
     

 Chemistry dh og 'kk[kk ftlesa dh og 'kk[kk ftlesa dh og 'kk[kk ftlesa dh og 'kk[kk ftlesa 
mechanism    dk v/;;u fd;k tkrk gSAdk v/;;u fd;k tkrk gSAdk v/;;u fd;k tkrk gSAdk v/;;u fd;k tkrk gSA

Rate of Reaction

Definition-    
 bdkbZ le; esa reactants

change; rate of 
 

 le; esa o`f) ds lkFk 

dh conc
n
 vf/kd gksrh tkrh gSA

 

 

 Time rFkk Rate of reactions

                              

  

dh og 'kk[kk ftlesa dh og 'kk[kk ftlesa dh og 'kk[kk ftlesa dh og 'kk[kk ftlesa Chemical Rx
ns    

dk v/;;u fd;k tkrk gSAdk v/;;u fd;k tkrk gSAdk v/;;u fd;k tkrk gSAdk v/;;u fd;k tkrk gSA    

Rate of Reaction 

reactants ;k products dh 
 reactions dgykrh gSA 

le; esa o`f) ds lkFk reactants dh conc
n de o 

vf/kd gksrh tkrh gSA 

 

 

 

Rate of reactions esa graph [khapus ij &

 

 

    dh dh dh dh rate o o o o 

dh conc
n esa 

de o products 

[khapus ij &  



 Conc
n
 esa change o le; esa change dks Øe'k% ∆c, ∆t ls 

iznf'kZr djus ij  

                               Rate = 
∆�

∆�
 

• Reactants o Products dh Rate of Rx
n
 dks Average Rate 

of Rx
n
 dg ldrs gSa rFkk bls υ� ls iznf'kZr djrs gSaA  

 

 + Sigh ⇨⇨⇨⇨ Products dh lkUnzrk esa o`f) 

 - Sigh ⇨⇨⇨⇨ Reactants dh lkUnzrk esa deh 
 

• Rate of reactions dks calculus ¼dyu½ dh term esa Hkh 
iznf'kZr dj ldrs gSa & 

Rate of Reactions = ± 
��

��
  

 

eg. (1) A + B →  C+ D 

  υ = - 
�	


��
  = - 

�	�

��
  = + 

�	�

��
 = + 

�	


��
 

                =  -  
� ���

��
  =- 

� �� �

��
 = +  

� �	�

��
  = +   

� ���

��
    

 

       (2) 2A  →  C+D 

  

  υ  = -  
�

�
    

� ���

��
   =   

� �	�

��
   =  

� ���

��
    

General Eq
n
 -  

                     aA+bB+cC+.... →  mD+nE+lF+......... 

• υ = - 
�

�

� ���

��
 = - 

�

�

� ���

��
 = ........=

�

�

� ���

��
 = 

�

�
 
� ���

��
 =........ 



 

 Determination of Rate Law or Rx
n
 Rate – 

 

 
 
 

• blds fy, time (t) o decomposed amount (x) esa [khaps 
x;s graph ij tangent T Mkyrs gSaA 

• Tangent T ij nks point select djrs gSa (a, b)  
• bu point ls x o y axis ij parallel lines [khaprs gSaA 
• bu parallal lines ds chp ds vUrj dk vuqikr Rx

n
 rate dks 

n'kkZrk gSA 
 

vr% Rate of Rx
n
 =  

����

������
  =  

∆�

∆�
 

 

• ∞ Change gsrq ∆x o ∆t dks dx o dt ls replace dj nsrs 
gSA 

vr% Rate of Rx
n
 = 

��

��
 

 

vFkkZr~vFkkZr~vFkkZr~vFkkZr~ Rate of Rx
n
 = Slope of Curve = tan! =  

"#$

%#&'
 = 

∆(

∆)
 =  

*(

*)
 

 



 Rate of Rx
n dks fuEu izdkj Hkh n'kkZ;k tk ldrk gS & 

 

                 A  →   C     x – degree of dissociation 

izk- lk.  a     0  

v-lk-      (a-x)       x 
 

+ = -  
��


��
 = - 

�(�-�)

��
 

 

+ =  
��/

��
 =  

*(

*)
 

 

 ;fn reactants o products gaseous state esa gks rks lkUnzrk 
dks partial pressure ds :i esa O;Dr djrs gSa & 

eg.   H2 + I2 → 2HI 

             + = -  
�012

��
  =  - 

�03

��
  = 

�

�
  

�013

��
     

 

Rate of Rx
n dks izHkkfor djus okys dkjd & dks izHkkfor djus okys dkjd & dks izHkkfor djus okys dkjd & dks izHkkfor djus okys dkjd &  

