = PK

RT
 

 KC < KP  So KC < 1  
 

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

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

 
1. Change in volume of the system does not alter the number of moles in which of the following equilibriums 

:fuEu esa fdl lkE; ds fy, vk;ru ifjorZu ls eksyksa dh la[;k izHkkfor ugha gksrh gSA  [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) 

Sol. 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. For the reaction CO (g) + (1/2) O2 (g)  CO2 (g), Kc/Kp is :   [AIEEE 2002, 3/225] 

 xSlh; izkoLFkk esa fuEufyf[kr vfHkfØ;k ds fy, CO (g) + (1/2) O2 (g)  CO2 (g), Kc /Kp gS % 

            [AIEEE 2002, 3/225] 
 (1) RT    (2) (RT)–1   (3) (RT)–1/2   (4*) (RT)1/2  

Sol. Kp = Kc (RT)n ; n  = 1 – 
1

1
2

 
 

 
 = 1 – 

3 1

2 2
  .   c

p

K

K
= (RT)1/2 .  

 
4. Consider the reaction equilibrium 

  2SO2 (g) + O2 (g)   2SO3 (g) ; H° = – 198 kJ. 

 On the basis of Le Chatelier’s principle, the condition favourable for the forward reaction is : 
           [AIEEE 2003, 3/225] 
 (1) lowering of temperature as well as pressure 
 (2) increasing temperature as well as pressure 
 (3*) lowering the temperature and increasing the pressure  
 (4) any value of temperature and pressure. 

 fuEu vfHkfØ;k lkE; ij fopkj djks 

  2SO2 (g) + O2 (g)  2SO3 (g) ; H° = – 198 kJ. 

 yh&'kkrsfy, fl)kUr ds vk/kkj ij vxz vfHkfØ;k ds fy, vuqdwy n'kk gksxh %  [AIEEE 2003, 3/225] 

 (1) rki rFkk nkc de djds     (2) rki rFkk nkc c<+kdj  

 (3*) rki de djds vkSj nkc c<+kdj   (4) rki rFkk nkc ds fdlh Hkh eku ij 

Sol. 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. For the reaction equilibrium, N2O4(g)  2NO2(g) the concentrations of N2O4 and NO2 at equilibrium are  

4.8 × 10–2 and 1.2 × 10–2 mol L–1 respectively. The value of Kc for the reaction is  [AIEEE 2003, 3/225] 

 vfHkfØ;k lkE; ds fy,] N2O4(g)  2NO2(g) lkE;oLFkk ij N2O4 vkSj NO2 dh lkUnzrk,a Øe'k% 4.8 × 10–2 vkSj                 

1.2 × 10–2 mol L–1 gSA vfHkfØ;k ds fy, Kc dk eku gksxk %    [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  

Sol. 
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 
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6. What is the equilibrium constant expression for the reaction :   [AIEEE 2004, 3/225] 
  P4 (s) + 5O2 (g)   P4 O10 (s) ?  

 vfHkfØ;k ds fy, lkE; dks fdl izdkj iznf'kZr djsxsa %     [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] 

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

4 2

[P O (s)]
K

[P (s)][O (g)]
    

 

 
 
7. For the reaction, CO(g) + Cl2 (g)   COCl2 (g) then Kp / Kc is equal to :  [AIEEE 2004, 3/225] 

 CO(g) + Cl2 (g)   COCl2 (g) vfHkfØ;k ds fy,] Kp / Kc dk eku leku gksxk % [AIEEE 2004, 3/225] 

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

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

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

c

K 1
(RT)

K RT

   

 

8. The equilibrium constant for the reaction,N2(g) + O2(g)  2NO(g) at temperature T is 4 × 10–4 . The 

value of Kc for the reaction, NO(g)  
1

2
N2 (g) + 

1

2
O2 (g) at the same temperature is:  

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

 N2 (g) + O2 (g)  2NO(g), bl vfHkfØ;k ds fy, rki T ij lkE; fu;rkad 4 × 10–4  gS fuEu vfHkfØ;k ds fy, 

leku rki ij Kc dk eku gksxk %    [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 

