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                              SHIVALIK BEHROR 

                 MEDICAL/IIT-JEE PRE-FOUNDATION 
                                           CLASS XII Appearing 

(LESSON IV
th

) jklk;fud cyxfrdh (Chemical Kinetics) 

 SUBJECT- CHEMISTRY (Varun Sir, Mob. 9784067297) 

 jklk;u foKku dh og 'kk[kk ftlds vUrxZr vfHkfØ;k ds osx] fØ;kfof/k ,oa osx dks izHkkfor 

djus okys dkjdksa dk v/;;u fd;k tkrk gSA 

 Kinetics (cyxfrdh) 'kCn dh O;qRifRr xzhd Hkk"kk ds 'kCn “Kinesis” ls gqbZ gSA ftldk vFkZ 

gksrk gS *xfr*A 

 Å"ekxfrdh dsoy vfHkfØ;k dh laHkkouk crkrh gSA 

 jklk;fud cyxfrdh vfHkfØ;k dh xfr crkrh gSA 

 vfHkfØ;kvksa dk oxhZdj.k %& 

vfHkfØ;kvksa ds iw.kZrk esa yxs le; ds vk/kkj ij ;s rhu izdkj dh gksrh gSA 

1- ean vfHkfØ;k  2- rhoz vfHkfØ;k  3- e/;orhZ osx okyh vfHkfØ;k 

1- ena vfHkfØ;k (Slow Reaction) :- tks dqN fnuksa] efguksa] o"kksZ esa dejs ds rki ij lEiUu gksrh 

gSA mnk- %& yksgs ij tax yxuk] H2O dk mRizsj.k dh vuqifLFkfr esa H2 rFkk O2 ls fuekZ.kA 

2- rhoz vfHkfØ;k (Fast Reaction) :- ;s os vfHkfØ;k gksrh gS tks lsd.M ds Hkh ,d NksVs ls v a’k 

esa iw.kZ gksrh gSA mnk- %& mnklhuhdj.k vfHk-] vk;fud vfHk- vkfnA 

3- e/;orhZ osx okyh vfHk- (Moderate Speed Reaction) :- tks dqN lSd.M] dqN feuV ;k dqN 

?kaVksa esa lekIr gksrh gSA mnk- %& H2 rFkk O2 dk izdk’k dh mifLFkfr esa la;qDr gksuk] 

Mkb,stksesFksu dk fo?kVu] H2O2 dk fo?kVu] ,LVj dk mRizsjdh; ty vi?kVu] b{kq 'kdZjk dk 

izfrykseu] LVkpZ dk ty vi?kVuA 

eq[; fcanq %& jklk;fud cy xfrdh esa v/;;u gsrq e/;orhZ osx okyh vfHkfØ;k,¡ gh iz;qDr dh 

tkrh gSA 

 vfHkfØ;k dk osx (Rate of Reaction) :- bdkbZ le; esa fØ;kdkjd ;k mRikn dh lkUnzrk esa 

gksus okyk ifjorZu vfHk- osx dgykrk gSA 

                                         

                             

 vkSlr vfHk- osx (Average rate of a Reaction) rav :-   

 

 
rav = + 

∆[C]

∆t
 

 

vfHk- osx =  lkUnzrk 

       le;                           
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P esa o`f) dh nj = P dh lkUnzrk esa o`f) 

    le; 

               rav = + 
∆[P]

∆t
 

R esa deh dh nj = R dh lkUnzrk esa deh 

    le; 

                rav = -  
∆[R]

∆t
 

;gk¡ rav = vkSlr osx 

-ve fpUg = fØ;kdkjdksa dh lkUnzrk esa deh 

+ve fpUg = mRikn dh lkUnzrk esa o`f) 

∆[C] = lkUnzrk esa ifjorZu 

∆[P] = mRikn dh lkUnzrk esa ifjorZu 

∆[R] = fØ;kdkjd dh lkUnzrk esa ifjorZu 

∆t = le; esa ifjorZu 

[ ] = eksyj lkUnzrk 

 vfHk- osx dk ek=d %& 

vfHk- osx = lkUnzrk 

      le; 

 = 
mol  lit −1

sec
 

 

 

 eq[; fcanq %& xSlh; vfHk-esa tc xSlksa dh lkUnzrk vkaf’kd nkc }kjk O;Dr dh tkrh gSA rc  

osx dh bZdkbZ atm sec
-1

. 

iz'u %& vkSlr osx fdlh {k.k ij vfHk- osx dks O;Dr djus ds fy, iz;qDr ugha gks ldrk  

D;ksa \ 

mÙkj %& D;ksafd ftl leekarjky ds fy, bldh x.kuk dh xbZ gS mlesa ;g vifjofrZr jgrk  

gSA 

 rk{kf.kd osx ;k rkRdkfyd osx (instantaneous rate) %& le; ds fdlh {k.k ij osx  

O;Dr djus dks rk{kf.kd osx dgrs gSaA 

rinst = Limit ∆t  0 + 
∆[C]

∆t
 = + 

dc

dt
 

  vfHk- osx dk ek=d   = Mol lit
-1

 sec
-1

 



 

SHIVALIK SR.SEC.SCHOOL,BHARTHARI ROAD ,BEHROR 01494-294297,9784067297 www.shivalikschool.co.in 

 

rinst = - 
d[R]

dt
 = + 

d[P]

dt
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 fofHkUu fØ;kdkjdksa ,oa mRiknksa dks vfHk- osx ds inks esa fu:i.k (Expressing the rate of 

reaction in terms of different Reactants and Productes )%& 

Ex. :-   PCl5    PCl3 + Cl2 

 1      1         1  Stoichiometric coefficient ¼jllehdj.kfefr; xq.kkad½ 

          

r = -  
d [PCl 5]

dt
  =  +  

d [PCl 3]

dt
  =  +  

d [Cl 2]

dt
 

 PCl5 ds foyqIr gksus dh nj =  -  
d [PCl 5]

dt
 

 PCl3 ds fuekZ.k dh nj =  +  
d [PCl 3]

dt
 

 Cl2 ds fuekZ.k dh nj = +  
d [Cl 2]

dt
 

 Ex. :- Hg(l) + Cl2(g)  2HgCl2(s) 