¼1½¼1½¼1½¼1½    Reactant    dh izÑfr dh izÑfr dh izÑfr dh izÑfr –        

Chemical Rx
n    nksnksnksnks steps esa gksrh gSA esa gksrh gSA esa gksrh gSA esa gksrh gSA 1st

 step esa esa esa esa bond    VwVrk gS VwVrk gS VwVrk gS VwVrk gS 

o o o o 2nd
 step esa esa esa esa bond curk gScurk gScurk gScurk gS    

 ;fn bond vklkuh ls VwVsxk rks Rx
n dh xfr forward 

direction esa vf/kd gksxh D;ksafd bond VwVdj u;s bond 

cuus ds dkj.k product T;knk cusaxsA 

eg. (a) 5 C2O4
2-

 + 2MnO4
-
 + 16H

+
 →10CO2+2Mn

2+
 +8H2O 

(b) 5 Fe
2+

 + MnO4
-
 + 8H

+
 → 5Fe3+ + Mn2+ + 4H2O  



Eq
n
 (a) Slow tcfd tcfd tcfd tcfd (b)  fast    gSA tcfd nksuksa esa gSA tcfd nksuksa esa gSA tcfd nksuksa esa gSA tcfd nksuksa esa oxidising 

agent    leku gSA leku gSA leku gSA leku gSA [MnO4
-
 + H

+
] 

 

dkj.k &dkj.k &dkj.k &dkj.k & Eq
n
 (a) esa C2O4

2- 
ions weak acid ls izkIr gksrs gSa 

ftldk ¼acid dk½ fo;kstu /kheh xfr ls gksrk gSA 

                        tcfdtcfdtcfdtcfd 

 Eq
n
 (b) esa Fe

2+
 ions salt ls izkIr gksrs gSa ftldk ¼ salt dk½ 

fo;kstu rhoz xfr ls gksrk gSA    
  

(2)    Conc
n
. of Reactants -        

                          Conc
n
 more             in general 

                        Rate of rx
n more 

 

(3)    Temp
r
. -    

                          Temp
r
  more            in general 

                        Rate of Rx
n more 

 

(4)  Catalyst -        
            Catalyst dh presence esa Rate of  Rx

n c<+ tkrh gSA   

                 eg. 2H2 + O2  

4�→   2H2O  

 

(5)    Nature of Medium- 

 Polar solvent gksus ij rate of  Rx
n more  

 Non Polar solvent gksus ij rate of  Rx
n less 

 
 



              Specific Rate of Rx
n    

 

 aA + bB + cC+ ................ → Products 

Law of mass action ds vuqlkj & 
  

 Rate of Rx
n    ∝  

 
[A]

a 
[B]

b 
[C]

c 
.......... 

          = k 
 
[A]

a 
[B]

b 
[C]

c 
.......... 

 

Where  

  k → Rate const. ;k  
               Velocity const. ;k 
    Velocity coefficient 

 ;fn  
[A] =

 
[B] =

 
[C] = 1 gks rks 

   Rate = K ;k kr  [Specific rate const.] 
 

vr%vr%vr%vr%    ^^^^^^^^Rx
n    dh og dh og dh og dh og rate    tc tc tc tc reactants    dh lkUnzrk bdkbZ gks**dh lkUnzrk bdkbZ gks**dh lkUnzrk bdkbZ gks**dh lkUnzrk bdkbZ gks**      

sp.    rate of rx
n    dgykrh gSAdgykrh gSAdgykrh gSAdgykrh gSA    

    
Dimensions –  

       Rate of Rx
n
  = 

��
�� =  

	6��78 9� �:��;
	6��78 9� �9�8   

 

                             =  conc� time 
–1

  ;k Mole/lit  time
-1

 

      =  Mole lit
-1

  time
-1  

 

;fn [A] =
 
[B] =

 
[C] = 1 gks rks Sp. rate const. (K) dh 

dimension Hkh mi;qZDr gksxh fdUrq A, B, C dh lkUnzrk fHkUu&fHkUu 
gks rks & 
 

 Rate = K [A]
a 

[B]
b 

[C]
c 
................ 

conc� time 
-1

 = K(conc�)
a  

(conc�)
b 

(conc�)
c 
............ 

 



         K= 
,�:��;. �9�8?@ 

,�:��;.,ABCB/……...  
 

