
 
A + B ––> C + D



A + B   C + D

C, D A, B 
A, B, C, D  


*       


  0OC 
7.1   




7.1.1.  


  


* 
* 

7.1.2   


  


  


7.1.3. 

 


S  S

 (rombic) (Mooclinic)

7.1.4.  


I2  I2
( 

   

A + B  C + D
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* 
* Kp, Kc (ie Keq) 
* Kq > 1 
* Keq 
* 
* Kp 

   Kp 
   
   
 

 
  

 Cm  (or)  Cm

 
aA + bB + cC + .......... –> 
rf = Kf [A]a [B]b [C]c .......... .

 

 

  

 

  mol / dm3

 Kc :

   
   
C DKf

Kc
Kr A B

 

 

   
   

C D

ba

C D
Kc

A B


Kp

.

.

d d

a b

PC PD
Kp

PA PB


 

aA + bB + cC ........    lL + mM + nN ............ .

l m n

a b c

[1] [M] [N]
Q

[A] [B] [C]


 

Case : 1 Ø = Kc

Case : 2 a) Ø < Kc : 

ie rf  > rb

Case : 2 b) Ø > Kc  rb > r
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 Kp, Kc

Kp = Kc (RT)ng

ng 

O Kp = Kc

+Ve Kp > Kc

– Ve Kp > Kc

Kc n  ie (mol / lit)ns

ng = 0 Kp = Kc 

K >>  1 

K<< 1 

 
x  = 




* 

* x = 1.0

* x = 

Kp, Kc =

N2(g) + O2(g)    2NO(g) N2(g) + 3H2(g)   2NH2(g)

 a b 0 1 3 0

 (a – x) (b – x) 2x (1 – x) (3 – 3x) 2x

 (a + b) 1 – x + 3 – 3x + x = 4  –  2x


a x

v

 b x

v

 2x

v

1 x

v

 3 3x

v

 2x

v


a x

a b




b x

a b




2x

a b
1

4 2

x

x




3 3

4 2

x

x




2

4 2

x

x


a x

P
a b

 
  

b x
P

a b

 
  

2x
P

a b

 
  


1

4 2

 
  

x
P

x

3 3

4 2

x
P

x

 
  

2

4 2

x
P

x

 
  

Kp Kp =    
2

4x

a x b x   

2 2

4

4

27 1

x V
Kp

x




Kc Kc =     
24x

a x b x  Kc = 
 

 

22

4 2

16 2

27 1

x x

x P





  
3000K  CO2,  CO,  O2    

0.6, 0.4,  0.2 
 Kp 

2CO2   2CO + O2

 Kp, Kc  
 Kc (R = 0.082 Lit atm K–1mol–1)
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2 2

2

2

2

2

0.4 0.2

0.6

O
P X PO X

Kp
PCO

  = 8.89 x 10–2 atm

 Kp = Kc (RT)ng

ns = 2 + 1 – 2 = 1

Kg = Kc(RT)1


2

48.89 10
3.61 10

0.082 3000




  
Kp X

Kc X moleCl
RT X

  
  

1) H2(g) + I2(g)   2HI(g)

2) N2(g)  + 3H2(g)   2NH2(g)

3.OH3COOC2H5(aq) + H2O(l)   CH5COOH(aq) + C2H5.OH(aq)



4Fe3+
(aq) + SCN–

(aq)  Fe (SCN)2+
(aq)

 

 3 2( ) ( )5( )


s gs
PCl PCl Cl  ( )2 2lH O H O



 Kp, Kc :



12

1

2

1 2

2.303log
T TK H

K R T T

 
   

 
H = 0 : 

2.303 log 
2

1

K

K  = 0 
2

1

K

K  = 1 K2 = K1 

H = +Ve

2

1

2.303log
K

Ve
K

 

(or) 10g K2 > 10g K, (or) K2 > K1  

H = –Ve

2.303 10g = –Ve

10g K2 < 120g K1    (or)   K1 > K2 
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2SO3   2SO2 + O2

KC1 = 

2

2

3

2
2

SO O

SO

     

  
 –––> (1)

SO3  SO2 + 1/2 O2

KC2 =  3

1/2

2 2
SO O

SO

     
–––> (2)

(2) 

KC2
2=

3

2

2 2
2

SO O

SO

     

 
 

 (3)


KC1 = KC2

2

KC2 =  
1

KC

Kc KC2

KC KCn



1
Kc

Kc




N2 + 2O2   2NO2   KC

 N2 + O2   2NO   K1

 2NO + O2   2NO2   K2

Kc = K1 X K2

  Kc

1. aA  + bB   cC + dD Kc

2. cC + dD   aA + bB
1 1

Kc
K


3. naA + nbB   vncC + ndD 11Kc nK

 
1.56 HI 0.22 H2 0.22 I2 



H2 + I2    2HI

 0.22 0.22  1.56

   
   1

2 2

2 2

1.56
50.28

0.22 0.22

HI
K

H I
  
      
HI 

2HI    H2 + I2  2
2 2

2
1

1 1
0.0198

50.28

H I
K

KHI
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N2 H2 0.25% N2 NH3 



N2 + 3H2  2NH3 Kc Kc 

  