  1    1           1         Stoichiometric coefficient ¼jllehdj.kfefr; xq.kkad½ 

 

    r = -  
∆[Hg ]

∆t
  =  - 

∆[Cl 2]

∆t
    = + 

∆[HgCl 2]

∆t
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 Hg ds foyqIr gksus dh nj = -  
∆[Hg ]

∆t
 

 Cl2 ds foyqIr gksus dh nj = - 
∆[Cl 2]

∆t
 

 HgCl2 ds fuekZ.k dh nj =  + 
∆[HgCl 2]

∆t
 

 Ex. :- 2HI(g)  H2(g) + I2(g) 

    2     1    1  jllehdj.kferh; xq.kkad 

 r = - 
1

2

∆[HI ]

∆t
 =  + 

∆[H2]

∆t
 = + 

∆[l2]

∆t
 

 HI ds foyqIr gksus dh nj = -  
∆[HI ]

∆t
 

 H2 ds fuekZ.k dh nj = + 
∆[H2]

∆t
 

 I2 ds fuekZ.k dh nj =  + 
∆[l2]

∆t
 

 Ex. :- 5Br 
-
(Aq) + BrO 

-
3(Aq) + 6H

+
(Aq)  3Br2(Aq) + 3H2O(l) 

 r = - 
1

5

∆[Br ]

∆t
 = −  

∆[BrO  −3]

∆t
 = −

1

6
 
∆[H+]

∆t
 = + 

1

3
 
∆[Br 2]

∆t
 = + 

1

3
 
∆[H2O]

∆t
 

iz’u %& R  P vfHkfØ;k ds fy, vfHkdkjd dh lkaUnzrk 0.03M ls 25 feuV esa ifjofrZr gksdj 

0.02M gks tkrh gSA vkSlr osx dh x.kuk lSd.M rFkk feuV nksuks bZdkbZ;ksa esa dhft,A  

mÙkj %& 0.03M   0.02M 

  (R1)    (R2) 

  t1 = 0  t2 = 25 Min. 

 

  vkSlr osx = −
∆[R]

∆t
 = - 

[ R2 − (R1)] 

t2− t1
  

  vkSlr osx = 
− [ .02 −  .03 ]

25−0
 

   =
− [−.01]

25
 = + 

.01

25
 

   = 
1

25 x 100
 = 

.04

100
 = 

4

104
 = 4 x 10

-4
 mol lit

-1
 min

-1 

   
= 

.01

25 x 60 sec
 = 

4

104  x 60
 = 

2

30 x 104
 

   = 
2

3 x 105
 = 

.666

104
  = .666 x 10

-5
 

   = 6.66 x 10
-6

 mol lit
-1

 sec
-1
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iz'u %& 2A  mRikn] vfHkfØ;k esa A dh lkUnzrk 10 feuV esa 0.5 mol l
-1

 ls ?kVdj 0.4 mol l
-1

 

jg tkrh gSA bl le;karjky ds fy, vfHk- osx dh x.kuk dhft,A 

mÙkj %& 2A    Product 

  0.5 mol l
-1

  0.4 mol l
-1

 

  (A1)   (A2) 

  t1 = 0  t2 = 10 min 

 vkSlr osx = - 
1

2
 
∆[A]

∆t
 = 

−1

2
 
[A2− A1] 

t2− t1
 

  = 
−1

2
 x 

(.4− .5)

10−0
 =  

−1

2
 x 

− .1

10
 

  = 
.1

20
 = 5 x 10

-3
 mol lit

-1
 min

-1
. 

iz’u %& 318K ij N2O5 ds vi?kVu dh vfHkfØ;k dk v/;;u CCl4 foy;u esa N2O5 dh 

lkUnzrk ds ekiu }kjk fd;k x;kA izkjEHk esa N2O5 dh lkUnzrk 2.33 mol l
-1

 Fkh tks 184 min. 

ckn ?kVdj 2.08 mol l
-1

 jg xbZA ;g vfHk- fuEufyf[kr lehdj.k ds vuqlkj gksrh gS \ 

   2N2O5(g)  4NO2(g) + O2(g) 

bl vfHkfØ;k ds fy, vkSlr osx dh x.kuk feuVksa] ?kaVksa rFkk lSdsaMks ds in esa dhft,A bl 

le; varjky esa NO2 ds mRiknu dh nj D;k gS \ 

mÙkj %& 2N2O5(g)  4NO2(g) + O2(g) 

  N2O5   N2O5 

  t1 = 0   t2 = 184 min 

               2.33 mol lit
-1                   

2.08 mol lit
-1                   

 

vkSlr osx = - 
1

2
 
(N2O5)

∆t
 = 

−1

2
 
[(N2O5)2− (N2O5)1] 

t2− t1
 

  = 
−1

2
 
(2.08−2.33)

184−0
 

  = 
−1

2
 x 

−.25

184
 = 

.25

368
 

  = .000679 mol l
-1

 min
-1

 

 vkSlr osx (Min. esa) = 6.79 x 10
-4

 mol l
-1

 min
-1

 

  = 0.000679 x 60 = .04076 

vkSlr osx (?kaVksa esa) = 4.076 x 10
-2

 mol l
-1

 hour
-1

 

  = 
0.000679

60
 = 

679

6 x 107
 = 113.16 x 10

-7
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vkSlr osx (Sec esa) = 1.1316 x 10
-5

 mol l
-1

 sec
-1   

 

  r = 
−1

2
  
∆[N2O5]

∆t
 =  + 

1

4
 
∆[NO 2]

∆t
    = + 

∆[O2]

∆t
 

  r = 
1

4
  
∆[NO 2]

∆t
 

  
∆[NO 2]

∆t
 = 4 x r = 4 x 6.79 x 10

-4
  

   = 27.16 x 10
-4

 

   = 2.72 x 10
-5

 mol l
-1

 min
-1

 

 nzO; vuqikrh fØ;k fu;e ¼xqyoxZ okxs½ (Law of mass action) (LMA) :- ,d jklk;fud 

vfHk- dk osx fØ;kdkjh inkFkksZa ds lfØ; nzO;eku ds xq.kuQy ds lekuqikrh gksrk gSA 

aA + bB  Product  

  r α [A]
a
 [B]

b
 

  r = K[A]
a
 [B]

b
 

 lfØ; nzO;eku = eksyj lkUnzrk 

 