         K= conc� [1-(a+b+c.........)] 
time 

-1  

 

                       K=  FGHI' 
IJ)   K 

[1-(a+b+c.........)] 
time 

-1 

 

 

Master formula – Unit of K 

    K = [conc�]
1-n  

[time]
-1 

         
=  F�:L8 

L9�   K 
1-n  

[time]
-1 

 
Where 

           

                                 
n⇨⇨⇨⇨order of rx

n 

 

 

                       Order of Rx
n  

 (n) 
 aA + bB + cC+ .............→ Product 

   Rate of Rx
n
= k   CA

a
 CB

b
 CC

c 
.......... 

 

bldk order of rx
n
 = n = a+ b+ c+............ 

 
vFkkZr~vFkkZr~vFkkZr~vFkkZr~  
Reactants    dh lkUnzrk dh ?kkrksa dk ;ksx dh lkUnzrk dh ?kkrksa dk ;ksx dh lkUnzrk dh ?kkrksa dk ;ksx dh lkUnzrk dh ?kkrksa dk ;ksx order of rx

n    dgykrk gSAdgykrk gSAdgykrk gSAdgykrk gSA    
    
 n dk eku Rx

n dh stoichiometry ls iznf'kZr ugha djrs] cfYd 
Experimental Conc

n ls iznf'kZr djrs gSaA 

eg. (1)  

2N2O5 → 4NO2 + O2 
 

bl rx
n dk order of  rx

n
   2 gksuk pkfg, D;ksafd & 



 Rate = k [N

fdUrq order of rx
n
 dks 

ij & 

N2O5  
ML:NO⎯⎯Q N2O3 + O

Rate = k [N2O5]
1 

 

                                                    vr%vr%vr%vr% order of 

eg. (2) 

 H2+I2 → 2HI 

Rate = k [H2]
1
 [I2]

1 

                                                    vr%vr%vr%vr% order of 

eg. (3)  

2NO + O2 → 2NO2 

Rate = k [NO]
2
 [O2]

1

                                                        vr%vr%vr%vr% order of 

 

Note - ;g;g;g;g    t:jh ugha gS fd t:jh ugha gS fd t:jh ugha gS fd t:jh ugha gS fd 
fraction    ¼fHkUu½ ;k¼fHkUu½ ;k¼fHkUu½ ;k¼fHkUu½ ;k

 

eg.    Para Hydrogen 

 

         

[N2O5]
2 

dks Expt. ds Slow Step ls Calculate 

O2 

order of rx
n 

= One 

order of rx
n 

= Two
 

 
1
 

order of rx
n 

= Three 

t:jh ugha gS fd t:jh ugha gS fd t:jh ugha gS fd t:jh ugha gS fd order of rx
n ges'kk iw.kkZad esa gksA ;g ges'kk iw.kkZad esa gksA ;g ges'kk iw.kkZad esa gksA ;g ges'kk iw.kkZad esa gksA ;g 

¼fHkUu½ ;k¼fHkUu½ ;k¼fHkUu½ ;k¼fHkUu½ ;k  Zero    Hkh gks ldrk gSAHkh gks ldrk gSAHkh gks ldrk gSAHkh gks ldrk gSA    

ydrogen  
RS'$G#I
TS#UV' > Ortho Hydrogen   

alculate djus    

ges'kk iw.kkZad esa gksA ;g ges'kk iw.kkZad esa gksA ;g ges'kk iw.kkZad esa gksA ;g ges'kk iw.kkZad esa gksA ;g 

 

 



   

 

 

                 Rate = k �C
                                                vr%vr%vr%vr% order of 

eg. Zero Order Rx
n
 –

                     og rx
n ftlesa 

                  
��
��= k

             H2+Cl2 
 6

	:�X�

          

 

CY��3/2
 = k [pY�] 

3/2
     

order of rx
n 

= 
[
\   

–  

ftlesa n=0 gks  

= k [C]
o
 = k   

 6]

	:�X�.4;  Y2_
> 2HCl  

 

 

 



                   Determination of order of Rx
n
 

 

(1) Use of Integrated Rate eq
n
 -  

        bls Hit & trial method Hkh dgrs gSaA fn;s x;s data dh 
lgk;rk ls 1st

, 2
nd o 3

rd
 order ds fy, eq

n ls k ds eku 
     Kkr djrs gSaA ftl eq

n ls k ds Const. eku izkIr gksa ogh rx
n 

dk order gksxkA 
 
Note – 

Homogeneous  RX
n 

– og Rx
n ftlesa reactants rFkk products 

dh voLFkk leku gksA 
 
Heterogeneous RX

n 
– og Rx

n ftlesa reactants rFkk products 

dh voLFkk vleku gksA 
 
(2) Fractional Change Method –  

            ;fn rx
n nth

 order dh gks rks - 

      t   ∝   
`

#U?` 

;fn reactants dh fHkUu-fHkUu Conc.
n
 a1 o a2 ls , t1 o t2 le; esa 

products izkIr gksa rks & 

    t1  ∝  
�

�@;?@  ....(1)    

  

               t2   ∝ �
�2;?@  ....(2) 

eq
n 

.   
,2.