Sol. 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


     


 

 
9. For the reaction,  2NO2 (g)  2 NO(g) + O2 (g), 

 (KC = 1.8 × 10–6 at 184°C) 
 (R = 0.0831 kJ/(mol.K)) 
 When Kp and Kc are compared at 184°C it is found that :    [AIEEE 2005, 3/225] 
 (1) Whether Kp is greater than, less than or equal to Kc depends upon the total gas pressure 
 (2) Kp = Kc  
 (3) Kp is less than Kc  
 (4*) Kp is greater than Kc    

 vfHkfØ;k ds fy,] 2NO2 (g)  2 NO(g) + O2 (g), 

 (184°C ij KC = 1.8 × 10–6) 

 (R = 0.0831 kJ/(mol.K)) 

 184°C ij tc Kp rFkk Kc dh rqyuk dh xbZ rks ;g ik;k x;k fd %   [AIEEE 2005, 3/225] 

 (1) Kp dk eku Kc ls vf/kd] de rFkk leku gks ldrk gS rFkk ;g xSl ds dqy nkc ij fuHkZj djrk gSA  

 (2) Kp = Kc  

 (3) Kp dk eku Kc ls de gSA  

 (4*) Kp dk eku Kc ls vf/kd gSA 

Sol. Kp = Kc (RT)n  n = 3 – 2 = 1. 
 Kp = Kc (0.0821 × 457)1 . Kp > Kc. 
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10. The exothermic formation of ClF3 is represented by the equation Cl2(g)+3F2(g)  2ClF3(g); rH = –329 J 

which of the following will increase the quantity of ClF3  in an equilibrium mixture of Cl2, F2 and ClF3.  
           [AIEEE 2005, 3/225] 
 (1*) Adding F2      (2) Increasing the volume of container 
 (3) Removing Cl2     (4) Increasing the temperature  

 ClF3 dh Å"ek{ksih fuekZ.k dh lehdj.k fuEu iznf'kZr gS %  

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

 Cl2, F2 vkSj ClF3 ds ,d lkE; feJ.k esa fuEu esa ls dkSulk ClF3  dh ek=kk dks c<+k,xk& [AIEEE 2005, 3/225] 

 (1*) F2 feykus ij       (2) ik=k dk vk;ru c<+kus ij  

 (3) Cl2 fu"dkflr djus ij     (4) rkieku c<+kus ij  

 

Sol. 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 of̀) ;k vk;ru esa dehA 

 
11. An amount of solid NH4HS is placed in a flask already containing ammonia gas at a certain temperature at 

0.50 atm pressure. Ammonium hydrogen sulphide decomposes to yield NH3 and H2S gases in the flask. 
When the decomposition reaction reaches equilibrium, the total pressure in the flask rises to 0.84 atm? 
The equilibrium constant for NH4HS decomposition at this temperature is : [AIEEE 2005, 4½/225] 

 Bksl NH4HS dh ,d ek=kk dks ¶ykLd esa j[kk x;k gS ftlesa fuf'pr rki rFkk 0.50 atm nkc ij veksfu;k xSl gSA 

¶ykLd esa veksfu;e gkbMªkstu lYQkbM NH3 vkSj H2S xSl esa fo?kfVr gksrk gSA tc fo?kVu vfHkfØ;k lkE; dh vksj 

igq¡prh gS rks ¶ykLd esa dqy nkc 0.84 atm rd c<+ tkrk gSA blh rki ij  NH4HS fo?kVu ds fy, lkE;koLFkk 

fLFkjkad gksxk %         [AIEEE 2005, 4½/225] 

 (1*) 0.11  (2) 0.17   (3) 0.18   (4) 0.30 
Sol.   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. Phosphorus pentachloride dissociates as follows in a closed reaction vessel. 
   PCl5(g)  PCl3(g) + Cl2(g) 

 If total pressure at equilibrium of the reaction mixture is P and degree of dissociation of PCl5 is x, the 
partial pressure of PCl3 will be :       [AIEEE 2006, 3/165] 