[A] = A dk lfØ; nzO;eku 

[B] = B dk lfØ; nzO;eku 

K = nj fu;rkad ;k osx fu;rkad 

r = vfHkfØ;k osx 

eq[; fcUnq %& nzO; vuqikrh fØ;k fu;e esa ?kkr ges’kk jllehdj.kferh; xq.kkad ds cjkcj 

gksrh gSA 

When [A] = [B] = 1 eksyj lkUnzrk 

rate (r) = K 

vfHkdkjdksa dh bdkbZ lkUnzrk ij ,d vfHk- dk osx osx fu;rkad ;k fof’k"V vfHk- osx dgrs 

gSaA 

 osx fu;e vFkok osx lehdj.k vFkok osx O;atd (Rate law or rate equation or rate 

expression) :-  

vfHk- osx dk fØ;kdkjdksa dh lkUnzrk ds inksa esa fu:i.k osx fu;e dgykrk gSA 

aA + bB  Product 

            a,         b     jllehdj.kferh; xq.kkad ¼LVkWbfd;ksehVªh xq.kkad½ 
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 osx O;atd %& osx α [A]
x
 [B]

y
  

 ;gk¡ ?kkrkad x rFkk y LVªkWbfd;ksehVªh xq.kkad (a & b) ds leku vFkok fHkUu gks ldrs gSA 

   osx = K [A]
x
 [B]

y
  

 

 

   

 leh- 1 dks vodyu osx leh- ;k osx fu;e ;k osx O;atd dgrs gSA 

 vfHkfØ;k dh dksfV (Order of Reaction)%& fdlh vfHkfØ;k ds osx fu;e esa iz;qDr 

lkUnzrkvksa ds ?kkrkadksa dk ;ksx ml vfHk- dh dksfV dgykrh gSA 

vfHk- aA + bB  mRikn 

 nj fu;e ls    r = K [A]
x
 [B]

y
 

A ds lanHkZ esa dksfV = x 

B ds lanHkZ esa dksfV = y 

dqy dksfV = x + y 

 fdlh jklk;fud vfHkfØ;k ds Hkkx ys jgs fØ;kdkjdksa ds mu v.kqvksa dh la[;k ftudh 

lkUnzrk esa vfHk- ds nkSjku ifjorZu gksrk gS ;k ftudh lkUnzrk ij vfHk- osx fuHkZj 

djrk gks] vfHk- dksfV dgykrh gSA 

iz’u %& mu vfHkfØ;kvksa dh dqy dksfV dh x.kuk dhft;sA ftudk osx O;atd gSA 

¼d½ osx = K(𝐀)
𝟏

𝟐 (𝐁)
𝟑

𝟐 

¼[k½ osx = K(𝐀)
𝟑

𝟐 (𝐁)−𝟏 

mÙkj %& ¼d½ osx = K(A)
1

2 (B)
3

2 

 A ds lkis{k vfHk- dksfV = ½ 

 B ds lkis{k vfHk- dksfV = 
3

2
 

 vfHk- dh dqy dksfV  = 
1

2
 + 

3

2
 

    = 
1 + 3

2
   

                                     = 
4

2
  = 2 (i.e. second order f}rh; dksfV) 

 

osx = 
−d[R]

dt
 = K [A]

x
 [B]

y
  …………….. (1) 
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¼[k½ osx = K(A)
3

2 (B)−1 

 

A ds lkis{k vfHk- dksfV = 
3

2
 

 B ds lkis{k vfHk- dksfV = -1 

 vfHk- dh dqy dksfV  =  
3

2
 + (-1) 

    = 
3

2
 - 1 = 

3−2

2
  = 

1

2
 (i.e. Half order v)Z dksfV) 

iz'u %& ,d vfHkfØ;k A + B  mRikn ds fy, osx fu;e r = K (A)
½
 (B)

2
 ls fn;k x;k 

gSA vfHk- dh dksfV D;k gS \ 

mÙkj %& r = K (A)
½
 (B)

2
  

  A ds lkis{k dksfV = ½ 

  B ds lkis{k dksfV = 2 

  vfHk- dh dqy dksfV = 
1

2
 + 2 = 

1 + 4

2
 = 

5

2
 =2.5 

 osx fLFkjkad dh bdkb;ksa ;k fofHkUu dksfV dh vfHkfØ;kvksa ds fy, fof’k"V vfHkfØ;k osx 

(Unit of rate constant or specific reaction rate for reactions of different orders) :-  

n dh dksfV ds fy,  

;fn ,d vfHk- dh fØ;kdkjd dh lkUnzrk dh n ?kkr ds lekuqikrh gks rks vfHkfØ;k n 

oha dksfV dgykrh gSA 

 nj α ¼lkUnzrk½
n
  

 
𝑑𝑥

𝑑𝑡
  = K ¼lkUnzrk½

n
  

  lkUnzrk  = K ¼lkUnzrk½
n
  

   le; 

   K =         ¼lkUnzrk½
1
         . 

            le; x ¼lkUnzrk½
n
          

 

 

 

  K = (mol lit 
-1

)
1-n

 sec
-1

  

 

K = ¼lkUnzrk½
1-n

 le;
-1
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 vfHk- dh dksfV     osx fLFkjkad (K) dh bdkbZ 

n = 0 ('kwU; dksfV)    (mol lit
-1

)
1-0

 sec 
-1

 = mol lit 
-1

 sec 
-1 

n = 1 (izFke dksfV)    (mol lit
-1

)
1-1

 sec 
-1

 = (mol lit 
-1

)
0
 sec 

-1
 = sec

-1
  

n = 2 (f}rh; dksfV)   (mol lit
-1

)
1-2

 sec
-1

 = (mol lit 
-1

)
-1

 sec
-1

 = mol
-1

 lit
+1

 sec
-1

 

n = 3 (r`rh; dksfV)   (mol lit
-1

)
1-3

 sec
-1

 = (mol lit 
-1

)
-2

 sec
-1

 = mol
-2

 lit
+2

 sec
-1 

 

iz’u %& fuEufyf[kr osx fLFkjkadksa ls vfHk- dksfV dh igpku dhft,A 

(i) k = 2.3 x 10
-5

  Lmol
-1

 sec
-1

  (ii) k = 3 x 10
-4

 sec
-1

 

mÙkj %& (i) f}rh; dksfV   (ii) izFke dksfV 

 

iz’u %& v.kq x dk y esa :ikUrj.k f}rh; dksfV dh cyxfrdh ds vuq:i gksrk gSA ;fn x dh  

lkUnzrk rhu xquh dj nh tk, rks y ds fuekZ.k gksus ds osx ij D;k izHkko iMsxk \ 

mÙkj %&  x    y n = 2 (f}rh; dksfV) 

 nj α (x)
2
   nj = K (x)