,1.c   djus ij & 

 
�2
�@
 = 

�@;?@
�2;?@  



nksuksa rjQ nksuksa rjQ nksuksa rjQ nksuksa rjQ log    ysus ij & ysus ij & ysus ij & ysus ij &     
 

 log 
�2
�@
 = log 

�@;?@
�2;?@ 

 

log 
�2
�@
 = log F�@

�2
K�-�

 

 

log 
�2
�@
 = (n-1) log F�@

�2
K  

           (n-1) = 
L:7 �2/e@
L:7 �@/A2

 

 

     n = 1+ 
IHV )\/)`
IHV #`/#\

 

 ;fn reactants xSlh; gksa rks &  

                 n = 1+ 
L:7 �2/e@

L:7 0@/f2
     

 p1 oooo p2 → Reactants ds vkaf'kd nkcds vkaf'kd nkcds vkaf'kd nkcds vkaf'kd nkc    
 
(3) Graphical Method –  

[A]    
                    nA → Products 

 izk-lk-     a       0        Degree of Disso. = x 

 v-lk-    (a-x)      x 

 

case I log (a-x)   v/s  t   esa graph  st. line     1
st

 order 

  log F �
�-�K  v/s t  esa graph 

 

case II log F �
�-�K  v/s t  esa graph       st. line    2

nd
 order 

case III log 
�

,�-�.2   v/s t esa graph  st. line    3
rd

 order 



          [B] Graph dh lgk;rk ls nwljs rjhds ls Hkh Order of Rx
n 

fudkyk tk ldrk gS & 

 Rate eq
n
. 

��
��  = kn(a-x)

n
 

log ysus ij &ysus ij &ysus ij &ysus ij &    

 log
��
��  =  log kn(a-x)

n 
    

log
��
��  =  log kn + n log (a-x) 

    y           c       + m     x 

 

;fn log(a-x) v/s log
��
�� esa graph [khaps rks st. line izkIr gksrh gSA 

ftldk slope n ds eku dks n'kkZrk gSA 
 
(4) Initial Rate Method or Vant Hoff's Differential 

Method – 

 

 ekukfd ,d n
th Order Rx

n ds fy, fdlh ,d reactant dh 
fHkUu&fHkUu  Initial Conc

n
. C1 o C2 gSa vr%-  

 

                                                            Rx
ns

 

         - 
�	@
��  =kC�

n  
........(1)            nC1→ Products 

 

  - 
�	2
��  =kC�

n  
........(2)          nC2→ Products 

eq
n
. (1)/(2) djus ij djus ij djus ij djus ij – 

 

 
-  h�@

he  
-  h�2

he
  =  

i	@;
i	2;

    



 
 

;k  
F-  h�@

he K 
F-  h�2

he K  = F	@
	2

K�
 

 

log ysus ij ysus ij ysus ij ysus ij – 

 

  log F− �	@
�� K - log F−  �	2

�� K = n (log C1 – log C2) 

 

   n =  
IHV F- *T`

*) K - IHV F-  *T\
*) K

,IHV T`-IHV  T\.   ..........(3) 

 

 

(5) Ostwald's Isolation Method ;k;k;k;k Pseudo Order Method – 
 

bl fof/k esa ,d reactant dks NksM+dj ckdh lHkh reactants dh 
conc

n
. dks vR;f/kd ek=k esa ysrs gSa ftlls ml ,d reactant 

dh conc
n
. dk izHkko Kkr gks tkrk gSA 

[[[[अ�यिधक conc
n
 होने के कारण अ�य reactants क� conc

n
 constant मानी 

जा सकती है  → (Pseudo Order Rx
n
)] 

    
Note –  bl bl bl bl method    ds nks uke %&ds nks uke %&ds nks uke %&ds nks uke %& 
 

(i) Isolation Method –    D;ksafadD;ksafadD;ksafadD;ksafad    ckjh&ckjh ls lc ckjh&ckjh ls lc ckjh&ckjh ls lc ckjh&ckjh ls lc reactants    
dh dh dh dh Conc

n
.    dk izHkko Kkr fd;k tkrk gSAdk izHkko Kkr fd;k tkrk gSAdk izHkko Kkr fd;k tkrk gSAdk izHkko Kkr fd;k tkrk gSA    