 N2    + 3H2      2NH3

t = 0  1 3 0

t = teq (1 - 0.0025) 3.3 (0.0025) (2x0.0025)

= 0.9975  = 2.9925 = 0.005

 
   

3
1 3

4

22

4
3

2 2

0.005/

0.9875/ 4 2.9925/

   
      

NH
K

N H

= 1.49 X 10–5 l2 mol–2

2 2 3

1 3

2 2
 N H NH

2

3
2 3/2

2 2

1/2

NH
K

N H

  
      

2

2

32 5 2
2 3

2 2

1
1.49 10

NH
K K X L mol

N H

     
      

2 2
2

5 21.49 10K X L mol 

2 3
2

5 2 11.49 10 3.86 10   K X L mol X Lmol

  
1395 Ka 2N 

2H2O    2H2 + O2 K1 = 2 X 10–13

2CO2   2CO + O2 K2 = 1.4 X 10–12

1395 K H2 + CO2   H2O + CO Kc 

2H2O   2H2 + O2 K1 = 2.1  X 10–13

1 12
1 13

1

1 1
4.76 10

2.1 10
K X

K X
  (1)

H2 + 
1

2
O2   H2O.

1
1

1 12 6
1

4.76 10 2.18 10K K X X 
2CO2   2CO + O2 K2 = 1.4 X 10–12

2   CO2   CO + 1/2 O2

12

2

1 6
2

1.4 10 1.1832 10K K X X   (2)

(1) + (2) 

CO2 + H2   H2O + CO

K = K1
1 X K2

1 = 2.18 X 106 X 1.1832 X 10–6

= 2.58
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* 
*   


*  
* 
* 


* 

*  


*   
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 FeO
(S)

 + CO
(g)

   Fe
(S)

 + CO
2(g)

 

a) Kp = Kc b) Kp > Kc c) Kp < Kc d) 

 

1) 9cm–3 2) mol cm–2 3) mol dm–3 4) 

 Kp Kp1 T
1
 T

2
 

T
1
 T

2
 



1) Kp > Kp1 2) Kp < Kp1 c) Kp = Kp1 d) Kp = 1

p

1

K

4. N
2(g)

 + 3H
2(g)

   2NH
3(g)

 - 400 K Kp 1.64 x 10–4 Kp, Kc 

NH
3
(g)   1/2N

2(g)

+ 3/2 H2
(g) 

a) 6.1 x 10+3, 2.38 b) 6.82 x 10–5, 5.72 c) 7.82x10–2, 3.752 d) 78.10, 2.38

5. 600 K         Kc  

4NH3(g)
 + 5 O2(g)

   4NO + 6H
2
O

(g)

a) (mol dm–3)–1 b) (mol dm–3) c) (mol dm–3)10 d) (mol dm–3)–9

6. 

a) K = 102 b) K = 10–2 c) K = 1 d) K = 0

7. 

a)   b) N
1
 + O

2
 2NO

c) CH
3
COOH + C

2
H

5
OH   CH

3
COO C

2
H

5
 + H

2
Od) 2HI   H

2
 + I

2

8. 

a) CaCO3(s)
  CaO

(s)
 + CO2(g)

b) NH
4
 HS

(s)
   NH3(g)

+ H
2
S

(g)

c) Fe3+

(aq)
 + SCN–

(aq)
   [Fe(SCN)]2+

(aq)

9. N
2
+3H

2
   2NH

3
 

a)  b) 

c)  d) 

 N
2
 + 3H

2
   2NH

3
 Kc Kc1



a) Kc1 =
1

2K c
b) Kc1 = (Kc)2 c) K1c =

1

Kc
d) Kl =

1

nKc

11. H
2(s)

 + I
2(g)

   2HI Kc 700K 

a)  b) 

c)  d) 

 A + 2B   3C A, B, C 

Kc 

a) 0.5 b) 3.5 c) 1.25 d) 6.75

13. H
2
 + I

2
    2HI HI 

a)  b)  c)  d) 
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 PCl
5
 (PCl

5
   PCl

3
 + Cl

2
) 

PCl
5
 

a) 2.35  b)  c)  d) 

 

a) PCl
5(g)

  PCl
3(g)

 + Cl
2(g)

b) H
2(s)

 + I
2(s)

   2HI
(s)

c) O
2(g)

 + 2SO
2
   2SO

3(g)
d) NH

4
 Cl

(s)
   NH

3(s)
 + HCl

(s)

16. 730K H
2
+I

2
   2HI Kp = 9 Kc

a) 24.5 b) 36.82 c) 4.9 d) 49.