2
 

 x dh lkUnzrk 3 xq.kk djus ij  

  x = 3x 

 nj  = K (3x)
2
 k9x

2
  

 nj = 9 x K (x)
2
  

 vfHk- osx 9 xq.kk gks tk;sxkA 

 vfHkfØ;k dh vkf.odrk ;k v.kqla[;rk (Molecularity of reaction) :- izkFkfed vfHkfØ;k esa 

Hkkx ysus okyh Lih’kht (ijek.kq] vk;u vFkok v.kq) tks  fd ,d lkFk VDdj ds QyLo:i 

jklk;fud vfHkfØ;k djrh gS dh la[;k dks vfHkfØ;k dh vkf.odrk dgrs gSA 

Ex. :- NH4NO2  N2 + 2H2O 

 v.kqdrk = 1 

 2HI   H2 + I2 

  v.kqdrk = 2 

  2NO + O2  2NO2 

  v.kqdrk = 3 
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 v.kqla[;rk dsoy izkjfEHkd (,d in) vfHkfØ;kvksa ds fy, ifjHkkf"kr gksrh gSA 

 tfVy (,d ls vf/kd inks aesa iw.kZ gksus okyh vfHkfØ;k,¡) vfHkfØ;kvksa ds fy, 

v.kqla[;rk dk dksbZ eryc ugha gksrkA 

 tfVy vfHkfØ;kvksa dh v.kqla[;rk (Molecularity of Complex Reactions) :- cgqr lh ,slh 

vfHkfØ;kvksa gksrh gS tks nks vFkok vf/kd inksa esa lEiUu gksrh gSA izR;sd in izkjfEHkd 

vfHkfØ;k gksrk gSA fofHkUu izkjfEHkd vfHkfØ;kvksa dk osx lkekU;r% ,d nwljs ls fHkUu gksrk gSA 

vfHkfØ;k dk dqy osx vfHkfØ;k ds lcls ean in }kjk fu;af=r gksrk gSA ftls osx fu/kkZjd 

in dgrs gSaA 

 v.kqdrk ,oa dksfV esa vUrj (Distinction between molecularity and order of a 

Reaction) :- 

v.kqdrk Molecularity of Reaction dksfV Order of Reaction 

1- ljy vfHk- esa Hkkx ysus okys 

fØ;kdkjd ;kSfxdksa dh dqy la[;k 

1- fdlh jklk;fud vfHk- esa Hkkx ys jgs 

fØ;kdkjdksa dh og la[;k ftudh 

lkUnzrk esa vfHk- ds nkSjku ifjorZu gksrk 

gSA 

2- bldk eku ges’kk ,d iw.kZ la[;k gksrh 

gSA dHkh Hkh –ve ,oa 'kwU; ugha gksrkA 

2- budk eku /kukRed –ve ,oa fHkUu gks 

ldrk gSA 

3- bldk eku fØ;kfof/k ds izR;sd in ds 

fy, vyx & vyx fn;k tkrk gSA 

3- bldk eku lEiw.kZ vfHk- ds fy, fn;k 

tkrk gSA 

4- bldk eku rki] nkc ,oa lkUnzrk esa 

Lora= gksrk gSA 

4- bldk eku rki] nkc o lkUnzrk ij 

fuHkZj djrk gSA 

Nne ;k vkHkklh dksfV vfHkfØ;k (Pseudo order Reaction)%& tc ,d vfHkfØ;k esa ,d 

vfHkdkjd vkf/kD; esa fy;k tkrk gS rks vfHkfØ;k dh nj ml vfHkdkjd dh lkUnzrk ij fuHkZj 

ugha djrh gSA bl izdkj dh vfHkfØ;kvksa dks Nne ;k vkHkk"kh vfHkfØ;k,¡ dgrs gSaA 

Nne ,dk.kqd vfHk- ds mnkgj.k %& 

1- ,LVj dk vEyh; ek/;e esa ty vi?kVu %& 

CH3COOC2H5 + H2O H
+
 C6H12O6 + C6H12O6  

 nj = K (CH3COOC2H5)   dksfV = 1 
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2- 'kdZjk dk izrhiu %& 

C12H22O11 + H2O  C6H12O6 + C6H12O6  

    glucose      Fructose 

nj = K(C12H22O11)
1
   dksfV = 1 

 

 

 

 

 

         iz’u %& ,d vfHk- A ds izfr izFke dksfV rFkk B ds fy, f}rh; dksfV gS %& 

1- vodyu osx lehdj.k fyf[k,A 

2- B dh lkUnzrk rhu xq.kk djus ls osx ij D;k izHkko iMsxk \ 

3- A rFkk B nksuks dh lkUnzrk nqxquh djus ls osx ij D;k izHkko iMsxk \ 

mÙkj %&  

(i)     vodyu osx lehdj.k 

 A + B  mRikn 

 r α (A)
1
 (B)

2
  

 r = K (A)
1
 (B)

2
  

 
d𝑥

dt
 = K(A)

1
 (B)

2
  

 (ii) B dh lkUnzrk 3 xquk djus ij 

  r = K (A)
1
 (3B)

2
 

  r = K (A)
1
 (9B)

2
 

  r = 9 k (A)
1
 (B)

2
  

 vfHk- dk osx 9 xq.kk gks tk;sxkA 

 (iii) A & B dh lkUnzrk nqxquh djus ij 

  r = K (2A)
1
 (2B)

2
 

  r = K x 2(A)
1
 x 4(B)

2
 

  r = 8 k(A)
1
 (B)