(ii) Pseudo Order Method –    D;ksafd ,d ds vfrfjDr vU; dh D;ksafd ,d ds vfrfjDr vU; dh D;ksafd ,d ds vfrfjDr vU; dh D;ksafd ,d ds vfrfjDr vU; dh 

Conc
n
. Const....    ekuh tkrh gSAekuh tkrh gSAekuh tkrh gSAekuh tkrh gSA    

 



eg. n1A + n2B + n3C → Products 
 

vr% 
��
�� = k �A��@  �B��2   �C��m 

  n = n1 + n2 + n3  ........ (1) 

 
 

 Rx
n esa esa esa esa A    dh lhfer ek=k odh lhfer ek=k odh lhfer ek=k odh lhfer ek=k o B, C dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh 

Hkh fof/k ls Hkh fof/k ls Hkh fof/k ls Hkh fof/k ls n    dk eku Kkr djsa rks og dk eku Kkr djsa rks og dk eku Kkr djsa rks og dk eku Kkr djsa rks og n1    ds cjkcj gksxk vr%ds cjkcj gksxk vr%ds cjkcj gksxk vr%ds cjkcj gksxk vr%----        

            
*(
*)    =k=k=k=k�n�U`    ........ (2)  A →    Products 

 

 Rx
n esa esa esa esa B    dh lhfer ek=k odh lhfer ek=k odh lhfer ek=k odh lhfer ek=k o A, C dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh 

Hkh fof/k ls Hkh fof/k ls Hkh fof/k ls Hkh fof/k ls n    dk eku Kkr djsa rks og dk eku Kkr djsa rks og dk eku Kkr djsa rks og dk eku Kkr djsa rks og n2    ds cjkcj gksxk vr%ds cjkcj gksxk vr%ds cjkcj gksxk vr%ds cjkcj gksxk vr%----        

            
*(
*)    =k=k=k=k�%�U\    ........ (3)  BBBB →    Products 

 

 Rx
n esa esa esa esa C    dh lhfer ek=k odh lhfer ek=k odh lhfer ek=k odh lhfer ek=k o A, B dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh dh vR;f/kd ek=k ysdj fdlh 

Hkh fof/k ls Hkh fof/k ls Hkh fof/k ls Hkh fof/k ls n    dk eku Kkr djsa rks og dk eku Kkr djsa rks og dk eku Kkr djsa rks og dk eku Kkr djsa rks og n3    ds cjkcj gksxk vr%ds cjkcj gksxk vr%ds cjkcj gksxk vr%ds cjkcj gksxk vr%----        

            
*(
*)    k�T�U[    ........ (4)  CCCC →    Products 

 

eqn. (1) esaesaesaesa (2) (3) (4) lslslsls n1 ,,,, n2 oooo n3 dk eku j[kdjdk eku j[kdjdk eku j[kdjdk eku j[kdj Total 

OOOOrder of     Rx
n
 Kkr dj ldrs gSaAKkr dj ldrs gSaAKkr dj ldrs gSaAKkr dj ldrs gSaA 

    

           Molecularity of Rx
n ¼v.kqla[;rk½¼v.kqla[;rk½¼v.kqla[;rk½¼v.kqla[;rk½ 

v.kqvksa] ijek.kqvksa ;k ewydksa dh og la[;k tksv.kqvksa] ijek.kqvksa ;k ewydksa dh og la[;k tksv.kqvksa] ijek.kqvksa ;k ewydksa dh og la[;k tksv.kqvksa] ijek.kqvksa ;k ewydksa dh og la[;k tks        ewy vfHkfØ;k esa ewy vfHkfØ;k esa ewy vfHkfØ;k esa ewy vfHkfØ;k esa 
Hkkx ysrh gSHkkx ysrh gSHkkx ysrh gSHkkx ysrh gSAAAA    



   
 

                                Order & Mechanism of Rx
n
  

 
 Rx

n
 dk dk dk dk mechanism le>us ds fy, loZizFke le>us ds fy, loZizFke le>us ds fy, loZizFke le>us ds fy, loZizFke Rate of Rx

n    
ij ij ij ij reactants    dh dh dh dh conc

n    dk izHkko Kkr djrs gq, ,d dk izHkko Kkr djrs gq, ,d dk izHkko Kkr djrs gq, ,d dk izHkko Kkr djrs gq, ,d rate 

eqnnnn    dh LFkkiuk djrs gSaAdh LFkkiuk djrs gSaAdh LFkkiuk djrs gSaAdh LFkkiuk djrs gSaA    

 bl bl bl bl eq
n    o o o o general chemistry    dh lgk;rk ls ,d dh lgk;rk ls ,d dh lgk;rk ls ,d dh lgk;rk ls ,d Rx

n
 

mechanism dh dYiuk djrs gSdh dYiuk djrs gSdh dYiuk djrs gSdh dYiuk djrs gSaa aaAAAA    
    