 ,d cUn vfHkfØ;k ik=k esa QkWLQksjl isUVkDyksjkbM fuEu izdkj fo;ksftr gksrh gS % 

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

 ;fn vfHkfØ;k feJ.k dk lkE; ij dqy nkc P gS rFkk PCl5 dh fo;kstu dh dksfV x gS rks PCl3 dk vkaf'kd nkc gksxk % 

           [AIEEE 2006, 3/165] 

 (1*) 
x

x 1

 
 

 
P    (2) 

2x

1– x

 
 
 

 P  (3) 
x

x 1

 
 

 
 P  (4) 

x

1– x

 
 
 

 P 

Sol. 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. 
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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. The equilibrium constant for the reaction, SO3(g)  SO2(g) +
1

2
O2(g) is KC = 4.9 × 10–2. The value of 

KC for the reaction 2SO2(g) + O2(g)  2SO3(g) will be :   [AIEEE 2006, 3/165] 

 fuEu vfHkfØ;k] SO3(g)  SO2(g) +
1

2
O2(g) 

 ds fy;s lkE;oLFkk fLFkjkad KC = 4.9 × 10–2 gSA vfHkfØ;k 2SO2(g) + O2(g)  2SO3(g) ds fy;s Kc dk eku gksxkA 

          [AIEEE 2006, 3/165] 
 (1*) 416     (2) 2.40 × 10–3  (3) 9.8 × 10–2  (4) 4.9 × 10–2 

Sol. 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.  For the following three reactions a, b and c, equilibrium constants are given: 
 (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 

 Which of the following relations is correct ?     [AIEEE 2008, 3/105] 

 fuEu rhu vfHkfØ;kvksa a, b rFkk c ds fy, muds lkE; fLFkjkad fn, x, gSa : 

 (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 

 fuEu lEcU/kksa eas ls dkSulk lgh gS ?       [AIEEE 2008, 3/105] 

 (1) K2 K3 = K1   (2*) K3 = K1K2  (3) K3 K2
3 = K1

2   (4) 1 2 3K K K   

Sol. c = a + b 
 

15.  The equilibrium constants 
1

pK and
2

pK for the reactions X  2Y and Z  P + Q, respectively are in 

the ratio of 1 : 9. If the degree of dissociation of X and Z be equal then the ratio of total pressures at these 
equilibria is         [AIEEE 2008, 3/105] 

 X  2Y rFkk Z  P + Q vfHkfØ;kvksa ds fy, Øe'k% lkE;koLFkk fLFkjkadksa 
1

pK rFkk 
2

pK ds chp 1 : 9 dk 

vuqikr gSA ;fn X rFkk Z ds fo;kstu dh ek=kk,sa cjkcj gksa] rks bu lkE;koLFkk okyh vfHkfØ;kvksa esa dqy nkcksa ds chp 

vuqikr gSA 

           [AIEEE 2008, 3/105] 
 (1) 1 : 1    (2) 1 : 3   (3) 1 : 9    (4*) 1 : 36 
Sol.   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. A vessel at 1000 K contains CO2 with a pressure of 0.5 atm. Some of the CO2 is converted into CO on the 

addition of graphite. If the total pressure at equilibrium is 0.8 atm, the value of K is : 
           [AIEEE 2011, 4/120] 

 1000 K ij ,d ik=k esa  CO2 gS ftldk nkc 0.5 atm gSA xzsQkbV feykus ij dqN CO2] CO esa ifjofrZr gks tkrh gSA 

;fn lkE; ij dqy nkc 0.8 atm gks rks K dk eku gS :     [AIEEE 2011, 4/120] 