2
  

 vfHk- dk osx 8 xq.kk gks tk;sxkA 

 

vodfyr osx leh- 

lkekU; vfHkfØ;k aA + bB  mRikn 

vodfyr osx leh- nj =  
d𝑥

dt
  = K(A)

α
 (B)

β
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 'kwU; dksfV dh vfHkfØ;k %& fdlh jklk;fud vfHk- esa vfHkfØ;k dk osx] ml fØ;kdkjd dh 

lkUnzrk ds 'kwU; ?kkr ds lekuqikrh gkrh gSA 'kwU; dksfV vfHkfØ;k dgykrh gSA 

R  P 

  - 
d[R]

dt
  α [R]

0
 

  - 
d[R]

dt
  = K [R]

0
  

 [R]
0
 = 1 

- 
d[R]

dt
  = K  

-d[R] = kdt 

d[R] = - kdt 

 nksuks rjQ lekdyu djus ij 

  d [R]  =  - K  dt 

 [R] = - kt + c  ..................(1) 

 C = lekdyu fLFkjkad gSA 

 t = 0 ij fØ;kdkjd [R] dks lkUnzrk = [R]0 

 [R]0 = fØ;kdkjd dks izkjfEHkd lkUnzrk 

 leh- 1 esa [R]0 dk eku j[kus ij 

 [R]0 = -k x 0 + c  

 [R]0 = C 

 C dk eku leh- 1 esa j[kus ij  

 [R] = -kt + [R]0  

 Kt = [R]0 – [R]  

 

 

 

 leh- 2 'kwU; dksfV vfHkfØ;k dh osx lekdfyr lehdj.k dgykrh gSaA 

 

 v)Zvk;q dky %& fdlh jklk;fud vfHkfØ;k esa fØ;kdkjd dh izkjfEHkd lkUnzrk dks vk/kk 

gksus esa ftruk le; yxrk gSA mls v)Zvk;q dky dgrs gSaA bls t½ ls iznf’kZr djrs gSaA  

 

K = 
[R]0  –[R] 

t
  .................. (2) 
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 'kqU; dksfV vfHk- ds fy;s %& 

t = t½  [R] = ½[R]0 

 K = 
[R]0  –[R] 

t
 

 K = 
 R 0  –

 R  0
2 

[R]1
2

 

 K = 
 R 0 

2 x t1
2

 

 

 

 

 'kqU; dksfV dh vfHk- esa t½ fØ;kdkjd dh izkjfEHkd lkUnzrk ds lekuqikrh rFkk osx fLFkjkad ds  

O;qRØekuqikrh gksrk gSA 

t½ α [R]0   t½ α  
1

k
 

'kqU; dksfV dh vfHkfØ;k ds fy, lkUnzrk dk le; ds lkFk ifjorZu vkys[k %& 

[R] = -kt + [R]0 

y = -mx + c          

             Intercept =[R]0 

 

'kqU; dksfV vfHk- ds fy, vfHk- osx ,oa lkUnzrk ds e/; xzkQ %& 

 r  =  [R]
0
  

 

       Rate 

 

    Concn 

t½ = 
 R 0 

2k
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xzkQ:- v)Zvk;qdky & izkjfEHkd lkUnzrk ds e/;  

t½ = 
 R 0 

2k
 y = mx 

 

    <ky = ½K 

        t½ 

 

     (R)0 

 Ex.  2NH3(g) 1130K N2(g) + 3H2(g) 

           Pt mRiszjd 

  2HI  Au  H2 + I2 

 

 izFke dksfV dh vfHkfØ;k,¡ %& fdlh jklk;fud vfHk- esa vfHkfØ;k dk osx] ml fØ;k esa Hkkx 

ysus okys fØ;kdkjd dh lkUnzrk ds izFke ?kkr ds lekuqikrh gksrh gSA izFke dksfV vfHkfØ;k 

dgykrh gSA 

R  P 

- 
d[R]

dt
  α  [R]

1
 

- 
d[R]

dt
  = K [R]

1
 

- 
d[R]

[R]1
  =  kdt 

 
1

[R]
 d[R] = -kdt 

 nksuks rjQ lekdyu djus ij 

   
1

(R)
 d[R]  =  - K  dt 

  ln [R] = - kt + c  ..................(1) 

  C = lekdyu fLFkjkad gSA 

  t  =  0  [R]  =  [R]0 

  [R]0 = fØ;kdkjd dh izkjfEHkd lkUnzrk 
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 leh- 1 esa (R)0 dk eku j[kus ij 

  ln [R]0 = - k x 0 + c 

 

  C = ln [R]0  

 C dk eku leh- 1 esa j[kus ij 

  ln [R] = - kt + ln [R]0  

  Kt = ln[R]0 – ln[R] 

  Kt = ln 
 R 0 

[R]
 

 

 

 

 leh- 2 izFke dksfV vfHkfØ;k dh osx lekdfyr lehdj.k dgykrh gSA 

 

 v)Z vk;qdky %& 

  izFke dksfV vfHk- ds fy;s & 

  t = t½  [R] = ½[R]0 

  K = 
2.303

t
 log 

 R 0 

[R]
 

  K = 
2.303

t1
2

 log 
2 x  R 0 

[R]
 

  K = 
2.303

t1
2

 log 2 

  t½ = 
2.303 x .3010

k
 

 

 

 

 izFke dksfV dh vfHk- ds fy, t½ dk eku (R)0 ij fuHkZj ugha gksrkA 

 

 

 

K = 
2.303

t
 log 

 R 0 

[R]
  .......................... (2) 

     t½ = 
.693

k
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 xzkQ %& izFke dksfV dh vfHk- ds fy, ln(R) ,oa le; ds e/; vkys[k 

K = 
1

t
 ln 

[R]0 

[R]
 

kt = ln 
[R]0 

[R]
 

kt = ln[R]0 – ln[R] 

 

ln[R] = -kt + ln[R]0 

y = -mx + c 

   <ky = - K 

       vUr[k.M = ln (R)0  

xzkQ %& log 
 R 0 

(R)
 & le; ds e/; vkys[k 

K = 
2.303

t
 log 

 R 0 

[R]
 