 ^^bl ^^bl ^^bl ^^bl Mechanism    ds vuqlkj ds vuqlkj ds vuqlkj ds vuqlkj Practical rate    const.    ;k ;k ;k ;k 
rks rks rks rks rate determining step    ds fy, fudkys x;s ds fy, fudkys x;s ds fy, fudkys x;s ds fy, fudkys x;s rate 

const.    ds cjkcj gksxkds cjkcj gksxkds cjkcj gksxkds cjkcj gksxkAAAA    
                                                                                                    ;k ;k ;k ;k     

 Rate determining step    ds ds ds ds rate const. o o o o equilibrium 

const. ds ds ds ds algebraic combination    ¼chth; lap;½ ds ¼chth; lap;½ ds ¼chth; lap;½ ds ¼chth; lap;½ ds 
cjkcj gksxkAcjkcj gksxkAcjkcj gksxkAcjkcj gksxkA    

    
 

 bu ckrksa ds vk/kkj ij fofHkUUk order okyh Rx
ns dk 

mechanism fuEu izdkj fudky ldrs gSa & 
 

ØØØØ----    
llll----    

Order Molecularity 

1111    Practical value Theoretical value    
2222    Rate of Rx

n
 dhdhdhdh reactants 

dh dh dh dh Conc
n    ij fuHkZjrk O;Dr ij fuHkZjrk O;Dr ij fuHkZjrk O;Dr ij fuHkZjrk O;Dr 

djrh gSAdjrh gSAdjrh gSAdjrh gSA    

ewy ewy ewy ewy vfHkfØ;kvfHkfØ;kvfHkfØ;kvfHkfØ;k    esa Hkkx ysus esa Hkkx ysus esa Hkkx ysus esa Hkkx ysus 
okys v.kqvksa dh la[;k okys v.kqvksa dh la[;k okys v.kqvksa dh la[;k okys v.kqvksa dh la[;k crkrh crkrh crkrh crkrh 
gSA gSA gSA gSA     

3333    iw.kkZad]iw.kkZad]iw.kkZad]iw.kkZad] Zero, ;k ;k ;k ;k Fraction    lnSo /kuiw.kkZadlnSo /kuiw.kkZadlnSo /kuiw.kkZadlnSo /kuiw.kkZad    
            



(1) 1
st

 Order Rx
n 

–  

;fn Rx
n dk order ,d gS rks reactants dk ,d mol 

products esa change gksxkA bls slow step ls Kkr fd;k 
tk;sxkA 
 

eg. Decomposition of N2O5  
 

 2N2O5 → 4NO2 + O2 

    N2O5 →   N2O3 + O2     (slow step)  

  N2O3 →   NO + NO2         (fast step)  

  NO+ N2O5   → 3NO2     (fast step) 
 

 2N2O5 →  O2 + 4NO2 
 

Rate eq
n
  Rate = k [N2O5]

1 

 

 

(2) 2
nd

 Order Rx
n
 –  

blesa reactants ds nks mole iz;qDr gksrs gSa &  
 

eg.  (i)    H2 + I2 →  2HI 
 

  Pract. Rate eq
n
 – 

Rate = k [H2]
1
 [I2]

1    

 = k CY2

� Co2

�  

vr% n = 1+1=2        

 

         eg.  (ii)    NO2 + F2  →  NO2F + F   (slow step) 

     F + NO2 →  NO2F 

  2 NO2 + F2 →  2NO2F 
 

Rate = k [NO2]
1
 [F2]

1 

vr% n = 1+1=2        



 (3)  3
rd

 Order Rx
n
 –  

 blesa reactants ds rhu molecules dh Conc
n
 esa change 

vkrk gS A  
 

 rhu v.kqvksa dh ,d lkFk VDdj gksus dh laHkkouk de gksrh gS 
vr% vf/kdka'k 3rd

 order rx
ns esa rate determining step esa nks 

v.kq gksrs gSa vkSj blds iwoZ ,d in vkSj gksrk gS ftlesa lkE;koLFkklkE;koLFkklkE;koLFkklkE;koLFkk 
ik;h tkrh gSA 
eg. H2 }kjk NO dk dissociation 

  2NO + 2H2  →  2H2O + N2 

 

bl bl bl bl eq
n    dh dh dh dh pract. rate eq

n    fuEu ik;h xbZ & fuEu ik;h xbZ & fuEu ik;h xbZ & fuEu ik;h xbZ &     
 

  Rate = k [NO]
2
 [H2] 