 (1*) 1.8 atm   (2) 3 atm  (3) 0.3 atm  (4) 0.18 
Sol. 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. The equilibrium constant (Kc) for the reaction N2(g) + O2(g)  2NO(g) at temperature T is 4× 10–4. The 

value of Kc for the reaction NO(g)  
1

2
N2(g) +

1

2
O2(g) at the same temperature is:[AIEEE 2012, 4/120] 

 vfHkfØ;k N2(g) + O2(g)  2NO(g) ds fy, T rki ij lkE; fLFkjkad Kc dk eku 4× 10–4  gSA mlh rki ij 

vfHkfØ;k] NO(g)  
1

2
N2(g) + 

1

2
O2(g) ds fy, Kc dk eku gksxk %   [AIEEE 2012, 4/120] 

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

Sol. 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. For the reaction 2(g) 2(g)
1

SO O
2

 3(g)SO , if KP = KC(RT)x where the symbols have usual meaning then 

the value of x is : (assuming ideality)             [JEE(Main) 2014, 4/120] 

 vfHkfØ;k] 2(g) 2(g)
1

SO O
2

  3(g)SO ds fy, KP = KC(RT)x gksxk tcfd lc lwpd v{kj lkekU; vFkZ j[krs gSa rks 

vkn'kZ:irk ekurs gq, x dk eku gksxk %               [JEE(Main) 2014, 4/120] 

 (1) –1   (2*) 
1

–
2

  (3) 
1

2
    (4) 1 

Sol. Kp = Kc   gn
RT


 

 ng = –
1

2
  

 
19. The standard Gibbs energy change at 300 K for the reaction 2A  B + C is 2494.2 J. At a given time, 

the composition of the reaction mixture is [A] =
1

2
, [B] = 2 and [C] =

1

2
. The reaction proceeds in the :  

[R = 8.314 J/K/mol, e = 2.718]                [JEE(Main) 2015, 4/120] 
 (1) forward direction because Q > KC  (2*) reverse direction because Q > KC 

 (3) forward direction because Q < KC  (4) reverse direction because Q < KC 
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 300 K ij vfHkfØ;k 2A  B + C dh ekud fxCt ÅtkZ 2494.2 J gSA fn, x, le; esa vfHkfØ;k feJ.k dk la?kVu 

[A] =
1

2
, [B] = 2 vkSj [C] = 

1

2
gSA vfHkfØ;k vxzflr gksrh gS : [R = 8.314 J/K/mol, e = 2.718] 

                    [JEE(Main) 2015, 4/120] 

 (1) vxz fn'kk esa D;ksafd Q > KC   (2*) foijhr fn'kk esa D;ksafd Q > KC    

 (3) vxz fn'kk esa D;ksafd Q < KC   (4) foijhr fn'kk esa D;ksafd Q < KC 

Sol. 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. The equilibrium constant at 298 K for a reaction A + B  C + D is 100. If the initial concentration of all 

the four species were 1 M each, then equilibrium concentration of D (in mol L–1) will be :  
          [JEE(Main) 2016, 4/120] 

 rkieku 298 K ij] ,d vfHkfØ;k A + B  C + D  ds fy, lkE; fLFkjkad 100 gSA ;fn izkjfEHkd lkUnzrk lHkh pkjksa 

Lih’'kht esa ls izR;sd dh 1 M gksrh] rks D dh lkE; lkUnzrk (mol L–1 esa) gksxh % [JEE(Main) 2016, 4/120] 

 (1) 0.818  (2*) 1.818  (3) 1.182  (4) 0.182 
Sol.  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. Which of the following lines correctly show the temperature dependence of equilibrium constant, K, for an 

exothermic reaction ?          [JEE(Main) 2018, 4/120] 

 ,d Å"ek{ksih vfHkfØ;k ds fy, fuEu esa ls dkSu lh js[kk lkE;fLFkjkad] K, dh rki ij fuHkZjrk dks lgh :i ls iznf'kZr 

djrk gS \         [JEE(Main) 2018, 4/120] 

ln K 

(0, 0 ) 

A 

C 

D 

B 

 

                                 

 
1

T K

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

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

Sol. (A & B) 

 nK = nA – 
H 1

R T


   

 Slope (<ky) = – 
H

R


; H = –ve 
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ONLINE JEE-MAIN 
 

1. At a certain temperature, only 50% HI is dissociated into H2 and I2 at equilibrium. The equilibrium constant 
is:        [JEE(Main) 2014 Online (09-04-14), 4/120] 