17. A+B   C+D + 



a) b) c) d) 

 aA + bB   cC + dD Q Kc 10–8, 108 

a)  b) 

c)  d) 

 N
2
 H

2
 N

2
 + 3H

2
   2NH

3
) 

N
2
 Kc 

a) 1.2 dm6 mol–2 b) 0.12 dm6 mol–2 c) 4.5dm6 mol–1 d) 4.5 dm6 mol–2

20. N
2(g)

 +3 H
2(g)

   2NH
3(s) 

Kp 41 atm–1 400k 1/2 N
2
 + 

3

2
N

2
  NH

3
 

Kc 

a) 210.3 b) 6.9X103 c) 0.195 d) 6.25X10–3

21. Kp N
2
 + 3H

2
   2NH

3
 1.64x10–4 400oC 

500oC 0.44x10–4 NH
3
 

a) 12.57 K Cal mol–1 b) –12.57 K Cal mol–1 c) 7.2 K Cal mol–1 d) 8.72 K.Cal mol–1

22. PCl
5
 

a)  b) 

c)  d) 

 

a) 2SO
2(g)

 +O
2(g) 

  2SO
3(g)

b) Fe
(s)

 + S
(s)

   FeS
(s)

c) N
2(g)

 + 3H
2(g)

   2NH
3(g)

d) N
2(g)

 + O
2(g)

   2NO
(g)

24. 64g HI 2 lit 

a) 2 b) 1 c) 5 d) 0.25

25. 

a) 2HI   H
2
 + I

2
b) PCl

5
   PCl

3
 + Cl

2
c) Water   ICE  d) Ca CO

3
  Ca O + CO

2

26. Kc 



a) 0.28 b) 28 c) 0.028 d) 280

27. Kp/Kc T SO
2
 + 1/2 O

2
   SO

3

a) (RT)
1/2 b) RT c) (RT)

–1/2 d) 1/RT
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28. 27OC Kp PCl
5
   PCl

3
 + Cl

2
 Kc 

a) 1 b) 0.65 c) 0.2 d) 0.026

29. 1 H
2
 I

2
 1.48 HI Kc 

a) 16 b) 32 c) 8 d) 24

30. 

a) 
PV

RT
b) 

P

RT
c) 

RT

P
d) 

n

V
RTT

31. N
2
 + 3H

2
   2NH

3
 K

1      
      N

2
 + O

2
    2NO K

2

H
2
 + 1

2
 O

2
   H

2
O K

3   
 K 2NH

3
 + 5

2
 O

2
 K      2NO + 3H

2
O 

a) K
2
 K

3

3/K
1

b) K
2
 K

3
/K

1
c) K

2

3K
3
/ K

1
d) K

1
K

3 
3/K

32. SO
2
 + 1

2
 O

2
   SO

3
 Kp = Kc (RT)T)x x 

a) –1 b) – 1
2

c) 1
2

d) 1

33. H
2
 + I

2
   2HI k 2HI   H

2
 + I

2
 

2H
2
 + 2I1

2
   4HI 

a) 1
k

, k2 b) K2, 1
k

c) K2, 1
3k

d) K4, 1
k

34. K
1
, K

2
 K 

a) K
1
 x K

2
b) K

1
 – K

2
c) 1

2

K
K d) 

1

1

2

2

K K

K K




35. C
(s)

 + H
2
O

(g)
   CO

(g)
 + H

2(g)
 

a)  b) 

c) H
2
  d) 

 2A + B   C Kp 

a) atm–2 b) atm–3 c) atm–1 d) 

 NO
2
 0oC 



a) NO
2

b) N
2
O c) N

2
O

4
d) N

2
O

5

38. NH
4
 HS NH

4
 HS   NH

3
 + H

2
S P atm,

Kc

a) P atm b) P2 atm2 c) P2/4 atm2 d) 2p atm

39. 2x + y   2z + 80 KCal Z 



a) 1000 atm, 200OC b) 500 atm, 200OC c) 1000 atm, 100O C d) 500 atm, 100OC

40.  

a)  b) 
c)  d) 
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 PCl
5
   PCl

3
 + Cl

2
 PCl

5
, PCl

3
 Kc 

Cl
2
 

a) 2.0 b) 1.5 c) 1.0 d) 0.5

42. N
2
 + 3H

2
   2NH

3
 Q =

2
3

3
3 3

[NH ]

[N ] [H ]
 



a)  = Kc b)  < Kc c)  > Kc d)  = O’

43. 

Keg. 

a) 0.5 b) 1.5 c) 2.5 d) 2.0

44. N
2
 + 3H

2
    2NH

3
 – K

2N
2
 + 6H

2
  4NH

3
 – K1

.
 = ?

a) K2 b) K c) 
1

K
d) 2

1
K

45. NH
3
 N

2
 + 3H

2
   2NH

3
 



(3)
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