 

 bl bl bl bl rx
n    ds nks ds nks ds nks ds nks mechanisms possible gSa &gSa &gSa &gSa &    

 
    (1)   2NO + H2  →  N2 + H2O2     (slow step) 

    H2O2 + H2 →  2 H2O     (fast step) 

    2 NO + 2H2  →  N2 + 2 H2O 

 

 ;gka Rate = k [NO]
2
 [H2]  

   ;g rate eqn
, pract. rate eq

n ds le:i gSA 
 
 

      (2)  2NO   ⇆⇆⇆⇆  N2O2  Equil (fast step) 

 N2O2 + H2 → N2 + H2O2    (slow step) 

 H2O2 + H2 → 2H2O     (fast step) 
 

• Rate determining step ds vuqlkj & 



 Rate = k [N2O2] [H2] ............(1) 

 

   ∵ 1
st

 step esa equil present gS vr% equil const. – 

   k
'
 = 

�r2_2�
�r_�2  

 �N�O�� =  k
'
 �NO��    .......... (2) 

 

        eq
n
. (1) esaesaesaesa (2) ls eku j[kus ijls eku j[kus ijls eku j[kus ijls eku j[kus ij  

 Rate = k . k
'
 �NO��  �H��   

 Rate =  k
"
 �NO��  �H�� 

 

;g eqn
 Hkh  pract. rate eq

n ds le:i gSA 
 

• vr% nksuksa esa ls dkSulk vr% nksuksa esa ls dkSulk vr% nksuksa esa ls dkSulk vr% nksuksa esa ls dkSulk mechanism    lgh gS bldk irk djus lgh gS bldk irk djus lgh gS bldk irk djus lgh gS bldk irk djus 
gsrq gsrq gsrq gsrq Rx

n
 mixture    dk v/;;u djrs gSa ftlesa dk v/;;u djrs gSa ftlesa dk v/;;u djrs gSa ftlesa dk v/;;u djrs gSa ftlesa N2O2    dh dh dh dh 

mifLFkfr ik;h tkrh gSA QyLo:i mifLFkfr ik;h tkrh gSA QyLo:i mifLFkfr ik;h tkrh gSA QyLo:i mifLFkfr ik;h tkrh gSA QyLo:i 2nd
 mechanism    lgh gSAlgh gSAlgh gSAlgh gSA    

    
 

Use of Order of a Rx
n
 in Determination of its Mechanism  

 Chemical Kinetics ds v/;;u ls fdlh rx
n dk order ,oa 

rate eq
n Kkr djrs gSaA  

o bl vk/kkj ij ml rx
n dk 

mechanism fu/kkZfjr djrs gSaSA 
 ;fn fdlh foyk;d ds v.kqvksa esa lp of e

-
s gks rks og 

nucleophile dh rjg O;ogkj djrk gS rFkk RX ds lkFk 
substitution rx

ns nsrk gSA 
 

eg. (1) RX + H2O → ROH + HX 
 

osososos Rx
ns

 ftuesaftuesaftuesaftuesa solvent molecule nucleophile dh Hkkafr dh Hkkafr dh Hkkafr dh Hkkafr 
O;ogkj djrk gS] O;ogkj djrk gS] O;ogkj djrk gS] O;ogkj djrk gS] solvolysis  rx

ns    dgykrh dgykrh dgykrh dgykrh gSaSgSaSgSaSgSaSAAAA 
 



   RX + : S-H → RS + HX 

          (solvent) 
 

;s Rx
ns nks rjg ds mechanisms ls lEiUu gks ldrh gS & 

 

(1) SN
1
 -   

1
st

 step -  

                          RX       
XL:NO⎯Q         R

+
    +    X

- 

       
Carbocation      

2
nd

 step  

    R
+
   + : SH   

v�X�O⎯Q   R – S
+
 – H    

v�X�O⎯Q RS + H
+
   

 

∵Rate determining step esa dsoy ,d esa dsoy ,d esa dsoy ,d esa dsoy ,d reactant    Hkkx ys jgkHkkx ys jgkHkkx ys jgkHkkx ys jgk gSA   
vr%vr%vr%vr% rx

n dh Rate = k [RX]
1 

  vr%vr%vr%vr% order of rx
n 

= one 

 

eg. 1
st 

step  

                 CH3 

   CH3  C-Br 
XL:NO⎯Q  C

+
   +   Br- 

   CH3 

   T Butyl bromide 

 
 

        2
nd

 step  

 

 C
+
   +   : O ∶  Y  Y 

v�X�O⎯Q        C – OH�z   
v�X�
-YB          C – OH 

 