2HI(g)  H2(g) + I2(g)   
 ,d rki fo'ks"k lkE; ij dsoy 50% HI, H2 vkSj I2 esa foHkkftr gksrk gSA lkE; fLFkjkad dk eku gksxk&  

        [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. What happens when an inert gas is added to an equilibrium keeping volume unchanged ?   
                  [JEE(Main) 2014 Online (12-04-14), 4/120] 
 (1) More product will form     (2) Less product will form  
 (3) More reactant will form     (4*) Equilibrium will remain unchanged  

 lkE; j[kus okys vk;ru dks vifjofrZr j[kus okyh fLFkfr esa ,d vfØ; xSl Mkyus ij D;k gksxk \  

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

 (1) vf/kd fØ;k Qy izkIr gksxkA    (2) de fØ;k Qy izkIr gksxkA  

 (3) vf/kd vfHkfØ;k gksxhA     (4*) lkE; vifjofrZr jgsxkA  
 

3. For the decomposition of the compound, represented as NH2COONH4(s)  2NH3(g) + CO2(g) the  

Kp =  2.9 × 10–5 atm3. If the reaction is started with 1 mol of the compound, the total pressure at equilibrium 
would be :             [JEE(Main) 2014 Online (19-04-14), 4/120] 

 vfHkfØ;k NH2COONH4(s)  2NH3(g) + CO2(g) ls lwfpr ;kSfxd ds fo;kstu ds fy;s Kp =  2.9 × 10–5 atm3 

gksrk gSA ;fn vfHkfØ;k dks ;kSfxd ds 1 eksy ls vkjEHk fd;k tk;s rks lkE; voLFkk esa ldy nkc dk eku gksxk&    

       [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. Gaseous N2O4 dissociates into gaseous NO2 according to the reaction N2O4(g)  2NO2(g) at 300 K and 

1 atm pressure, the degree of dissociation of N2O4 is 0.2. If one mole of N2O4 gas is contained in a vessel, 

then the density of the equilibrium mixture is :  [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 

 xSlh; N2O4, xSlh; NO2 esa vfHkfØ;k N2O4(g)  2NO2(g) ds vuqlkj fo;ksftr gksrk gSA 300 K rki o 1 atm nkc 

ij N2O4 ds fo;kstu dh ek=kk 0.2 gSA ;fn 1 eksy N2O4 xSl ik=k esa mifLFkr gS rks lkE; feJ.k dk ?kuRo gksxk % 

       [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 

Sol. 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. The increase of pressure on ice  water system at constant temperature will lead to : 

         [JEE(Main) 2015 Online (11-04-15), 4/120] 
 (1) a decrease in the entropy of the system (2) an increase in the Gibbs energy of the system  
 (3) no effect on the equilibrium   (4*) a shift of the equilibrium in the forward direction 

 fu;r rki ij cQZ  ty ra=k ij nkc esa o`f) ij gksxk %  [JEE(Main) 2015 Online (11-04-15), 4/120] 

 (1) fudk; dh ,UVªksih esa deh   (2) fudk; dh fxCl ÅtkZ esa o`f) 

 (3) lkE; ij dksbZ çHkko ugha    (4*) lkE; vxz fn'kk esa foLFkkfir gksxk 

Sol. 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. A solid XY kept in an evacuated sealed container undergoes decomposition to form a mixture of gases X 
and Y at temperature T. The equilibrium pressure is 10 bar in this vessel. KP for this reaction is : 

         [JEE(Main) 2016 Online (10-04-16), 4/120] 
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 ,d Bksl XY dks fuokZr ;qDr cUn ik=k esa j[kus ij fo?kfVr gksdj X rFkk Y xSlksa dk T rkiØe ij feJ.k cukrk gSA 

bl ik=k esa lkE; nkc 10 ckj gSA bl vfHkfØ;k ds fy, KP gS %  [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1*) 25   (2) 5   (3) 10   (4) 100 
Sol.   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. The following reaction occurs in the Blast Furnace where iron ore is reduced to iron metal : 