K = 2.303log 
 R 0 

[R]
 

log 
 R 0 

[R]
 =  

𝑘𝑡

2.303
 

y = mx 

 

  log 
 R 0 

[R]
   <ky = 

𝑘

2.303
 

 

     t 

 Ex. ,Fkhu dk gkbMªkstuhdj.k 

 izkd`frd rFkk d`f=e ukfHkdh; ¼jsfM;ks,fDVo½ {k; vfHk- 
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 Ex. :- Ra88
226   He2

4  + Rn86
222  

 N2O5 ,oa N2O dk vi?kVu  

 

     nks vyx & vyx le; ij fØ;kdkjd dh lkUnzrkvksa ds fy;s izFke dksfV vfHk-  

      dk osx fLFkjkad %& 

K = 
1

t
 ln 

[R]0 

[R]
 

kt = ln[R]0 – ln[R] 

 ln[R] = ln[R]0 – kt 

 t1 le; ij 

 ln[R]1 = ln[R]0 – kt1 

 t2 le; ij 

 ln[R]2 = ln[R]0 – kt2 

leh- 2 dks 1 ls ?kVkus ij 

 ln[R]1 – ln[R]2 = [ln[R]0 – kt1] – [ln[R]0 – kt2] 

 ln 
 R 1 
 R 2

  =  ln[R]0 – kt1 – ln[R]0 + kt2 

 ln 
 R 1 
 R 2

  = kt2 – kt1 

 ln 
 R 1 
 R 2

  = k(t2 – t1) 

 k = 
1 

t2− t2
 ln 

 R 1 
 R 2

 

 

 

 

iz’u %& izFke dksfV dh vfHkfØ;k N2O5(g)  2NO2(g) + ½O2(g) esa 318k ij (N2O5) dh  

izkjfEHkd lkUnzrk 1.24 x 10
-2

 mol L
-1

 Fkh tks 60 feuV ds mijkar 0.20 x 10
-2

 mol L
-1

 jg  

xbZA 318K ij osx fLFkjkad dh x.kuk dhft,A (log 6.2 = .7924) 

mÙkj %& fn;k x;k gS 

 dksfV = izFke 

  

k = 
2.303

t2− t2
 log 

 R 1 
 R 2
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[N2O5]  60 min.  [N2O5] 

   (R)1        (R)2 

1.24 x 10
-2

 mol L
-1

    0.20 x 10
-2

 mol L
-1

 

 t1 = 0      t2 = 60 min. 

 K = ? 

 k = 
2.303

t2− t2
 log 

 R 1 
 R 2

 

 k = 
2.303

(60−0)
 log 

1.25 x 10−2

.20 x 10−2
 

 = 
2.303

60
 log 

1.24

.20
  log 6.2 = .7924 

 = 
2.303

60
 log 6.2 

 = 
2.303

60
 x .7924  = 

1.82460

60
 = .0304 min

-1 

iz'u %& izFke dksfV dh ,d vfHk- ds fy, osx fLFkjkad K dk eku = 5.5 x 10
-14

 S
-1

 ik;k  

x;kA bl vfHk- ds fy, v/kkZ;q dk x.kuk dhft,A 

mÙkj %& fn;k x;k gS  

 dksfV = izFke 

 K = 5.5 x 10
-14

 S
-1

 

 t½ = ? 

 t½ = 
.693

𝐾
 

 t½ = 
.693

5.5 x 10−14
  

 = 
.693 x 1014

5.5
 

 = 
6.93 x 1013  

5.5
 

 = 1.26 x 10
13

 sec. 

iz'u %& n'kkZb, fd izFke dksfV dh vfHkfØ;k esa 99-9% vfHkfØ;k iw.kZ gksus esa yxk le;  

v/kkZ;q (t½) dk 10 xquk gksrk gSA 

mÙkj %& dksfV = izFke 

 ekuk fd [R]0 = 100 

  [R] = 100 – 99.9 = 0.1 
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 K = 
2.303

t
 log 

[R]0 

[R]
 

  K = 
2.303

t
 log 

100

.1
 

K = 
2.303

t
 log 10

3
  ( log m

n
 = n log m) 

K = 
3 x 2.303

t
 log 10 (log 10 = 1) 

K = 
3 x 2.303

t
  ..................... (1) 

  v/kZvk;q dky t½ = 
.693

k
 

   K = 
2.303 x .3010

t1
2

 ..................... (2) 

  leh- 1 esa K dk eku j[kus ij 

    
2.303 x .3010

t1
2

   =  
3 x 2.303 

t
 

    
t

t1
2

 = 
3

.3010
 

   
t

t1
2

 = 
30000

3010
 

    
t

t1
2

 = 9.96 

    
t

t1
2

 = 10 

   t = 10 x t½  

 iz’u %& ,d izFke dksfV dh vfHk- dk osx fLFkjkad 1.15 x 10
-3

 sec
-1

 gSA bl vfHk- esa  

vfHkdkjd dhs 5 gm ek=k dks ?kVdj 3gm gksus esa fdruk le; yxsxk \ 

mÙkj %& fn;k x;k gS 

 dksfV = izFke 

 K = 1.15 x 10
-3

 sec
-1

 

 [R]0 = 5g 

 [R] = 3g 

 t = ? 

 K = 
2.303

t
 log 

[R]0 

[R]
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 t = 
2.303

𝑘
 log 

[R]0 

[R]
 

 t = 
2.303

1.15 x 10−3  
 log 

5

3
 

 

 t = 
2.303 x 1000

1.15
 log 1.67 

 t = 
2.303

1.15 
 x .223 

 t = 
512.9

1.15 
 = 446.01 sec 

 iz’u %& SO2Cl2 dks viuh izkjfEHkd ek=k esa vk/kh ek=k esa fo;ksftr gksus esa 60 feuV dk  

le; yxrk gS ;fn vfHk- izFke dksfV dh gks rks osx fLFkjkad dh x.kuk dhft,A 

mÙkj %& fn;k x;k gS 

 t½ = 60 min 

 dksfV = izFke 

 K = ? 

 t½ = 
.693

K
  

 k = 
.693

t1
2

 

 k = 
.693

60
 

 k = 0.01155 

 k = 1.15 x 10
-2

 min
-1

 