(2) SN
2
 – 

  

H-S :  +  R-X  
XL:NO⎯Q  [HS....R....X]  

v�X�
-{?    HS

+
R  

v�X�O⎯Q   RS+ H
+
  

(solvent)    T.S. 
 

mi;qZDr inksa esa mi;qZDr inksa esa mi;qZDr inksa esa mi;qZDr inksa esa slow step    esa esa esa esa reactants    ds nks ds nks ds nks ds nks molecules    
Hkkx ys jgs gSa vr% Hkkx ys jgs gSa vr% Hkkx ys jgs gSa vr% Hkkx ys jgs gSa vr% order of rx

n
 nks gksuk pkfg,A nks gksuk pkfg,A nks gksuk pkfg,A nks gksuk pkfg,A order of rx

n
 dk dk dk dk 

eku fu'fpr :i ls nks gh gksxk ;fn eku fu'fpr :i ls nks gh gksxk ;fn eku fu'fpr :i ls nks gh gksxk ;fn eku fu'fpr :i ls nks gh gksxk ;fn reactant solvent ds cds cds cds ctk; tk; tk; tk; 
vU; dksbZ vU; dksbZ vU; dksbZ vU; dksbZ nucleophile    gksAgksAgksAgksA    

fdUrq fdUrq fdUrq fdUrq solvolysis rx
ns

 esa esa esa esa solvent Lo;a Lo;a Lo;a Lo;a nucleophile dh Hkkafr dh Hkkafr dh Hkkafr dh Hkkafr 
O;ogkj djrk gS rFkk O;ogkj djrk gS rFkk O;ogkj djrk gS rFkk O;ogkj djrk gS rFkk vR;f/kd ekvR;f/kd ekvR;f/kd ekvR;f/kd ek====k esa miyC/k jgrk gSk esa miyC/k jgrk gSk esa miyC/k jgrk gSk esa miyC/k jgrk gSA vr% bldk A vr% bldk A vr% bldk A vr% bldk 
izHkko izHkko izHkko izHkko rate of rx

n
 ij ux.; jgrk gSij ux.; jgrk gSij ux.; jgrk gSij ux.; jgrk gS]]]]    QyLo:i QyLo:i QyLo:i QyLo:i rx

n
 1

st
 order dh dh dh dh 

izrhr gksrh gS rFkk izrhr gksrh gS rFkk izrhr gksrh gS rFkk izrhr gksrh gS rFkk Pseudo 1
st

 order rx
n    dgykrh gSAdgykrh gSAdgykrh gSAdgykrh gSA    

bl izdkj bl izdkj bl izdkj bl izdkj solvolysis rx
ns

 esa dsoy esa dsoy esa dsoy esa dsoy chemical kinetics    dh dh dh dh 
lgk;rk ls lgk;rk ls lgk;rk ls lgk;rk ls rx

n 
mechanism    dk lgh&dk lgh&dk lgh&dk lgh&lgh fu/kkZj.k ugha gks ikrkA lgh fu/kkZj.k ugha gks ikrkA lgh fu/kkZj.k ugha gks ikrkA lgh fu/kkZj.k ugha gks ikrkA 

vr% fuEu fof/k;ksa dh lgk;rk yh tkrh gS &vr% fuEu fof/k;ksa dh lgk;rk yh tkrh gS &vr% fuEu fof/k;ksa dh lgk;rk yh tkrh gS &vr% fuEu fof/k;ksa dh lgk;rk yh tkrh gS &    
 

(1) Stereo chemical evidence lslslsls –  

• ;fn optical isomer alkyl halide ls nucleophilic 

substitution rx
n
 }kjk izrhi mRikn izkIr gksrk gS rks → 

(SN
2
 mechanism) 

• ;fn optical isomer alkyl halide ls nucleophilic 

substitution rx
n
 }kjk jsflfed feJ.k izkIr gksrk gS rks → 

(SN
1
 mechanism) 

 

 

(2) vfrfjDr vfrfjDr vfrfjDr vfrfjDr nucleophile    dh lgk;rk lsdh lgk;rk lsdh lgk;rk lsdh lgk;rk ls –  

• ;fn Rx
n
 esa vU; nucleophile feykus ij rate of rx

n
 c<+ 

tkrh gS rks → (SN
2
 mechanism) 

D;ksafd Rate = k [RX] [Nucleophile]  



• ;fn Rx
n
 esa vU; nucleophile feykus ij rate of rx

n
 

vifjofrZr jgrh gS rks → (SN
1
 mechanism) 

   D;ksafd Rate = k[RX] 

 

 

 

 

---The End--- 
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