 Fe2O3(s) + 3CO(g)  2Fe() + 3CO2(g) 

 Using the Le Chatelier’s principle, predict which one of the following will not disturb the equilibrium ? 
         [JEE(Main) 2017 Online (09-04-17), 4/120] 
 (1*) Addition of Fe2O3 (2) Removal of CO2 (3) Removal of CO (4) Addition of CO2 

 fuEu vfHkfØ;k okR;k Hkêh esa gksrh gS ftlesa vk;ju v;Ld vipf;r gksdj vk;ju /kkrq cukrk gSA 

 Fe2O3(s) + 3CO(g)  2Fe() + 3CO2(g) 

 ykFkkrsfy, fu;e dk mi;ksx djrs gq, crkb;s fd fuEu esa ls dkSulk lkE; dks foLFkkfir ugha djsxkA 

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

 (1*) Fe2O3 dks feykuk (2) CO2 dks fudkyuk (3) CO dks fudkyuk (4) CO2 dks feykuk 

Sol. 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. In which of the following reactions, an increase in the volume of the container will favour the formation of 
products ? 

 fuEu vfHkfØ;kvksa esa ls fdlesa ik=k ds vk;ru esa o`f) mRikn cuus esa vuqdwy iM+sxh\ 

        [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) 

Sol. 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. At a certain temperature in a 5 L vessel, 2 moles of carbon monoxide and 3 moles of chlorine were 

allowed to reach equilibrium according to the reaction, 

  CO + Cl2 

 
 COCl2  

 At equilibrium if one mole of CO is present then equilibrium constant KC for reaction is :    
        [JEE(Main) 2018 Online (15-04-18), 4/120] 

 ,d fn;s gq, rki ij] 5 L ds ik=k esa 2 eksy dkcZu eksuksDlkbM rFkk 3 eksy Dyksjhu dks vfHkfØf;r djkds fuEUu izdkj 

ls lkE; ij yk;k tkrk gS] 

  CO + Cl2 

 
 COCl2 

 lkE; ij ;fn CO dk ,d eksy mifLFkr gks rks vfHkfØ;k dk lkE; fLFkjkad (Kc) gksxk % 

        [JEE(Main) 2018 Online (15-04-18), 4/120] 
 (1) 2   (2*) 2.5   (3) 3   (4) 4 
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Sol.   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. At 320 K, a gas A2 is 20 % dissociated to A(g). The standard free energy change at 320 K and 1 atm in J 

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

 320 K ij] ,d xSl A2 dk 20 %, fo;ksftr gksdj A(g) curk gSA 320 K rFkk 1 atm ij J mol–1 esa ekud eqDr ÅtkZ 

ifjorZu yxHkx gksxh & (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  
Sol. 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
  

 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. The gas phase reaction 2NO2(g)  N2O4(g) is an exothermic reaction. The decomposition of N2O4, in 
equilibrium mixture of NO2(g) and N2O4(g), can be increased by : 

        [JEE(Main) 2018 Online (16-04-18), 4/120] 
 (1*) addition of an inert gas at constant pressure. 
 (2) lowering the temperature 
 (3) increasing the pressure 
 (4) addition of an inert gas at constant volume. 

 xSl izkoLFk vfHkfØ;k 2NO2(g)  N2O4(g) ,d Å"ek&{ksih vfHkfØ;k gSA NO2(g) rFkk N2O4(g) ds lkE; feJ.k esa N2O4  

dk fo?kVu fuEu ls c<+ ldrk gS & 

 (1*) fu;r nkc ij ,d vfØ; xSl Mkyus ls  (2) rki dks de djus ls 

 (3) nkc dks c<+kus ls    (4) fu;r vk;ru ij ,d vfØ; xSl Mkyus ls 

Sol. 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  
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12. Consider the following reversible chemical reactions : 

 fuEu mRØe.kh; vfHkfØ;kvksa ij fopkj djsa% 

  A2(g) + B2(g) 
 K1 

 2AB(g)  ……(1)  