 First Order reaction for numerical purpose :- 

K = 
2.303

t
 log 

a

a−𝑥
 

  k = osx fLFkjkad  a = izkjfEHkd lkUnzrk 

  t = le;   𝑥 = t le; i’pkr mRikn dh lkUnzrk 

 izFke dksfV vfHk- dh xSlh; vfHk- dh osx lekdfyr lehdj.k (Integrated rate equation 

of first order reaction in gaseous state) :- 

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

 Initial Pressure Pi     0    0 

 After t – time  Pi  - x     x    x 

 Pressure 
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 Total Pressure (Pt) = (Pi  - x )+ x + x 

           Pt = Pi  + x 

 x 

 

 Initial Pressure a = Pi 

 Final Pressure (a - x) = Pi – (Pt – Pi) 

   (a - x) = 2Pi – Pt  

 

 

 

 

iz'u %& fLFkj vk;ru ij N2O5(g) ds izFke dksfV ds rkih; fo;kstu ij fuEu vk¡dMsa izkIr  

gq, %& 

 2N2O5(g)   2N2O4(g) + O2(g) 

S.R.  le;(sec)  dqy nkc (atm) 

1       0    0.5 

2     100    0.512 

osx fLFkjkad dh x.kuk dhft,A 

mÙkj %&   2N2O5(g)   2N2O4(g)  +  O2(g) 

Initial Pressure        Po          0     0 

Pressure after tume t     (P0 – 2P)        2P     P 

Total Pressure after time t 

  Pt = (P0 – 2P) + 2P + P 

  Pt = P0 + P 

  P = Pt – P0 

Pressure of N2O5 after time t (N2O5) = P0 – 2P 

  = P0 – 2 (Pt – P0) 

  = P0 – 2Pt + 2P0 

  = 3P0 – 2Pt 

K = 
2.303

t
 log 

P𝑖 

2P𝑖− Pt
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This (N2O5)0 α P0 (N2O5)t α 3P0 – 2Pt 

 K = 
2.303

t
 log 

(R)0 

(R)
 

 K = 
2.303

t
 log 

(N2O5)0

(N2O5)t
 

 K = 
2.303

t
 log 

P0

3P0− 2Pt
   

             P0 = 0.5 atm 

                  Pt = 0.512 atm 

 K = 
2.303

100
 log 

0.5

3 x .5−2 x .512
 

 K = 
2.303

100
 log 

0.5

1.5−1.024
 

 K = .02303 log 
0.5

.476
 

 K = .02303 log 1.050 

 K = 0.02303 x 0.0212 

 K = 0.000488 

 K = 4.88 x 10
-4

 sec
-1

 

 vkjsZfuvl lehdj.k (Arrhenius equation) :- 

 

 

 

 

 

 

 

 A = vkjsZfuvl xq.kkad dk vko`fr xq.kd ;k iwoZpj?kkrkadh xq.kd 

 K = osx fLFkjkad]  Ea = lfØ;.k ÅtkZ 

 R = xSl fLFkjkad]  T = rki 

 vkjsZfuvl leh- ls log K ,oa 
𝟏

𝐓
 ds e/; laca/k (Relation between the log K and 

𝟏

𝐓
 of arrehenius 

equation) %&  

vkusZfuvl lehdj.k ls 
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K = Ae - 
Ea

RT
  ................ (1) 

 leh- ds nksuksa rjQ izkd`frd y?kqx.kd djus ij 

lnK = ln (Ae - 
Ea

RT
 ) 

  lnK = lnA + lne - 
Ea

RT
  ( Logmn = logm + logn) 

 

  lnk = lnA - 
Ea

RT
 lne   (logm

n
 = nlogm) 

  lnK = lnA - 
Ea

RT
   (lnee = 1) 

  
Ea

RT
 = lnA – lnK 

  
Ea

RT
 = ln 

A

K
 

  
Ea

RT
 = 2.303 log 

A

K
 

  
Ea

2.303 RT
 = log 

A

K
 

  
Ea

2.303 RT
 = logA – logK 

  logK = −
Ea

2.303 RT
 + logA 

  y = -m x + c 

 

 

   Y 

      log K   <ky = - 
Ea

2.303 R
 

 

     
1

T
    x 

 T1 ,oa T2 rkieku ij (rkikUrj  ij) vkjsZfuvl lehdj.k (Arrhenius equation for T1 & 

T2 temp. (temp. difference) :- 

vkjsZfuvl leh- K = Ae - 
Ea

RT
  ................ (1) 

nksuksa rjQ izkd`frd y?kqx.kd djus ij 

lnK = lnA + lne - 
Ea

RT
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lnK = lnA - 
Ea

RT
 lne 

lnK = lnA - 
Ea

RT
  ................(2) 

lnK1 = lnA - 
Ea

RT 1
  ................(3) 

lnK2 = lnA - 
Ea

RT 2
  ................(4) 

 

  leh- 4 & leh- 3 djus ij  

  lnK2 - lnK1 = (lnA - 
Ea

RT 2
 ) – (lnA - 

Ea

RT 1
 ) 

  ln 
K2

K1
 = lnA - 

Ea

RT 2
 - lnA + 

Ea

RT 1
 

  ln 
K2

K1
 = 

Ea

RT 1
 - 

Ea

RT 2
 

  2.303 log 
K2

K1
 = 

Ea

R
 ( 

1

T1
 - 

1

T2
 ) 

                   

 

 

  R = 8.314 j mol
-1

  Ea = lfØ;.k ÅtkZ 

  K1 & K2 = osx fLFkjkad T & T2 = rki 

 iz'u %& fdlh vfHkfØ;k ds 500K rFkk 700K ij osx fLFkjkad Øe’k% 0.02sec
-1

 rFkk  

0.07sec
-1

 gSA Ea dh x.kuk dhft,A 

mÙkj %& fn;k x;k gS 

 T1 = 500K   log 
K2

K1
 = 

Ea

2.303 R
 ( 

T2− T1

T1  T2
 ) 

 T2 = 700K   log 
0.07

0.02
 = 

Ea

2.303 x 8.314
 ( 

700−500

700 x 500
 ) 

 K1 = 0.02 sec
-1

  log 3.5 = 
Ea

2.303 x 8.314
 x 

200

350000
  

 K2 = 0.07 sec
-1

  .5441 = 
Ea

2.303 x 8.314
 x 

200

350000
 

 Ea = ?    Ea = 
.5441  x 2.303 x 8.314 x 350000

200
 

 R = 8.14 j mol
-1

  