   6AB(g) 
 K2 

 3A2(g) + 3B2(g)   ……(2) 

 The relation between K1 and K2 is :    [JEE(Main) 2019 Online (09-01-19), 4/120] 

 K1 ,oa K2 ds chp laca/k gS%     [JEE(Main) 2019 Online (09-01-19), 4/120] 

(1) K1K2 = 
3

1
     (2*) K2 = K1

–3   (3) K1K2 = 3    (4) K2 = K1
3 

Sol. (2) = 3 × (–(1))  

   K2 = 

3

1K

1










  K2 = K1

–3  

 
13. The values of KP/KC for the following reactions at 300 K are, respectively : (At 300 K, RT = 24.62 dm3 atm 

mol–1)  

 300 K ij] fuEu vfHkfØ;kvksa ds fy, KP/KC ds eku Øe'k% gksaxs (300 K ij 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   

Sol. 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. 5.1 g NH4SH is introduced in 3.0 L evacuated flask at 327°C. 30% of the solid NH4SH decomposed to NH3 
and H2S as gases. The Kp of the reaction at 327°C is (R = 0.082 L atm mol–1K–1, molar mass of S = 32 g 
mol–1, molar mass of N = 14 g mol–1)   [JEE(Main) 2019 Online (10-01-19), 4/120] 

 5.1 xzke NH4SH dks 327°C ij 3.0 L ds ,d fjDr fd;s x;s ¶ykLd eas Mkyk tkrk gSA 30%  Bksl NH4SH, NH3 rFkk 

H2S xSlksa esa vi?kfVr gks tkrk gSA 327°C ij bl vfHkfØ;k dk Kp gS% (R = 0.082 L atm mol–1 K–1, eksyj nzO;eku S 

= 32 xzke mol–1, eksyj nzO;eku 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   

Sol. 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.  Consider the reaction, N2(g) + 3H2(g)  2NH3(g). The equilibrium constant of the above reaction is KP. 

If pure ammonia is left to dissociate, the partial pressure of ammonia at equilibrium is given by (Assume 

that 
3NH totalp p  at equilibrium)   [JEE(Main) 2019 Online (11-01-19), 4/120] 
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fuEufyf[kr vfHkfØ;k ij fopkj dhft,% N2(g) + 3H2(g)  2NH3(g) 

mi;qZDr vfHkfØ;k dk lkE; fLFkjkad KP gSA ;fn fo'kq) veksfu;k dks fo;ksftr gksus fn;k tkrk gS] rks lkE;koLFkk ij 

veksfu;k dk vkaf'kd nkc gS % (eku yhft, lkE;koLFkk ij 
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
 

Sol. 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
   

 

16. In a chemical reaction, A + 2B 
 

K 
 2C+D, the initial concentration of B was 1.5 times of the 

concentration of A, but the equilibrium concentrations of A and B were found to be equal. The equilibrium 
constant (K) for the aforesaid chemical reaction is :  [JEE(Main) 2019 Online (12-01-19), 4/120] 

 ,d jklk;fud vfHkfØ;k] A + 2B 
 

K 
 2C+D esa] B dh izkjfEHkd lkUnzrk A dh 1.5 xquk Fkh ysfdu A rFkk B dh 

lkE; lkUnzrk;sa cjkcj ikbZ xbZA mijksDr vfHkfØ;k ds fy, lkE; fLFkjkad (K) gksxk %  

        [JEE(Main) 2019 Online (12-01-19), 4/120] 
 (1) 16   (2) 1   (3) 1/4   (4*) 4 
Sol.   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)
   
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17. Two solids dissociate as follows  

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

1
  

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

2
  

 The total pressure when both the solids dissociate simultaneously is :  
        [JEE(Main) 2019 Online (12-01-19), 4/120] 

 nks Bksl fuEu izdkj fo;ksftr gksrs gSa  

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

1
  

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

2
  

 tc nksuksa Bksl ,d gh lkFk fo;ksftr gksa rks dqy nkc gksxk %  [JEE(Main) 2019 Online (12-01-19), 4/120] 

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

Sol. 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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