                                            Ea = 
5441  x 2.303 x 8.314 x 35

200
 

log 
K2

K1
 = 

Ea

2.303 R
 ( 

T2− T1

T1  T2
 ) 
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                                               Ea = 18231.4 J 

iz'u %& ijerki 298K esa 10K dh o`f) gksus ij jklk;fud vfHkfØ;k dk osx nqxquk gks tkrk  

gSA bl vfHkfØ;k ds fy, Ea dh x.kuk dhft,A 

 T1 = 298K   log 
K2

K1
 = 

Ea

2.303 R
 ( 

T2− T1

T1  T2
 ) 

 T2 = 298 + 10 = 308K log 
2K

K
 = 

Ea

2.303 x 8.314
 ( 

308−298

308 x 298
 ) 

 K1 = K   log 2 = 
Ea

2.303 x 8.314
 x 

10

308 x 298
  

 K2 = 2K   .3010 = 
Ea

2.303 x 8.314
 x 

10

300 x 298
 

 R = 8.314 jk
-1

 mol
-1

  

  Ea = ?  

                                            Ea = 
.3010  x 2.303 x 8.314 x 308 x 298

10
 

                                                    Ea = 
.693 x 8.314 x 308 x 298

10
 

                                                  =  
5.7616 x 91784

10
 =  

528822 .69

10
 

                                                           = 52882.26 Jmol
-1 

 

                                                        Ea = 52.9 kJ mol
-1

 

 vf/kdrj vfHkfØ;kvksa ds fy, vfHk- osx rki esa izR;sd 10
0
C dh o`f) djus ij nks ls 

rhu xquk c< tkrk gSA o`f) dkjd dh ;g nj rki xq.kkad dgykrh gSA    

 

rki xq.kkad = 
KT + 10

KT
  =  2 ls 3  
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 lfØ;.k ÅtkZ dh /kkj.kk %&  

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

;g vfHkfØ;k d soy rHkh ?kfVr gks ldrh gS tc gkbMªkstu dk ,d v.kq rFkk vk;ksMhu dk 

,d v.kq dh la?kV~V ij e/;orhZ curk gS bl e/;orhZ dk vfLrRo dvqr de le; ds fy, 

gksrk gS rFkk fQj vi?kfVr gksdj nks v.kq gkbMªkstu vk;ksMkbM cukrk gSA 

   

 

 

 bl e/;orhZ vFkkZr lafØ;r ladqy (c) cukus ds fy, vko’;d ÅtkZ lfØ;.k ÅtkZ dgykrh  

gSA 

(Ea)f = vxz vfHk- ds fy, lfØ;.k ÅtkZ 

 (Ea)b = i’p vfHk- ds fy, lfØ;.k ÅtkZ 

ÅtkZ dh U;wure ek=k tks Vdjkus okys v.kqvksa ds ikl jklk;fud vfHk- dks lEiUu djus ds  

fy, vko’;d gksrh gSA nsgyh ÅtkZ dgykrh gSA 
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mRizsjd dk izHkko (Effect of catalyst) :- mRizsjd og inkFkZ gS ftlesa Lo;a LFkk;h  

jklk;fud ifjorZu gq, fcuk ;g vfHk- ds osx dks c<krk gSA 

Ex. 2KClO3  MnO2   2KCl + 3O2 

tc feyk;k x;k inkFkZ vfHk- dh nj dks de djrk gS rks mRiszjd 'kCn dk iz;ksx ugha djuk 

pkfg,] inkFkZ dks rc fujks/kd (Inhibitor) dgrs gSaA 

 

 

 

 

 

 

 

 

 

 lfØ;.k ÅtkZ dk eku ftruk de gksxk vfHk- dk osx mruk vf/kd gksxkA 

 mRiszjd] vfHk- dh fxCt ÅtkZ (∆G) esa cnyko ugha djrkA 

 Lor% izofrZr vfHkfØ;kvksa dks mRiszfjr djrk gS ijUrq Lor% vizofrZr vfHk- dks mRiszfjr 

ugha djrkA 
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 mRiszjd fdlh vfHk- ds lkE; fLFkjkad (lkE;kokLFkk) esa ifjorZu ugha djrkA 

 fdarq ;g lkE; dks 'kh?kz LFkkfir djus esa lgk;rk djrk gSA 

 jklk;fud vfHkfØ;k dk la?kV~V fl)kUr (Collision theory of chemical reaction) :- 

vfHkfØ;k feJ.k ds izfr bdkbZ vk;ru esa izfr lsd.M la?kV~Vuksa ¼VDdjksa½ dh  la[;k] la?kV~Vu 

dh vko`fr (Z) dgykrh gSA  

f}v.kqd izkFkfed vfHk- ds fy, %& 

A + B   mRikn 

osx = ZABe  - 
Ea

RT
 

ZAB = fØ;kdkjdksa A ,oa B dh la?kV~Vu ¼VDdj½ vko`fr  

 lHkh VDdj mRikn fuekZ.k ls lacaf/kr ugha gksrhA i;kZIr ÅtkZ o mfpr vfHkfoU;kl 

okys v.kqvksa dh VDdj ls mRikn curs gSaA bl izdkj dh VDdj izHkkoh VDdj dgykrh 

gSA 

 fØ;kdkjd v.kqvksa dk mfpr vfHkfoU;kl ca/k fuekZ.k dks izsfjr djrk gS tcfd vuqfpr 

vfHkfoU;kl mUgsa ljyrk ls ihNs /kdsy nsrs gS vkSj mRikn ugha curs gSaA 

 

izHkkoh VDdj dks Li"V djus ds fy,] ,d vU; dkjd P ftls f=foe foU;kl 

dkjd ;k izkf;drk dkjd dgrs gSaA 

  osx = PZABe  - 
Ea

RT
 

  bl izdkj VDdj fl)kUr esa lfØ;.k ÅtkZ vkSj v.kqvksa dk mfpr vfHkfoU;kl nksuksa  

feydj izHkkoh VDdj dh 'krksZa dks fu/kkZfjr djrs gSa rFkk blh izdkj vfHk- dk osx  

fu/kkZfjr gksrk gSA 

 

 

 

 


